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The Upper Rio Grande Water Operations Model (URGWOM) was developed with the RiverWare software application developed at the Center for Advanced Decision Support for Water and Environmental Systems (CADSWES) at the University of Colorado at Boulder. The model is a daily or monthly timestep model for simulating operations of facilities and diversions along the Rio Grande and major tributaries within Colorado, New Mexico, Texas, and Mexico. Reservoir operations are simulated at Platoro, Heron, El Vado, Abiquiu, Nambe, Cochiti, Jemez Canyon, Elephant Butte, and Caballo Dams. Diversions at numerous locations along the Conejos River, Rio Los Pinos, Rio San Antonio, Rio Chama, and Rio Grande are simulated along with drain and canal flows in the Middle and Lower Rio Grande Valleys (Figure 1).

URGWOM is a daily (or monthly – option for Planning Study Applications) timestep computational model.  A single model file is maintained and used for multiple applications including model runs for long-term planning studies, simulations with forecasted inflows for preparing AOPs and Real-Time forecasts, and daily simulations for updating the actual status of accounts with up-to-date data.  A separate URGWOM Operational Ruleset is used for all rulebased simulations including model runs for planning studies and to prepare AOPs and Real-Time forecasts.  Modeling for planning studies is used to evaluate subsequent long-term impacts of a proposed action on various indicators including deliveries to water users, river flows, interstate compact deliveries and Rio Grande Compact (Compact) status, and the overall water budget.  AOP modeling is completed as rulebased simulations to forecast operations, deliveries, and resulting flows through the end of a calendar year with forecasted inflows computed with forecast calculations.  Real-Time modeling is used for short term (10-14 days) forecasting and is completed as rulebased simulations to forecast operations, deliveries, and resulting flows. Real-Time modeling is particularly useful for flooding situations and can be used in the Corps Water Management System (CWMS) sequence of software programs. The Accounting application is used to complete model runs, without rules, up to the current date using actual data to simulate the status of accounts for different water users. 

This document describes the Initialization Ruleset in URGWOM that sets input values to be used in the model prior to a simulation run. It is part of a larger set of model documentation volumes.  The complete set of documentation volumes is listed below:

Volume 1: Physical Documentation
Volume 2a: Policy Rules Documentation
Volume 2b: Initialization Rules Documentation
Volume 2c: Expression Slot Functions Documentation
Volume 3: Accounting Concepts and Methods
Volume 4: Database Documentation
Volume 5: Data Management Interface and System Control Table Documentation
Volume 6: User's Manual (Script Documentation)

All the individual rules in the current URGWOM RiverWare Initialization Ruleset version 9.3 (2024) are discussed separately in Appendix A.  All of the individual group and rule descriptions and notes are contained within the Initialization Ruleset.  Appendix A was generated by the Output Management Utility within RiverWare. Updates to this information should be made within the ruleset before regenerating the appendix with the utility.  
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[bookmark: _Ref43815052][bookmark: _Toc43819163]Figure 1.    Map of the Rio Grande Basin (courtesy of the Upper Rio Grande Water Operations Review)

The Initialization rules are sorted in 25 different policy groups (Figure 2).  Policy Groups are groups of rules and/or functions that typically have some relationship to one another, e.g., they all set similar parameters or pertain to one object such as a reservoir.  Assignments for the different parameters as completed with each rule are based on the priority for the rule.  For example, checking that input values (by direct input or rule) will have a higher priority than rules 
that have previously set a value.  The rules are listed based on priority and are executed, or fired, in reverse order.  For URGWOM version 9.3, there are 122 Initialization rules coded which represent the policy for setting input values based on the needs of the run-type executed (e.g. Accounting, AOP, etc..).
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[bookmark: _Ref43815165][bookmark: _Toc43819164]Figure 2.    Policy Groups in the URGWOM Initialization Ruleset

An important distinction between Initialization rules and Policy (Operational) rules is that the former are executed only a single time before the beginning of the run. Thus, Initialization rules can be used to set values such as initial Storage or Pool Elevation on a reservoir, and other parameters required before the start of an Accounting and/or Rulebased Simulation model run.  Initialization rules are always contained within a model file, whereas Policy (Operational) rules can be in a separate ruleset file or contained within a model file.




[bookmark: _Toc49957031]MODEL RUN INITIALIZATION REQUIREMENTS

The key driving forces that affect the logic for setting input values are based on the type of run the user is executing (Accounting, AOP, Planning or Real-Time purposes).  Some Policy Group names have been named to inform the user of the type of model run input data is being set for; the Policy Groups that end as …– RealTime, are specifically for RealTime type model runs, and the Policy Groups that end as …– AOP, are specifically for AOP type model runs, etc. Other Policy Groups contain rules that are required for any type of run.  

The user sets what type of run will be performed by setting the scalar slot called ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime in the ModelRunTypeTriggers data object (Figure 3).  The switch is then used in the Initialization rules to determine whether to fire for the given type of application.  Note in Figure 3, that historical data is imported and stored in data objects that are colored red and data objects requiring user input are typically colored green.

General discussions follow on the input data required for which type of run the user is executing.  Discussions for the individual rules are presented in Appendix A for more detailed information.

1. [bookmark: _Toc369846716][bookmark: _Toc49957032]Accounting Application
URGWOM’s Accounting application is used by the Bureau of Reclamation’s (Reclamation) Albuquerque Area Office for updating the status of accounts for contractors for San Juan-Chama Project (San Juan) water and other water users in the Rio Grande Basin in New Mexico (Figure 1).  Simulations are completed using year-to-date daily data for actual operations through the day before the current date.  Model runs are used to complete after-the-fact accounting.  Water in storage at the different reservoirs in the basin is designated to different storage accounts in the Accounting Model with the storage for each account updated daily based on any releases for the associated water user, inflows from upstream, or transfers to other water user’s accounts.  Accounts are also updated with adjustments to apportion physical losses among all the accounts.  Daily data for total reservoir outflows and reservoir pool elevations are imported and deliveries for each account are hand-entered into the model.  The resulting storage for each account is then computed during the simulation.

Modeled deliveries include releases of San Juan water to surface diversions belonging to the Albuquerque Bernalillo County Water Utility Authority (referred to as “Albuquerque” within in the model) and releases of Middle Rio Grande Conservancy District (MRGCD) San Juan water for meeting their diversion needs after native supplies have been exhausted.  Other deliveries include the release of Reclamation’s leased San Juan water for compliance with the Biological Opinion (BO) (Service, 2016), the movements of San Juan water to the Cochiti Recreation Pool, and letter water deliveries by contractors for San Juan-Chama Project to payback the river for depletions in the basin.  The status of accounts is also determined in the model using established reservoir accounting methods for distributing physical losses between accounts or defined accounting loss rates applied to deliveries of San Juan water (URGWOM Tech Team, 2005a).
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[bookmark: _Ref43815600][bookmark: _Toc43819165]Figure 3.    URGWOM Workspace Layout Showing Data Objects used by the Initialization Ruleset.
Deliveries hand-entered into the Accounting Model may also include releases of native Rio Grande (Rio Grande) water from Prior and Paramount (P&P) storage for the six Middle Rio Grande Pueblos or releases from storage of Emergency Drought Water.  Transfers between accounts are also input for Rio Grande water at El Vado Reservoir designated for P&P storage or Emergency Drought storage or for the lease of contractor San Juan water by Reclamation.  Releases of Rio Grande water are reconciled each day in the model, using user-defined accounting methods, as the total reservoir outflow minus the input deliveries from the other accounts, and the tracked storage of Rio Grande water is then updated (URGWOM Tech Team, 2005a).

Actual deliveries for water users are determined prior to running the Accounting Model through communication with MRGCD, ABCWUA, Reclamation, and other contractors and after the need for movement of water from Heron, El Vado, and Abiquiu Reservoirs has been determined through interagency communication with facility operators.  The total reservoir outflows are then determined and needed gate changes at the dams are called in to dam tenders.  Operations are conducted through coordination with the Accounting Model user.  Resulting total releases will be evident in the data for total outflows imported to the model on the following day.

Running the Accounting Model each day requires a RiverWare Data Management Interface (DMI) in the Accounting Model to import the latest data for dam releases, reservoir pool elevations, and weather data.  Data is stored in the model in “slots”, with related slots organized in “objects” that represent physical aspects of the model basin area.  Similar to a slot, a “supply” is how water is recorded and tracked for contractors with diversion and use rights within the model.  Additional reservoir values are hand-entered directly into slots/supplies on objects or using RiverWare Simulation Control Tables (SCT).  Accounting supplies are then set manually each day for the deliveries for water users.  After results are checked, including the reconciled releases of Rio Grande water, a run is finalized for the day.  

1.1. [bookmark: _Toc49949418][bookmark: _Toc49949585][bookmark: _Toc49950519][bookmark: _Toc49957033]Accounting Data Input Requirements
Since the Accounting Model is used to complete after-the-fact accounting, and the physical simulation is computing inflows into a reservoir and local inflows between gages, many of the other objects contained within the model are not needed for Accounting runs.  Where data is not required for an Accounting run, but lack of data would prevent a successful model run, the Initialization Rules are used to fill these slots with synthetic or projected fill-in values.  These synthetic data values are realistic estimates stored in data objects and are typically based on historical average values or zero values (the data is stored in the gray data object named “SyntheticData”).  Projected data (magenta colored data objects in Figure 3) are for the types of data (irrigation areas, crop evapotranspiration (ET) rates, riparian areas, and deep groundwater head) that must be somehow projected into the future.

The policy groups that begin with “Set” contain rules that set all of these miscellaneous fill-in data that are needed in the model to assure the model will run (Figure 2). Fill-in data include: weather dependent parameters (e.g., minimum and maximum temperatures), crop agriculture areas and consumptive uses, diversions, reservoir locked in data, diversion minimum efficiencies, variable seepage flow fractions, maximum seepages, riparian consumptive uses, reservoir tail water elevation, volumes added to carry over storage, wastewater inflows, etc. 
2. [bookmark: _Toc369846717][bookmark: _Toc49957034]Annual Operating Plan (AOP) Application
AOP runs are completed with URGWOM through a current calendar year to forecast operations and resulting flows with consideration for the Natural Resources Conservation Service (NRCS) and National Weather Service (NWS) coordinated forecasted runoff volumes for different locations in the basin.  The model runs are completed by first starting with the latest Accounting Model.  The AOP runs are then completed as an Accounting run to the end of historical data availability followed by a rulebased simulation for the remainder of the year with projected inflows set based on the NRCS forecast.  Forecast information is input by the model user and forecast hydrographs and other required inputs are set with Initialization Rules in the RiverWare model.  Forecast period hydrographs are developed by comparing the NRCS forecast volumes against historical volumes for each forecast location and the historical year(s) with the closest volume may be used to develop a forecasted hydrograph (the default selection method).  Selected historical flows are proportionately adjusted such that the volume of the projected hydrograph for the AOP model run matches the NRCS forecast volume.  Historical data for inflows and other weather dependent inputs are input either manually or via DMI and stored in data objects until accessed by the Initialization Rules.  A model user can identify a preference for an early, average, or late runoff; use a wet, dry, or average historical year for a base hydrograph for a forecast location; or directly input a historical year to reference when preparing a forecast hydrograph.  The user also has the ability to set the peak and shape of a portion of the forecast period hydrograph or shift an historical hydrograph within the forecast period.  Initial conditions are included in the Accounting Model portion of the run used to start an AOP run.

In AOP runs, physical processes and operations of facilities in the Rio Grande Basin from the headwaters in Colorado to Hudspeth, Texas are simulated at a daily timestep (they could also be simulated at a monthly timestep, but there is little advantage to a longer timestep for one-year runs).  Policy for setting dam releases along with diversions and other demands are represented in coded rules in an URGWOM Operational Ruleset (documented separately).  Various methods are included to represent processes such as floodwave travel times; reservoir evaporation and seepage; conveyance losses to deep percolation; evaporation and transpiration; surface water-groundwater interaction; and irrigation return flows.  Refer to the physical model documentation prepared by the URGWOM Technical Team (2023) for more details on methods and assumptions for representing the physical processes in the basin.

The URGWOM User Manual provides background information on numerous aspects of policy and modeling assumptions for operations as represented by the URGWOM Operational Ruleset and parameters in the model file.  Setting up an AOP model run not only entails inputting forecast information but also identifying several details of projected operations for an upcoming calendar year and making adjustments to model settings such that expected operations are simulated.  As examples, past simulations have entailed setting up specific agreements for relinquished Compact credits and subsequent adjusted allocations for storage of Emergency Drought Water at El Vado Reservoir, refining policy for Cochiti deviations implemented to provide recruitment or overbank flows for Endangered Species Act (ESA) considerations, defining target flows for a year for BO compliance, and setting the timing and magnitudes for Reclamation leases from contractors for San Juan water.  All such aspects of operations are discussed in the URGWOM User Manual with details on the modeling assumptions and the location of key input parameters.
2.1. [bookmark: _Toc369846718][bookmark: _Toc49950521][bookmark: _Toc49957035]Runoff Forecasts for the Annual Operating Plan (AOP)
The forecast rules for the AOP are designed to develop daily timestep runoff hydrographs for portions of the basin; these hydrographs are based typically upon March through July (or April through September for Colorado locations) volumetric forecasts developed and coordinated by the NRCS and NWS for various points within the basin.  These hydrographs are created to assist in projecting future operations and aid in planning the movement of both SJC and native (RG) water throughout the system. The forecast computations are a rather simple way of forecasting future values based on historical data (Figure 4).

Some of the functionality of the Initialization Ruleset forecast rules are replaced with more sophisticated or scientific methods for short term forecasting (Real-Time, less than one month) such as with watershed models developed for the NWS Community Hydrologic Prediction System (CHPS) or the Corps Water Management System (CWMS).

2.1.1. [bookmark: _Toc369846719]NRCS Snowmelt Runoff Forecasts
[bookmark: _Toc369846720][bookmark: _Toc369847000][bookmark: _Toc370110676][bookmark: _Toc370110824]Much of the information in this subsection was quoted and paraphrased from the foreword to the NRCS Western US Water Supply Outlook Report (NRCS, 2020). A water supply forecast is a prediction of streamflow volume that will flow past a point on a stream during a specified season, typically in the spring and summer. The NRCS, in cooperation with the NWS, issues water supply forecasts for over 750 points in the western United States near the first of the month between January and June each year and at other times as requested.

Each year, the NRCS publishes a monthly series of reports summarizing the water supply outlook for each of the western states, as well as that of the Western United States region.  The water supply outlook for each of the western States is published during the first week of each month that a report is issued and typically contains a streamflow forecast for the upcoming spring runoff, a summary of the snow accumulation to date, and a reservoir summary for larger reservoirs in the area.  These Outlook Reports are released for each month from January through May or June, depending on the state itself.  For example, the snowmelt and spring runoff patterns in Montana and Idaho warrant reports through June while the snowmelt and spring runoff patterns in New Mexico warrant reporting through May.
Most of the usable water in the western states originates as mountain snowfall. This snowfall accumulates during winter and spring, several months before the snow melts and appears as streamflow.   Since the runoff from precipitation as snow is delayed, estimates of snowmelt runoff can be made well in advance of its occurrence. Fall precipitation influences the soil moisture conditions prior to formation of the snowpack and explains, in part, the effectiveness of the snowpack in producing runoff. 
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[bookmark: _Ref43815850][bookmark: _Toc43819166]Figure 4.     Graphic Depiction of Converting Seasonal Volume to Daily Hydrographs

The forecasts of natural runoff in the NRCS Outlook Reports are based principally on measurements of precipitation, snow water equivalent, and antecedent runoff. Forecasts are expected to become more accurate as more of the data affecting runoff are measured, but this is not always the case.   All NRCS forecasts assume that climatic factors during the remainder of the snow accumulation and melt season will interact with a resultant average effect on runoff. Because of this assumption, early season forecasts are subject to a greater change than those made on later dates.   Runoff forecasts within the NRCS Outlook Reports are listed for what the NRCS terms “forecast points.”  Forecast points (or locations) chosen by the NRCS are typically locations such as well-known gaging stations, reservoir inflows, or larger tributary inflows into major river reaches.  The streamflow forecasts themselves are typically reported as runoff volumes, in thousands of acre-feet, for the spring runoff season, which for most forecast points in New Mexico are the months of March through July (or April through September for Colorado locations).  For example, a typical Outlook Report for New Mexico might list a March through July runoff volume at the Otowi gage on the Rio Grande as “1,250”.  This would mean that the total volume of unregulated streamflow that is forecast to flow by this gage in the months of March through July is 1.25 million acre-feet.  A portion of a typical outlook report for New Mexico can be seen in Table 1.
Precipitation and snowfall accumulation of known probability as determined by analysis of past records are utilized in the preparation of probability runoff forecasts. The forecasts include an evaluation of the standard error of the prediction model. The forecast runoff volumes are presented at three levels of probability as follows: 
Most Probable Forecast: Given the current hydrometeorological conditions to date, this is the best estimate of what the actual runoff volume will be this season.  This is the seasonal runoff that has a fifty (50) percent chance of exceedance.
Reasonable Maximum Forecast: Given current hydrometeorological conditions, this seasonal runoff volume has a ten (10) percent chance of being exceeded. 
Reasonable Minimum Forecast: Given current hydrometeorological conditions, this seasonal runoff volume has a ninety (90) percent chance of being exceeded. 
Adjustments:  Runoff forecasts at all points are for full natural or unimpaired runoff corrected for evaporation, upstream diversions, and adjusted for other hydrologic changes as they are developed. Reference should be made to the U.S. Geological Survey (USGS) water supply papers for detailed information concerning diversions and adjustments at the various forecast points.   For this reason, NRCS snowmelt runoff forecasts are often referred to as “Unregulated Runoff Forecasts.”
[bookmark: _Ref43816230][bookmark: _Toc43819386]Table 1.   A portion of a typical NRCS Water Outlook Report for New Mexico
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2.1.2.  URGWOM Forecast Rules
This subsection describes the logic and computations that are captured in the rules within policy groups that end in – AOP or AOP and/or RealTime (Figure 2); 

SetHistoricalYearToReferenceForSettingForecastInputs – AOP and/or RealTime
PotentiallyRecordForecastedInflowsWithUserSetSyntheticHydrographs – AOP and/or RealTime
RecordForecastInflows – AOP and/or RealTime
ResetForecastedInflowsForInterpolationBetweenForecastPeriods – AOP
  
Refer to Appendix A for detailed descriptions of the rules within the aforementioned policy groups and to see how the information is applied within the rules.

The forecast rules are designed to develop snowmelt-runoff daily hydrographs for portions of the Rio Grande Basin; these hydrographs are based upon March through July (April through September in the case of the Colorado location forecasts) volumetric forecasts developed by the NRCS and NWS for various points within the basin.  URGWOM currently has as input each of the historical data parameters needed for the period of 1950 through 2021.  This historical data is used to project future hydrology and data inputs.  

DMIs are used to import data from a database into data objects that then store the historical data and the computed forecasted data parameters.  Current database formats include US Bureau of Reclamation (USBR) Hydrologic Database (HDB) and the US Army Corps of Engineers (USACE) Data Storage System (DSS).  For URGWOM, a DSS database file is maintained with periodic updates of historical information. The Initialization Ruleset was developed to compute the forecasted parameters based on historical data.  A workspace layout of the data objects used by the forecast rules shows the data objects that contain the historical data and other data objects accessed and written to by the forecast rules within the Initialization Ruleset (Figure 3).  

The InputForecastData data object has a number of slots (table and scalar slots) that have been filled or need to be filled when preparing a forecast run (Figure 5).  Input for this model includes the NRCS forecasted runoff volumes for nineteen (19) forecast points (or locations) for each forecast month (Figure 6). Forecasts were previously entered for the Lobatos and LobatosAnnual forecasts, but these forecasts are no longer issued by NRCS. Instead, Lobatos and LobatosAnnual forecasts in URGWOM are based on the Rio Grande Compact delivery obligation resulting from upstream Colorado Forecast locations. The Lobatos forecast hydrograph is shaped by one of two methods:
1) If the Colorado portion of URGWOM is enabled, then Colorado forecasted inflows are routed down to Lobatos, and Colorado irrigation is curtailed such that the annual Rio Grande Compact delivery obligation is met. 
2) If the Colorado portion of URGWOM is disabled, then the shape of the Lobatos hydrograph is based on the closest historical year(s) to the annual Rio Grande Compact delivery obligation at Lobatos. 

The URGWOM User Manual has detailed instructions for setting up an AOP model run from an Accounting model run.  The manual also describes the table and scalar slots (Figure 5) and information provided that can be adjusted therein.

There are three periods that are forecast during the run period of one calendar year.  The “Pre Forecast” is the period prior to the NRCS start forecast date (e.g., January through February, if the forecast period starts on March 1).  The “Forecast” Period is the period of the NRCS forecast data for a given location (e.g., March through July).  The “Post Forecast” is for the period after the NRCS forecast period for a given location (e.g., August through December).  The Pre and Post Forecast rules do not adjust the daily flows, they simply use the actual historical data as the forecasted data, but adjustments to the flows can be made up or down by the user if desired.
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[bookmark: _Ref43816680][bookmark: _Toc43819167]Figure 5.     InputForecastData data object showing table and scalar input slots
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[bookmark: _Ref43816766][bookmark: _Toc43819168]Figure 6.     Monthly Forecast Input (January) Table Slot

The user manually inputs or copies from a spreadsheet with the NRCS forecast information into the appropriate table slot (e.g., ForecastFebruary for the February forecast) in the InputForecastData data object, for each of the exceedance probability forecasts provided or desired (see Table 1 as an example of the NRCS data provided and Figure 6 for the URGWOM table slot).

The user has the ability to generate hydrographs for each exceedance probability as separate model runs or through the Multiple Run Management (MRM) process in RiverWare.  
It is important to examine the required input data shown in Figure 6 in greater detail.  This discussion and the following description of the Initialization rules are intended to be brief, yet still provide an adequate description of the workings of the forecast portion of the rules.  The following discussion is based on using one of the exceedance probability columns in the Figure 6 (e.g., the column labeled 50 – the 50% exceedance probability).  With the exception of Rows 7 and 8 (Lobatos and LobatosAnnual), the rows within this table list forecast points used by the NRCS in their runoff forecasts.  In a typical run, forecasted flow at Lobatos is estimated by the model, though data can be input by the user if desired. 

The concept of a “closest year” is used to distribute forecast runoff volumes.  The closest year refers to the historical year whose measured runoff volume at a given location most closely matches the forecast volume in the current year for that same location.  The rules in the RecordForecastInflows - AOP and/or RealTime policy group make use of closest year information to generate the desired data.  This is the “default procedure” for developing the forecast hydrographs for each forecast location.

The disaggregation of the NRCS runoff period volume to daily flows based on the “closest year” is achieved as follows.  The NRCS forecast volume is compared with historical hydrograph volumes over the same forecast period (March through July – or April through September in the case of the Colorado location forecasts) to determine which historical year is the closest, then it is used as a “template” or “unit” hydrograph to generate daily flows.  The assumption used in this approach is that a year which had a similar amount of volume to the current forecast is a fair starting point on the expected manner in which the forecasted volume will runoff in the current year.  The historical forecast period volume for each year for each forecast point is recorded in the ComputedHistoricalForecastVolumes data object and the year with the closest volume is recorded in the HistoricalYearsForAOPRuns data object. The shape of the closest year hydrograph is then used to disaggregate the total volume of the forecast to daily flows.  Of course the forecasted volume will not exactly match any historical volumes, so the historical daily flows are adjusted by the ratio of the forecasted volume to the historical volume, in order to match the forecasted volume for the period (Figure 7).  

[image: ]

[bookmark: _Ref43817064][bookmark: _Toc43819169]Figure 7.     Example of Adjusting Historical Hydrograph to Match Forecasted Volume

Although the user inputs data for nineteen (19) forecast points (Figure 6) into this model, another thirty four (34) forecast points are needed in order to successfully run the AOP model; 



LittleNavajoRiver, Galisteo
NorthFloodwayChannel
SouthDiversionChannel
RioPuerco
AzoteaWillow
ElVadoLocalInflow
ElVadoToAbiquiuLocalInflow
AbiquiuToChamitaLocalInflow
ThirtyMileBridge
NorthClearCreekBelowContinentalReservoir
SouthFork
ClosedBasinProjectCana
NorthChannelNortonDrain
RioSanAntonioAt Ortiz 
RioLosPinosAt Ortiz 
LocalInflowsToSanAntonioAtManassa
LocalInflowsAtWagonWheelGap
LocalInflowsAtDelNorte
LocalInflowsAtMonteVista
LocalInflowsAtAlamos 
LocalInflowsToRioGrndLaSauces
LocalInflowsAtMogote 
LocalInflowsToConejosAtLaSauces
LocalInflowsAtLobatos
LobatosToCerroLocalInflow
CerroToTaosLocalInflow
TaosToEmbudoLocalInflow
EmbudoToOtowiLocalInflow
OtowiToCochitiLocalInflow
ElephantButteToCaballoLocalInflow
CaballoToLeasburgLocalInflow 
LeasburgToMesillaLocalInflow 
MesillaToElPasoLocalinflow

These transformations take place within the RecordRatiosForSettingInflowsForForecastPeriod, RecordRatiosForSettingLocalInflowsForForecastPeriod, RecordForecastedInflows and RecordForecastedLocalInflows rules.

These rules use the information in the InputForecastData.Forecast month (e.g. January, February, etc.) table slot to determine the total forecast period volume for each of the forecast locations.  For these other inflow locations, forecasts are developed by using the same historical year that is selected for one of the NRCS forecast locations and the same ratio applied to the historic data as used to match the forecast for the NRCS forecast location.  The mapping between the other inflow locations in URGWOM and an NRCS location is identified by the model user with the ReferenceYearForOtherURGWOMInputLocationsMappedToForecastLocation table slot. 

The RecordRatiosForSettingInflowsForForecastPeriod and RecordForecastedInflows rules also use the input forecast for the Navajo River and Rio Blanco forecast points to determine a projected runoff volume and its distribution for the Little Navajo River, which is not currently forecasted by the NRCS.  However, there is a strong relationship between the flow of the Navajo River and Rio Blanco to the flow in the Little Navajo River.  A regression analysis done by the URGWOM technical team yielded a correlation coefficient of 0.96 for this relationship. The regression coefficients and constant obtained in this study are located in the LittleNavajoRegressionCoeff table slot.

Another purpose of these rules is to split the forecast of El Vado Reservoir Inflow into two components: (1) Rio Grande inflow into Heron Reservoir (which would then be passed into El Vado, because Heron does not store water native to the Rio Grande Basin); and (2) the local inflow, or runoff, between Heron and El Vado Reservoirs plus additional snowmelt runoff originating in the Rio Chama Basin.  The forecasted inflow at El Vado is distributed between Willow Creek (the Rio Grande portion of inflow into Heron Reservoir, as represented in the AzoteaWillow confluence object) and the local inflow at El Vado (the ElVadoLocalInflow reach object) based on the input percentage in the InputForecastData.AzoteaWillowFraction- ContributionToElVadoInflowForecast scalar slot (i.e., currently 6%, and 1 minus that percentage for ElVadoLocalInflow (94%)).  After dividing the El Vado Inflow into two components, the logic contained in the rule then forces the rules to determine the total local inflow within the Rio Grande Basin and distributes it into six locations.  These six locations, as they are referred to in the model, are:

LobatosToCerroLocalInflow
      	CerroToTaosLocalInflow
TaosToEmbudoLocalInflow
EmbudoToOtowiLocalInflow
      	AbiuiuToChamitaLocalInflow
ElVadoToAbiquiuLocalInflow

In order to explain the significance of the InputForecastData.LocalInflowsDistributionToMatch-OtowiForecast table slot (Figure 8), one other method must be explained in greater detail.  Within the Rio Grande basin above Otowi, the NRCS provides forecasts of inflow for four locations:  RedRiver below the Fish Hatchery, Rio Pueblo De Taos near Los Cordovas, Embudo Creek near Dixon, and El Vado Reservoir Inflow. Forecasted flow at a fifth location, Lobatos, is typically estimated by the model.  Along with these forecast points, a projected runoff volume at Otowi is provided by the NRCS.  Thus, the portion of runoff that enters the system between these forecast points and Otowi can be indirectly computed.  In order to compute the total contribution that this “local inflow” has on the forecast of flow at Otowi, each of the provided forecasts must be routed (inclusive of model losses) to Otowi.  In the routing reaches in the model, these losses vary monthly.  However, losses in the forecast rules use the average of the March through July percent losses in the routing reaches in the model to estimate these losses.  In order to compute the total Rio Grande local inflow above Otowi, the routed forecasts are subtracted from the Otowi forecast according to the relationship:
      
Total Local Inflow = (ForecastAtOtowi - routed(ForecastAtElVado) - routed(ForecastAtLobatos) - routed(ForecastAtRedRiver) - routed(ForecastAtRioPueblo) - routed(ForecastAtEmbudoCreek)) 
    
After the total local inflow above Otowi is determined, the amount to distribute to each of the six locations is computed by multiplying the total local inflow by the factors located within the InputForecastData.LocalInflowsDistributionToMatchOtowiForecast table slot.  Inputs to this table allow for forecasted ungaged local inflows for each location in the table to be weighted higher or lower relative to the other forecast locations while always matching the Otowi forecast regardless of the values input into the table (with some slight error due to estimated loss rates used to match the forecast).  The summation of the values input into the table should sum up to 1.0.
[image: ]

[bookmark: _Ref43817724][bookmark: _Toc43819170]Figure 8.     LocalInflowsDistributionToMatchOtowiForecast Table Slot
2.1.3. Additional Forecast Approaches
The following are other available ways the user can adjust the approach for how the forecast hydrographs are generated and override the default procedure that uses the closest year approach (the slots referred to below are in the InputForecastData data object, unless otherwise stated):

· The user can manually select the closest year(s) (overriding the rule) because they may prefer other historical hydrograph shapes rather than the one that is closest in volume.  This is done by inputting values into the UserInputYearsToUseForPreForecastPeriod, UserInput YearsToUseForForecastPeriod, and/or UserInputYearsToUseForPostForecastPeriod table slots.
· These inputs allow the model user to override a determined closest year by URGWOM with a specific historical year within the available data time period.

· The user can input values into the SwitchToStipulateRunoffTiming table slot in the InputForecastData data object if there is interest in forcing the model to produce a forecast with an early, average, or late runoff.
· Specific years that have either an early, late, or average timing for the runoff are already input to the DesignatedYearsForDifferentRunoffTiming table slot.  Note that some alternative years with early, average, or late runoff are also already stored in this table in rows with label names that start with Other, so the input values in the Early, Average, and Late rows could be adjusted to these other values if desired.  The corresponding trigger value should be input into the SwitchToStipulateRunoffTiming table slot if a defined timing for the runoff is to be used.

· The user can input values into the SwitchToUseHydrologicCategoryYearForPreForecastPeriod and SwitchToUseHydrologicCategoryYearForPostForecastPeriod table slots if there is interest in forcing the model to use data from either a dry, average, or wet year for the corresponding forecast period.
· Specific years that were dry, average, or wet are input to the PreForecast DesignatedHydrologicCategoryYears and PostForecastDesignated HydrologicCategoryYears table slots for the forecast locations identified by the column labels in each table.  The switches should be set as follows if the corresponding input years are to be used for a forecast location: 0 for Dry, 1 for Avg, 2 for Wet, and a NaN for no stipulation.

· The user can adjust values in the RatioToAdjustForecastSeasonInflowsNotImpactingOtowi, RatioToAdjustForecastSeasonLocalInflowsNotImpactingOtowi, RatioToAdjustPreForecastSeasonInflows, RatioToAdjustPreForecastSeasonLocalInflows, RatioToAdjustPostForecastSeasonInflows, and RatioToAdjustPostForecastSeasonLocalInflows (greater than 0) table slots. 
· Forecasted inflows and ungaged local inflows for locations below Otowi are set in URGWOM using the same forecast ratio for the forecast location identified in the ReferenceYearForOtherURGWOMInputLocations MappedToForecastLocation table slot.  Those determined forecasted local flows below Otowi can be adjusted by the model user with the input ratios that represent a percentage of the URGWOM determined forecasted flows.  All locations, including forecast locations, can also be adjusted in a similar fashion for pre- and post-forecast periods.  A value of 0 would yield no inflow or local inflow for the location and associated forecast period, and a value of 1.0 would yield no change from the forecasted inflow or local inflows.  A value of 0.8 would reduce the forecasted inflow or local inflow values by 20 percent.  A value of 2.0 would double the forecasted flows.

· The user can adjust the value in the BlendingRatio table slot if needed (ranging from 0 to 1). The concept of blended hydrographs is the smoothing of the transition between observed flows and forecasted flows (in the forecast period), and forecasted flows between the Forecast period and Post-Forecast period when large jumps in flow occur in one day.
· The switch to turn on this option must be set in the InputForecastData.SwitchToBlendForecastHydrographs table slot. 
· The forecast flows may be adjusted to prevent abrupt changes in the last observed flow from the pre-forecast period and the first flow for the forecast period.  If the absolute value of the difference in the flows divided by the last pre-forecast flow exceeds the input value in the Blending Ratio slot, then the first three forecast flows are adjusted to provide a ramp up or ramp down over the first three days of the forecast period.

The user can sample inflow or local inflow data from multiple historical years that have the closest recorded runoff to the NRCS-forecasted runoff at that inflow location, and the data are averaged together. This is done with the InputForecastData.NumberOfClosestYearsToAverageForAOPruns tableslot. The user can choose a different number of years to average for the pre-forecast period, forecast period, and post-forecast period. For instance, the user may only want to use 1 year for the pre-forecast period, 2 years for the forecast period, and 3 years for the post-forecast period. 

The historical peak flow and date of peak flow during the forecast season for each forecast location are recorded in the ComputedHistoricalForecastPeriodPeakFlowAndDates data object for reference and used for the next two alternate forecast hydrograph development approaches.

· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]The user can set the date of peak and peak flow rate during the forecast period. This is done by inputting values in the UserSetSyntheticHydrographs data object in the UserInputPeakInflowAndDateForForecastPeriod table slot.  The user also sets values in the appropriate …PercentOfPeak table slots for each forecast location to shape the hydrograph (for the rising and descending limbs of the hydrograph), however the user desires.
· The switch to turn on this option must be set in the UserSetSyntheticHydrographs.TriggerForUserInputPeakHydrograph_0forOff_1forOn scalar slot. 

· The user can shift an historical hydrograph within the forecast period to get the desired timing of the hydrograph based on judgment of the user. This is done by inputting values into the ShiftedHydrographs data object in the ShiftHistoricalHydrograph table slot, by either inputting in the date the user would like the peak to occur (DateToShiftPeakOfHydrgraphTo column), or by inputting the number of days to shift forward or backward from the current peak date (NoOfDaysToShiftHistoricalPeak columns - a negative value shifts the hydrograph forward and a positive value shifts the hydrograph backward).
· The switch to turn on this option must be set in the ShiftedHydrographs.TriggerForShiftingHistoricalHydrograph_0orNANforOff_1forOn scalar slot. 
· An optional switch (ShiftedHydrographs.TriggerForShiftingHistoricalHydrographForEntireYear_0orNaNforOff_1forOn) can also be set to shift the hydrograph for the entire year and not just for the forecast period.
· If values are input for both the NoOfDaysToShiftHistoricalPeak and DateToShiftPeakOfHydrgraphTo columns of the ShiftHistoricalHydrograph table, the number of days column value will supersede the date to shift peak column value.

If both the UserSetSyntheticHydrographs and ShiftedHistoricalHydrograph switches are turned on, the UserSetSyntheticHydrograph approach will supersede the ShiftedHistoricalHydrograph approach.

Note that the user has been given a fair amount of flexibility to generate forecasted data for several periods throughout the year.  This requires the user to understand the rules and the needed input to achieve the desired results.
  
3. [bookmark: _Toc369846721][bookmark: _Toc49957036]Planning Application
The Planning Model application of URGWOM is used to complete daily (and monthly) timestep rulebased simulations for different operation scenarios to evaluate subsequent long-term impacts of proposed actions on various indicators including deliveries to water users, river flows, interstate compact deliveries, Rio Grande Compact status, and the overall water budget.  Past versions of URGWOM have been used to evaluate alternatives for the Upper Rio Grande Water Operations Environmental Impact Statement (USACE, USBR and ISC, 2007b) and to complete analyses for the Population and Habitat Viability Assessment Hydrology ad hoc Work Group (PHVA Work Group) of the Middle Rio Grande Endangered Species Collaborative Program (Collaborative Program) for preparing a Biological Assessment on Rio Grande water operations (USBR, 2015).  Planning model runs are completed as rulebased simulations using the same URGWOM ruleset used for AOP model runs, and the simulations entail modeling physical processes and operations of facilities and policy for setting dam releases along with diversions and other demands.

Planning studies may entail completing a model run with a baseline model and ruleset and comparing results to output from an alternate simulation completed with a proposed change to policy for operating a specific facility.  The User’s Manual (Volume 6: Script Documentation) provides background information on numerous modeling assumptions represented in the current model and instructions for setting up a model with initial conditions and inflows for a historical period or potentially for a synthetic hydrologic sequences developed with reference to paleo-data (Initialization rules can be used to set inputs for a hydrologic sequence; or DMIs can be used to import data for a historical period in the URGWOM database as an assumed hydrology for a study).

A planning run can be set up starting with an Accounting application run that will provide initial conditions and a future hydrology that could be represented as a synthetic hydrologic sequence of historical years re-sorted.  A planning run could also be set up using the Excel template file for setting up assumed initial conditions and a DSS database DMI to import data for the entire historical hydrology represented in the URGWOM database period, or a portion of that historical period.

URGWOM and the URGWOM Operational ruleset are often adjusted slightly to incorporate proposed system components or proposed water agreements for a particular study.  If a planning study is to be completed that includes new water agreements or significant changes to operations that require model and ruleset development, model development would need to be conducted through coordination with the URGWOM Technical Team per the URGWOM Memorandum of Understanding (MOU) (Corps, Reclamation, and ISC, 2007a).  The User Manual provides instructions for setting up model runs utilizing all capabilities included in the current version of URGWOM and the URGWOM Operational ruleset.  Note that any adjustments made to any parameters in the current model for a planning study should be documented thoroughly as part of the study report.
3.1. [bookmark: _Toc49949422][bookmark: _Toc49949589][bookmark: _Toc49950523][bookmark: _Toc49957037]Planning Data Input Requirements
As is the case for the Accounting and AOP model runs, there are a number of inputs required for Planning runs that are set by the Initialization Rules.  Planning run setup is similar to AOP setup except that while AOP runs focus on distributing forecast inflow volumes for a single year, planning runs set up a long-term sequence of years.  The Initialization Rules allow the user to reshuffle historical years and use the data in the historical data objects associated with those years to derive a planning sequence (if not already imported with a DMI).  This is accomplished by setting the desired sequence in the PlanningData.HistoricalYearToPlanning Year table slot.  The Initialization Rules also make use of the projected data values in the magenta colored data objects (Figure 3) to set input values into the future that will remain the same throughout the run, e.g., irrigation areas.
4. [bookmark: _Toc49957038]Real-Time Application
A real-time run can also be set up starting with an Accounting application run that will provide initial conditions.  The real-time run will predict operations and resulting flows for a short-term period (10-14 days) based on available weather forecast watershed models.  Watershed model sources include the National Weather Service (NWS) West Gulf River Forecast Center (WGRFC) hydrologic with contributions from the Colorado Basin River Forecast Center (CBRFC) models or Corps Water Management System (CWMS) Hydrologic Modeling System (HMS) forecasted runoff for different locations in the basin.  The Real-Time runs are then completed as a combined Accounting run followed by a rulebased simulation for the remainder of the short-term model period or can be included as part of an AOP run.

If data is not provided by the watershed models, the user can manually input data or the Initialization Ruleset will set the previous days values to continue for the forecast period or the user can set ratios to increase or decrease the flow values by inputting values in the RatioFlows table slot in the RealTimeData data object. Other parameters can be manipulated in a similar fashion using the appropriately named table slots (e.g. precipitation, RatioPrecip table slot).

In Real-Time runs, physical processes and operations of facilities in the Rio Grande Basin from the headwaters in Colorado to El Paso, Texas are simulated at a daily timestep.  Policy for setting dam releases along with diversions and other demands are represented in coded rules in an URGWOM Operational Ruleset (documented in Volume 2a: Policy Rules).  Various methods are included to represent processes such as floodwave travel times; reservoir evaporation and seepage; conveyance losses to deep percolation, evaporation, and transpiration; surface water-groundwater interaction; and irrigation return flows.  Refer to the physical model documentation prepared by the URGWOM Technical Team (2020) for more details on methods and assumptions for representing the physical processes in the basin (Volume 1: Physical).

The URGWOM User’s Manual provides background information on numerous aspects of policy and modeling assumptions for operations as represented by the URGWOM Operational Ruleset and parameters in the model file.  Setting up a Real-Time model run entails inputting forecast information and also identifying several details of projected operations for an upcoming forecast period and making adjustments to model settings such that expected operations are simulated.  

4.1. [bookmark: _Toc49949591][bookmark: _Toc49950525][bookmark: _Toc49957039]Real-Time Data Input Requirements
Data requirements for Real-Time runs are similar to AOP, with initial conditions typically provided from a current accounting model run.  NWS forecasted inflows are read in from a DSS database and forecast projects input from the appropriate source.  There are 24 inflow locations where forecasts are expected:

	ClosedBasinProjectCanal
	PlatoroInflow

	DelNorte
	RedRiverBlwFishHatchery

	EmbudoCreekAtDixon
	RioBlanco

	Galisteo
	RioLosPinosAtOrtiz

	LittleNavajoRiver
	RioPuebloDeTaosAtLosCordovas

	Lobatos
	RioPuerco

	Mogote
	RioSanAntonioAtOrtiz

	NavajoRiver
	SouthDiversionChannel

	NorthChannelNortonDrain
	SouthFork

	NorthClearCreekBelowContinentalReservoir
	ThirtyMileBridge

	NorthFloodwayChannel
	TijerasArroyo

	NrJemez
	WagonWheelGap



Additionally, there are 34 locations where local inflow forecasts are expected;

	AbiquiuToChamitaLocalInflow
	IsletaLakesToBosqueFarmsLocalInflow

	AzoteaWillow
	LeasburgToMesillaLocalInflow

	LocalInflowsAtDelNorte
	LocalInflowsAtMonteVista

	LocalInflowsAtLobatos
	LocalInflowsAtWagonWheelGap

	LocalInflowsAtMogote
	LocalInflowsToConejosAtLaSauces

	LobatosToCerroLocalInflow
	LocalInflowsToRioGrandeAtLaSauces

	LocalInflowsAtAlamosa
	LocalInflowsToSanAntonioRiverAtManassa

	CaballoToLeasburgLocalInflow
	MesillaToElPasoLocalInflow

	CentralToIsletaLakesLocalInflow
	OtowiToCochitiLocalInflow

	CerroToTaosLocalInflow
	PaseoDelNorteToCentralLocalInflow

	CochitiToSanFelipeLocalInflow
	SanAcaciaFloodwayToEscondidaLocalInflow

	ElephantButteToCaballoLocalInflow
	SanMarcialFloodwayToElephantButteLocalInflow

	ElVadoLocalInflow
	StateHwy346ToBernardoLocalInflow

	ElVadoToAbiquiuLocalInflow
	TaosToEmbudoLocalInflow

	EmbudoToOtowiLocalInflow
	USHwy380ToSanMarcialFloodwayLocalInflow

	EscondidaToUSHwy380LocalInflow
	BosqueFarmsToStateHwy346LocalInflow

	JemezLocalInflow
	BernardoToSanAcaciaFloodwayLocalInflow



The Initialization Rule Policy Group “Reset Real-Time Flow Data – Real Time” contains a series of rules that are set up specifically to prepare for this run type.  These rules cycle through the inflow forecast locations and populate any missing flow values.
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APPENDIX: Initialization Rules Descriptions
The individual rules in the URGWOM Initialization Ruleset are discussed separately and are grouped based on policy group. There are twenty-five (25) separate Sections in this appendix for the 25 different policy groups. The rules fire in reverse order within URGWOM, so the discussion of the rules begins with the last rule in each policy group and the last policy group in the ruleset. Within the policy group discussion however, the rules are listed from higher to lower priority, which may be confusing.
The discussion for each rule includes a description of the rule including an explanation of the Rule Logic, a list of slots in the model associated with the rule, a log of when and how the rule was last modified, a view of the actual RiverWare rule code, a list of Execution Constraints, and a list of functions referenced in the rule.  These items are stored within the ruleset itself and this appendix is generated automatically from that ruleset so that updates to rule documentation can be easily added whenever a rule is updated. 
Model information for the URGWOM version from which this Appendix was generated, including when the model was last saved, by whom, in what version of RiverWare, and the Object Count is as follows:
File Save History
Nick 05-03-2024 12:54:41 RiverWare 9.3.3
File Comment
SimObj Summary
	Type
	Count

	[image: RiverWare SimObj Icon] AggDistributionCanal
	77

	[image: RiverWare SimObj Icon] AggDiversionSite
	19

	[image: RiverWare SimObj Icon] AggReach
	33

	[image: RiverWare SimObj Icon] Aquifer
	185

	[image: RiverWare SimObj Icon] Bifurcation
	7

	[image: RiverWare SimObj Icon] CompObj
	3

	[image: RiverWare SimObj Icon] Confluence
	26

	[image: RiverWare SimObj Icon] DataObj
	226

	[image: RiverWare SimObj Icon] DistributionCanal
	153

	[image: RiverWare SimObj Icon] DiversionObject
	96

	[image: RiverWare SimObj Icon] GroundWaterStorage
	116

	[image: RiverWare SimObj Icon] LevelPowerReservoir
	3

	[image: RiverWare SimObj Icon] ObjCluster
	62

	[image: RiverWare SimObj Icon] PipeJunction
	27

	[image: RiverWare SimObj Icon] Reach
	567

	[image: RiverWare SimObj Icon] StorageReservoir
	9

	[image: RiverWare SimObj Icon] StreamGage
	99

	[image: RiverWare SimObj Icon] WaterUser
	296

	Total
	2004


1 [image: RPL Object Icon] ResetForecastedInflowsForInterpolationBetweenForecastPeriods - RealTime
1.1 [image: RPL Object Icon] ResetRecordedInflowsForBlendingIntoForecastPeriodRealTime
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted flows. If the ratio of the Start Day forecasted flow (determined in a lower
priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.4), then interpolate flows from the previous day to the Start of the forecast to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodInflows table series slot. A WITH statement sets the date to equal the maximum of the rulebased simulation start date or start date of the forecast period and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the start date forecasted flow minus the previous days observed flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days after the rulebased simulation start date for the rulebased simulation start date and next day. Other IF THEN ELSE statements within the ratio computation check whether there is an observed value in the actual gage object, if so it uses that value in the computation to set ino the corresponding DailyInflowForecasts.location time series slot, if not, use the forecast value that was set previously for the ratio computation and set the result into the corresponding DailyInflowForecasts.location time series slot, for each location.
The rule executes if the mode is a RealTime run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5) AND the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).

Model slots written by rule:
1.DailyInflowForecasts at 16 locations (excludes locations on the mainstems (Rio Grande and Conejos)l).
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
9/13/2022: MSS. New rule added to Initialization Rueset.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] DateMax
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetInflowSlot
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
1.2 [image: RPL Object Icon] ResetRecordedLocalInflowsForBlendingIntoForecastPeriodRealTime
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted local flows for RealTime application runs. If the ratio of the Start Day forecasted flow (determined in a lower priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.4), then interpolate flows from the previous day to the Start of the forecast to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyLocalInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodLocalInflows table series slot and the listed local inflow locations. A WITH statement sets the date to equal the maximum of the rulebased simulation start date or start date of the forecast period and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the start date forecasted flow minus the previous days forecasted flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days after the rulebased simulation start date for the rulebased simulation start date and next day into the corresponding DailyLocalInflowForecasts.location time series slot, for each location.
The rule executes if the mode is a RealTime run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5) AND the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).
Model slots written by rule:
1.DailyLocalInflowForecasts at 20 locations (excludes locations on the mainstems (Rio Grande, Conejos, and Rio Chama), and selected locations where local inflows are not computed in the Account model).
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyLocalInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
9/13/2022: MSS. New rule added to Initialization Rueset.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] DateMax
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
2 [image: RPL Object Icon] RecordPreviousYearSJCAnnualDiversion
This group includes rules for setting San Juan Chama diversion amounts. There is currently one rule in the group
Rules in the Group:
RecordPreviousYearSJCAnnualDiversion
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
2.1 [image: RPL Object Icon] RecordPreviousYearSJCAnnualDiversion
This rule set the annual amount of the San Juan Chama diversions for the first year of the model simulation
Rule Logic: Execution Constraint logic is at end of explanation.
An IF statement checks if the SanJuanChamaDiversions.AnnualDiversion slot for the end of the first year of the model simulation period is an input value. If it is not an input value it is assigned the annual volume of all of the the diversion flows for that year
This rule fires if the model run is an Accounting model run (ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 1)
Model slots written by rule:
1. SanJuanChamaDiversions.AnnualDiversion
List of key model objects with slots read by the rule or child functions:
1. SanJuanChamaDiversions
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] SumFlowsToVolume
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsInput
3 [image: RPL Object Icon] Set Estimated Flow
This policy group includes rules for setting estimated forecasts for Lobatos for the Apr-Jul forecast period and annual volumes, along with estimating observed Lobatos flow if any unreasonable input data (such as during the winter when the gage freezes).
Rules in the Group:
Estimate ColoradoGage Observed Flow For AOP/RealTime
Estimate Lobatos Observed Flow For AOP/RealTime
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
3.1 [image: RPL Object Icon] Estimate ColoradoGage Observed Flow For AOP/RealTime
This rule sets estimated flows for numerous Colorado streamgages if observed data is missing or is unreasonable data (such as during the winter when the gage freezes).
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement sets the NRCSForecast variable to the value in the InputForecastData.SingleRunNRCSForecast scalar slot to use for the rest of the rule execution (e.g., 50 for the 50% forecast). A FOR DO statement loops through a list of streamgage objects in Colorado to set values for. A FOR DO statement loops through dates from the initial timestep of the run until the day before to the start date of the rulebased simulation portion of the run. An IF statement checks whether there is a Z flag or I flag for the streamgage on the given date and if the date is less than April 1 and if the observed value for the given date is greater than the value of the corresponding SyntheticData.ColoradoGageDataStats table slot for the given forecast times a factor depending on the date, or if the observed value for the given date is less than the value of the corresponding SyntheticData.ColoradoGageDataStats table slot for the given forecast times a factor depending on the date, if so, set the gage inflow to the value in the corresponding SyntheticData.ColoradoGageDataStats table slot for the given forecast.
This rule fires if the model run is either an AOP or RealTimeModel Run (ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. ThirtyMileBridge.Gage Inflow
2.NorthClearCreekBelowContinentalReservoir.Gage Inflow
3.WagonWheelGap.Gage Inflow
4.SouthFork.Gage Inflow
5.Alamosa.Gage Inflow
6.MonteVista.Gage Inflow
7.NorthChannelNortonDrain.Gage Inflow
8.RioSanAntonioAtManassa.Gage Inflow
9.RioGrandeLaSauces.Gage Inflow
10.ConejosLaSauces.Gage Inflow
11.Mogote.Gage Inflow
12.RioLosPinosAtOrtiz.Gage Inflow
13.RioSanAntonioAtOrtiz.Gage Inflow
14.DelNorte.Gage Inflow
List of key model objects with slots read by the rule or child functions:
1.SyntheticData.ColoradoGageDataStats
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetNRCSForecast
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetWholeNumberAsString
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetColumnIndex
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] RunStartDate
3.2 [image: RPL Object Icon] Estimate Lobatos Observed Flow For AOP/RealTime
This rule sets estimated Lobatos flows if observed data is missing or is unreasonable data (such as during the winter when the gage freezes).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through dates from the initial timestep of the run until the day before to the start date of the rulebased simulation portion of the run. An IF THEN ELSE statement checks whether there is no input data at the Lobatos gage object and there is input data at the Cerro gage object, if so, set the Lobatos gage inflow to the Cerro gage inflow - the value in the LobatosData.FlowReductionAmount scalar slot (default is set at 100 cfs). If not, another IF THEN ELSE statement checks if there is input data at the Cerro gage object and if the input data at Lobatos has a Z flag (data was input by a DMI) or or an I flag (direct input) and whether the Cerro gage input minus the Lobatos gage input is less than the Lobatos input times a variable gain/loss coefficient from the LobatosToCerro reach object (this tests whether the input value at Lobatos is reasonable), then set the Lobatos gage inflow to the Cerro gage inflow minus the value in the LobatosData.FlowReductionAmount scalar slot (default is set at 100 cfs). If that last test fails, then the Lobatos gage data that was input will be left unchanged.
This rule fires if the model run is either an AOP or RealTimeModel Run (ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. Lobatos.Gage Inflow
List of key model objects with slots read by the rule or child functions:
1.Cerro.Gage Inflow
2. LobatosData.FlowReductionAmount
3.LobatosToCerro.Variagle GainLoss Coeff Table
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
4 [image: RPL Object Icon] Set Platoro
This policy group includes rules for setting Platoro Pool Elevation, Outflow and Initial Account storages if they have not been directly input or input with a DMI.
Rules in the Group:
Set Pool Elevation and Outflow for AOP if Not Input
Set Platoro Initial Account Storages for AOP if Not Input
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
4.1 [image: RPL Object Icon] Set Pool Elevation and Outflow for AOP if Not Input
This rule sets the Platoro Elevation and Outflow if they have not been directly input or input with a DMI.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through dates from the initial timestep of the run until the day before to the start date of the rulebased simulation portion of the run. An IF THEN ELSE statement checks whether there is no input data for the Platoro.Elevation or Platoro.Storage slots, if so, then the elevation slot is set to either the joint use pool elevation in the reservoir data object if no previous value is input or to the previous value if it has been input. The same FOR DO loop logic for dates is used for setting the Platoro.Outflow slot and is set to winter or summer minimum flows depending on the date.
This rule fires if the model run is either an AOP or RealTimeModel Run (ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1.Platoro.Pool Elevation
2.Platoro.Outflow
List of key model objects with slots read by the rule or child functions:
1.PlatoroData.ReservoirData
2.Platoro.Storage
3.PlatoroData.MinimumFlows
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
3/22/2023: MS. Updated rule to look at and set previous date value instead of inital date value
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] IsWinterInstreamFlowSeason
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
4.2 [image: RPL Object Icon] Set Platoro Initial Account Storages for AOP if Not Input
This rule sets Initial Account storages at Platoro if they have not been directly input or input with a DMI.
Rule Logic: Execution Constraint logic is at end of explanation.
Separate IF THEN statements are used to set initial storage values for each account in Platoro if they have not been directly input or input with a DMI. The Conejos account storage is set at the value of the Platoro.Storage, and the rest are set to zero.
This rule fires if the model run is either an AOP, RealTimeModel Run or Planning Run (ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2, 3 or 5)
Model slots written by rule:
1.Platoro^Conejos.Storage
2.Platoro^ConejosProjectStorage.Storage
3.Platoro^RelinquishedWater.Storage
4.Platoro^DirectFlowStorage.Storage
5.Platoro^Conejos.Accrual
2.Platoro^ConejosProjectStorage.Accrual
3.Platoro^RelinquishedWater.Accrual
4.Platoro^DirectFlowStorage.Accrual
List of key model objects with slots read by the rule or child functions:
1.Platoro.Pool Elevation
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] ElevationToStorageAtDate
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] AccountNamesByAccountType
· [image: RPL Object Icon] RunStartDate
5 [image: RPL Object Icon] CO - Set Initial Inputs If Missing
This policy group includes a rule for setting missing initial values for routing reach objects in the Colorado portion (above the Lobatos gage object) of the model.
Rules in the Group:
SetMissingReachValues
InitializeColoradoRoutedReturnFlows
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
5.1 [image: RPL Object Icon] InitializeColoradoRoutedReturnFlows
This rule sets initial values for reach routing reach objects in the Colorado portion (above the Lobatos gage object) of the model.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops from the model run starting timestep to the timestep that starts the beginning of Rulebased Simulation, an inner FOR DO statement loops through all of the water users in the RioGrandeAndConejosCombined Subbasin. An IF THEN statement then tests the Routed Return Flow value for each water user is not an input value for the Routed Return Flow and if so sets the value to zero.
Added 8/20/20:
A separate FOR DO statement loops through all of the water users in the RioGrandeAndConejosCombined Subbasin. An IF THEN statement then tests the Routed Return Flow value for each water user is not an input value for the Routed Return Flow and if so sets the value to zero.
The rule always fires
Model slots written by rule:
1. All waterusers in the intersection of the RioGrandeAndConejosCombined and WaterUser Subbasins
List of key model objects with slots read by the rule or child functions:
1.SyntheticData.GageData

Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
8/20/2020: DN of CADSWES via MSS: Added second FOR loop to set Return Flows also.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] GetTimestep
· [image: RPL Object Icon] RunStartDate
5.2 [image: RPL Object Icon] SetMissingReachValues
This rule sets initial values for reach routing reach objects in the Colorado portion (above the Lobatos gage object) of the model.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops to only the initial date of the run, an inner FOR DO statement loops through a list of the reach objects needing initial values. An IF THEN statement then tests that there is not an input value, if so, then set the initial value for each reach based on a series of IF ELSE THEN statements checking if there is data in the SyntheticData object and then determining to multiply by a ratio for specific reaches, otherwise set to the value in the SyntheticData object for the given reach. If values have been set through this rule, a PRINT statement is used to let the user know that values have been set using synthetic data and to check the Input DMI and/or database. This rule just lets the model be able to run if no data has been input for these reaches, its best that the data is input from the database or directly by the user.
The rule always fires
Model slots written by rule:
1.AboveAlamosaLossesAndLag:Lags.Inflow
2.AboveDelNorteLossesAndLag:Lags.Inflow
3.AboveLaSaucesLossesAndLag:Lags.Inflow
4.AboveLobatosLossesAndLag:Lags.Inflow
5.AboveMonteVistaLossesAndLag:Lags.Inflow
6.MogoteToLaSaucesLossesAndLag:Lags.Inflow
7.PlatoroToMogoteLossesAndLag:Lags.Inflow
8.SanAntonioRiverLossesAndLag:Lags.Inflow
9.SouthChannelNortonDrainLag.Inflow

List of key model objects with slots read by the rule or child functions:
1.SyntheticData.GageData

Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] ListColoradoReachesRequiringInitialValues
· [image: RPL Object Icon] MapColoradoPhysicalObjectReachesToDataObjectReaches
· [image: RPL Object Icon] GetSlot
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
6 [image: RPL Object Icon] SeepageReachInitialConditions - All Applications
This policy group includes a rule for setting initial values for seepage reaches in the middle valley portion of the model (from Lobatos to Elephant Butte).
Rules in the Group:
RecordHistoricalPeakFlowAndDateForForecastPeriods
RecordHistoricalVolumesForForecastPeriods
RecordReferenceYearsForForecastLocationsFIRSTYearClosestVolume
RecordReferenceYearsForForecastLocationsForMULTIYearRuns
RecordReferenceYearsForOtherURGWOMInputLocations
RecordReferenceYearsForLobatosBasedOnDelNorte
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
6.1 [image: RPL Object Icon] SeepageReachInitialConditions
This rule sets initial values for seepage reaches in the middle valley portion of the model (from Lobatos to Elephant Butte).
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through all the reach objects (with Head Based Seepage method) in the RiverEvapObjects subbasin. An IF THEN ELSE statement checks for specific reaches, if one of those reaches, an IF THEN statement checks whether there is an input initial value in the Outflow Stage slot, if so then set the initial Outflow Stage slot by interpolating for flows at specified agge locations with the respective reach Outflow Stage Table through a series of IF THEN statements. If the reach was not one of those specified in the first IF statement, then a FOR DO statement sets dates from the start date of the run to 2 days after the start date (these reach objects require a few days of data because of lags through the middle valley.
The rule always fires
Model slots written by rule:
The "Outflow Stage" slot in the following 19 reach objects
1. BernardoToSanAcaciaSeepageArea1
2. CentralToIsletaSeepageArea1 and Area2
3. CochitiToSanFelipeSeepageArea1 and Area2
4. IsletaToBernardoSeepageArea1 through Area5
5. SanAcaciaToSanMarcialSeepageArea1 through Area5
6. SanFelipeToCentralSeepageArea1 through Area5
List of key model objects with slots read by the rule or child functions:
The "Outflow Stage Table" in the following 19 reach objects
1. BernardoToSanAcaciaSeepageArea1
2. CentralToIsletaSeepageArea1 and Area2
3. CochitiToSanFelipeSeepageArea1 and Area2
4. IsletaToBernardoSeepageArea1 through Area5
5. SanAcaciaToSanMarcialSeepageArea1 through Area5
6. SanFelipeToCentralSeepageArea1 through Area5
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsCochitiReach
· [image: RPL Object Icon] IsSanFelipeReach
· [image: RPL Object Icon] IsCentralReach
· [image: RPL Object Icon] IsIsletaReach
· [image: RPL Object Icon] IsBernardoOrSanAcaciaReach
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] TableInterpolation
7 [image: RPL Object Icon] SetHistoricalYearToReferenceForSettingForecastInputs - AOP and/or RealTime
This policy group includes rules for recording data based on historical hydrographs (forecast period volumes, peak flow dates and peak flows), and recording reference year data (the year to use) for each forecast location into data objects that are referenced by rules that fire later in the ruleset. Each of these rules check in the Execution Contraint whether the functions IsAOPModelRun() or IsRealTimeModelRun() are true (it is true when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5).
Rules in the Group:
SeepageReachInitialConditions
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
7.1 [image: RPL Object Icon] RecordHistoricalPeakFlowAndDateForForecastPeriods
This rule sets the peak flow (Peak) and date of the peak flow (PeakDate) within the forecast location?s forecast period (e.g., March-July for NrJemez) for each forecast location for each year of available historical data into a data object (ComputedHistoricalForecastPeriodPeakFlowsAndDates data object).
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through lists with forecast location names, then an inner FOR DO statement loops through years of available data for each forecast location to set the Peak flow into the corresponding ComputedHistoricalForecastPeriodPeakFlowsAndDates.forecastlocationPeak time series slot. Another FOR DO statement loops through the years of available data to set the PeakDate into the corresponding ComputedHistoricalForecastPeriodPeakFlowsAndDates.forecastlocationPeakDate time series slot. WITH statements determine the maximum value within each forecast location?s forecast period as an array of two values, item 1 (<0>) being the Peak, and item 2 <1> being the PeakDate.
The rule executes if the mode is either an AOP run or Realtime Model run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. ComputedHistoricalForecastPeriodPeakFlowsAndDates for all forecast locations
List of key model objects with slots read by the rule or child functions:
1. ComputedHistoricalForecastPeriodVolumes
2. InputForecastData
3. DailyHistoricalLocalInflowData
4. DailyHistoricalInflowData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetDates
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] DateToNumber
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetForecastPeriodEndDate
· [image: RPL Object Icon] GetForecastPeriodStartDate
· [image: RPL Object Icon] HistoricalYearAsString
· [image: RPL Object Icon] VolumeForecastLocations
· [image: RPL Object Icon] ListOtherColoradoInputLocation
· [image: RPL Object Icon] ListColoradoForecastLocations
· [image: RPL Object Icon] NONVolumeForecastLocations
· [image: RPL Object Icon] MaxInflowAndDateList
· [image: RPL Object Icon] NumberToDate
7.2 [image: RPL Object Icon] RecordHistoricalVolumesForForecastPeriods
This rule sets the volume within the forecast location?s forecast period (e.g., March-July for NrJemez) for each forecast location for each year of available historical data into a data object (ComputedHistoricalForecastPeriodVolumes data object).

Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through lists with forecast location names, then an inner FOR DO statement loops through years of available data for each forecast location to record the volume. An IF THEN ELSE statement tests if the forecast location is ElVadoInflow, if so, the ElVadoLocalInflow historical volume data is added to AzoteaWillow historical volume data (to get the total inflow volume into ElVado) and set in the ComputedHistoricalForecastPeriodVolumes.ElVadoInflow time series slot. If not, another IF THEN ELSE statement checks if the location is LobatosAnnual, if so, determine the Lobatos historical volume for each January through December and set in the ComputedHistoricalForecastPeriodVolumes.ElVadoInflow time series slot, else determine the forecast location?s historical volume during each forecast location?s forecast period and set in the corresponding ComputedHistoricalForecastPeriodVolumes.forecastlocation time series slot.
The rule executes if the mode is either an AOP run or Realtime Model run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. ComputedHistoricalForecastPeriodVolumes.ElVadoInflow
2. ComputedHistoricalForecastPeriodVolumes. Lobatos
3. ComputedHistoricalForecastPeriodVolumes.LobatosAnnual
4. ComputedHistoricalForecastPeriodVolumes.RedRiverBlwFishHatchery
5. ComputedHistoricalForecastPeriodVolumes.RioPuebloDeTaosAtLosCordovas
6. ComputedHistoricalForecastPeriodVolumes.EmbudoCreekAtDixon
7. ComputedHistoricalForecastPeriodVolumes.Otowi
8. ComputedHistoricalForecastPeriodVolumes.NrJemez
9. ComputedHistoricalForecastPeriodVolumes. RioBlanco
10. ComputedHistoricalForecastPeriodVolumes.NavajoRiver
11. ComputedHistoricalForecastPeriodVolumes.DelNorte
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLocalInflowData
2. ComputedHistoricalForecastPeriodVolumes
3. InputForecastData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetDates
· [image: RPL Object Icon] SumFlowsToVolumeSkipNaN
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] InputForecastLocations
· [image: RPL Object Icon] RoundDateToTimestepEnd
· [image: RPL Object Icon] ListColoradoForecastLocations
· [image: RPL Object Icon] NumberToDate
7.3 [image: RPL Object Icon] RecordRunoffVolumeWithinForecastPeriod
This rule writes the volume of a forecast location hydrograph (observed data) from the forecast season start date to the rulebased simulation start date minus 1 day for each forecast location to a table series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations. An IF THEN ELSE statement checks whether rulebased simulation start date is less than the start date of the run, if so, a volume of zero is set into the corresponding CheckModeledFlowsAgainstForecasts.KnownRunoffWithinForecastPeriodUpToForecastDate table series slot and column for each forecast location, if not, another IF THEN ELSE statement checks that the forecast location is not equal to ElVadoInflow, RioBlanco, NavajoRiver nor PlatoroInflow, if so, then the volume is computed and set into the corresponding CheckModeledFlowsAgainstForecasts.KnownRunoffWithinForecastPeriodUpToForecastDate table series slot and column for each forecast location, if not, a series if IF THEN ELSE statements perform the same process as above for ElVadoInflow, RioBlanco NavajoRiver and PlatoroInflow (these locations require accessing data named differently than the forecast location, thus the need for the separate computations and assignment statements). Two other assignments are made to estimate and account for the SanJuanChama (SJC) flow at Otowi and SJC inflow into ElVado, these components are needed to estimate the RioGrande (RG) forecasted volume in later computations (only the RG volume is forecasted by the NRCS, thus the SJC volume must be accounted for and subtracted from the total volume at these locations).
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. CheckModeledFlowsAgainstForecasts.KnownRunoffWithinForecastPeriodUpToForecastDate for 18 forecast locations
List of key model objects with slots read by the rule or child functions:
1.InputForecastData
2. ElVado
3. RioBlancoBlwBlancoDiversion
4. BlancoDiversion
5. NavajoRiverBlwOsoDiversion
6. OsoDiversion
7. Platoro
8. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] SumFlowsToVolumeSkipNaN
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetInflowSlot
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] EstimateKnownSanJuanChamaInflowToElVadoWithinForecastPeriod
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] EstimateKnownSanJuanChamaAtOtowiWithinForecastPeriod
· [image: RPL Object Icon] InputForecastLocations
· [image: RPL Object Icon] RoundDateToTimestepEnd
· [image: RPL Object Icon] ListColoradoForecastLocations
· [image: RPL Object Icon] FlowToVolume
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] ElevationToStorageAtDate
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
7.4 [image: RPL Object Icon] RecordReferenceYearsForForecastLocationsFIRSTYearClosestVolume
This rule sets which historical year to use as a template hydrograph for each forecast location, for each of three different forecast periods (PreForecast, Forecast, and PostForecast) for the first run period year.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through three different Forecast periods (PreForecast, Forecast, and PostForecast).
Inside that FOR DO statement is another FOR DO statement which loops through the number of years of historical data to average for the AOP run, based on the user-input InputForecastData.NumberOfClosestYearsToAverageForAOPrun table slot value for the Forecast period. These years are used to create another variable called assignmentRow, using a WITH statement, which will be the row to which the year is assigned in the HistoricalYearsForAOPRuns.forecastperiod aggregated series slot.
Inside that FOR DO statement is another FOR DO statement that loops through a list of forecast locations (subtracting the Lobatos forecast locations).
Within the inner FOR DO statement, there is a series of IF THEN ELSE statements:
The first IF THEN statement checks if the start date of rulebased simulation (as defined by the GetStartDate function) is before the End Date value for Otowi in the "InputForecastData.ForecastPeriods" table slot minus 1 month, and if there are missing data in the "InputForecastData.Forecasts" for first month of rulesbased simulation (as defined by the GetStartDate function) for the forecastLocation and the percent exceedance forecast being used (as defined by the GetNRCSForecast function). If TRUE, the model aborts, because necessary data are missing.
The next IF THEN statement checks if a year has been input into the InputForecastData.UserInputYearsToUseForForecastperiodInModelRunPeriod table and column (there is a separate table for each Forecast period), if so, set the year input into the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column;
if not it drops down to the next IF THEN ELSE statement and tests if the periodInModelRun is NOT the Forecast period and if a switch has not been set in the InputForecastData.SwitchToUseHydrologicCategoryYearForForecastperiodInModelRunPeriod table slot and column (Dry, Avg, Wet) for a location, if so, it uses the hydrologic category that has been turned on to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column;
if not, it drops down to the next IF THEN ELSE statement and tests if the periodInModelRun is the Forecast period and if a switch has been set in the InputForecastData.SwitchToStipulateRunoffTiming table slot and column (Early,Avg,Late, OtherEarly1, OtherEarly2, OtherAvg1, OtherAvg2,OtherLate1, OtherLate2, NoStipulation) for a location, if so, it uses the runoff timing selected for the location to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column;
if not, it drops down to a WITH statement that creates a list of the closest historical years in runoff volume to the NRCS forecast for AOP runs OR if date is less than Forecast End Date there is Forecast Volume data, else if Real-Time run or date is greater than Forecast End Date, test if Known Runoff is available, if so, use the known runoff for forecast period to determine the closest year or if not, use the Average Volume at location to determine the year.
The final IF THEN statement checks if the start date of rulebased simulation (as defined by the GetStartDate function) is after the End Date value for Otowi in the "InputForecastData.ForecastPeriods" table slot minus 1 month. If FALSE, The closest year(s) (the number of years used is determined by the InputForecastData.NumberOfClosestYearsToAverageForAOPruns at the top of this rule) are assigned to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column. If TRUE, the value in the InputForecastData.PostForecastDesignatedHydrologicCategoryYears["Average", forecastLocation] table slot is used for assigned to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column.
The rule executes if the mode is either an AOP run or Realtime Model run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) and if the IterativeMRM_Outputs.IterativeRunFlag slot is IsNaN or if it is not IsNaN and the IterativeMRM_Outputs.UseHistoricalTraces slot is IsNaN.
Model slots written by rule:
HistoricalYearsForAOPRuns for the three forecast periods (Preforecast, Forecast and PostForecast) for all Input Forecast Locations and Colorado Forecast Locations except Lobatos and LobatosAnnual
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ComputedHistoricalForecastPeriodVolumes
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Added logic to average data from multiple forecast years for specfic periods in the AOP run (Pre, Forecast, and/or Post). Also added logic so this functionality can be used with a multi-year AOP run. Updated description
2/16/2021: Nick Mander. Added logic to average data from multiple forecast years for AOP run. Updated description
6/17/2020: MCB. Added description and notes fields.
9/11/23: Marc Sidlow. Added IfAOP... tests in first If statement and last WITH statement so that model run will not abort when running RealTime only model run and not inputting NRCS Volume Forecasts.
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This rule writes which historical year to use as a template hydrograph for each forecast location, for each of three different forecast periods (PreForecast, Forecast, andPostForecast) for up to 10 years after the first run period year.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through three different Forecast periods (PreForecast, Forecast, and PostForecast).
Inside that FOR DO statement is another FOR DO statement that loops through a list of forecast locations (subtracting the Lobatos forecast locations).
Inside that FOR DO statement is another FOR DO statement that loops through each year between 1 and the user-input InputForecastData.NumberOfClosestYearsToAverageForAOPrun table slot value for the Forecast period, incrementing by 1. The index variable is called yearToAverageNumber.
Inside that FOR DO statement is another FOR DO statement that loops through each of the years in the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun scalar slot. The index variable is called yearInAOPModelRun.
Inside that FOR DO statement is a WITH statement that creates a variable called "row", which is equal to the yearToAverageNumber multiplied by the number of years in the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun, minus the NumberOfYearsForForecastModelRun, plus the yearToAverageNumber.
Within the innermost FOR DO statement, there is a series of IF THEN ELSE statements: the first tests if a year has been input into the InputForecastData.UserInputYearsToUseForForecastperiodInModelRunPeriod table, yearInAOPModelRun row, and forecastLocation column (there is a separate table for each Forecast period), if so, use the year input to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, column and row; if not, it drops down to next IF THEN ELSE statement and tests if it is less than the last year of available data, if so, it uses the next consecutive year, else it starts back at the first available year of data to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, forecastLocation column and row.
The rule executes if the mode is either an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) and and if the ModelRunYears function result is greater than 1 (the function looks at the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun scalar slot).
Model slots written by rule:
HistoricalYearsForAOPRuns for the three forecast periods (Preforecast, Forecast and PostForecast) for all Input Forecast Locations and Colorado Forecast Locations except Lobatos and LobatosAnnual
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ComputedHistoricalForecastPeriodVolumes
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Added logic so this functionality can be used with a multi-year AOP run combined with a data averaged from multiple historical years. Updated description
6/17/2020: MCB. Added description and notes fields.
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This rule writes which historical year(s) to use as a template hydrograph(s) for each forecast location (this is a separate list of locations than the previous rules were working with and includes non NRCS forecast locations), for each of three different forecast periods (PreForecast, Forecast, PostForecast), for each of the years in the run, and for each of the years which are being averaged into the hydrgraph (if applicable).
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through three different Forecast periods (PreForecast, Forecast, and PostForecast).
Inside that FOR DO statement is another FOR DO statement that loops through a list of forecast locations.
Inside that FOR DO statement is another FOR DO statement that creates a list of rows, starting with row 0, incrementing by 1, and going through the last row which is the number of years in the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun scalar slot multiplied by the number of years to average in the user-input InputForecastData.NumberOfClosestYearsToAverageForAOPrun table slot value for the Forecast period.
These other locations are mapped to NRCS forecast locations based on their proximity to the NRCS forecast locations that are set into the InputForecastData.ReferenceYearForOtherURGWOMInputLocationsMappedToForecastLocation table slot. The year selected for each subsequent year of the run is set in the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, column and row for each forecast location.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
HistoricalYearsForAOPRuns for the three forecast periods (Preforecast, Forecast and PostForecast) for all Input Forecast Locations and Colorado Forecast Locations except Lobatos and LobatosAnnual
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ComputedHistoricalForecastPeriodVolumes
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Added logic so this functionality can be used with a multi-year AOP run combined with a data averaged from multiple historical years. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
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This rule sets the historical year(s) to use for the Lobatos location based on the years used for the DelNorte forecast location for up to 10 years after the first run period year.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through three different Forecast periods (PreForecast, Forecast, and PostForecast).
Inside that FOR DO statement is another FOR DO statement that loops through Lobatos and LobatosAnnual.
Inside that FOR DO statement is another FOR DO statement that creates a list of rows, starting with row 0, incrementing by 1, and going through the last row which is the number of years in the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun scalar slot multiplied by the number of years to average in the user-input InputForecastData.NumberOfClosestYearsToAverageForAOPrun table slot value for the Forecast period.
The HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, row, and Lobatos or LobatosAnnual column is set equal to the HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, row, and DelNorte column.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
HistoricalYearsForAOPRuns for the three forecast periods (Preforecast, Forecast and PostForecast) for all Input Forecast Locations and Colorado Forecast Locations except Lobatos and LobatosAnnual
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ComputedHistoricalForecastPeriodVolumes
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Added logic so this functionality can be used with a multi-year AOP run combined with a data averaged from multiple historical years. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
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8 [image: RPL Object Icon] PotentiallyRecordForecastedInflowsWithUserSetSyntheticHydrographs - AOP and/or RealTime
This policy group includes rules for recording data based on user set hydrographs based on user input peak flow dates, peak flows, percent of peak flow for rising limb, percent of peak for descending limb and recording calculated user input volumes for each forecast location into data objects that are referenced by rules that fire later in the ruleset. Each of these rules check in the Execution Contraint whether the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5 for an AOP or RealTime run, if not the rule(s) will not fire.
Rules in the Group:
RecordPotenialUserInputPeakFlowsToForecastSeries
RecordStartEndDatesForPotentialUserSetHydrographs
RecordRisingAndDescendingLimbFlowsBeforeOrAfterPotentialUserInputPeakForInflows
RecordRisingAndDescendingLimbFlowsBeforeOrAfterPotentialUserInputPeakForLocalInflows
RecordVolumesForPotentialUserSetHydrograph
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
8.1 [image: RPL Object Icon] RecordPotentialUserInputPeakFlowsToForecastSeries
This rule sets a peak flow in the DailyInflowForecasts.location time series slot, if the user has input a peak flow, date of the peak in the UserSetSyntheticHydrographs.UserInputPeakInflowAndDateForForecasrPeriod table slot for one or all forecast locations.
Rule Logic: Execution Constraint logic is at end of explanation.
In the first assignment a FOR DO statement loops through a list of forecast inflow locations. An IF statement checks whether the user has input a DateOfPeakFlow, and has not directly input into the DailyInflowForecasts.location time series slot , and if the user has set a PeakFlow, if so, set the value of the PeakFlow on the DateOfPeakFlow in the corresponding DailyInflowForecasts.location time series for each location, if not, nothing is set (no assignment made). The second assignment does the same but for a different list with local inflow locations.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the IsUserSettingSyntheticForecastHydrographs function is True (true if the user has set the switch in the UserSetSyntheticHydrographs.TriggerForUserInputPeakHydrograph_0forOff_1forOn to 1)

Model slots written by rule:
1. DailyInflowForecasts for19 forecast locations
2. DailyLocalInflowForecasts for 37 local inflow forecast locations
List of key model objects with slots read by the rule or child functions:
1. UserSetSytheticHydographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule sets a Start Date in the UserSetSyntheticHydrographs. UserSetHydrographStartDate table slot and an end date in the UserSetSyntheticHydrographs.UserSetHydrographEndDate table slot, if the user has input a peak flow, date of the peak in the UserSetSyntheticHydrographs.UserInputPeakInflowAndDateForForecasrPeriod table slot for one or all forecast locations.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations (the union of inflow, local inflow forecast locations and Colorado forecast locations). An IF statement checks whether the user has input to set a DateOfPeakFlow and a PeakFlow for any or all forecast locations, if so, then it sets the DateOfPeakFlow in the corresponding UserSetHydrographStartDate table slot in the first assignment and sets the PeakFlow in the corresponding UserSetSyntheticHydrographs.UserSetHydrographEndDate table slot in the second assignment, if not, nothing is set (no assignment made).
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the IsUserSettingSyntheticForecastHydrographs function is True (true if the user has set the switch in the UserSetSyntheticHydrographs.TriggerForUserInputPeakHydrograph_0forOff_1forOn to 1)
Model slots written by rule:
1. UserSetSyntheticHydrographs.UserSetHydrographStartDate for 56 locations
2. UserSetSyntheticHydrographs.UserHydraographsEndDate for 56 locations
List of key model objects with slots read by the rule or child functions:
1. UesrSetSyntheticHydrographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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8.3 [image: RPL Object Icon] RecordRisingAndDescendingLimbFlowsBeforeOrAfterPotentialUserInputPeakForInflows
This rule records to the DailyInflowForecasts.location time series slots for the rising limb and descending limb around the peak based on the peak flow, date of the peak, and percents of peak for days on the rising and descending limb as input by the user for each inflow forecast location.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations. An IF statement checks whether the user has input a DateOfPeakFlow and a PeakFlow for any or all forecast locations, if so, an inner FOR DO statement loops through a table to find the percents of rising peak values in the corresponding UserSetSyntheticHydrographs.LocationPercentOfPeak.%OfPeakForRisingLimb table slot and column, and then an IF statement checks that there are not input values in the DailyInflowForecasts.location time series slots, if so, set the flow based on the percent of rising limb values (peak flow*percent of rising peak) for each table input value for any or all locations into the corresponding DailyInflowForecasts.location time series slots, if not, nothing is set (no assignment made). Another FOR DO statement after the first IF statement loops through a table to find the percents of descending peak values in the corresponding UserSetSyntheticHydrographs.LocationPercentOfPeak.%OfPeakForDescendingLimb table slot and column, and then an IF statement checks that there are not input values in the DailyInflowForecasts.location time series slots, if so, set the flow based on the percent of descending limb values (peak flow*percent of descending peak) for each table input value for any or all locations into the corresponding DailyInflowForecasts.location time series slots, if not, nothing is set (no assignment made).
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the IsUserSettingSyntheticForecastHydrographs function is True (true if the user has set the switch in the UserSetSyntheticHydrographs.TriggerForUserInputPeakHydrograph_0forOff_1forOn to 1)
Model slots written by rule:
1. DailyInflowForecasts for 19 forecast locations
List of key model objects with slots read by the rule or child functions:
1. DailyInflowForecasts
2. UserSetSyntheticHydrographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule records to the DailyInflowForecasts.location time series slots for the rising limb and descending limb around the peak based on the peak flow, date of the peak, and percents of peak for days on the rising and descending limb as input by the user for each local inflow forecast location. This rule is basically the same as RecordRisingAndDescendingLimbFlowsBeforeOrAfterPotentialUserInputPeakForInflows, but with a different location list.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations. An IF statement checks whether the user has input to set a peak flow date and a peak flow for any or all forecast locations, if so, an inner FOR DO statement loops through a table to find the percents of rising peak values in the UserSetSyntheticHydrographs.LocationPercentOfPeak.%OfPeakForRisingLimb table slot and column, and then an IF statement checks that there are not input values in the DailyInflowForecasts.location time series slots, if so, set the flow based on the percent of rising limb values (peak flow*percent of rising peak) for each table input value for any or all locations into the corresponding DailyInflowForecasts.location time series slots, if not, nothing is set (no assignment made). Another FOR DO statement after the first IF statement loops through a table to find the percents of descending peak values in the UserSetSyntheticHydrographs.LocationPercentOfPeak.%OfPeakForDescendingLimb table slot and column, and then an IF statement checks that there are not input values in the DailyInflowForecasts.location time series slots, if so, set the flow based on the percent of descending limb values (peak flow*percent of descending peak) for each table input value for any or all locations into the corresponding DailyInflowForecasts.location time series slots, if not, nothing is set (no assignment made).
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the IsUserSettingSyntheticForecastHydrographs function is True (true if the user has set the switch in the UserSetSyntheticHydrographs.TriggerForUserInputPeakHydrograph_0forOff_1forOn to 1)
Model slots written by rule:
1. DailyLocalInflowForecasts for 37 local inflow forecast inflows
List of key model objects with slots read by the rule or child functions:
1. DailyLocalInflowForecasts
2. UserSetSYntheticHydrographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule records volumes to the UserSetSyntheticHydrographs.VolumeOfUserSetHydrograph.Location table slot and column for user set portion of forecast hydrographs.
Rule Logic: Execution Constraint logic is at end of explanation.
In the first assignment a FOR DO statement loops through a list of forecast inflow locations. An IF statement checks whether the user has input to set a DateOfPeakFlow, and a PeakFlow, if so, check if the start date of the user hydrograph is greater than the start date of rulebased simulation, if so, set the volume of the user set portion of the hydrograph into the corresponding UserSetSyntheticHydrographs.VolumeOfUserSetHydrograph.Location table slot and column for each location, if not, nothing is set (no assignment made). The second, third and fourth assignments do the same but for a different lists with local inflow, or Colorado inflow and local inflow locations.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the IsUserSettingSyntheticForecastHydrographs function is True (true if the user has set the switch in the UserSetSyntheticHydrographs.TriggerForUserInputPeakHydrograph_0forOff_1forOn to 1)
Model slots written by rule:
1. UserSetSyntheticHydrographs.VolumeofUserSetHydrograph for 19 forecast locations
2. UserSetSyntheticHydrographs.VolumeofUserSetHydrograph for 37 local inflow forecast locations
3. UserSetSyntheticHydrographs.VolumeofUserSetHydrograph for 11 Colorado forecast locations
4. UserSetSyntheticHydrographs.VolumeofUserSetHydrograph for 9 Colorado local inflow forecast locations
List of key model objects with slots read by the rule or child functions:
1. UserSetSyntheticHydrographs
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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9 [image: RPL Object Icon] RecordRealTimeForecastInflows - AOP and/or RealTime
The rules in this policy group are used to set Real-Time forecasted flow hydrographs at each forecast location for an AOP model run. These rules are specifically for a AOP or RealTime model setups and each of these rules check in the Execution Contraint whether the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5 for an AOP or RealTime run, if not the rule(s) will not fire.
Rules in the Group:
RecordEndDateOfRealTimeHydrographs
RecordRealTimeFlows
RecordVolumesForRealTimeHydrographs
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
9.1 [image: RPL Object Icon] RecordEndDateOfRealTimeHydrographs
This rule sets the end date for Real-Time forecasted inflows that have been imported from a DMI from data provided by the NWS or from HMS runs in the CWMS environment.
Rule Logic: Execution Constraint logic is at end of explanation.
In the first assignment a FOR DO statement loops through a list of Real-Time forecast inflow locations. The assignment sets the end date of the RealTime hydrograph into the corresponding RealTimeInflowForecasts.RealTimeInflowHydrographEnd.Location aggseries slot column for each location, if not, nothing is set (no assignment made). The second assignment does the same but for a different list with Real-Time forecast local inflow locations. The third assignment is specifically for AzoteaWillow.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. RealTimeInflowForecasts.RealTimeInflowHydrographEndDate for 23 inflow locations
2. RealTimeInflowForecasts.RealTimeLocalInflowHydrographEndDate for 37 local inflow locations
List of key model objects with slots read by the rule or child functions:
1. RealTimeLocalInflowForecasts
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] DateToNumber
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] RealTimeEndDate
· [image: RPL Object Icon] RealTimeLocalInflowLocations
· [image: RPL Object Icon] RealTimeInflowLocations
9.3 [image: RPL Object Icon] RecordRealTimeFlows
This rule sets the Real-Time forecasted inflow in the DailyInflowForecast data object for AOP model runs or to set in each forecast location object time series slot for Real-Time model runs.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations. An internal FOR DO statement is used to create the list of timesteps from the start date of rulebased simulation to the end date of the Real-Time forecasted hydrographs. An IF THEN statement checks that there are values in the RealTimeInflowForecasts.inflowlocation data object time series slots, and another IF THEN ELSE statement checks if it is an AOP model run, if true, another IF THEN ELSE statement checks if the values are less than zero, if so, then set the values to zero, if not, the flows are set for each date for the corresponding DailyHistoricalInflowData.location for each location. If not an AOP model run, then the flows are set for each date into the forecast location object time series slot (inflowlocation.Inflow or Gage Inflow), again setting the values to zero if the values in the time series are less than zero.
A separate FOR DO statement loops through a list of local inflow locations with similar logic as the first FOR DO statement to assign the appropriate local inflow data, with additional logic for the special case of AzoteaWillow.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. DailyInflowForecasts for 23 inflow locations
2. DailyLocalInflowForecasts for 37 local inflow locations
List of key model objects with slots read by the rule or child functions:
1. RealTimeInflowForecasts
2. RealTimeLocalInflowForecasts
3. InputForecastData
4. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
9/13/2022: MSS. Updated rule. In second statement for Local Inflow slots, after test if is it an AOP model run and is FALSE, added the test if the Local Inflow slot does not have a flag of "Z", if so, set as previously described, if not, do not set a value.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetInflowSlot
· [image: RPL Object Icon] GetRealTimeEndDate
· [image: RPL Object Icon] RealTimeLocalInflowLocations
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] RealTimeInflowLocations
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetObject
9.3 [image: RPL Object Icon] RecordVolumesForRealTimeHydrographs
This rule records the volume of a Real-Time forecast location hydrograph from start date to the end date of the forecasted Real-Time hydrograph for each forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of Real-Time forecast locations. The volume is computed from the start date of the rulebased simulation to the previously deermind end date the the Real-Time forecast hydrograph and set into the corresponding RealTimeInflowForecasts.VolumeOfRealTimeInflowHydrograph aggregate series slot and column for each forecast location.
A separate FOR DO statement loops through a list of local inflow locations with similar logic as the first FOR DO statement to assign the appropriate local inflow data.
A third assignment is made specifically for AzoteaWillow.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. RealTimeInflowForecasts.VolumeOfRealTimeInflowHydrograph for 23 inflow forecast locations
2. RealTimeLocalInflowForecasts.VolumeOfRealTimeLocalInflowHydrograph for 37 local inflow forecast locations
List of key model objects with slots read by the rule or child functions:
1. RealTimeInflowForecasts
2. InputForecastData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] SumFlowsToVolumeSkipNaN
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetRealTimeEndDate
· [image: RPL Object Icon] RealTimeLocalInflowLocations
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] RealTimeInflowLocations
10 [image: RPL Object Icon] RecordForecastInflows - AOP and/or RealTime
The rules in this policy group are used to set forecasted flow hydrographs at each forecast location for an AOP model run. These rules are specifically for a AOP model setup and each of these rules check in the Execution Contraint whether the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5 for an AOP or RealTime run, if not the rule(s) will not fire.
Rules in the Group:
RecordShiftedHydrographDays
RecordRunoffVolumeWithinForecastPeriod
RecordRemainingRunoffVolumeForForecastPeriod
RecordRatiosForSettingInflowsForForecastPeriodForColoradoForecastLocations
RecordForecastedInflowsForColoradoLocations
RecordRatioForSettingLocalInflowAtWAGONWHEELGAPForecastPeriod
RecordForecastedInflowsWAGONWHEELGAP
RecordRatiosForSettingLocalInflowsForForecastPeriodForColoradoLocations
RecordForecastedLocalInflowsForColoradoLocations
Estimate Lobatos Annual Forecasted Volume
Estimate Rio Grande Annual Forecasted Volume
Estimate Conejos Annual Forecasted Volume
Estimate Lobatos Apr-Jul Forecasted Volume
RecordReferenceYearsForForecastLocationsFIRSTYearClosestVolume
RecordReferenceYearsForForecastLocationsForMULTIYearRuns
RecordRemainingRunoffVolumeForLobatosForecastPeriod
RecordRemainingRunoffVolumeForLobatosAnnualForecastPeriod
RecordRatiosForSettingInflowsForForecastPeriod
RecordForecastedInflows
RecordRatiosForSettingLocalInflowsForForecastPeriod
RecordForecastedLocalInflows
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
10.1 [image: RPL Object Icon] RecordShiftedHydrographDays
This rule writes the number of days to shift an historical hydrograph for a forecasted hydrograph for each forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations (the union of volume and nonvolume forecast locations). An IF THEN ELSE statement checks whether the user has input a DateToShiftPeakOfHydrographTo of an historical hydrograph to or the NoOfDaysToShiftHistoricalPeak (positive or negative to shift an historical hydrograph) in the ShiftedHydrographs.ShiftHistoricalHydrograph. table slot and columns for any or all forecast locations and the location is not equal to Otowi, if so, then another IF THEN ELSE statement checks if the date to shift the peak to of an historical hydrograph has input and the number of days to shift does not have a value, if so, set the shifted hydrographs into the corresponding ShiftedHydrographs.NoOfDaysHistoricalHydrographShifted aggregate series slot and column based on the DateToShiftPeakOfHydrographTo value (computed in the ShiftDateBasedOnUserRequestedPeakDate function), if not, set into the corresponding ShiftedHydrographs.NoOfDaysHistoricalHydrographShifted aggregate series slot and column based on the value in the ShiftedHydrographs. ShiftHistoricalHydrograph table slot and column, if the first IF THEN ELSE statement was false, set the corresponding ShiftHistoricalHydrograph.NoOfDaysHistoricalHydrographShifted table slot and column to zero (no shift).
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the IsUserShiftingHydrographs function is True (true if the user has set the switch in the ShiftedHydrographs.TriggerForShiftingHistoricalHydrograph_0orNaNforOff_1forOn to 1).
Model slots written by rule:
1. ShiftedHydrographs.NoOfDaysHistoricalHydrographShifted for 62 forecast locations
List of key model objects with slots read by the rule or child functions:
1. ShiftedHydrographs
2. ComputedHistoricalForecastPeriodPeakFlowsAndDates
3. HistoricalYearsForAOPRuns
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsUserShiftingHydrographs
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] ShiftDateBasedOnUsersRequestedPeakDate
· [image: RPL Object Icon] VolumeForecastLocations
· [image: RPL Object Icon] ListOtherColoradoInputLocation
· [image: RPL Object Icon] ListColoradoForecastLocations
· [image: RPL Object Icon] NONVolumeForecastLocations
10.2 [image: RPL Object Icon] RecordRemainingRunoffVolumeForForecastPeriod
This rule writes the remaining volume of a forecast location hydrograph from the rulebased simulation start date to the forecast season end date for each forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations and Colorado forecast locations (subtracting the Lobatos forecast locations). The remaining volume is computed by subtracting the previously computed KnownRunoffandWithinForecastPeriodUpToForecastDate from the Inputted Forecast volume and set into the corresponding CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate table series slot and column for each forecast location.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate for 16 forecast locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. CheckModeledFlowsAgainstForecasts
3. IterativeMRM_Inputs
4. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetNRCSForecast
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] GetWholeNumberAsString
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] InputForecastLocations
· [image: RPL Object Icon] ListColoradoForecastLocations
· [image: RPL Object Icon] GetMonthAsString
10.3 [image: RPL Object Icon] RecordRatiosForSettingInflowsForForecastPeriodForColoradoForecastLocations
This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match the forecasted volume for the forecast period for each inflow forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of Colorado forecast locations in the ListDailyInflowSlotColoradoInflowLocations List function. An IF THEN ELSE statement checks if the start date of the rulebased simulation is less than the end date of the forecast period, a ratio is computed as the forecast volume remaining to be met divided by the historical hydrograph volume remaining for the forecast period table series slot and column for each forecast location, if not, then set the ratio to 1.0. The remaining volumes are computed in functions that are somewhat lengthy and take into account whether the user is setting their portion of the forecast hydrograph or are shifting an historical hydrograph. The code and functions to determine the volumes are not that complicated (using the SumFlowsToVolumeSkipNaN predefined function), but the date references and concatenation of dates make it seem very complex. The results are set into the corresponding DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows table series slot and column for each location.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows for 11 forecast locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. HistoricalYearsForAOPRuns
3. UserSetSyntheticHydrographs
4. RealTimeInflowForecasts
ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] ForecastVolumeRemainingToBeMet
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] HistoricalInflowVolumeForRemainingForecastPeriod
· [image: RPL Object Icon] ListDailyInflowSlotColoradoInflowLocations
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] NumberToDate
10.4 [image: RPL Object Icon] RecordForecastedInflowsForColoradoInflowLocations
This rule computes and records the forecasted inflow to set in each time series in the DailyInflowForecast data object for Colorado forecast locations.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create the list of all timesteps for a model run period. An internal FOR DO statement creates and loops through a list of forecast locations in the ListDailyInflowSlotColoradoInflowLocations List function. An IF THEN ELSE statement checks that there are not direct inputs into the time series slots, and if the user is setting synthetic hydrographs for any of the forecast locations and another IF THEN ELSE statement is checking whether there is any RealTime forecast location data IsNaN. If not all three checks are true, no assignment is made. If all three checks are true, flows are set for each date by multiplying the historical hydrograph (or averaged historical hydrographs, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) by a ratio; an IF THEN ELSE statement checks whether the dates are within the forecast period, if so, use the ratio determined in a previous rule contained in the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows aggregate series slot for the corresponding DailyHistoricalInflowData.location for each location, if not within the forecast period, another IF THEN ELSE statement checks whether the date is after the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPostForecastSeasonInflows table slot, if not, an IF THEN ELSE statement tests if it is before the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPreForecastSeasonInflows table slot, else use a ratio of 1.0 (does not affect the value of the historical flow).
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1.DailyInflowForecasts for 11 Colorado Inflow locations

List of key model objects with slots read by the rule or child functions:
1. UserSetSyntheticHydrographs
2. DailyInflowForecasts
3. ShiftedHydrographs
4. InputForecastData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] UserSetHydrographTests
· [image: RPL Object Icon] IsDateBeforeForecastPeriod
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsDateWithinForecastPeriod
· [image: RPL Object Icon] IsRealTimeAnInflowLocation
· [image: RPL Object Icon] IsDateAfterForecastPeriod
· [image: RPL Object Icon] DailyHistoricalInflowData
· [image: RPL Object Icon] ListDailyInflowSlotColoradoInflowLocations
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
10.5 [image: RPL Object Icon] RecordRatioForSettingLocalInflowAtWAGONWHEELGAPForForecastPeriod
This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match the forecasted volume for the forecast period for the WagonWheelGap forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of local inflow forecast locations (in this case there is only one member in the list ? WagonWheelGap). An IF ELSE THEN statement checks if the start date of rulebased simulation is less than the end date of the forecast period, if so, a ratio is computed as the forecast volume remaining to be met divided by the historical hydrograph volume remaining for the forecast period table series slot and column for each forecast location. The remaining volumes are computed in functions that are somewhat lengthy and take into account whether the user is setting their portion of the forecast hydrograph or are shifting an historical hydrograph. The code and functions to determine the volumes are not that complicated (using the SumFlowsToVolumeSkipNaN predefined function), but the date references and concatenation of dates make it seem very complex. The functions for determining the ratios do include the routing of flows from the headwaters down to WagonWheelGap. The results are set into the corresponding DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows table series slot and column for WagonWheelGap. If the start date of rulebased simulation is not less than the end date of the forecast period, then the ratio is set to 1.0.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows for LocalInflowsAtWagonWheelGap
List of key model objects with slots read by the rule or child functions:
1. DailyInflowForecasts
2. NorthClearCreekBelowContinentalReservoir
3. InputForecastData
4. DailyHistoricalLocalInflowData
5. RealTimeLocalInflowForecasts
6. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] RouteHistoricalLocalInflowVolumesForRemainingForecastPeriodToWagonWheelGap
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ForecastVolumeAtWagonWheelGapRemainingToBeMetWithLocalInflows
· [image: RPL Object Icon] NumberToDate
10.6 [image: RPL Object Icon] RecordForecastedInflowsWAGONWHEELGAP
This rule computes and records the forecasted local inflow to set for the WagonWheelGap forecast location time series in the DailyLocalInflowForecast data object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create the list of all timesteps for a model run period. An IF THEN ELSE statement checks that there are not direct inputs into the time series slot for WagonWheelGap, and if the user is setting synthetic hydrographs and another IF THEN ELSE statement is checking whether there is any RealTime forecast location data IsNaN. If not all three checks are true, no assignment is made. If all three checks are true, flows are set for each date by multiplying the historical hydrograph (or averaged historical hydrographs, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) by a ratio; an IF THEN ELSE statement checks whether the dates are within the forecast period, if so, use the ratio determined in a previous rule contained in the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataFroSettingForecastPeriodLocalInflows aggregate series slot for DailyHistoricalInflowData.WagonWheelGap, if not within the forecast period, another IF THEN ELSE statement checks whether the date is after the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPostForecastSeasonInflows table slot, if not, an IF THEN ELSE statement tests if it is before the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPreForecastSeasonInflows table slot, else use a ratio of 1.0 (does not affect the value of the historical flow).
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyLocalInflowForecasts.LocalInflowsAtWagonWheelGap
List of key model objects with slots read by the rule or child functions:
1. DailyLocalInflowForecasts
2. DailyHistoricalLocalInflowData
3. InputForecastData
4. ShiftedHydrographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] UserSetHydrographTests
· [image: RPL Object Icon] IsDateBeforeForecastPeriod
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsDateWithinForecastPeriod
· [image: RPL Object Icon] IsRealTimeALocalInflowLocation
· [image: RPL Object Icon] IsDateAfterForecastPeriod
· [image: RPL Object Icon] DailyHistoricalLocalInflowData
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
10.7 [image: RPL Object Icon] RecordRatiosForSettingLocalInflowsForForecastPeriodForColoradoLocations
This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match the forecasted volume for the forecast period for each local inflow forecast location (Colorado forecast locations only) to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of Colorado local inflow locations in the ListColoradoLocalInflowsBelowForecastLocations List function. An IF THEN ELSE statement checks if the start date of the rulebased simulation is less than the end date of the forecast period, if so, multiply a user input ratio (default values are set to 1.0) by a ratio that is computed as the forecast volume remaining to be met divided by the historical hydrograph volume remaining for the forecast period table series slot and column for each local inflow location. The remaining volumes are computed in functions that are somewhat lengthy and take into account whether the user is setting their portion of the forecast hydrograph or are shifting an historical hydrograph. The code and functions to determine the volumes are not that complicated (using the SumFlowsToVolumeSkipNaN predefined function), but the date references and concatenation of dates make it seem very complex. The results are set into the corresponding DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows table series slot and column for each location. If the start date of rulebased simulation is not less than the end date of the forecast period, then the ratio is set to 1.0.
Two other assignments with FOR DO statements loops through a different list of local inflows that contribute to the Del Norte and Mogote gages, respectively. The same logic and computations are performed as described in the previous paragraph without the ability to multiply by a user input ratio.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows for 88 Colorado Local Inflows Locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. UserSetSyntheticHydrographs
3. HistoricalYearsForAOPRuns
4. ModelRunTypeTriggers
5. ShiftedHydrographs
6. DailyHistoricalInflowData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] ForecastVolumeAtDelNorteRemainingToBeMetWithLocalInflows
· [image: RPL Object Icon] HistoricalLocalInflowVolumeForRemainingForecastPeriodCO
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ForecastVolumeRemainingToBeMetLocalInflowCO
· [image: RPL Object Icon] RouteHistoricalLocalInflowVolumesForRemainingForecastPeriodToMogote
· [image: RPL Object Icon] RouteHistoricalLocalInflowVolumesForRemainingForecastPeriodToDelNorte
· [image: RPL Object Icon] ForecastVolumeAtMogoteRemainingToBeMetWithLocalInflows
· [image: RPL Object Icon] ListColoradoLocalInflowsBelowForecastLocations
· [image: RPL Object Icon] GetSlot
· [image: RPL Object Icon] NumberToDate
10.8 [image: RPL Object Icon] RecordForecastedLocalInflowsForColoradoLocations
This rule computes and records the forecasted local inflow to set in each time series in the DailyLocalInflowForecast data object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create the list of all timesteps for a model run period. An internal FOR DO statement loops through a list of Colorado local inflow locations in the ListColoradoLocalInflowsBelowForecastLocations List function. An IF THEN ELSE statement checks that there are not direct inputs into the time series slots, and if the user is setting synthetic hydrographs for any of the forecast locations and another IF THEN ELSE statement is checking whether there is any RealTime forecast location data IsNaN. If not all three checks are true, no assignment is made. If all three checks are true, flows are set for each date by multiplying the historical hydrograph (or averaged historical hydrographs, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) by a ratio; an IF THEN ELSE statement checks whether the dates are within the forecast period, if so, use the ratio determined in a previous rule contained in the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataFroSettingForecastPeriodLocalInflows aggregate series slot for the corresponding DailyHistoricalLocalInflowData.location for each location, if not within the forecast period, another IF THEN ELSE statement checks whether the date is after the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPostForecastSeasonInflows table slot, if not, an IF THEN ELSE statement tests if it is before the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPreForecastSeasonInflows table slot, else use a ratio of 1.0 (does not affect the value of the historical flow).
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyLocalInflowForecasts for 11 Colorado Local Inflow locations
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLocalInflowData
2. UserSetSyntheticHydrographs
3. DailyLocalInflowForecasts
4. ShiftedHydrographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] UserSetHydrographTests
· [image: RPL Object Icon] IsDateBeforeForecastPeriod
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsDateWithinForecastPeriod
· [image: RPL Object Icon] IsRealTimeALocalInflowLocation
· [image: RPL Object Icon] IsDateAfterForecastPeriod
· [image: RPL Object Icon] DailyHistoricalLocalInflowData
· [image: RPL Object Icon] ListDailyLocalInflowSlotColoradoLocalInflowsObjects
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
10.9 [image: RPL Object Icon] Estimate Lobatos Annual Forecasted Volume
This rule sets the LobatosAnnual Forecast volume in the appropriate forecast month row and column in the InputForecastData object if it has not been input by the user (this is estimating the annual forecast volume at Lobatos using other Colorado forecast location information).
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement sets the NRCS forecast exceedance frequency and a second WITH statement sets the month of the forecast based on the RulebasedSimulationStartDay. Then set the InputForecastData.month [LobatosAnnual, NRCSForecast] table slot by rounding to the closest 1,000 acre-ft the estimated the Compact volume required at Lobatos by adding the RioGrande (includes correlated slope and intercept factors) and Conejos delivery obligations (subtracting the corresponding percentage of 10,000 acre-ft). The RioGrande and Conejos indexes are estimated based on the Rio Grande Compact index supply tables based on the observed and forecasted volumes at DelNorte, Mogote, RioLosPinosAtOrtiz and RioSanAntonioAtOrtiz, as computed in the RioGrandeIndexFlowVolume and ConejosIndexFlowVolume functions.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the start date of the rulebased simulation is less than the forecast end date for Lobatos, and the switch to use input Lobatos forecast data is ?No? or there is no value for the LobatosAnnual forecast entry cell.
Model slots written by rule:
1. InputForecastData for the month at the start of Rulebased Simulation at Lobatos
List of key model objects with slots read by the rule or child functions:
1. CompactCalculations
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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Referenced Functions
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10.10 [image: RPL Object Icon] Estimate Rio Grande Annual Obligation Volume
This rule sets the model slots associated with Rio Grande Annual Obligation volume in the LobatosData object.
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement sets the NRCS forecast exceedance frequency and a second WITH statement sets the month of the forecast based on the RulebasedSimulationStartDay. An assignment statement sets the Rio Grande Estimated Annual Obligation based on the difference between the Rio Grande Index Flow Volume and the fraction of Buffer Credited to Conejos. Another assignment statement sets the Rio Grande Estimated Annual Obligation from Table Before Adjustment based on the Rio Grande Index Flow Volume table interpolation. Another assignment statement sets the Rio Grande Estimated Index Supply based on the Rio Grande Index Supply Volume. Another assignment statement sets the Rio Grande Estimated January-March Delivery based on the Rio Grande Index Flow Volume For Lobatos from January to March. A final assignment statement sets the Rio Grande Estimated October - Decemeber Delivery based on the Rio Grande Index Flow Volume for Lobatos from October to Decemeber.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the start date for the beginning of RuleBases Simulation is before the end date of the Lobatos Annual forecast period
Model slots written by rule:
1. LobatosData.Rio Grande Estimated Annual Obligation
2. LobatosData.Rio Grande Estimated Annual Obligation From Table Before Adjustment
3. LobatosData.Rio Grande Estimated Index Supply
4. LobatosData.Rio Grande Estimated JanuaryMarch Delivery
5. LobatosData.Rio Grande Estimated OctoberDecember Delivery
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. InputForecastData
3. CompactCalculations
4. DailyInflowForecasts
5. DailyLocalInflowForecasts
6. DelNorte
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
10/13/2020: MSS. Changed less than to less than equal to in Execution Constraint (GetStartDate()<= NextDate...)
6/17/2020: MCB. Added description and notes fields.
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10.11 [image: RPL Object Icon] Estimate Conejos Annual Obligation Volume
This rule sets the model slots associated with Conejos Annual Obligation volume in the LobatosData object.
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement sets the NRCS forecast exceedance frequency and a second WITH statement sets the month of the forecast based on the RulebasedSimulationStartDay. An assignment statement sets the Conejos Estimated Annual Obligation based on the difference between the Conejos Index Flow Volume and the fraction of Buffer Credited to Conejos. Another assignment statement sets the Conejos Estimated Annual Obligation from Table Before Adjustment based on the Conejos Index Flow Volume table interpolation. Another assignment statement sets the Conejos Estimated Index Supply based on the Conejos Index Supply Volume. Another assignment statement sets the Conejos Estimated January-March Delivery based on the Conejos Index Flow Volume For Lobatos from January to March. A final assignment statement sets the Conejos Estimated October - Decemeber Delivery based on the Conejos Index Flow Volume for Lobatos from October to Decemeber.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND the start date for the beginning of RuleBases Simulation is before the end date of the Lobatos Annual forecast period
Model slots written by rule:
1. LobatosData.Conejos Estimated Annual Obligation
2. LobatosData.Conejos Estimated Annual Obligation From Table Before Adjustment
3. LobatosData.Conejos Estimated Index Supply
4. LobatosData.Conejos Estimated JanuaryMarch Delivery
5. LobatosData.Conejos Estimated OctoberDecember Delivery
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. InputForecastData
3. CompactCalculations
4. DailyInflowForecasts
5. DailyLocalInflowForecasts
6. DelNorte
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
10/13/2020: MSS. Changed less than to less than equal to in Execution Constraint (GetStartDate()<= NextDate...)
6/17/2020: MCB. Added description and notes fields.
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10.12 [image: RPL Object Icon] Estimate Lobatos Apr-Jul Forecasted Volume
This rule sets the Lobatos forecast period (Apr-Jul) forecast volume in the appropriate forecast month row and column in the InputForecastData object if it has not been input by the user (this is estimating the Apr-Jul forecast volume at Lobatos using other Colorado forecast location information).
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement sets the NRCS forecast exceedance frequency and a second WITH statement sets the month of the forecast. Then set the InputForecastData.month [LobatosAnnual, NRCSForecast] table slot value. An IF THEN ELSE statement checks if the start date of rulebased simulation is not less than the end date of the forecast period, then the ratio is set to 1.0, if so, set to the addition of RioGrande and Conejos index calculations for the Lobatos forecast period (default is April-July) rounded to the nearest 1,000 ac-ft, else use the sum of the observed Lobatos gage flows for the forecast period rounded the the nearest 1,000 ac-ft.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5) AND and the start date of the rulebased simulation is less than the forecast end date for Lobatos AND the switch to use input Lobatos forecast data is ?No? or there is no value for the LobatosAnnual forecast entry cell.
Model slots written by rule:
1. InputForecastData for the month of the forecast at Lobatos
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. CompactCalculations
4. Mogote
5. DelNorte
6. RioLosPinosAtOrtiz
7. RioSanAntonioAtOrtiz
8. DailyInflowForecasts
9. DailyLocalInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule sets which historical year to use as a template hydrograph for Lobatos, for each of three different forecast periods (PreForecast, Forecast, and PostForecast) for the first run period year.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through three different Forecast periods (PreForecast, Forecast, and PostForecast).
Inside that FOR DO statement is another FOR DO statement which loops through the number of years of historical data to average for the AOP run, based on the user-input InputForecastData.NumberOfClosestYearsToAverageForAOPrun table slot value for the Forecast period. These years are used to create another variable called assignmentRow, using a WITH statement, which will be the row to which the year is assigned in the HistoricalYearsForAOPRuns.forecastperiod aggregated series slot.
Inside that FOR DO statement is another FOR DO statement that loops through a list of forecast locations (Lobatos and LobatosAnnual).
Within the inner FOR DO statement, there is a series of IF THEN ELSE statements:
The first IF THEN statement checks if a year has been input into the InputForecastData.UserInputYearsToUseForForecastperiodInModelRunPeriod table and column (there is a separate table for each Forecast period), if so, set the year input into the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column;
if not it drops down to the next IF THEN ELSE statement and tests if the periodInModelRun is NOT the Forecast period and if a switch has not been set in the InputForecastData.SwitchToUseHydrologicCategoryYearForForecastperiodInModelRunPeriod table slot and column (Dry, Avg, Wet) for a location, if so, it uses the hydrologic category that has been turned on to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column;
if not, it drops down to the next IF THEN ELSE statement and tests if the periodInModelRun is the Forecast period and if a switch has been set in the InputForecastData.SwitchToStipulateRunoffTiming table slot and column (Early,Avg,Late, OtherEarly1, OtherEarly2, OtherAvg1, OtherAvg2,OtherLate1, OtherLate2, NoStipulation) for a location, if so, it uses the runoff timing selected for the location to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column;
if not, it drops down to a WITH statement that creates a list of the closest historical years in runoff volume to the NRCS forecast.
The closest year(s) (the number of years used is determined by the InputForecastData.NumberOfClosestYearsToAverageForAOPrun at the top of this rule) are assigned to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, assignmentRow, and forecastLocation column.
The rule executes if the mode is either an AOP run or Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2 or 5)
Model slots written by rule:
1. HistoricalYearsForAOPRuns for the three forecast periods (PreForecast, Forecast, PostForecast) at the Lobatos and LobatosAnnual locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ComputedHistoricalForecastPeriodVolumes
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Added logic so this functionality can be used with a multi-year AOP run combined with a data averaged from multiple historical years. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
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This rule writes which historical year to use as a template hydrograph for Lobatos, for each of three different forecast periods (PreForecast, Forecast, andPostForecast) for up to 10 years after the first run period year.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through three different Forecast periods (PreForecast, Forecast, and PostForecast).
Inside that FOR DO statement is another FOR DO statement that loops through a list of forecast locations (Lobatos and LobatosAnnual)
Inside that FOR DO statement is another FOR DO statement that loops through each year between 1 and the user-input InputForecastData.NumberOfClosestYearsToAverageForAOPrun table slot value for the Forecast period, incrementing by 1. The index variable is called yearToAverageNumber.
Inside that FOR DO statement is another FOR DO statement that loops through each of the years in the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun scalar slot. The index variable is called yearInAOPModelRun.
Inside that FOR DO statement is a WITH statement that creates a variable called "row", which is equal to the yearToAverageNumber multiplied by the number of years in the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun, minus the NumberOfYearsForForecastModelRun, plus the yearToAverageNumber.
Within the innermost FOR DO statement, there is a series of IF THEN ELSE statements: the first tests if a year has been input into the InputForecastData.UserInputYearsToUseForForecastperiodInModelRunPeriod table, yearInAOPModelRun row, and forecastLocation column (there is a separate table for each Forecast period), if so, use the year input to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, column and row; if not, it drops down to next IF THEN ELSE statement and tests if it is less than the last year of available data, if so, it uses the next consecutive year, else it starts back at the first available year of data to set to the corresponding HistoricalYearsForAOPRuns.forecastperiod aggregate series slot, forecastLocation column and row.
The rule executes if the mode is either an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) and and if the ModelRunYears function result is greater than 1 (the function looks at the HistoricalYearsForAOPRuns.NumberOfYearsForForecastModelRun scalar slot).
Model slots written by rule:
1. HistoricalYearsForAOPRuns for the three forecast periods (PreForecast, Forecast, PostForecast) at the Lobatos and LobatosAnnual locations for each of the model years
List of key model objects with slots read by the rule or child functions:
1. HistoricalYearsForAOPRuns
2. ComputedHistoricalForecastPeriodVolumes
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Added logic so this functionality can be used with a multi-year AOP run combined with a data averaged from multiple historical years. Updated description
6/17/2020: MCB. Added description and notes fields.
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This rule writes the remaining volume of the Lobatos hydrograph from the rulebased simulation start date to the forecast season end date for the Lobatos location to an aggregate series slot for reference in a later firing rule.
The remaining volume is computed by subtracting the previously computed KnownRunoffandWithinForecastPeriodUpToForecastDate from the Inputted Forecast (or computed) volume and set into the corresponding CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate table series slot and column for Lobatos.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate for Lobatos
List of key model objects with slots read by the rule or child functions:
1. CheckModeledFlowsAgainstForecasts
2. InputForecastData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule writes the remaining volume for the Lobatos hydrograph (entire year) from the rulebased simulation start date to the forecast season end date to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
The remaining volume is computed by subtracting the previously computed KnownRunoffandWithinForecastPeriodUpToForecastDate and RemainingRunoffForForecastPeriodAfterForecastDate (previously computed for Lobatos forecast period) from the Inputted Forecast (or computed) volume and set into the corresponding CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate table series slot and column for Lobatos.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate for Lobatos Annual
List of key model objects with slots read by the rule or child functions:
1. CheckModeledFlowsAgainstForecasts
2. InputForecastData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match the forecasted volume for the forecast period for each inflow forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of forecast locations in the DailyInflowForecasts data object minus the table series slot being set (DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows) and minus the list of Colorado locations (set in previous rules). The ratio is computed as the forecast volume remaining to be met divided by the historical hydrograph volume remaining for the forecast period table series slot and column for each forecast location. The remaining volumes are computed in functions that are somewhat lengthy and take into account whether the user is setting their portion of the forecast hydrograph or are shifting an historical hydrograph. The code and functions to determine the volumes are not that complicated (using the SumFlowsToVolumeSkipNaN predefined function), but the date references and concatenation of dates make it seem very complex. The results are set into the corresponding DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows table series slot and column for each location.
Three other assignments are made for the ElVadoLocalInflow, AzoteaWillow and LobatosAnnual locations, based on the same remaining volume computation, but separate functions are used that are specific for these locations. Historical URGWOM data for El Vado local inflows are adjusted to match the El Vado inflow forecast based on an input portion split between the Rio Grande inflow to Heron or the Azotea Willow Inflow 2 slot. A ratio for adjusting the historical Lobatos data is determined separately for periods outside the Lobatos forecast period. This separate ratio is then used for other periods such that the forecasted flows match the annual Lobatos forecast.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows for 17 locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. DailyHistoricalInflowData
3. HistoricalYearsForAOPRuns
4. UserSetSyntheticHydrographs
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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This rule computes and records the forecasted inflow to set in each time series in the DailyInflowForecast data object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create the list of all timesteps for a model run period. An internal FOR DO statement creates and loops through a list of forecast locations in the DailyInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodInflows table series slot and the Lobatos time series slot and minus the list of Colorado locations (set in previous rules). An IF THEN ELSE statement checks that there are not direct inputs into the time series slots, and if the user is setting synthetic hydrographs for any of the forecast locations and another IF THEN ELSE statement is checking whether there is any RealTime forecast location data IsNaN. If not all three checks are true, no assignment is made. If all three checks are true, flows are set for each date by multiplying the historical hydrograph (or averaged historical hydrographs, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) by a ratio; an IF THEN ELSE statement checks whether the dates are within the forecast period, if so, use the ratio determined in a previous rule contained in the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodInflows aggregate series slot for the corresponding DailyHistoricalInflowData.location for each location, if not within the forecast period, another IF THEN ELSE statement checks whether the date is after the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPostForecastSeasonInflows table slot, if not, an IF THEN ELSE statement tests if it is before the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPreForecastSeasonInflows table slot, else use a ratio of 1.0 (does not affect the value of the historical flow).
Within the first FOR DO statement (list of dates for entire run period), there are three other assignments made for Lobatos, ElVadoLocalInflow and AzoteaWillow. The logic is similar for each of these special assignments as for the previous forecast locations as described in the previous paragraph.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyInflowForecasts for 17 locations
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalInflowData
2. DailyInflowForecasts
3. UserSetSyntheticHydrographs
4. ShiftedHydrographs
5. InputForecastData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] UserSetHydrographTests
· [image: RPL Object Icon] IsUserShiftingTests
· [image: RPL Object Icon] IsDateBeforeForecastPeriod
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsDateWithinForecastPeriod
· [image: RPL Object Icon] IsRealTimeAnInflowLocation
· [image: RPL Object Icon] IsDateAfterForecastPeriod
· [image: RPL Object Icon] GetWholeNumberAsString
· [image: RPL Object Icon] ModelRunYears
· [image: RPL Object Icon] ForecastDate
· [image: RPL Object Icon] RoundDurationToTimestep
· [image: RPL Object Icon] DailyHistoricalLocalInflowData
· [image: RPL Object Icon] DailyHistoricalInflowData
· [image: RPL Object Icon] ListDailyInflowSlotColoradoInflowLocations
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetNumbers
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] OffsetDate
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
10.19 [image: RPL Object Icon] RecordRatiosForSettingLocalInflowsForForecastPeriod
This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match the forecasted volume for the forecast period for each local inflow forecast location to an aggregate series slot for reference in a later firing rule.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement loops through a list of local inflow forecast locations in a list of local inflows that contribute to the Otowi gage. The ratio is computed as the forecast volume remaining to be met divided by the historical hydrograph volume remaining for the forecast period table series slot and column for each forecast location. The remaining volumes are computed in functions that are somewhat lengthy and take into account whether the user is setting their portion of the forecast hydrograph or are shifting an historical hydrograph. The code and functions to determine the volumes are not that complicated (using the SumFlowsToVolumeSkipNaN predefined function), but the date references and concatenation of dates make it seem very complex. The functions for determining the ratios do include the routing of flows from Lobatos down to Otowi. The discussion in paragraph 2.2.1.2 URGWOM Forecast Rules of the main report describes what the functions are computing for routing the flows. The results are set into the corresponding DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows table series slot and column for each location.
Another assignment with a FOR DO statement loops through a different list of local inflows that do not contribute to the Otowi gage. The same logic and computations are performed as described in the previous paragraph without the need to rout any hydrographs.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows for 26 local inflow locations
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalInflowData
2. DailyHistoricalLocalInflowData
3. InputForecastData
4. CerroToTaos
5. TaosToEmbudo
6. EmbudoToConfluence
7. BlwAbiquiuToChamita
8. BlwElVadoToAbvAbiquiu
9. ConfluenceToOtowi
10. LobatosToCerro
11. CheckModeledFlowsAgainstForecasts
ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] ForecastVolumeAtOtowiRemainingToBeMetWithLocalInflows
· [image: RPL Object Icon] HistoricalLocalInflowVolumeForRemainingForecastPeriodLocalInflowNOTContributingToOtowi
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ForecastVolumeRemainingToBeMetWithLocalInflowNOTContributingToOtowi
· [image: RPL Object Icon] ComputePercentForLocalInflowsDistributionToMatchOtowiForecast
· [image: RPL Object Icon] RouteHistoricalLocalInflowVolumesForRemainingForecastPeriodToOtowi
· [image: RPL Object Icon] ListLocalInflowsContributingToOtowi
· [image: RPL Object Icon] ListLocalInflowsNOTContributingToOtowi
· [image: RPL Object Icon] NumberToDate
10.20 [image: RPL Object Icon] RecordForecastedLocalInflows
This rule computes and records the forecasted local inflow to set in each time series in the DailyLocalInflowForecast data object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create the list of all timesteps for a model run period. An internal FOR DO statement creates and loops through a list of forecast locations in the DailyLocalInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodLocalInflows table series slot, the ElVadoLocalInflow, the AzoteaWillow, the LocalInflowsAtWagonWheelGap time series slots, and a list of Colorado local inflow locations (they were set in previous rules). An IF THEN ELSE statement checks that there are not direct inputs into the time series slots, and if the user is setting synthetic hydrographs for any of the forecast locations and another IF THEN ELSE statement is checking whether there is any RealTime forecast location data IsNaN. If not all three checks are true, no assignment is made. If all three checks are true, flows are set for each date by multiplying the historical hydrograph (or averaged historical hydrographs, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1 by a ratio; an IF THEN ELSE statement checks whether the dates are within the forecast period, if so, use the ratio determined in a previous rule contained in the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataFroSettingForecastPeriodLocalInflows aggregate series slot for the corresponding DailyHistoricalLocalInflowData.location for each location, if not within the forecast period, another IF THEN ELSE statement checks whether the date is after the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPostForecastSeasonInflows table slot, if not, an IF THEN ELSE statement tests if it is before the forecast period, if so, use the ratio in the InputForecastData.RatioToAdjustPreForecastSeasonInflows table slot, else use a ratio of 1.0 (does not affect the value of the historical flow).
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2).
Model slots written by rule:
1. DailyLocalInflowForecasts for 25 locations
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalInflowData
2. DailyLocalInflowForecasts
3. UserSetSyntheticHydrographs
4. ShiftedHydrographs
5. InputForecastData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] UserSetHydrographTests
· [image: RPL Object Icon] IsDateBeforeForecastPeriod
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsDateWithinForecastPeriod
· [image: RPL Object Icon] IsRealTimeALocalInflowLocation
· [image: RPL Object Icon] IsDateAfterForecastPeriod
· [image: RPL Object Icon] DailyHistoricalLocalInflowData
· [image: RPL Object Icon] ListDailyLocalInflowSlotColoradoLocalInflowsObjects
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
11 [image: RPL Object Icon] ResetForecastedInflowsForInterpolationBetweenForecastPeriods - AOP
This set of rules reset the forecasted flows set in the previous set of rules (RecordForecastInflows ? AOP Policy Group) to blend the hydrographs, if the user has set the switch to blend hydrographs on (set the InputForecastData.SwitchToBlendForecasHydrographs table slot to 1). Paragraph 2.2.1.2 URGWOM Forecast Rules of the main report describes the concept of blending hydrographs, when big jumps in flow occur between forecast periods and making a smoother transition.
Rules in the Group:
ResetRecordedInflowsForBlendingIntoPreForecastPeriod
ResetRecordedInflowsForBlendingIntoForecastPeriod
ResetRecordedLocalInflowsForBlendingIntoForecastPeriod
ResetRecordedInflowsForBlendingIntoPostForecastPeriod
ResetRecordedLocalInflowsForBlendingIntoPostForecastPeriod
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
11.1 [image: RPL Object Icon] ResetRecordedInflowsForBlendingIntoPreForecastPeriod
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted flows (including local inflows). If the ratio of the Start Day forecasted flow (determined in a lower
priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.5), then interpolate flows from the previous day to the Start of the forecast
to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodInflows table series slot. A WITH statement sets the date to equal the rulebased simulation start date and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the start date flow minus the previous days flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so, set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days afer the rulebased simulation start date for the rulebased simulation start date and next day into the corresponding DailyInflowForecast.location time series slot.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) AND the Rulebased Simulation Start Date is less than March 1, and the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).
Model slots written by rule:
1.DailyInflowForecasts at 25 locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
11.2 [image: RPL Object Icon] ResetRecordedInflowsForBlendingIntoForecastPeriod
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted flows (including local inflows). If the ratio of the Start Day forecasted flow (determined in a lower
priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.5), then interpolate flows from the previous day to the Start of the forecast
to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodInflows table series slot. A WITH statement sets the date to equal the maximum of the rulebased simulation start date or start date of the forecast period and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the start date forecasted flow minus the previous days observed flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days after the rulebased simulation start date for the rulebased simulation start date and next day. Other IF THEN ELSE statements within the ratio computation check whether there is an observed value in the actual gage object, if so it uses that value in the computation to set ino the corresponding DailyInflowForecasts.location time series slot, if not, use the forecast value that was set previously for the ratio computation and set the result into the corresponding DailyInflowForecasts.location time series slot, for each location.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) AND the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).

Model slots written by rule:
1.DailyInflowForecasts at 25 locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] DateMax
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] GetInflowSlot
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
11.3 [image: RPL Object Icon] ResetRecordedLocalInflowsForBlendingIntoForecastPeriod
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted flows (including local inflows). If the ratio of the Start Day forecasted flow (determined in a lower
priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.5), then interpolate flows from the previous day to the Start of the forecast
to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyLocalInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodLocalInflows table series slot. A WITH statement sets the date to equal the maximum of the rulebased simulation start date or start date of the forecast period and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the start date forecasted flow minus the previous days forecasted flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days after the rulebased simulation start date for the rulebased simulation start date and next day into the corresponding DailyLocalInflowForecasts.location time series slot, for each location.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) AND the Rulebased Simulation Start Date is less than March 1, and the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).
Model slots written by rule:
1.DailyLocalInflowForecasts at 25 locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyLocalInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
9/13/2022: MSS. Updated rule. Removed the test GetSartDate()<@"March 1" from the Execution Constraint
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] DateMax
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
11.4 [image: RPL Object Icon] ResetRecordedInflowsForBlendingIntoPostForecastPeriod
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted flows (including local inflows). If the ratio of the Start Day forecasted flow (determined in a lower
priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.5), then interpolate flows from the previous day to the Start of the forecast
to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodInflows table series slot. A WITH statement sets the date to equal the maximum of the rulebased simulation start date or end date of the forecast period and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the end date forecasted flow minus the previous days forecasted flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days afer the rulebased simulation start date for the rulebased simulation start date and next day into the corresponding DailyInflowForecasts.location time series slot, for each location.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) AND the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).
Model slots written by rule:
1.DailyInflowForecasts at 25 locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] DateMax
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] MapURGWOMInputLocationToForecastLocation
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
11.5 [image: RPL Object Icon] ResetRecordedLocalInflowsForBlendingIntoPostForecastPeriod
This rule blends hydrographs to eliminate big jumps in the hydrograph between actual and forecasted flows (including local inflows). If the ratio of the Start Day forecasted flow (determined in a lower
priority rule) to the previous days flow is greater than the value in the InputForecastData.BlendingRatio slot (initially set at 0.4), then interpolate flows from the previous day to the Start of the forecast
to 2 days after the Start Day of the forecast (fill-in interpolated values for 2 days).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates and loops through a list of forecast locations in the DailyLocalInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodLocalInflows table series slot. A WITH statement sets the date to equal the maximum of the rulebased simulation start date or end date of the forecast period and an IF statement then checks if the rulebased simulation start date forecasted flow is not equal to zero and the absolute value of the ratio of the end date forecasted flow minus the previous days forecasted flow divided by the rulebased simulation start date forecasted flow (with a value of at least 0.1 cfs to avoid dividing by zero) is greater than the threshold ratio input by the user in the InputForecastData.BlendingRatio table slot, if so set the rulebased simulation start date and next day flow values by an interpolated amount between the rulebased simulation start date minus 1 day and 2 days after the rulebased simulation start date for the rulebased simulation start date and next day into the corresponding DailyLocalInflowForecasts.location time series slot, for each location.
The rule executes if the mode is an AOP run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 2) AND the Rulebased Simulation Start Date is less than July 31, and the blending switch is on (InputForecastData.SwitchToBlendForecastHydrographs into preforecast period column is set to 1).
Model slots written by rule:
1.DailyLocalInflowForecasts at 25 locations
List of key model objects with slots read by the rule or child functions:
1. InputForecastData
2. ModelRunTypeTriggers
3. DailyLocalInflowForecasts
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
9/13/2022: MSS. Updated rule. Removed the test GetSartDate()<@"July 31" from the Execution Constraint
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ThresholdRatioForBlending
· [image: RPL Object Icon] ListColoradoLocalInflowsObjects
· [image: RPL Object Icon] Abs
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] NumberToDate
· [image: RPL Object Icon] NextDate
12 [image: RPL Object Icon] Reset Real-Time Flow Data - RealTime
The rules in this policy group are used to set input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS. The rules have the same logic except the date that the slots are set. These rules are specifically for a Real-Time model setup and each of these rules check in the Execution Contraint whether the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5 for a RealTime run.
Rules in the Group:
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep1
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep2
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep3
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep4
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep5
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep6
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep7
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep8
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep9
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep10
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep11
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep12
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep13
Reset Forecast Flows If Modeling Real-Time but No Input Forecast Timestep14
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
12.1 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep1
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in the previous timestep inflow gage Gage Inflow or localinflow reach Local Inflow slots, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot by using the previous timestep slot series value and multiply by the ratio in the table slot, if not, then just set the slot by using the previous timestep slot series value.
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] GetPreviousTimestepSlotValueForForecastLocations
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.2 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep2
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at the timestep at the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at one timestep past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at one timestep past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at one timestep past the start date of rulebased simulation by using the slot series value at the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.3 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep3
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at one timestep past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at two timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at two timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at two timesteps past the start date of rulebased simulation by using the slot series value at one timestep past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at one timestep past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.4 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep4
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at two timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at three timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at three timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at three timesteps past the start date or rule based simulation by using the slot series value at two timestep past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at two timestep past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.5 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep5
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at three timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at four timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at four timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at four timesteps past the start date of rulebased simulation by using the slot series value at three timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at three timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.6 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep6
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at four timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at five timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at five timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at five timesteps past the start date of rulebased simulation by using the slot series value at four timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at four timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.7 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep7
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at five timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at six timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at six timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at six timesteps past the start date of rulebased simulation by using the slot series value at five timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at five timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.8 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep8
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at six timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at seven timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at seven timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at seven timesteps past the start date of rulebased simulation by using the slot series value at six timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at six timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.9 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep9
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at seven timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at eight timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at eight timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at eight timesteps past the start date of rulebased simulation by using the slot series value at seven timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at seven timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
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Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.10 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep10
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at eight timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at nine timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at nine timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at nine timesteps past the start date of rulebased simulation by using the slot series value at eight timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at eight timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
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Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
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· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.11 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep11
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at nine timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 10 timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 10 timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at 10 timesteps past the start date of rulebased simulation by using the slot series value at nine timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at nine timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
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Referenced Functions
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· [image: RPL Object Icon] IsRealTimeModelRun
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· [image: RPL Object Icon] HasFlag
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12.12 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep12
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at 10 timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 11 timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 11 timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at 11 timesteps past the start date of rulebased simulation by using the slot series value at 10 timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at 10 timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.13 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep13
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at 11 timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 12 timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 12 timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at 12 timesteps past the start date of rulebased simulation by using the slot series value at 11 timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at 11 timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
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Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
12.14 [image: RPL Object Icon] Reset Forecast Flows If Modeling Real-Time but No Input Forecasts Timestep14
This rule sets the input values for Real-Time flow data into the model object slots for periods where forecasted data has not been provided by the National Weather Service or HMS.
An internal FOR DO statement creates and loops through a list of inflows in the DailyInflowForecasts data object with the exception of the DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastsPeriodInflows aggregate series slot, and DailyInflowForecasts.Otowi, DailyInflowForecasts.DelNorte, DailyInflowForecasts.Mogote, DailyInflowForecasts.Lobatos, and DailyInflowForecasts.WagonWheelGap series slots, and local inflow reaches in the DailyLocalInflowForecasts data object with the exception of the DailyLocalInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodLocalInflows aggregate series slot. An IF statement checks that there is a value in inflow gage Gage Inflow or localinflow reach Local Inflow slots at 12 timesteps past the start date of rulebased simulation, and not an input value already in the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 13 timesteps past the start date of the rule based simulation, and there is not an ?R? flag set for the inflow gage Gage Inflow or localinflow reach Local Inflow slots at 13 timesteps past the start date of the rulebased simulation run, if all three conditions are true, continue with the assignment. An IF THEN ELSE then checks that the RealTimeData.RatioFlows Table slot is NOT IsNaN, if so, set the slot at 13 timesteps past the start date of rulebased simulation by using the slot series value at 12 timesteps past the start date of rulebased simulation and multiply by the ratio in the table slot, if not, then just set the slot by using the slot series value at 12 timesteps past the start date of rulebased simulation
The rule executes if the mode is a Real Time run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to 5)
Model slots written by rule:
1. DailyInflowForecasts as 20 locations
2. DailyLocalInflowForecasts at 37 locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. RealTimeData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
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Referenced Functions
· [image: RPL Object Icon] GetInflowSlotAll
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] NextNoOfTimesteps
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] HasFlag
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· [image: RPL Object Icon] GetObject
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13 [image: RPL Object Icon] SetWeatherDependentInputs - NotApplicableToAccountingModel
The rules in this policy group are used to set input values for weather dependent data such as inflows, local inflows, pan evaporation, minimum and maximum temperatures, and ice coverage into the model object slots for applications other than Accounting (these parameters are input values for the Accounting portion of the run).
Rules in the Group:
Set Colorado Local Inflows
Set Local Inflows
Set Inflow Azotea Willow
Set Inflows SanJuan Reaches
Set Reservoir Weather Data
Set Ice Coverage
Set Nambe Fill-In Inflows
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
13.1 [image: RPL Object Icon] Set Colorado Local Inflows
This rule sets the local inflows for Colorado reaches that are in the DailyHistoricalLocalInflowData data object for Planning runs or were recorded in the DailyLocalInflowForecasts data object for AOP or Real-Time runs into the model object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of local inflow reaches in the ListColoradoLocalInflowReaches Function. An IF statement checks that there is not an input value already in the localinflow reach Local Inflow slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the slot from the DailyHistoricalLocalInflowData data object values into the corresponding reach.Local Inflow time series slot for each localinflow reach, if not, then set the slot from the DailyLocalInflowForecasts data object into the corresponding reach.Local Inflow time series slot for each localinflow reach.
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1).
For every timestep, for the local inflow Reaches, set the Local Inflow slot to the corresponding slot on the DailyInflowForecasts Data Object
(or the DailyMiddleRGLocalInflowForecasts data object for OtowiToCochitiLocalInflow).
The IF is necessary to not overwrite values that were set by a DMI. These would have come from the external forecast to be developed by the NWS.
Model slots written by rule:
1. LocalInflowsAtWagonWheelGap.Local Infllow
2. LocalInflowsAtDelNorte.Local Infllow
3. LocalInflowsAtMonteVista.Local Infllow
4. LocalInflowsAtAlamosa.Local Infllow
5. LocalInflowsToRioGrandeAtLaSauces.Local Infllow
6. LocalInflowsAtMogote.Local Infllow
7. LocalInflowsToSanAntonioRiverAtManassa.Local Infllow
8. LocalInflowsToConejosAtLaSauces.Local Infllow
9. LocalInflowsAtLobatos.Local Infllow
10. PlatoroInflow.Inflow
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLocalInflowData
2. DailyLocalInflowForecasts
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] HistoricalDate
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ListColoradoLocalInflowsObjects
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunEndDate
13.2 [image: RPL Object Icon] Set Local Inflows
This rule sets the local inflows that are in the DailyHistoricalLocalInflowData data object for Planning runs or were recorded in the DailyLocalInflowForecasts data object for AOP or Real-Time runs into the model object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of local inflow reaches in the ListNewMexicoLocalInflowObjects Function. An IF statement checks that there is not an input value already in the localinflow reach Local Inflow slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the slot from the DailyHistoricalLocalInflowData data object values into the corresponding reach.Local Inflow time series slot for each localinflow reach, if not, then set the slot from the DailyLocalInflowForecasts data object into the corresponding reach.Local Inflow time series slot for each localinflow reach.
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1).
For every timestep, for the local inflow Reaches, set the Local Inflow slot to the corresponding slot on the DailyInflowForecasts Data Object
(or the DailyMiddleRGLocalInflowForecasts data object for OtowiToCochitiLocalInflow).
The IF is necessary to not overwrite values that were set by a DMI. These would have come from the external forecast to be developed by the NWS.
Model slots written by rule:
1. Local Inflows for 27 Local Inflow reaches in New Mexico and Texas
List of key model objects with slots read by the rule or child functions:
1. DailyLocalInflowForecasts
2. DailyHistoricalLocalInflowData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
9/13/2022: MSS. Updated rule for RealTime application. Added logic test, after the Planning run check, if it is RealTime model run, if so, check that the Local Inflow slot has a value (NOT IsNaN) and has a flag of R, if so, set the value to the Local Inflow slot, if not, check that the RealTimeLocalInflow slot has a value, if so, set the value to the RealTimeLocalInflowForecasts value, if not, then set to the value in the SyntheticData.Local Inflow slot.
Statements
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Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] HistoricalDate
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] ListNewMexicoTexasLocalInflowsObjects
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunEndDate
13.3 [image: RPL Object Icon] Set Inflow Azotea Willow
This rule sets the AzoteaWillow flow that is in the DailyHistoricalLocalInflowData data object for Planning runs or were recorded in the DailyLocalInflowForecasts data object for AOP or Real-Time runs into the model object slot.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. An IF statement checks that there is not an input value already in the AzoteaWillow.Inflow2 slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the slot from the DailyHistoricalLocalInflowData data object values, if not, then set the slot from the DailyLocalInflowForecasts data object values into the AzoteaWillow.Inflow2 time series slot.
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1).
Sets Inflow2 for confluence AzoteaWillow to DailyInflowForecasts.AzoteaWillow for all timesteps.
Model slots written by rule:
1. AzoteaWillow.Inflow
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLocalInflowData
2. DailyLocalInflowForecasts
3. AzoteaWillow
4. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] HistoricalDate
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunEndDate
13.4 [image: RPL Object Icon] Set Inflows San Juan Reaches
This rule sets the inflows for each San Juan diversion reach inflows that are in the DailyHistoricalLocalInflowData data object for Planning runs or were recorded in the DailyLocalInflowForecasts data object for AOP or Real-Time runs into the model object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement creates and loops through a list of San Juan diversion reaches in the SanJuan Subbasin. An internal FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. An IF statement checks that there is not an input value already in the San Juan diversion reach Inflow slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the slot from the DailyHistoricalInflowData data object into the corresponding reach.Inflow time series slot for each San Juan diversion reach, if not, then set the slot from the DailyInflowForecasts data object into the corresponding reach.Inflow time series slot for each San Juan diversion reach.
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1).
Sets Inflow for reaches LittleNavajoRiver, NavajoRiver, and RioBlanco to DailyInflowForecasts for all timesteps.
Model slots written by rule:
1. LittleNavajoRiver.Inflow
2. NavajoRiver.Inflow
3. RioBlanco.Inflow
List of key model objects with slots read by the rule or child functions:
1. DailyInflowForecasts
2. DailyHistoricalInflowData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] HistoricalDate
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunEndDate
13.5 [image: RPL Object Icon] Set Reservoir Weather Data
This rule sets the reservoir weather data (Pan Evaporation, Precipitation Rate, Max Air Temperature and Min Air Temperature) from the DailyHistoricalParameterData data object into each reservoir.parameter slot.
An outside FOR DO statement creates and loops through a list of reservoirs in the Reservoir Subbasin. An internal FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. An IF statement checks that there is not an input value already in the reservoir.Pan Evaporation slot and there is an input for the Pan Ice Switch slot and it is 0, and the reservoir is not Platoro, or there is not an input for the reservoir.Pan Evap value and the ModelRunTypeTriggers.ModelTriggerToUseModelHistoricalYearToPlanningYear Table Trigger is On, and the date is greater than or equal to the start date of the rulebased simulation, if all these checks are true, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the reservoir.Pan Evaporation slot from the DailyHistoricalEvapData.reservoir series slot based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot into the corresponding reservoir.Pan Evaporation series slot, if not, an IF ELSE THEN statement checks if it is a Real-Time model run and if the date is greater than the start date of the rulebased simulation or is an AOP model run and there is a value (NOT IsNaN) in the RealTimeEvap.reservoir series slot, an internal IF THEN ELSE statement then checks if there is a value in the RealTimeEvap.reservoir series slot, if so, set the value to the value in the RealTimeEvap.reservoir series slot, if not, a WITH statement determines the realTimeEndDate of any RealTime data that may have been input and then an IF THEN ELSE statement checks if there is a reservoir.Pan Evaporation value at the date prior to the start date of the rulebased simulation and there is a value in the RealTimeEvap.reservoir series slot at the end date in the RealTimeEvap.reservoir series slot, if so, another IF THEN ELSE statement checks if the end date in the RealTimeEvap.reservoir series slot is greater than or equal to the date prior to the start date of the rulebased simulation, if so, then set the reservoir.Pan Evaporation to the correlated value in the RealTimeEvap.reservoir series slot and multiply by the ratio in the RealTimeData.RatioEvap Table slot value (default is 1.0), else set the value to the value for the date prior to the start date of the rulebased simulation and multiply by the ratio in the RealTimeData.RatioEvap Table slot value (default is 1.0). If the IF THEN ELSE statement check that there is a reservoir.Pan Evaporation value at the date prior to the start date of the rulebased simulation and there is a value in the RealTimeEvap.reservoir series slot at the end date in the RealTimeEvap data object are both false, an internal IF THEN ELSE statement checks if there is a reservoir.Pan Evaporation value at the date prior to the start date of the rulebased simulation and there is not a value in the RealTimeEvap.reservoir series slot at the end date in the RealTimeEvap.reservoir series slot, if both checks are true, then set the value to the reservoir.Pan Evaporation for the date prior to the start date of the rulebased simulation and multiply by the ratio in the RealTimeData.RatioEvap Table slot value (default is 1.0), else another internal IF THEN ELSE statement checks if there is a value in the RealTimeEvap.reservoir series slot value at the end date and there is not a value for the reservoir.Pan Evaporation slot, if both checks are true then set the value to the RealTimeEvap.reservoir series slot value at the end date, if not, an IF ELSE THEN statement checks if it is a Historical model run and if so, set the reservoir.Pan Evaporation slot from the DailyHistoricalEvapData.reservoir series slot based on the historical pan evap from that day, if not the value is set to the DailyHistoricalEvapData.reservoir series slot data object based on the forecast year date (or averaged forecast year dates, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1).
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1).
The same logic is used for 3 other assignments within the FOR DO statements; for Precipitation Rate, Max Air Temperature and Min Air Temperature.
Model slots written by rule:
1. Pan Evaporation slot for the 9 reservoirs
2. Precipitation Rate slot for the 9 reservoirs
3. Max Air Temperature slot for the 9 reservoirs
4. Min Air Temperature slot for the 9 reservoirs
List of key model objects with slots read by the rule or child functions:
1. RealTimeData.RatioEvap
2. DailyHistoricalEvapData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description.
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
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Referenced Functions
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13.6 [image: RPL Object Icon] Set Ice Coverage
This rule sets the ice coverage data from the DailyHistoricalIceCoverageData data object for each reservoir.Ice Coverage slot.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of reservoirs in the Reservoir Subbasin. An IF statement checks that there is not an input value already in the reservoir.Pan Evaporation slot and it is not one of these reservoirs, Elephant Butte, Caballo, Nambe or Platoro, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the reservoir.Surface Ice Coverage slot from the DailyHistoricalIceCoverageData.reservoir series slot based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot into the corresponding reservoir.Surface Ice Coverage slot, if not, an IF ELSE THEN statement checks if it is a Real-Time model run and if the date is greater than the start date of the rulebased simulation or is an AOP model run and there is a value (NOT IsNaN) in the RealTimeIceCoverage.reservoir series slot, an internal IF THEN ELSE statement then checks if there is a value in the RealTimeIceCoverage.reservoir series slot, if so, set the value to the value in the RealTimeIceCoverage.reservoir series slot, if not, a WITH statement determines the realTimeEndDate of any RealTime data that may have been input and then an IF THEN ELSE statement checks if there is a reservoir.Surface Ice Coverage value at the date prior to the start date of the rulebased simulation and there is a value in the RealTimeIceCoverage.reservoir series slot at the end date in the RealTimeIceCoverage.reservoir series slot, if so, another IF THEN ELSE statement checks if the end date in the RealTimeIceCoverage.reservoir series slot is greater than or equal to the date prior to the start date of the rulebased simulation, if so, then set the reservoir.Pan Evaporation to the correlated value in the RealTimeIceCoverage.reservoir series slot and multiply by the ratio in the RealTimeData.RatioIcecoverage Table slot value (default is 1.0), else set the value to the value for the date prior to the start date of the rulebased simulation and multiply by the ratio in the RealTimeData.RatioIcecoverage Table slot value (default is 1.0). If the IF THEN ELSE statement check that there is a reservoir.Surface Ice Coverage value at the date prior to the start date of the rulebased simulation and there is a value in the RealTimeIceCoverage.reservoir series slot at the end date in the RealTimeIceCoverage data object are both false, an internal IF THEN ELSE statement checks if there is a reservoir.Surface Ice Coverage value at the date prior to the start date of the rulebased simulation and there is not a value in the RealTimeIceCoverage.reservoir series slot at the end date in the RealTimeIceCoverage.reservoir series slot, if both checks are true, then set the value to the reservoir.Surface Ice Coverage for the date prior to the start date of the rulebased simulation and multiply by the ratio in the RealTimeData.RatioIcecoverage Table slot value (default is 1.0), else another internal IF THEN ELSE statement checks if there is a value in the RealTimeIceCoverage.reservoir series slot value at the end date and there is not a value for the reservoir.Surface Ice Coverage slot, is both checks are true then set the value to the RealTimeIceCoverage.reservoir series slot value at the end date, of not, else the value is set to the DailyHistoricalIceCoverageData.reservoir series slot data object based on the forecast year date (or averaged forecast year dates, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1).
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1).
For every timestep, for the reservoirs Heron, El Vado, Abiquiu, Cochiti, and Jemez,
The reservoir's Surface Ice Coverage slot is set to the corresponding slot on the DailyIceCoverageForecasts Data Object.
Model slots written by rule:
1. Ice Coverage slot for each of the 9 reservoirs
List of key model objects with slots read by the rule or child functions:
1, DailyHistoricalIceCoverageData
2. RealTimeIceCoverage
3. RealTimeData.RatioIcecoverage
4. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description.
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] SumSlotByCol
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] ReservoirForecastLocations
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
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13.7 [image: RPL Object Icon] Set Nambe Fill-In Inflows
This rule sets flows that are in the SynthteticData data object for the AbvNambe streamgage object.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement is used to create a list of all timesteps from the rulebased simulation start date to the finish date for a model run period. It then sets synthetic flows that are in the SynthteticData.GageData table slot (AbvNambe column) puts into the AbvNambe.Gage Inflow time series slot.
The rule executes if the mode is NOT an Accounting Run OR a Historical Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1 or 4).
Model slots written by rule:
1. AbvNambe.Gage Inflow
List of key model objects with slots read by the rule or child functions:
1. Nambe
2. SyntheticData
3. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] GetStartDate
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunEndDate
14 [image: RPL Object Icon] SetWeatherDependentInputs - AllApplications
The rules in this policy group are used to set input values for weather dependent data such as inflows, local inflows, pan evaporation, minimum and maximum temperatures, and ice coverage into the model object slots for all applications.
Rules in the Group:
Set Gage Inflows ? Additional Needed For Accounting Model
Set Reach Open Water and GW Wetted Sands Evap Rates
Set Consumptive Use Riparian
Set Crop Irrigated Areas and Crop ET rates
Set Gage Inflows
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
14.1 [image: RPL Object Icon] Set Gage Inflows
This rule sets the inflows that are in the DailyHistoricalLocalInflowData data object for Planning runs, or in the SyntheticData data object or were recorded in the DailyInflowForecasts data object for Accounting or AOP runs into the model object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of forecast locations in the DailyInflowForecasts data object minus the RatiosAppliedToHistoricalDataFor SettingForecast PeriodInflows table series slot, the DailyHistoricalInflowData.RioBlanco, DailyHistoricalInflowData.NavajoRiver, DailyHistoricalInflowData.LittleNavajoRiver, DailyHistoricalInflowData.WagonWheelGap, DailyHistoricalInflowData.DelNorte, DailyHistoricalInflowData.Mogote, DailyHistoricalInflowData.PlatoroInflow, and DailyHistoricalInflowData.Lobatos time series slots. An IF THEN statement checks that there is not an input value already in the gage slot and is not a RealTime model run, or, it is a Real-Time model run and there is not an input value in the gage slot and there is an ?R? flag for the DailyInflowForecasts.gage slot or there is not an ?R? flag for the gage slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning run, if so, set the slot from the DailyHistoricalInflowData.gage slot values based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot, if not, another IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run or it is a RealTime model run, and there are no values set in the DailyInflowForecasts.gage slot and there is no value in the Gage.Gage Inflow slot, if all are true, an IF THEN ELSE statement checks if there is not a value in the SyntheticData.GageData table slot for the gage column, if true, set the value as a global missing flow flag (default is 99,999 cfs), else, if not, set the value as those contained in the SyntheticData. GageData table slot and for the gage column, if all the other tests are false, it drops down to the last ELSE statement and sets the slot from the DailyInflowForecasts.gage slot values for the given timestep.
The rule always executes
Model slots written by rule:
1.Inflow slot for 16 Inflow and Local Inflow locations
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalInflowData
2. DailyInflowForecasts
3. SyntheticData
4. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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14.2 [image: RPL Object Icon] Set Crop Irrigated Areas and Crop ET Rates
This rule sets the crop irrigated areas from the SyntheticData data object or DailyProjectedData data object into the model object slots and sets crop ET rates from the DailyProjectedData data object or the SyntheticData data object into the model object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement creates and loops through a list of aggregate diversion objects in the MiddleRioGrandeCropAreas Subbasin. A WITH statement gets the proper crop area name. An internal FOR DO statement is used to create a list of all timesteps from the initial date to the finish date for a model run period. An IF statement checks that there is not an input value already in the Irrigated Area slot, if so, continue with the assignment. An IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run or there is not a value in the DailyProjectedIrrigatedAreas.reformattedCropAreaName, if so, set the Irrigated Area from the SyntheticData.CropIrrigatedAreas table slot and column into the corresponding Water User.Irrigated Area time series slot for each Water User in the Aggregate Diversion object, if not, set the Irrigated Area from the DailyProjectedIrrigatedAreas.reformattedCropAreaName time series based on the user set PlanningData.HistoricalRepeatYear scalar slot into the corresponding Water User.Irrigated Area time series slot for each Water User in the Aggregate Diversion object.
Another assignment for the Evapotranspiration Rate has an internal FOR DO statement to create a list of all timesteps from the start date to the finish date for a model run period. An IF THEN ELSE statement that checks there is not an input value already in the cropArea.Evapotranspiration Rate slot, if so, continue with the assignment. An IF THEN ELSE statement checks if it is a Planning run, if so, a check is made to see if the trigger (ModelRunTypeTriggers.ModelTriggerToUseModelHistoricalYearToPlanningYearTable_1forOn_0forOff) is On and there is not any input values for the cropArea.Irrigated Area slots, if so, set the Evapotranspiration Rate by multiplying the DailyProjectedCropET Rates.reformattedCropAreaName at the corresponding mapped Historical date by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot (currently set at a value of 0.8). If the HistoricalYearToPlanningYear trigger is Off, set the Evapotranspiration Rate by multiplying the DailyMappedCropETRates.reformattedCropAreaName time series by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot.
If it is not a Planning run, an IF THEN ELSE statement checks if it is a Real-Time model run and the date is greater than or equal to the the rulebased simulation start date or it is an AOP model run and there is a value in the RealTimeCropRates.reformattedCropAreaName time series slot, if so, an internal IF THEN ELSE statement checks that there is a value in the RealTimeCropRates.reformattedCropAreaName time series slot, if so, then set the Evapotranspiration Rate by multiplying the RealTimeCropRates.reformattedCropAreaName time series slot by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot, if not, a WITH statement determines a realTimeEndDate from end date of input data in the RealTimeCropETRates data object for each corresponding crop area name and then an IF THEN ELSE statement checks that there is a value for the cropArea.Evapotranspiration Rate time series slot at the day before the rulebased simulation start date and there is a value in the RealTimeCropETRates.reformattedCropAreaName at the end date of input RealTime data, and then another internal IF THEN ELSE statement checks that the realTimeEndDate is greater than or equal to the the day before the rulebased simulation start date, if so, then set the Evapotranspiration Rate by multiplying the RealTimeCropRates.reformattedCropAreaName time series slot by the corresponding value in the RealTimeData.RatioCropET table slot WaterUser row and then by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot, if not, set the Evapotranspiration Rate to the same value as the day before the rulebased simulation start date in the cropArea.Evapotranspiration Rate time series slot for each day until the end of the RealTime model run.
If the check that there is a value for the cropArea.Evapotranspiration Rate time series slot at the day before the rulebased simulation start date and there is a value in the RealTimeCropETRates.reformattedCropAreaName at the end date of input RealTime data is False, an internal IF THEN ELSE statement checks that there is a value for the cropArea.Evapotranspiration Rate time series slot at the day before the rulebased simulation start date and there is not a value in the RealTimeCropETRates.reformattedCropAreaName at the end date of input RealTime data, if so, set the Evapotranspiration Rate by multiplying the cropArea.Evapotranspiration Rate time series slot by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot, if not, another internal IF THEN ELSE statement checks that there is a value in the RealTimeCropETRates.reformattedCropAreaName at the end date of input RealTime data and there is not a value cropArea.Evapotranspiration Rate time series slot at the day before the rulebased simulation start date, if so, then set the Evapotranspiration Rate by multiplying the RealTimeCropRates.reformattedCropAreaName time series slot by the corresponding value in the RealTimeData.RatioCropET table slot WaterUser row and then by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot, if not, then set the Evapotranspiration Rate by multiplying the DailyProjectedCropET Rates.reformattedCropAreaName at the corresponding mapped Forecast date (or averaged forecast year dates, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) by the CropETRateData.PotentialToActualETRateRatioAdjustment scalar slot.
If the check that it is a Real-Time model run and the date is greater than or equal to the the rulebased simulation start date or it is an AOP model run and there is a value in the RealTimeCropRates.reformattedCropAreaName time series slot is False, then an internal IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run or there are no values set in the DailyProjectedCropETRates data object for the Aggregate Diversion, if so, set the value from the SyntheticData. CropETRates table slot and column into the corresponding Water User.Evapotranspiration Rate time series slot for each Water User in the Aggregate Diversion object, if not, an internal IF THEN ELSE statement checks if it a Historical model run, if so, set the Evapotranspiration Rate by multiplying the DailyHistoricalCropET Rates.reformattedCropAreaName by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot, if not, then set the Evapotranspiration Rate by multiplying the DailyProjectedCropET Rates.reformattedCropAreaName at the corresponding mapped Forecast date (or averaged forecast year dates) by the CropETRateData.PotentailToActualETRateRatioAdjustment scalar slot.
1) For every timestep, for every "AngosturaEastSideAgDepletions:Area#" element of the "AngosturaEastSideAgDepletions" Aggregate Diversion Site, set the "Evapotranspiration Rate by Crop" slot's specific crop column to the corresponding "DailyAngostraDemandForecasts" "CURate" slot's crop column.
2) Do the same for "AngosturaWestSideAgDepletions".
3) Do 1 and 2 for the "Irrigated Area by Crop" slot's specific crop columns.
4) Repeat 1-3 for all depletion areas.
The IF is necessary to not overwrite values that were set by a DMI. These would have come from the external forecast from the ET-Toolbox
The rule always executes
Model slots written by rule:
1. Irrigated Area slot for 33 Middle Rio Grande Crop Areas
2. Evapotranspiration Rate for 33 Middle Rio Grande Crop Areas
List of key model objects with slots read by the rule or child functions:
1. MRGHistoricalAgArea
2. SyntheticData.CropIrrigatedAreas
3. PlanningData.HistoricalRepeatYear
4. DailyHistoricalCropETRates
5. DailyProjectedCropETRates
6. DailyMappedCropETRates
7. RealTimeCropETRates
8. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description.
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
1/29/2019 Jesse Roach: updated to access annual historical data.
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14.3 [image: RPL Object Icon] Set Consumptive Use Riparian
This rule sets the riparian irrigated areas from the DailyProjectedRiparianAreaData data object into the model groundwater object slots, and sets riparian ET rates from the DailyHistoricalRiparianETRatesData data object into the model groundwater object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of groundwater objects in the GroundwaterStorage Subbasin. An IF statement checks that there is not an input value already in the riparian area slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the Riparian Area slot from the DailyProjectedRiparianAreaData data object values based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot into the corresponding groundwater.Riparian Area time series slot for each groundwater object, if not, an IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run and the user has not set the switch to use forecast data, if so, set the Riparian Area slot from the DailyProjectedRiparianAreaData data object based on the user set PlanningData.HistoricalRepeatYear scalar slot into the corresponding groundwater.Riparian Area time series slot for groundwater object, if not, then set the riparian area slot from the DailyHistoricalRiparianAreaData data object at the Forecast date (or blended forecast dates, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) into the corresponding groundwater.Riparian Area time series slot for each groundwater object.
In another assignment statement within the two FOR DO statements, an IF statement checks that there is not an input value already in the ET Rate slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the ET Rate slot from the DailyHistoricalRiparianETRates data object values based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot into the corresponding groundwater.ET rate time series slot for each groundwater object, if not, an IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run and the user has not set the switch to use forecast data, if so, set the ET Rate slot from the DailyHistoricalRiparianETRates data object based on the user set PlanningData.HistoricalRepeatYear scalar slot into the corresponding groundwater.ET rate time series slot for each groundwater object, if not, then set the ET Rate slot from the DailyHistoricalRiparianETRates data object at the Forecast date (or averaged forecast dates, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) into the corresponding groundwater.ET rate time series slot for each groundwater object.
The rule always executes
Model slots written by rule:
1. Riparian Area slot for 57 MRG Groundwater Objects
2. ET Rate slot for 57 MRG Groundwater Objects
List of key model objects with slots read by the rule or child functions:
1. MRGHistoricalRiparianArea
2. RealTimeRiparianETRates
3. DailyHistoricalRiparianETRates
4. PlanningData.HistoricalRepeatYear
5. SyntheticData.RiparianAreas
6. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description.
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
9/17/2018 Jesse Roach: incorporated the new Subbasin "MRG GW Objects" during addition of SW-GW interactions for EB.
1/29/2019 Jesse Roach: updated to access annual historical data.
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14.4 [image: RPL Object Icon] Set Reach Open Water and GW Wetted Sands Evap Rates
This rule sets the pan evaporation from the DailyHistoricalMiddleRGOpenWaterEvapData or SyntheticData data objects into the model reach object slots, and sets pan evaporation from the DailyHistoricalRiparianETRatesData data object into the model groundwater object slots. For every timestep, for every evaporation Reach object, the Pan Evaporation slot is set to the corresponding slot on the DailyEvapForecasts Data Object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of reach objects in the RiverEvapObjects Subbasin. A WITH statement gets the reach name, and then an IF statement checks that there is not an input value already in the Pan Evaporation slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the Pan Evaporation slot from the DailyHistoricalMiddleRGOpenWaterEvapData data object values based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot into the corresponding reach.Pan Evaporation time series slot for each reach object, if not, an IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run, if so, set the Pan Evaporation slot from the SyntheticData.PanEvaporation table slot and column into the corresponding reach.Pan Evaporation time series slot for each reach object, if not, then set the pan evaporation slot from the DailyHistoricalMiddleRGOpenWaterEvapData data object values based on the forecast year (or averaged forecast years, if the scalar slot InputForecastData.NumberOfClosestYearsToAverageForAOPruns is larger than 1) into the corresponding reach.Pan Evaporation time series slot for each reach object.
In another assignment statement within the outside FOR DO statement, an internal FOR DO statement creates and loops through a list of groundwater objects in the RiverGroundwaterObjects Subbasin. A WITH statement gets the groundwater name, and then an IF statement checks that there is not an input value already in the Pan Evaporation slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning Run, if so, set the Pan Evaporation slot from the DailyHistoricalMiddleRGOpenWaterEvapData data object values based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot into the corresponding groundwater.Pan Evaporation time series slot for each groundwater object, if not, an IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run, if so, set the Pan Evaporation slot from the SyntheticData.PanEvaporation table slot and column into the corresponding groundwater.Pan Evaporation time series slot for each groundwater object, if not, then set the pan evaporation slot from the DailyHistoricalMiddleRGOpenWaterEvapData data object values based on the forecast year (or averaged forecast years) into the corresponding groundwater.Pan Evaporation time series slot for each groundwater object.
This rule always executes
Model slots written by rule:
1. Pan Evaporation slot for 19 River Evap Objects and 19 River Groundwater Objects
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalMiddleRGOpenWaterEvapData
2. RealTimeMiddleRGOpenWaterEvap
3. RealTimeData.RatioMiddleRGOpenWaterEvap
4. SyntheticData.PanEvaporationData
5. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
5/1/2023: Nick Mander. Updated description.
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
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14.5 [image: RPL Object Icon] Set Gage Inflows - Additional Needed for Accounting Model
This rule sets the inflows that are in the SyntheticData data object into the model object slots for the gages listed.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a model run period. An internal FOR DO statement creates and loops through a list of forecast locations in the ListAdditionalGagesForAccountingModelRuns function. An IF statement checks that there is not an input value already in the gage.Gage Inflow slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is there is missing data in the corresponding SyntheticData. GageData table slot and column, if so, set the value as a global missing flow flag (99,999 cfs) into the corresponding gage.Gage Inflow time series slot for each gage, else, set the value as those contained in the SyntheticData.GageData table slot and column into the corresponding gage.Gage Inflow times series slot for each gage.
The rule always executes
Model slots written by rule:
1. Gage Inflow slot for 10 gage locations
List of key model objects with slots read by the rule or child functions:
1. SyntheticData.GageData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
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Referenced Functions
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15 [image: RPL Object Icon] SetMRGCDandRioChamaDiversions
The rules in this policy group are used to set input values for diversion requested and depletion requested into the model diversion object slots for all applications.
Rules in the Group:
SetRioChamaDiversionAndDepletionRequested
SetMRGCDDiversionAndDepletionRequested
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
15.1 [image: RPL Object Icon] SetRioChamaDiversionAndDepletionRequested
This rule sets the Diversion Requested and Depletion Requested from the SyntheticData data objects into the model diversion object slots. The Depletion Requested for each canal is set based on the fractional return flows set up in a table for each individual diversion.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of diversion objects in the RioChamaAcequias Subbasin. An IF statement checks that there is not an input value already in the Diversion Requested slot, if so, set the Diversion Requested slot from the corresponding SyntheticData.RioChamaDiversions table slot and column into the corresponding into the corresponding Water User.Diversion Requested time series slot for each Water User in the Aggregate Diversion object.
In another assignment statement within the outside FOR DO statement, an IF statement checks that there is not an input value already in the Depletion Requested slot, if so, set the Depletion Requested slot from the SyntheticData.RioChamaDiversions table slot and column into the corresponding Water User.Depletion Requested time series slot for each Water User in the Aggregate Diversion object. Values for the Depletion Requested series slots are set to the same referenced diversion rates but multiplied by the values for the corresponding canal in the RioChamaFractionalReturnFlows periodic slot in the SyntheticData data object.
The rule always executes
Model slots written by rule:
1. The Diversion Requested slot for 21 Rio Chama Acequias
2. The Depletion Requested slot for 21 Rio Chama Acequias
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] GetElementName
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
15.2 [image: RPL Object Icon] SetMiddleRioGrandeDiversionRequested
This rule sets the Diversion Requested and Depletion Requested from the MRGCDData data object into the model diversion object slots. The rule allows for the diversions to also be scaled for a portion of each calendar year (This scale factor has been set to zero to reflect no adjustment for essentially a nil date range, January 1 to January 1, for all the most recent applications).
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a for a model run period. An internal FOR DO statement creates and loops through a list of diversion objects in the MiddleRioGrandeDiversions Subbasin. An IF statement checks that there is not an input value already in the Diversion Requested slot, if so, set the Diversion Requested slot from the corresponding MRGCD.SyntheticDiversions table slot and column (with the Function GetMRGCDDiversionRequested this function also checks if the user has set a ratio to scale the diversions up or down) column into the corresponding Water User.Diversion Requested time series slot for each Water User in the Aggregate Diversion object.
In another assignment statement within the outside FOR DO statement, an IF statement checks that there is not an input value already in the Depletion Requested slot, if so, set the Depletion Requested slot from the corresponding MRGCD.SyntheticDiversions table slot and column (with the Function GetMRGCDDiversionRequested this function also checks if the user has set a ratio to scale the diversions up or down) into the corresponding Water User.Diversion Requested time series slot for each Water User in the Aggregate Diversion object.
Two other assignments are made within the inside FOR DO statement specifically for the SanAcaciaDiversions:CanalDiv.Diversion and Depletion slots, using the same logic as in the previous two paragraphs.
The rule always executes
Model slots written by rule:
1. The Diversion Requested slot for 10 MRG Diversions
2. The Depletion Requested slot for 10 MRG Diversions
3. SanAcaciaDiversions:CanalDiv.Diversion Requested
4. SanAcaciaDiversions:CanalDiv.Depletion Requested
5. Bosque del Apache.Diversion Requested
6. Bosque del Apache.Depletion Requested
List of key model objects with slots read by the rule or child functions:
1. MRGCD
2. ModelRunTypeTriggers
3. SyntheticData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/25/2020: MCB Changed date range to RunEndDate to match functionality in previous rule. See Task 2 Tech Memo FY2020 for additional details.
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] GetMRGCDDiversionRequested
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
15.3 [image: RPL Object Icon] MRGCDIrrigationDates
This rule sets the Diversion Requested for the MRGCD Irrigator objects to 0 if the date is before a user-input irrigation start date, or if the date is between the user-input pause and resume irrigation dates.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement loops through fours subbasins: "BlwCochitiDepletions", "BlwSanFelipeDepletions", "BlwIsletaDepletions" and "SanAcaciaDepletions"
An internal FOR DO statement loops through all of the irrigator objects in the subbasin.
A WITH statement creates a variable called DayBeforeStartDate, which is the date before the "startdate" for the selected subbasin, in the MRGCD.IrrigationDates" tableslot.
A WITH statement creates a variable called PauseDate, which is the "pausedate" for the selected subbasin, in the MRGCD.IrrigationDates" tableslot.
A WITH statement creates a variable called DayBeforeResumeDate, which is the date before the "resumedate" for the selected subbasin, in the MRGCD.IrrigationDates" tableslot.
An internal FOR DO statement loops through all of the dates in the period from the run start date to the DayBeforeStartDate, and from the PauseDate to the DayBeforeResumeDate.
IF the value on the irrigator object's Diversion Requested slot hasn't been input on that date, then this rule assigns a value of 0 cfs for that irrigator object's Diversion Requested on that date.
The rule always executes
Model slots written by rule:
1. The Diversion Requested slot for 40 MRG irrigator objects.
List of key model objects with slots read by the rule or child functions:
1. MRGCD
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: Nick Mander. Created rule, and added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] CompletePartialDate
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] NumberToDate
16 [image: RPL Object Icon] SetMethodParameters
The rules in this policy group are used to set input values for method parameter data such as Fractional Return Flows, Wasteway Percent of Flows, Locked In, Tailwater Elevation, Ag Depletion, etc into the model object slots for all applications.
Rules in the Group:
Set Nambe Augmented Release Switch
Set Daily Tailwater
Set Zero Flow at Top of Drains
Set Maximum Canal Seepage
Set Ag Depletion Method Parameters
Set Locked In Fill-In Value For Accounting Model Period
Set Wasteway Percent of Flow to Return and Fill-InValues for Accounting Model
Set Middle Valley Fractional Return Flows
Set Colorado Fractional Return Flows
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
16.1 [image: RPL Object Icon] Set Colorado Fractional Return Flows
This rule sets the Fractional Return Flows from the from the SyntheticData data object into the model diversion object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of diversion objects in the MiddleRioGrandeDiversions Subbasin. An IF statement checks that there is not an input value already in the Fractional Return Flow slot, if so, set the Fractional Return Flow slot from the SyntheticData.FractionalReturnFlowZero scalar slot into the corresponding Water User. Fractional Return Flow time series slot for each Water User in the Aggregate Diversion object.
The rule always executes
Model slots written by rule:
1. Fractional Return Flow slot for 12 Colroado30percentFractionalReturnFlowsObjects
2. Fractional Return Flow slot for 121 Colorado10PercentFractionalReturnFlowsObjects
3. Fractional Return Flow slot fro 44 ColoradoZeroPercentFractionalReturnFlowsObjects
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] ListColorado30PercentFractionalReturnFlowsObjects
· [image: RPL Object Icon] ListColoradoZeroPercentFractionalReturnFlowsObjects
· [image: RPL Object Icon] ListColorado10PercentFractionalReturnFlowsObjects
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.2 [image: RPL Object Icon] Set Middle Valley Fractional Return Flows
This rule sets the Fractional Return Flows from the from the SyntheticData data object into the model diversion object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of diversion objects in the MiddleRioGrandeDiversions Subbasin. An IF statement checks that there is not an input value already in the Fractional Return Flow slot, if so, set the Fractional Return Flow slot from the SyntheticData.FractionalReturnFlowZero scalar slot into the corresponding Water User. Fractional Return Flow time series slot for each Water User in the Aggregate Diversion object.
There are two other assignment statements within the outside FOR DO statement, specifically for the SanAcaciaDiversions and AlbuquerqueWaterUser diversion objects to set their Fractional Return Flows (from the SyntheticData.FractionalReturnFlowZero scalar slot and SyntheticData.GlobalFractionalReturnFlow50Percent scalar slot, respectively).
The rule always executes
Model slots written by rule:
1. Fraction Return Flow slot for 10 MiddleRioGrandeDiversions
2. SanAcaciaDiversions:CanalDiv.Fractional Return Flow
3. AlbuquerqueWaterUser.Fractional Return Flow
List of key model objects with slots read by the rule or child functions:
ModelRunTypeTriggers
SyntheticData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.3 [image: RPL Object Icon] Set Wasteway Percent of Flow to Return and Fill-In Values for Accounting Model
This rule sets the Percent of Available to Divert Fraction from the SyntheticData data object into the model diversion (wasteway) object slots. This rule also sets Diversion Requested flows based on the time of year for other specific diversion objects.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement creates and loops through a list of diversion objects in the MiddleRioGrandeWasteways Subbasin. An internal FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An IF statement checks that there is not an input value already in the Percent of Available to Divert slot, if so, set the Percent of Available to Divert slot from the corresponding SyntheticData.Wasteway table slot and column into the corresponding Diversion. Percent of Available to Divert time series slot for each diversion object.
Within a separate For Do statement, an IF statement tests whether it is an Accounting run, or AOP, or Planning run, if so, a list is created of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a model run period. Within this FOR DO statement, assignment statements specifically for the CorralesSyphon, AtriscoSyphon, CentralWasteway, IsletaToBernardoArea3WasteWayDiversion and BypassToBelen diversion objects set each of their respective Diversion Requested flows. An IF statement checks that there is not an input value already in the Diversion Requested slot, if so, set the Diversion Requested slot to a value as listed in each IF THEN ELSE statement for each diversion.
The Diversion Request slot on the CorralesSyphon object is set to the monthly values in the CorralesSiphonCall.CorralesDiversions periodic slot. The flow diverted through the Atrisco siphon is set to the maximum of the AngosturaEastSideAgDepletionsCanal total outflow times 0.5, or zero cfs. During the irrigation season (March 1 ? October 31), the flow through the Central wasteway is set to the flow at that location in the MRGCD system. If Irrigation Season, then if previous days Central gage flow is less than 600 cfs, set the diversion request to the maximum of the previous days flow at AngosturaEastSideAgDepletionsCanal total outflow minus the previous days CentralWasteCalc flow minus 150 cfs or zero cfs. If the previous days Central gage flow is greater than or equal to 600 cfs, set the diversion request to the maximum of the previous days flow at AngosturaEastSideAgDepletionsCanal total outflow minus the previous days CentralWasteCalc flow minus 140 cfs or zero cfs. If not irrigation season, set the diversion request to AngosturaEastSideAgDepletionsCanal total outflow minus the current days CentralWasteCalc. An IF THEN ELSE statement is used to set the Diversion Request for the IsletaToBernardoArea3WasteWayDiversion object, if irrigation season, set the diversion request to the maximum of the previous days IsletaToBernardoArea3WasteWay total inflow minus the previous days PeraltaWastewaysCalc.TargetDeliveryToSanJuanMainCanal scalar slot or the minimum of the PeraltaWastewaysCalc.MinimumWastewayFlow scalar slot or the previous days IsletaToBernardoArea3WasteWay total inflow. If not irrigation season set the diversion request to the previous days IsletaToBernardoArea3WasteWay total inflow. An IF THEN ELSE statement is used to set the Diversion Request slot on the BypassToBelen object to 80 cfs in the irrigation season and 0 cfs in the non-irrigation season.
The rule always executes
Model slots written by rule:
1. Percent Available to Divert slot for the 9 MiddleRioGrandeWasteways
2. CorralesSyphon.Diversion Request
3. AtriscoSyphon.Diversion Request
4. CentralWasteway.Diversion Request
5. IsletaToBernardoArea3WasteWayDiversion.Diversion Request
6. BypassToBelen.Diversion Request
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. SyntheticData
3. IsletaToBernardoArea3WasteWay
4. PeraltaWastewaysCalc
5. AngosturaEastSideAgDepletionsCana
6. AtriscoSyphon
7. Central
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] Min
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.4 [image: RPL Object Icon] Set Locked In Fill-in Value For Accounting Model Period
This rule sets the Locked In slot from the SyntheticData data object into the model reservoir object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run), an inner IF THEN ELSE statement checks if it is an AOP or RealTime application run, if so, then set the end date to the rulebased simulation start date plus the lookahead timesteps, else to the rulebased simulation start date minus 1 day for a model run period. An internal FOR DO statement creates and loops through a list of reservoir objects in the ListCorpsProjects Function. An IF statement checks that there is not an input value already in the Locked In slot, if so, set the Locked In slot from the SyntheticData.GlobalUnitlessSetZero table scalar slot into the corresponding reservoir.Locked In time series slot for each reservoir object.
The rule always executes
Model slots written by rule:
1. Abiquiu.Locked In
2. Jemez.Locked In
3. Cochiti. Locked In
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] GetStartDateOfRulebasedSimulation+LookAheadTimesteps
· [image: RPL Object Icon] ListCorpsProjects
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.5 [image: RPL Object Icon] Set Ag Depletion Method Parameters
This rule sets the Minimum Efficiency and Fraction GW Return Flow from the SyntheticData data object into the model water user object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of water user objects in the MiddleRioGrandeCropAreas Subbasin. An IF statement checks that there is not an input value already in the Minimum Efficiency slot, if so, set the Minimum Efficiency slot from the SyntheticData.GlobalMinimumEfficiency scalar slot into the corresponding Water User. Minimum Efficiency time series slot for each Water User in the Aggregate Diversion object.
There is another assignment statement within both FOR DO statements, to set their Fraction GW Return Flow using the same logic as in the previous paragraph (from the SyntheticData.GlobalGroundwaterReturnRate scalar slot and SyntheticData.GlobalFractionGWReturnFlow scalar slot, respectively) into their corresponding Water User. Fraction GW Return Flow time series slot for each Water User in the Aggregate Diversion object.
The rule always executes
Model slots written by rule:
1. Minimum Efficiency slot for 33 MiddleRioGrandeCropAreas
2. Fraction GW Return Flow for 33 MiddleRioGrandeCropAreas
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. SyntheticData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.6 [image: RPL Object Icon] Set Maximum Canal Seepage
This rule sets the Maximum Seepage from the SyntheticData data object into the model aggregate distribution canal object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of canals in Aggregate Distribution Canal Objects in the CanalSeepageObjects Subbasin. An IF statement checks that there is not an input value already in the Maximum Seepage slot, if so, set the Maximum Seepage from the SyntheticData.CanalMaximumSeepage table slot and column into the corresponding canal.Maximum Seepage time series slot for each Aggregate Distribution Canal object.
The rule always executes
Model slots written by rule:
1. Maximum Seepage slot for the 33 CanalSeepageObjects
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. SyntheticData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] Split
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.7 [image: RPL Object Icon] Set Zero Flow at Top of Drains
This rule sets the Inflow to zero from the SyntheticData data object into model for the listed reach object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement creates and loops through a list of reach objects in the ListSlotsTopOfDrains Function. An internal FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An IF statement checks that there is not an input value already in the Inflow slot, if so, set the Inflow slot from the SyntheticData.GlobalFlowSetZero scalar slot into the corresponding reach.Inflow time series slot for each reach object.
The rule always executes
Model slots written by rule:
1. Inflow slot for18 drain reach objects
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] ListSlotsTopOfDrains
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.8 [image: RPL Object Icon] Set Daily Tailwater
The El Vado, Abiquiu, and Elephant Butte level power reservoir objects in URGWOM are set up to compute the power generation with the turbines at each of these three reservoirs. A required input as part of this setup is the tailwater elevation at the reservoir. This rule sets the Tailwater Elevation, from the SyntheticData data object into the model reservoir object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of three level power reservoir objects in the PowerReservoir Subbasin. An IF statement checks that there is not an input value already in the Tailwater Elevation slot, if so, set the Tailwater Elevation slot from the SyntheticData.Tailwater table slot and column into the corresponding reservoir.Tailwater Elevation time series slot for each reservoir object.
The rule always executes
Model slots written by rule:
1. Abiquiu.Tailwater Elevation
2. ElephantButte.Tailwater Elevation
3. ElVado.Tailwater Elevation
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
16.9 [image: RPL Object Icon] Set Nambe Augmented Release Switch
Even though the Nambe object is not linked to the rest of the system in URGWOM, the object is included such that the single master model file will meet the needs for Accounting Model runs. Inputs must be set such that the Nambe object will solve for rulebased simulations, so this rule is used to set the Augmented Release Switch series slot to zero for the entire run just so the full rulebased simulation can complete.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An IF statement checks that there is not an input value already in the Augmented Release Switch slot, if so, set the Augmented Release Switch slot from the SyntheticData.GlobalUnitlessSetZero scalar slot (0) into the Nambe.Augmented Release Switch time series slot.
The rule always executes
Model slots written by rule:
1. Nambe.Augmented Release Switch
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
17 [image: RPL Object Icon] SetProjectedInputs
The rules in this policy group are used to set input values for projected data such as Wastewater Returns (Daily Return time series in data objects) and Groundwater Deep Heads (Deep Aquifer Elevation time series in groundwater objects) into the model object slots for all applications.
Rules in the Group:
Set GW Deep Head
Set GW Shallow Head And Storage
Set Wastewater
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
17.1 [image: RPL Object Icon] Set Wastewater
This rule sets the Daily Return from the SyntheticData data object into the model data object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates and loops through a list of data objects in the ListWastewaterObjects Function. An IF statement checks that there is not an input value already in the Daily Return slot, if so, set the Daily Return slot from the SyntheticData.Wastewater table slot and column into the corresponding WastewaterData.Daily Return time series slot for each data object.
The rule always executes
Model slots written by rule:
1. AbuquerqueWastewater.Daily Return
2. BelenWastewater.Daily Return
3. BernalilloWastewater.Daily Return
4. LosLunaWastewater.Daily Return
5. RioRanchoWastewater
6. SocorroWastewater
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
17.2 [image: RPL Object Icon] Set GW Head And Storage
This rule sets the Shallow Aquifer Elevation and Storage, from an InitialShallowGWHeadAndStorageData data object into the model groundwater object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement creates and loops through a list of groundwater objects in the GroundWaterStorage Subbasin. An internal FOR DO statement is used to create a list of the initial timestep. An IF statement checks that there is not an input value already in the Storage slot, if so, set the Storage slot from the InitialShallowGWHeadAndStorageData data object Scalar slot into the corresponding groundwater.Storage time series slot for each groundwater object, Another assignment is made with similar logic as for the Storage for the Elevation for each groundwater object.
The rule always executes
Model slots written by rule:
1. Storage slot for 57 MRG GW Objects
2. Elevation slot for 57 MRG GW Objects
3. UpstreamElephantButte.Storage
4. UpstreamElephantButte.Elevation
List of key model objects with slots read by the rule or child functions:
1. InitialShallowGWHeadAndStorageData
2. UpstreamElephantButte
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
9/18/2018 Jesse Roach: Updated to call new Subbasin "MRG GW Objects" and initialize the UpstreamElephantButte object.
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Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] ObjectsWithNoDeepAquiferHeadData
· [image: RPL Object Icon] UseForecastDataForAccountModelRun
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] UseSyntheticDataForAccountModelRun
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] OffsetDatesForProjectedDeepHeadsForRunPeriod
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
18 [image: RPL Object Icon] Set Diversion Operations
The rules in this policy group are used for setting the several diversion locations; Albuquerque, Buckman, LFCC pumps and San Juan diversions. The rules are setting Diversion Request(ed) slots for each of these locations for the Accounting application run period.
Rules in the Group:
Set Buckman Fractional Return
Set Albuquerque and Buckman Diversions
Set San Juan Diversions
Set LFCC Pumping
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
18.1 [image: RPL Object Icon] Set LFCC Pumping
This rule sets the pumping rates (Diversion Request) from the LFCC at the Neil Cupp, North Boundary of the Bosque del Apache National Wildlife Refuge (NorthBoundary), and South Boundary (SouthBoundary) sites, with data from the SyntheticData data object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a for a model run period. An IF statement checks that there is not an input value already in the Diversion Request slot for the Neil Cupp diversion (pump site), if so, set the value for the Diversion Request series slot from the SyntheticData.GlobalFlowSetZero scalar slot into the NeilCupp.Diversion Request time series slot.
The same logic is used for the NorthBoundary and SouthBoundary diversion objects.
The rule always executes
Model slots written by rule:
1. NeilCupp.Diversion Request
2. NorthBoundary.Diversion Request
3. SouthBoundary.Diversion Request
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
18.2 [image: RPL Object Icon] Set San Juan Diversions
The San Juan Diversions at the Blanco, Little Oso, and Oso diversions, along with the OsoTunnelInlet and AzoteaTunnelInlet diversion objects are set with this rule. The Diversion Requested slot for each diversion location is set from data in the SyntheticData data object or the MaxDiversion value in the Max Diversion table for the tunnel diversion objects.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a for a model run period. An IF statement checks that there is not an input value already in the Diversion Request slot for the Blanco diversion, if so, set the value for the Diversion Request series slot from the SyntheticData.GlobalFlowSetZero scalar slot into the BlancoDiversion.Diversion time series slot.
The same logic is used for the Oso and LittleOso diversion objects.
Two other assignments are made for the OsoTunnelInlet and AzoteaoTunnelInlet diversion objects. They also test that there is not an input value already in the Diversion Request slot, if so, then set the Diversion Request slot to the Max Diversion (Max Diversion) in their respective Max Diversion tables.
The rule always executes
Model slots written by rule:
1. BlancoDiversion.Diversion
2. OsoDiversion.Diversion
3. LittleOsoDiversion.Diversion
4. OsoTunnelInlet.Diversion Request
5. AzoteaTunnelInlet.Diversion Request
List of key model objects with slots read by the rule or child functions:
1. SyntheticData
2. ModelRunTypeTriggers
3. OsoTunnelInlet
4. AzoteaTunnelInlet
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
18.3 [image: RPL Object Icon] Set Albuquerque and Buckman Diversions
This rule sets the total Albuquerque diversion (AlbuquerqueWaterUser) as the sum of the initial computed diversion of Rio Grande water and the final amount of San Juan water delivered to the diversion. This rule sets the diversion for the BuckmanDirectDiversion water user object for both the City of Santa Fe and County of Santa Fe diversions of San Juan water and Rio Grande water.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a for a model run period. An IF statement checks that there is not an input value already in the Diversion Request slot for the AlbuquerqueWaterUser water user object, if so, set the value for the Diversion Requested series slot on the AlbuquerqueWaterUser water user object to twice the accounting supply slot value at the previous timestep for the delivery of San Juan water from Abiquiu (adjusted for San Juan-Chama Losses) to the diversion.
The same logic is used to set the supply into the AlbuquerqueWaterUser water user object (AlbuquerqueAbiquiuToSurfaceWaterDiversionAlbuquerqueWaterUserSanFelipeToCentralSeepageArea4ToSurfaceWaterDiversionAlbuquerqueWaterUser.supply)
Within the same FOR DO statement, 3 other assignments are done for the Buckman diversion Diversion Requested slot and supplies from SantaFeCity and SantaFeCounty accounts, using similar logic (not multiplied by 2 though) as for the AlbuquerqueWaterUser water user object described above. Also, the amount computed is from Abiquiu Reservoir at the previous timestep with adjustments for the San Juan-Chama loss rates from Abiquiu to Otowi.
The rule always executes
Model slots written by rule:
1. AlbuquerqueWaterUser.Diversion Requested
2. AlbuquerqueAbiquiuToSurfaceWaterDiversionAlbuquerqueWaterUserSanFelipeToCentralSeepageArea4ToSurfaceWaterDiversionAlbuquerqueWaterUser.Supply
3. BuckmanDirectDiversion.Diversion Requested
4. SantaFeCityAbiquiuToBuckmanBuckmanDiversionToSantaFeCityBuckmanDirectDiversion.Supply
5. SantaFeCountyAbiquiuToBuckmanBuckmanDiversionToSantaFeCountyBuckmanDirectDiversion.Supply
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. SanJuanChamaRules
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] SJCLoss
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
18.4 [image: RPL Object Icon] Set Buckman Fractional Return
This rule sets the Fractional Return Flow for the BuckmanDirectDiversion water user object.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a for a model run period. An IF statement checks that there is not an input value already in the Fractional Return Flow slot for the BuckmanDirectDiversion water user object, if so, set the value as the maximum of 0 or if there is no Diversion Requested value, then use the ratio of the amount of native water for mixing for both the Santa Fe City and Santa Fe County portions divided by the total diversion computed with the ComputeBuckmanDiversion function (making sure there are no negative values computed).
The rule always executes
Model slots written by rule:
1. BuckmanDirectDiversion.Fractional Return Flow
List of key model objects with slots read by the rule or child functions:
1. Buckman
2. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] SJCLoss
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] Min
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
19 [image: RPL Object Icon] Estimate Waiver Balances
The rules in this policy group is used to set the balances of contractor waiver water in storage at Heron Reservoir. The waiver balance for each contractor is estimated assuming any leases or contractor water moved out of Heron Reservoir is waiver water until the waiver balance decreases to zero. Corrected waiver balances can be directly input to the corresponding series slot in the Waivers data object. The values from Accounting runs are then referenced for continued tracking in rulebased simulations for AOP model runs. The rules are setting AccountBalance slots for each account in the Waivers data object for the Accounting application run period.
Rules in the Group:
EstimateWaiverBalances
EstimateInitialWaiverBalances
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
19.1 [image: RPL Object Icon] EstimateInitialWaiverBalances
The rule sets initial waiver balance for each contractor based on the value in the Heron Storage account for the contractor.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all San Juan contractors except the CochitiRecPool. Then for each contractor account, an IF statement checks that there is not already an input value in the Waiver Balance in the timestep previous to the Start Timestep or if the input value is not that same as the amount in the Heron Storage account for the the contractor in the timestep previous to the Start Timestep. If the check is true, the Waiver Balance is set to maximum value of either the the amount in the Heron Storage account for the the contractor in the timestep previous to the Start Timestep, or zero.
The rule always executes
Model slots written by rule:
1. Waiver."Account" Balance for 20 San Juan Contractor Accounts
List of key model objects with slots read by the rule or child functions:
1. Heron
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] AllSJCAccounts Minus Reclamation and CochitiRecPool
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] IsInput
19.3 [image: RPL Object Icon] EstimateWaiverBalances
The waiver balance for each contractor is tracked as the previous waiver balance minus any waiver water leased to Reclamation and minus any water moved to El Vado or Abiquiu. A Reclamation balance is also tracked that is increased with leases.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date (for an Account run) or the rulebased simulation start date minus 1 day for a for a model run period. An internal FOR DO statement creates a list of all the contractor accounts in Heron (excluding FederalSanJuanPool, CochitiRecPool and Reclamation). An IF statement checks that there is not an input value already in the AccountBalance slot for the Waivers data object, if so, set the waiver balance is set to the previous waiver balance minus any waiver water leased to Reclamation as checked with reference to the corresponding accounting supply and minus any water moved to El Vado or Abiquiu also as checked with reference to the corresponding account supply for the account. For Reclamation, the waiver balance is set to the previous balance PLUS any waiver water leased to Reclamation minus any delivery of Reclamation water to El Vado or Abiquiu as checked with reference to the corresponding accounting supply.
The rule always executes
Model slots written by rule:
1. Waiver. "Account" Balance for19 San Juan Contractor Accounts
2. Waiver.ReclamationBalance
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] SumSlotSkipNaN
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] PreviousTimestep
· [image: RPL Object Icon] GetStartDate-1Timestep
· [image: RPL Object Icon] AllSJCAccounts Minus Reclamation and CochitiRecPool
· [image: RPL Object Icon] Min
· [image: RPL Object Icon] Max
· [image: RPL Object Icon] GetSlot
· [image: RPL Object Icon] FlowToVolume
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
20 [image: RPL Object Icon] SetInitialHeronAccountValues
The rules in this policy group are used to allocate available water in the federal pool at Heron Reservoir to contractors for San Juan water on January 1 of each year and set the Carry Over slot on all the San Juan-Chama storage accounts for each contractor to carryover storage into the subsequent year if waivers have been granted for that contractor.
Rules in the Group:
Set Initial Carry Over at Heron Reservoir for Contractors
Set Initial Begin Year Allocations at Heron Reservoir for Contractors
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
20.1 [image: RPL Object Icon] Set Initial Begin Year Allocations at Heron for Contractors
This rule is used to allocate available water in the federal pool at Heron Reservoir to contractors for San Juan water on January 1 of each year. An option is available with the HeronData.CochitiRecPoolCanBeShorted scalar slot, to set a full allocation to the Cochiti Rec Pool account (scalar value of zero) and then allocate proportionally, using the remaining supply, to each contractor up to the full annual allocation for the contractor. A scalar value of 1 will allow allocating proportionally the CochitiRecPool the same as all the other contractors.
Rule Logic: Execution Constraint logic is at end of explanation.
If CochitiRecPool can be shorted, the Begin Year Allocation is set identically for all 19 contractors (including the Cochiti Rec Pool). An IF statement checks that there is not an input value already in the Account.BeginYearAllocation slot, if so, the slots are each set with reference to the user-defined Compute1JanSanJuanContractorAllocations_ShortCochitiRecPool function.
If CochitiRecPool can't be shorted, the CochitiRecPool.Begin Year Allocation is set first. An IF statement checks that there is not an input value already in the CochitiRecPool.BeginYearAllocaion slot, if so, to the full allocation multiplied by the January value from the HeronData.SanJuanContractorAllocationMonthlyRatios table.
The Begin Year Allocation for the remaining 18 contractors is then set using the Compute1JanSanJuanContractorAllocations function, after checking that there is not an input value already in the Account.BeginYearAllocation slot.
The rule always executes

Model slots written by rule:
1. Heron^"Account".Begin Year Allocation for 20 San Juan Contractor Accounts
2. Heron^CochitiRecPool.Begin Year Allocation
List of key model objects with slots read by the rule or child functions:
1. HeronData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] AllSJCAccounts Minus Reclamation and CochitiRecPool
· [image: RPL Object Icon] AllSJCAccounts Minus Reclamation
· [image: RPL Object Icon] AvailableHeronSanJuanChamaWater
· [image: RPL Object Icon] YTDSanJuanFullAllocations
· [image: RPL Object Icon] CochitiRecPoolCanBeShorted
· [image: RPL Object Icon] Compute1JanSanJuanContractorAllocations
· [image: RPL Object Icon] Compute1JanSanJuanContractorAllocations_ShortCochitiRecPool
· [image: RPL Object Icon] Min
· [image: RPL Object Icon] Max
20.2 [image: RPL Object Icon] Set Initial Carry Over at Heron for Contractors
At the Start Timestep of the run, the Carry Over slot on all the San Juan-Chama storage accounts is set for each contractor to carryover storage into the subsequent year if waivers have been granted for that contractor.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO loop is used to create a list of all the contractors for San Juan water. An IF statement checks if each account Carry Over slot has been set, if not, the slots are each set to the Minimum of the previous days account storage, or te Annual Allocation for each account (except for Reclamation and CochitiRecPool ? use previous days account storage).
The rule always executes
Model slots written by rule:
1. Heron^"Account".Carry Over for 21 San Juan Contractor Accounts
List of key model objects with slots read by the rule or child functions:
1. Herondata
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] PreviousAccountStorage
· [image: RPL Object Icon] Min
21 [image: RPL Object Icon] CheckInputsIfSwitchSet
This policy group includes rules for checking inputs for all required series and initial conditions. Switches in the IndicatorForWhetherToCheckModelInput table slot in the MissingInputsIndicators data object must be set to 1 if the rules are to be used to check inputs. Note that the simulation will stop if a switch is set and after needed inputs are checked, so the switches should be set to 0 after all required slots have been confirmed as having inputs. Also, the rules must be selected in the Diagnostics Manager for rulebased simulation and the box must be checked in the Diagnostics Manager to view Print Statements. If any needed initial conditions or series inputs are missing, messages will be posted in the Diagnostics Output window. For series, separate series slots in the MissingInputsIndicators data object are used to record which individual dates in each series that data may be missing that can be used by a model user to identify an exact date in a series that an input may be missing.
Rules in the Group:
PrintMessagesForMissingAccountingModelSeriesInputs
SetFlagsForMissingAccountingModelSeriesInputs
CheckForRequiredInitialConditions
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
21.1 [image: RPL Object Icon] CheckForRequiredInitialConditions
Numerous IF THEN statements are used in this rule to check for required initial conditions. If needed values are missing, messages are posted to the Diagnostics Output window noting the missing initial conditions. The switch to check that initial conditions are inputs should be turned off unless there is a specific need to check for required initial inputs.
Rule Logic: Execution Constraint logic is at end of explanation.
This rule first uses FOR DO statements to create lists of each reservoir in the model and each storage account at each reservoir, and then uses IF THEN statements to check whether each storage account at each reservoir has an input value for the Storage and Accrual slots for the timestep prior to the Start Timestep. The user-defined AbortMessage#InitialValues function is used to print that the needed value is missing with the slot name included in the message text. Separate IF THEN statements are used to check that the Incidental Content and Accumulated Perm Sediment values have been input for Abiquiu, Cochiti, and Jemez reservoir objects and that the Carryover Content and RGCarryOverLeft values have been input for Abiquiu and Cochiti objects. Outflow inputs are checked for each reservoir with the check at Elephant Butte for two initial timesteps and the check at Caballo for eight initial timesteps.
Initial waiver balances in the Waivers data object are checked if the start timestep is not January 1st (If the start timestep is January 1st, the waiver balances are set to the December 31 account storage at Heron Reservoir for each contractor and thus initial balances do not need to be input.) A FOR DO loop is used to create a list of slots that must have an initial flow value, and an IF THEN statement is used to check for the required flow input for each slot. Inflows must be input for two initial timesteps for the CerroToTaos reach object. A FOR DO loop is used to create a list of all groundwater storage objects, and IF THEN statements are used to check for required initial groundwater storage and elevation values.
The rule executes if the switch is set to check inputs as indicated by a value of 1.0 in the CheckInitialConditions(1=Yes,0=No) column of the IndicatorForWhetherToCheckModelInputs table slot in the MissingInputsIndicators data object.
Model slots written by rule:
None
List of key model objects with slots read by the rule or child functions:
1. All Reservoir objects
2. Waivers
3. 104 Groundwater Storage Objects
4. 13 Reach objects
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
6/25/2020: MCB. Added assignment checks to combine functionality from previous rule "Check and PrinMessagesIfMissingInitialConditions". See comments and Tetra Tech Task 2 Tech Memo from FY2020 for more details
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] GetDates
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] FirstTimestepOfYear
· [image: RPL Object Icon] AbortMessageInitialAnnualSanJuanDiversions
· [image: RPL Object Icon] AbortMessage#InitialValues
· [image: RPL Object Icon] GetSlot
· [image: RPL Object Icon] AccountNamesByAccountType
· [image: RPL Object Icon] GetTimestep
21.2 [image: RPL Object Icon] SetFlagsForMissingSeriesInputs
This rule is used to check that series slots have required inputs for the Accounting application. If a value is missing, a value of 1 is input for the same date in the companion series slot in the MissingInputsIndicators data object. Otherwise, a value of 0 is recorded to the companion slot. These companion slots then allow for a model user to easily identify exact locations of missing data and the values are also checked in the PrintMessagesIfMissingAccountingModelSeriesInputs rule for printing messages about missing data.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create the list of all timesteps for a model run period for checking inputs. The first internal FOR DO loop creates a list of reservoirs in the model, and IF THEN ELSE statements are used to check inputs for the Pool Elevation, Outflow, Pan Evaporation, Max Air Temperature, Min Air Temperature, Surface Ice Coverage, Locked In, Tailwater Elevation, and Nambe Augmented Release Switch series slots and record values of 1 if an input is missing to the companion slot in the MissingInputsIndicators data object or 0 if a value is input. Inputs for the Pan Evaporation series are checked for the full calendar year for Elephant Butte and Caballo objects, and for April 1 through October 31 for the remaining reservoirs (Pan Evaporation values are not used for the winter for the upper reservoirs when the pans are historically often frozen). Inputs for the Max Air Temperature and Min Air Temperature series slots are checked for the upper reservoirs for the winter months (for computing reservoir evaporation at these times when pans would be frozen).
A second internal FOR DO loop is used to create a list of all stream gage objects that must have input values for the Gage Inflow series slots. An IF THEN ELSE statement is used to record values of 1 to the companion series slots in the MissingInputsIndicators data object. FOR DO loops are subsequently used to create list of river groundwater objects, river evaporation reach objects, and all groundwater objects, and within each FOR DO loop, IF THEN ELSE statements are used to check inputs for the ET Rate, Pan Evaporation, or Deep Aquifer Elevation series slots, respectively, and record values of 1 to the companion series slots in the MissingInputsIndicators data object when a value is missing. All water user objects used for each irrigated area are checked to assure values are input for the Irrigated Area, Evapotranspiration Rate, Minimum Efficiency, and Fraction GW Return Flow.
Individual assignments are made for the Albuquerque and Buckman diversions for Diversion Requested and Fractional Return Flow, recording values of 1 to the companion series slots in the MissingInputsIndicators data object when a value is missing.
Several more internal FOR DO loops are used for Middle Rio Grande and Rio Chama diversions, LFCC pumpers (diversions), Wastewater Returns (data objects), Middle Rio Grande Wasteways, and Drains, again recording values of 1 to the companion series slots in the MissingInputsIndicators data object when a value is missing.
The rule executes if the switch is set to check inputs as indicated by a value of 1.0 in the CheckSeriesConditions(1=Yes,0=No) column of the IndicatorForWhetherToCheckModelInputs table slot in the MissingInputsIndicators data object.
Model slots written by rule:
1. MissingInputsIndicators."Reservoir"Pool Elevation for the all reservoirs
2. MissingInputsIndicators."Reservoir"Outflow for all reservoirs
3. MissingInputsIndicators."Reservoir"Max Air Temperature for all reservoirs
4. MissingInputsIndicators."Reservoir"Min Air Temperature for all reservoirs
5. MissingInputsIndicators."Reservoir"Surface Ice Coverage for all reservoirs
6. MissingInputsIndicators."Reservoir"Locked In for Abiquiu, Cochiti and Jemez
7. MissingInputsIndicators."Reservoir"Tailwater Elevation for ElVado, Abiquiu and ElephanteButte
8. MissingInputsIndicators.NambeAugmented Release Switch
9. MissingInputsIndicators."Gage" for 21 stream gages
10. MissingInputsIndicators.BlancoDiversion
11. MissingInputsIndicators.LittleOsoDiversion
12. MissingInputsIndicators.OsoDiversion
13. MissingInputsIndicators."Object"Pan Evaporation for 19 River Groundwater Objects and 19 River Evap Objects
14. MissingInputsIndicators."Object"Deep Aquifer Elevation for 104 Groundwater Objects
15. MissingInputsIndicators."Object"ET Rate for 104 Groundwater Objects
16. MissingInputsIndicators."Object"Riparian Area for 104 Groundwater Objects
17. MissingInputsIndicators."Object"Irrigated Area for 33 Middle Rio Grande Crop Areas
18. MissingInputsIndicators."Object"Evapotranspiration Rate for 33 Middle Rio Grande Crop Areas
19. MissingInputsIndicators."Object"Minimum Efficiency for 33 Middle Rio Grande Crop Areas
20. MissingInputsIndicators."Object"Fraction GW Return Flow for 33 Middle Rio Grande Crop Areas
21. MissingInputsIndicators.AlbuquerqueWaterUserDiversionRequested
22. MissingInputsIndicators.AlbuquerqueWaterUserFractionalReturnFlow
23. MissingInputsIndicators.BuckmanDirectDiversionDiversionRequested
24. MissingInputsIndicators.BuckmanDirectDiversionFractionalReturnFlow
25. MissingInputsIndicators."Object"Diversion Requested for 11 MddleRioGrandeDiversions and 21 RioChamaAcequias and 5 Wasteways
26. MissingInputsIndicators."Object"Depletion Requested for 11 MddleRioGrandeDiversions and 21 RioChamaAcequias
27. MissingInputsIndicators."Object"Fractional Return Flow for 11 MddleRioGrandeDiversions
28. MissingInputsIndicators."Object"Diversion Request for 3 LFCCPump
29. MissingInputsIndicators."Object"WastewaterReturns for 6 WastewaterReturns
30. MissingInputsIndicators."Object"Percent of Available to Divert" for 9 MiddleRioGrandeWasteways
31. MissingInputsIndicators."Object"Inflow for 17 drains with inflow slots and 3 San Juan Tributaries
32. MissingInputsIndicators.Nambe Inflow
33. MissingInputsIndicators.AzoteaWillow.Inflow2
34. MissingInputsIndicators."Object"Local Inflow for 10 LocalInflow reaches
List of key model objects with slots read by the rule or child functions:
ModelRunTypeTriggers
Al Objects associated with an Accounting Model run
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
6/25/2020: MCB. This rule was originally titled "SetFlagsForMissingAccountingModelSeriesInputs" and the name was changed to reflect additional data checks. Added additional assignment statements to combine functionality from previous rule "CheckNeededSeriesInputs". See comments and Tetra Tech Task 2 tech memo from FY2020 for more details
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] ListSlotsTopOfDrains
· [image: RPL Object Icon] StringifyWaterUserNameReplaceColonWithUnderscore
· [image: RPL Object Icon] Split
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
21.3 [image: RPL Object Icon] PrintMessagesIfMissingSeriesInputs
IF THEN statements are used in this rule to check for required series data for an Accounting run. If needed values are missing, messages are posted to the Diagnostics Output window noting the missing series data.
Rule Logic: Execution Constraint logic is at end of explanation.
This rule uses a FOR DO statement to create a list of each slot in the MissingInputsIndicators data object, and then uses an IF statements to check whether each series slot has an input value for the entire run period. The user-defined AbortMessageEntireTimeSeries function is used to print that the needed values are missing with the slot name included in the message text. A STOP RUN assignment is performed to tell the user that the switch was turned on and to check whether any data is missing. After checking that all the required data has been input, the user must then turn off the switch in order to continue and perform the simulation and/or rulebased simulation.
The rule executes if the switch is set to check inputs as indicated by a value of 1.0 in the CheckSeriesConditions(1=Yes,0=No) column of the IndicatorForWhetherToCheckModelInputs table slot in the MissingInputsIndicators data object.
Model slots written by rule:
None
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
2. MissingInputsIndicators
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
6/25/2020: MCB. This rule was combined with previous rule "PrintMessagesForMissingAccountingModelSeriesInputs", which did essentially the same thing. The SumSlotSkipNaN argument was simplified to go to RunEndDate to be comprehensive. See Task 2 Tech Memo from FY2020 for more details.
Statements
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Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] SumSlotSkipNaN
· [image: RPL Object Icon] AbortMessageEntireTimeSeries
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
22 [image: RPL Object Icon] Aquifer Initialization
22.1 [image: RPL Object Icon] Initialize Historical Groundwater Head and Storage
Numerous assignments are used to set initial gwObject and Aquifer Storages and Heads or Elevations.
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement defines a date variable (the previous date in a Historical Run, or December 31 of the year provided in the PlanningData.HistoricalRepeatYear scalar slot for all other run types).
An inner FOR DO statement creates a list of groundwater objects in the "GroundwaterStorage" subbasin, excluding several objects for which there are no "DailyModeledShallowAquiferHeads" data, and sets the gwObject.Elevation for the previous timestep equal to the corresponding values from the "DailyModeledShallowAquiferHeads" object at the date variable.
Another inner FOR DO statement creates a list of aquifer objects in the "UnderIrrigationAquifers" subbasin, intersected with a list of aquifer objects in the "Boundary Aquifers" subbasin, and excluding several objects for which there are no "DailyModeledDeepAquiferHeads" data, and sets the aquiferObject.Head for the previous timestep equal to the corresponding values from the "DailyModeledDeepAquiferHeads" object at the date variable.
The "Mexico5UnderIrrigation.Elevation" and "Mexico6UnderIrrigation.Elevation" for the previous timestep are set equal to the "DailyModeledLRGShallowAquiferHeads.Hudspeth2UnderIrrigation" and "DailyModeledLRGShallowAquiferHeads.Hudspeth3UnderIrrigation" values, respectively, at the date variable.
An outer FOR DO statement creates a list of groundwater objects in the "GroundwaterStorage" subbasin, and sets the gwObject.Storage equal to the equation of gwObject.Length scalar slot value multiplied by the gwObject.Width scalar slot value multiplied by the gwObject.Thickness scalar slot value and then multiplied by the gwObject.Specific Yield scalar slot value.
Another outer FOR DO statement creates a list of groundwater objects in the "Aquifer" subbasin, and sets the aquiferObject.Storage equal to the equation of aquiferObject.Area scalar slot value multiplied by the aquiferObject.Storativity scalar slot value multiplied by either the corresponding value from the "Configuration.Deep Aquifer Thicknesses" tableslot (if a value exists) or 1000 ft.
The rule always executes
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] ObjectsWithNoDeepAquiferHeadData
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] ObjectsWithNoHistoricalShallowAquiferHeadData
· [image: RPL Object Icon] RowLabels
· [image: RPL Object Icon] IsInput
22.2 [image: RPL Object Icon] Initialize Historical Under River and Adjacent Groundwater Objects
Numerous assignments are used to set initial Under River gwObject Elevations and Under River Aquifer Heads.
Rule Logic: Execution Constraint logic is at end of explanation.
A WITH statement defines a date variable (the previous date in a Historical Run, or December 31 of the year provided in the PlanningData.HistoricalRepeatYear scalar slot for all other run types).
An inner FOR DO statement creates a list of aquifer objects in the "UnderRiverAquifers" subbasin.
An inner IF ELSE statement checks if the aquifer object is in the list of slots from the "DailyModeledDeepAquiferHeads" data object.
If TRUE, the aquiferObject.Head at the previous timestep is set equal to the value from the slot on "DailyModeledDeepAquiferHeads" data object, and the date variable.
If FALSE, the aquiferObject.Head at the previous timestep is set equal to either an average of the heads to the Left and Right of the Under River aquiferObject, or the head to the left OR right of the Under River aquiferObject (if only one or the other exists), at the date variable
Another inner FOR DO statement creates a list of all the under river shallow groundwaterObjects in the EP1 and Hudspeth region.
The groundwaterObject.Elevation at the previous timestep is set equal to either an average of the Elevation to the Left and Right of the Under River groundwaterObject, or the Elevation to the left OR right of the Under River groundwaterObject (if only one or the other exists), at the date variable.
The rule always executes
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] ObjectsWithNoDeepAquiferHeadData
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] GetLinkedObjs
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] Split
22.3 [image: RPL Object Icon] Initialize Groundwater Recharge and Pumping
The specified inflow (which is aquifer recharge minus M&I pumping) is assigned for each of the shallow groundwater objects and aquifer objects in the model.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of dates from the run start date to the finish date of the model run. A WITH statement defines a date variable (the actual date in a Historical Run, or the RepeatYearDate in all other run types).
An inner FOR DO statement creates a list of slots in the "DailyModeledGroundwaterRecharge" object.
An inner FOR DO statement creates a list of slots in the "DailyModeledMunicipalIndustrialPumping" object.
An inner FOR DO statement creates a list of groundwater objects in the "GroundWaterStorage" and "Aquifer" subbasins" exlcuding the boundary condition Aquifer objects.
An inner assignment sets the "Specfied Inflow" for the groundwater storage or aquifer object equal to the corresponding value (if it exists) from the "DailyModeledGroundwaterRecharge" object, at the date variable, minus the corresponding value (if it exists) from the "DailyModeledMunicipalIndustrialPumping" object, at the date variable.
The rule always executes
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] RepeatYearDate
· [image: RPL Object Icon] GetSeriesSlots
· [image: RPL Object Icon] Split
23 [image: RPL Object Icon] LRG General Initialization
This policy group includes rules setting all the required initial or series slot values needed to run the LRG portion of the model.
Rules in the Group:
Initialize Soil Moisture
Additional LRG Initialization
Intialize Caballo
LeasburgtoEastsidePercent
Initialize LRG UnderRiver GW Deep Aquifer Elevations
Initialize LRG Lag Reaches
Initialize Below Courchesne Irrigated Acerage
Initialize Above Courchesne Irrigated Acerage
Initialize LRG Water User ET from CIRs
LRG CIR 7 Day Average Calculation
LRG CIR Reduction
Initialize LRG GW Objects
Set Drain Stage Tables
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
23.1 [image: RPL Object Icon] EB Release Schedule
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] DateMin
· [image: RPL Object Icon] SumSlotSkipNaN
· [image: RPL Object Icon] GetDayOfYear
23.2 [image: RPL Object Icon] Begin and End Caballo Release
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] DateToNumber
23.3 [image: RPL Object Icon] Preload and Drawdown Caballo
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
23.4 [image: RPL Object Icon] Historical LRG Gages and Diversions
Numerous assignments are used to assign historical LRG timeseries data required for a Historical Run.
Rule Logic: Execution Constraint logic is at end of explanation.
An outer FOR DO statement creates a list of dates from the run start date to the finish date of the model run.
An inner FOR DO statement creates a list of the diversion objects in the "All LRG River Headgates" subbasin, and sets the Diversion Request for each of these objects equal to the data in the corresponding slot on the "DailyHistoricalLRGDiversionData" object, at the date variable.
The Mexico Diversion 1 and Mexico Diversion 2 Diversion Request slots are also set equal to the data in the corresponding slot on the "DailyHistoricalLRGDiversionData" object, at the date variable, if these Diversion Request values are not already input.
The RGabvLeasburg.Gage Inflow slot is set equal to the "Historical Abv Leasburg Gage", at the date variable.
The "RGatCourchesneBridge.Gage Inflow"slot is set equal to the "DailyHistoricalLRGCalibrationData.Historical Rio Grande Below American", at the date variable.
The "RGblwAmericanDiversionDam.Gage Inflow" slot is set equal to the "DailyHistoricalLRGCalibrationData.Historical Rio Grande Below American", at the date variable.
An inner FOR DO statement loops through the "Rincon Wasteways", "Leasburg Wasteways", "Eastside Wasteways", and "Westside Wasteways" subbasins; an inner FOR DO statement loops through each of the diversion objects in those subbasins, and sets the Diversion Request equal to the value returned by the "Get Historical Carriage Bypasses" function at the date variable.
An inner FOR DO statement loops through the ""BelowCourchesne Wasteways", and "Fabens Waste Channel to RG" subbasins, and sets the Diversion Request equal to the value on the corresponding slot on the "DailyHistoricalLRGDiversionData" at the date variable
The rule only executes during a Historical Run
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] Get Historical Carriage Bypasses
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] Split
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
23.5 [image: RPL Object Icon] Initialize Hudspeth Riparian ET
Numerous assignments are used to set LRG gwObject Storage, Elevation, Riparian Area, and riparian ET Rate slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An FOR DO statement creates a list of dates from the run start date to run end date. Assignments set the ET rates of the Hudspeth Under River groundwater objects equal to Hudspeth1Reservoir.Evaporation Rate, set in a previous rule.
Assignments set the Hudspeth Under River groundwater object Riparian Areas equal to the gwObject.Length scalar slot value multiplied by the gwObject.Width scalar slot value, multiplied by a calibration coefficient.
The rule always executes
Model slots written by rule:
1. Deep Aquifer Elevation slot for 20 LRG Deep Aquifer objects
2. Storage slot for 45 LRG Groundwater Objects
3. Elevation slot for 45 LRG Groundwater Objects
List of key model objects with slots read by the rule or child functions:
1. PlanningData.HistoricalRepeatYear
2. DailyModeledLRGDeepAquiferHeads
3. DailyModeledLRGShallowAquiferHeads
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
23.6 [image: RPL Object Icon] LRG CIR Reduction
Assignments set DailyHistoricalLRGCropETRates.Rincon,Mesilla and EPno1 CIR Reduced series slots.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of dates from the run start date to the finish date of the model run. A WITH statement defines a date variable (the "HistoricalDate" from which to sample data in a Planning Run, the "ForecastDate" from which to sample data in an AOP Run, the actual date in a Historical Run, or the RepeatYearDate in all other run types). Assignments are made for each of five series slots (DailyHistoricalLRGCropETRates.Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR Reduced) by multiplying the corresponding DailyHistoricalLRGCropETRates.Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR RAW series slots, at the date variable, by one minus the DailyHistoricalLRGCropETRates.Rincon, Mesilla, EPno1, Hudspeth, and Juarez Reduction Percent series slot.
The rule always executes
Model slots written by rule:
1. DailyHistoricalLRGCropETRates.Rincon CIR Reduced
2. DailyHistoricalLRGCropETRates.Mesilla CIR Reduced
3. DailyHistoricalLRGCropETRates.EPno1 CIR Reduced
List of key model objects with slots read by the rule or child functions:
1. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
2/16/2021: Nick Mander. Added logic to blend data from multiple forecast years for AOP run. Updated Description
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] IsAOPModelRun
· [image: RPL Object Icon] HistoricalDate
· [image: RPL Object Icon] RepeatYearDate
· [image: RPL Object Icon] DailyHistoricalData
23.7 [image: RPL Object Icon] LRG CIR 7 Day Average Calculation
Assignments set DailyHistoricalLRGCropETRates.Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR 7 day avg series slots.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of dates from the run start date to the start date plus five days. Assignments are made for each of three series slots (DailyHistoricalLRGCropETRates.Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR 7 day avg) to the corresponding date DailyHistoricalLRGCropETRates. Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR Reduced series slot.
A second FOR DO statement creates a list of dates from start date plus six days to the finish timestep of the model run. Assignments are made for each of three series slots (DailyHistoricalLRGCropETRates.Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR 7 day avg) to the corresponding date of of summing the DailyHistoricalLRGCropETRates. Rincon, Mesilla, EPno1, Hudspeth, and Juarez CIR Reduced series slot and dividing by seven (days).
The rule executes when the timestep of the model is daily (1 day).
Model slots written by rule:
1. DailyHistoricalLRGCropETRates.Rincon CIR 7 day avg
2. DailyHistoricalLRGCropETRates.Mesilla CIR 7 day avg
3. DailyHistoricalLRGCropETRates.EPno1 CIR 7 day avg
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLRGCropETRates
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] SumSlot
· [image: RPL Object Icon] GetTimestep
23.8 [image: RPL Object Icon] Initialize LRG Water User ET from CIRs
Assignments set WU.Evaporation Rate series slots (LRG Water Users).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of Strings (Rincon, Mesilla, EPno1, Hudspeth, and Juarez). An inner FOR DO statement creates a list of Water Users (for subbasins included in the previously created Strings). An IF THEN ELSE statement then tests if it is a daily timestep run, if so, a FOR DO statement creates a date list from the start timestep to the finish timestep of the model run. An assignment statement sets the WU.Evaporation Rate series slots to the corresponding DailyHistoricalLRGCropETRates.basin CIR 7 day avg series slot value.
If not at a daily timestep model run, then a FOR DO statement creates a date list from the start timestep to the finish timestep of the model run. An assignment statement sets the WU.Evaporation Rate series slots to the corresponding DailyHistoricalLRGCropETRates.basin CIR Reduced series slot value.

The rule always executes
Model slots written by rule:
1. Evapotranspiration Rate slot for 42 LRG Water Users
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLRGCropETRates
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] GetTimestep
23.9 [image: RPL Object Icon] Initialize Above Courchesne Irrigated Acreage
Assignments set WU.Irrigated Area series slots (LRG Water Users).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of Strings (Rincon Irrigation Water Users, Leasburg Irrigation Water Users, Eastside NM Irrigation Water Users, Westside NM Irrigation Water Users, Eastside TX Irrigation Water Users, Westside TX Irrigation Water Users). An inner FOR DO statement creates a list of Water Users (for subbasins included in the previously created Strings). Another inner FOR DO statement creates a date list from the initial timestep to the finish timestep of the model run. A WITH statement defines a date variable (the actual date in a Historical Run, or the repeatYearDate in all other run types). Another WITH statement defines an acreage variable by multiplying DailyHistoricalLRGIrrigatedAreas.basin Irrigation Water Users series slot by the basin Irrigation Water Users.Percent Irrigated scalar slot. An assignment statement sets the WU.Irrigated Area series slots to the corresponding acerage variable value.
Another FOR DO statement creates a list of Strings (Rincon Primary GW Users, Leasburg Primary GW Users, Eastside NM Primary GW Users, Westside NM Primary GW Users). An inner FOR DO statement creates a list of Water Users (for subbasins included in the previously created Strings). Another inner FOR DO statement creates a date list from the initial timestep to the finish timestep of the model run. A WITH statement defines a date variable (the actual date in a Historical Run, or the repeatYearDate in all other run types). An assignment statement sets the WU.Irrigated Area series slots by multiplying DailyHistoricalLRGIrrigatedAreas.basin Primary GW Users series slot by the basin Primary GW Users.Percent Irrigated scalar slot.
The rule always executes
Model slots written by rule:
1. Irrigated Area for 38 LRG Water Users
List of key model objects with slots read by the rule or child functions:
1. PlanningData
2. LRGHistoricalAgArea
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
1/29/2019 Jesse Roach: updated to access annual historical data.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] RepeatYearDecember31
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] Split
· [image: RPL Object Icon] NextDate
23.10 [image: RPL Object Icon] Initialize Below Courchesne Irrigated Acreage
Assignments set WU.Irrigated Area series slots (LRG Water Users).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of Water Users (WU) from the "BelowCourchesne Water Users" subbasin. An inner FOR DO statement creates a date list from the initial timestep to the finish timestep of the model run. A WITH statement defines a date variable (the actual date in a Historical Run, or the repeatYearDate in all other run types). Another WITH statement defines an acreage variable subtracting DailyHistoricalLRGIrrigatedAreas.Eastside TX and DailyHistoricalLRGIrrigatedAreas.Westside TX series slots from the DailyHistoricalLRGIrrigatedAreas.Total EPCWID series slot and multiplying by the BelowCourchesne Percent Irrigated.WU Irrigators scalar slot for each object. An assignment statement sets the WU.Irrigated Area series slots to the corresponding acreage variable value.
A second FOR DO statement creates a list of Water Users (WU) from the "Hudspeth CIR to ET Water Users" subbasin. An inner FOR DO statement creates a date list from the initial timestep to the finish timestep of the model run. A WITH statement defines a date variable (the actual date in a Historical Run, or the repeatYearDate in all other run types). Another WITH statement defines an acreage variable as "DailyHistoricalLRGIrrigatedAreas.Total Hudspeth" multiplied by the "Hudspeth Percent Irrigated" scalar slot for each object. An assignment statement sets the WU.Irrigated Area series slots to the corresponding acreage variable value.
A third FOR DO statement creates a list of Water Users (WU) from the "Juarez CIR to ET Water Users" subbasin. An inner FOR DO statement creates a date list from the initial timestep to the finish timestep of the model run. A WITH statement defines a date variable (the actual date in a Historical Run, or the repeatYearDate in all other run types). Another WITH statement defines an acreage variable as "DailyHistoricalLRGIrrigatedAreas.Total Juarez" multiplied by the "Mexico Percent Irrigated" scalar slot for each object. An assignment statement sets the WU.Irrigated Area series slots to the corresponding acreage variable value.
The rule always executes
Model slots written by rule:
1. Franklin2Irrigators.IrrigatedArea
2. FranklinIrrigators.IrrigatedArea
3. RiversideIrrigators.IrrigatedArea
4. TornilloIrrigators.IrrigatedArea
List of key model objects with slots read by the rule or child functions:
1. LRGHistoricalAgArea
2. PlanningData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
1/29/2019 Jesse Roach: updated to access annual historical data.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] RepeatYearDecember31
· [image: RPL Object Icon] Split
· [image: RPL Object Icon] NextDate
23.11 [image: RPL Object Icon] Initialize LRG Lag Reaches
Assignments set lagReach.Outflow series slots (LRG Lag Reaches).
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of Reaches (lagReach) from the ?LRG Lag Reaches? subbasin. An inner FOR DO statement creates a date list from the initial timestep to the initial timestep plus number of timesteps in the lagReach.LagTime scalar slot. An assignment statement sets the lagReach.Outflow series slots to zero cfs for each date in the datetime list.
The rule executes if the mode is NOT an Accounting Run (when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is not equal to 1) and the timestep is daily (1 day).
Model slots written by rule:
1. CaballoToLeasburgTimeLag.Outflow
2. Del Rio Drain Lag.Outflow
3. LeasburgToEastsideLag.Outflow
4. LeasburgToMesillaLag.Outflow
5. MesillaToAmericanLag.Outflow
List of key model objects with slots read by the rule or child functions:
None
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] Ceiling
· [image: RPL Object Icon] GetTimestep
23.12 [image: RPL Object Icon] LeasburgtoEastsidePercent
Assignment sets LeasburgEastside.Percent of Available To Divert series slot.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a date list from the start timestep to the finish timestep of the model run. An assignment statement sets the LeasburgEastside.Percent of Available To Divert series slot with an IF THEN ELSE statement that checks if it is an Historical model application, if so, set the value to the corresponding DailyHistoricalLRGDiveriosnData.LeasburgEastsideHistoricalPercent series slot, if not, then set the each value in the time series to 0.015.
The rule executes when it is not an Account model run ( when the ModelRunTypeTriggers.ModelTrigger_1forAccount_2forAOP_3forPlanning_4forHistorical_5forRealTime switch is set to something other than 1).
Model slots written by rule:
1. LeasburgtoEastside.Percent of Available To Divert
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalLRGDiversionData
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Execution Constraint
[image: Execution Constraint]
Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
23.13 [image: RPL Object Icon] Initialize Caballo
At the Initial Timestep of the run all the storage accounts are set to zero at Caballo (if not input).
Rule Logic: Execution Constraint logic is at end of explanation.
IF THEN ELSE statements check if there is an input value at the initial timestep for the Caballo^EBID.Storage series slot, if so, set the value to zero acre-feet. Similar assignments made for each account in Caballo (EPCWID, Mexico). The same is done for the Accrual slots.
The rule always executes
Model slots written by rule:
1. Caballo^EBID.Storage
2. Caballo^EPCWID.Storage
3. Caballo^Mexico.Storage
4. Caballo^EBID.Accrual
5. Caballo^EPCWID.Accrual
6. Caballo^EBID.Accrual
List of key model objects with slots read by the rule or child functions:
None
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] IsInput
23.14 [image: RPL Object Icon] Additional LRG Initialization
Numerous assignments set numerous series slots from corresponding historical data objects based on one historical year.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a date list from the start timestep to the finish timestep of the model run. A WITH statement defines a date variable (repeatDate) to the year provided in the PlanningData.HistoricalRepeatYear scalar slot. Similar For Do statements and IF THEN ELSE statements are used to create lists of objects or individual object.slots and then checked whether there are input values for each object.slot, if there is not an input value, then set the object.slot to the corresponding slot in DailyHistoricalslot.object slots
The rule always executes
Model slots written by rule:
1. ET Volume slot for 13 LRG Deep Aquifer Objects UnderRiver objects
2. Variable GainLoss Coeff for 4 LRG River Evaporation reaches
3. Variable Seepage Flow Fraction for 5 LRG Canal Seepage reaches
4. Minimum Efficiency for 42 LRG All Irrigation Water Users
5. Robertson Umbenhauer WTP.Fractional Return Flow
6. John Rogers WTP.Fractional Return Flow
7. DailyHistoricalLRGRiverEvapCoeffs.Fractional Return Flow
8. CanutilloPumping.Fractional Return Flow
9. LasCrucesMunicipal.Diversion Requested
10. CanutilloPumping.Diversion Requested
11. Robertson Umbenhauer WTP.Diversion Requested
12. John Rogers WTP.Diversion Requested
13. LasCrucesMunicipal.Incoming Available Water
14. CanutilloPumping.Incoming Available Water
15. Bustamante WWTP.Outflow
16. Haskell WWTP.Outflow1
17. Haskell WWTP.Outflow2
List of key model objects with slots read by the rule or child functions:
DailyHistoricalLRGRiparianETvolumes
DailyHistoricalLRGMinEfficiency
DailyHistoricalLRGCanalSeepageFractions
DailyHistoricalLRGRiverEvapCoeffs
DailyHistoricalLRGMunicipalData.LasCrucesMunicipal Fractional Return Flow
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
· [image: RPL Object Icon] IsHistoricalModelRun
· [image: RPL Object Icon] RepeatYearDate
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] Split
23.15 [image: RPL Object Icon] Initialize Soil Moisture
Assignments set WU.Soil Moisture Fill Efficiency series slots and the initial timestep for WU.Soil Moisture series slots are set to zero acre-feet
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO statement creates a list of Water Users (WU) from the ?MiddleRioGrandeCropAreas? and ?LRG All Surface Water Irrigation Users? subbasins. An inner FOR DO statement creates a date list from the start timestep to the finish timestep of the model run. An assignment statement sets the WU. Soil Moisture Fill Efficiency series slots to the WU. MinimumEfficiency value. A separate assignment sets the initial timestep of the WU. Soil Moisture series slot to zero acre-feet.
The rule always executes
Model slots written by rule:
1. Soil Moisture Fill Efficiency for 33 MiddleRioGrandeCropAreas and 25 LRG Suface Water Irrigation water users
2. Soil Moisture for 33 MiddleRioGrandeCropAreas and 25 LRG Suface Water Irrigation water users
List of key model objects with slots read by the rule or child functions:
1. 33 MiddleRioGrandeCropArea water user objects
2. 25 LRG Surface Water Irrigation water user objects
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
[image: Statements]
Referenced Functions
· [image: RPL Object Icon] ListSubbasin
24 [image: RPL Object Icon] Set Lobatos If Disabling Colorado Portion of Model (default is turned off)
The rule in this policy group sets input values for Lobatos.Inflow if the Colorado portion objects are disabled. The rule is defaulted to be turned off. It is turned on only if the Colorado portion objects are left to be disabled during a model run.
Rules in the Group:
Set Lobatos If Disabling Colorado Portion of Model (default is turned off)
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added Group Description and Group Notes
24.1 [image: RPL Object Icon] Set Lobatos If Disabling Colorado Portion of Model (default is turned off)
This rule sets the inflows that are in the DailyHistoricalLocalInflowData data object for Planning runs, or in the SyntheticData data object or were recorded in the DailyInflowForecasts data object for Accounting or AOP runs into the model object slots.
Rule Logic: Execution Constraint logic is at end of explanation.
An outside FOR DO statement is used to create a list of all timesteps from the start date to the finish date for a model run period. An internal FOR DO statement creates a DailyHistoricalInflowData.Lobatos time series slot. An IF THEN statement checks that there is not an input value already in the gage slot and is not a RealTime model run, or, it is a Real-Time model run and there is not an input value in the gage slot and there is an ?R? flag for the DailyInflowForecasts.Lobatos slot or there is not an ?R? flag for the gage slot, if so, continue with the assignment. An IF THEN ELSE then checks if it is a Planning run, if so, set the slot from the DailyHistoricalInflowData. Lobatos slot values based on the historical year as defined by the user in the PlanningData.HistoricalYearToPlanningYear table slot, if not, another IF THEN ELSE statement checks if it is an Account run and if the user set the switch to use synthetic data for the Accounting run or it is a RealTime model run, and there are no values set in the DailyInflowForecasts. Lobatos slot and there is no value in the Lobatos.Gage Inflow slot, if all are true, an IF THEN ELSE statement checks if there is not a value in the SyntheticData.GageData table slot for the Lobatos column, if true, set the value as a global missing flow flag (default is 99,999 cfs), else, if not, set the value as those contained in the SyntheticData. GageData table slot and for the Lobatos column, if all the other tests are false, it drops down to the last ELSE statement and sets the slot from the DailyInflowForecasts.Lobatos slot values for the given timestep.
This rule always executes
Model slots written by rule:
1. DailyHistoricalInflowData.Lobatos
List of key model objects with slots read by the rule or child functions:
1. DailyHistoricalInflowData
2. DailyInflowForecasts
3. SyntheticData
4. ModelRunTypeTriggers
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] IsAccountModelRun
· [image: RPL Object Icon] IsPlanningModelRun
· [image: RPL Object Icon] UseSyntheticDataForAccountModelRun
· [image: RPL Object Icon] IsRealTimeModelRun
· [image: RPL Object Icon] GetInflowSlot
· [image: RPL Object Icon] HistoricalDate
· [image: RPL Object Icon] HasFlag
· [image: RPL Object Icon] GetSlotName
· [image: RPL Object Icon] GetObject
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
25 [image: RPL Object Icon] SetInitialDemands
These rules set the initial demands for contractors and delivery obligations for the entire model simulation period. These rules were originally developed for the Operational Policy rule set and were transitioned to the Initialization rule set because they only fire once. In some cases, Operational Policy rules may change the demand throughout the model run
Rules in the Group:
SetInitialMRGCDDemandAtCochiti
SetPandPDemandAtOtowi
Policy Group Change Log (newest changes at the top):
Date: Who. What
6/25/2020: MCB. Some rules were removed from this group and consolidated with existing Initialization rules. Group name was changed to reflect the action of the remaining group. See Tetra Tech FY2020 Task 2 tech memo for details.
6/4/2019: JR: Rules in this group were moved from the Policy Ruleset
25.1 [image: RPL Object Icon] SetPandPDemandAtOtowi
This rule sets the the P&P daily demand for the entire simulation based on the approach as implemented by the BIA
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO loop creates a list of all timesteps for the model simulation period. An IF THEN statement then checks if the PandP.DailyDemandForCallCalc value at each date for an input value. If no input value is found, the value is filled by the corresponding value from the PandP.DailyDemandForCallCalcPeriodic slot for that date.
The rule always executes
Model slots written by rule:
1. PandP.DailyDemandForCallCalc
List of key model objects with slots read by the rule or child functions:
1. PandP
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
25.2 [image: RPL Object Icon] SetInitialMRGCDDemandAtCochiti
This rule sets an initial value for the MRGCD demand at Cochiti that drives releases from storage for providing the total flow needed for irrigation in the Middle Valley for MRGCD and the six Middle Rio Grande pueblos.
Rule Logic: Execution Constraint logic is at end of explanation.
A FOR DO loop creates a list of all timesteps for the model simulation period. An IF THEN statement then checks if the MRGCD.DirectInputDemandAtCochiti for each date is an input value. If no input value is found, the value is filled from the MRGCD.SyntheticDemandAtCochiti slot for that date. If an input value is found, the value is set to the $ MRGCD.DirectInputDemandAtCochiti value for that date
The rule always executes
Model slots written by rule:
1. MRGCD.DemandAtCochiti
List of key model objects with slots read by the rule or child functions:
1. MRGCD
Log of when and how the rule has been modified (newest changes at the top):
Date: Who. What
6/17/2020: MCB. Added description and notes fields.
Statements
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Referenced Functions
· [image: RPL Object Icon] IsInput
· [image: RPL Object Icon] RunStartDate
· [image: RPL Object Icon] RunEndDate
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# This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match
# the forecasted volume for the forecast period for each inflow forecast location to an agg series slot for reference in a later firing rule.
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# This rule computes and records the forecasted local inflow to setin each time series in the DailyLocallnflowForecast data object.
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# This rule resets the forecasted flows for the PreForecast period if the user wants to blend the flows in each time series in the DailyInflowForecast data object.
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# This rue resets the forecasted flows for the Forecast period if the user wants to blend the flows in each time series in the DailyInflowForecast data object
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# This rue resets the forecasted flows for the Forecast period if the user wants to blend the flows in each time series in the DailyLocallnflowForecast data object.
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# This rue resets the forecasted flows for the PostForecast period if the user wants to blend the fiows in each time series in the DailyInfiowForecast data object.
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# This rule resets the forecasted flows for the Post Forecast period if the user wants to blend the flows in each time series in the DailyLocallnflowForecast data object.
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o
Getinflowsiotal ‘NextNoOfTmesteps
(Getﬂ:xd ) (Gels!alﬂak(),)
‘GetSlotName. 11,00000000
=)
*RealTineData . RatioFlows” [ GetSlotame. B
(inflowForecastsiot )
o
EES
Getinflowsotal ‘NextNoOfTmesteps
(Getﬂ:xd ) (Gels!alﬂak(),)
‘GetSlotName. 11,00000000
(R
B0
B0F

END FOR

(

‘GetSeriesSlots
(DailyLocalInfiowForecasts )

- {DailyLocalInflowForecasts RatiosAppliedToHistoricalDataForSettingForecastPeriodLocallnflows § ) DO
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FOR (SLOT inflowForecastSlot IN GetSeriesSlots
(DailyInfiowForecasts )

- DailyInfiowForecasts. RatiosAppliedToHistoricalDataForSettingForecastPeriodinfiows ,

DaiyInflonForecasts. Oton ,
DaiyInflonForecasts.DelNorte ,
DalyInflowForecasts.Mogote ,
DaiyInfionForecasts.Lobatos ,
DalyInflonForecasts. WagoniWheelGap

T |NOT IshaN GetinfionSlotAll

GetObject (Ge!sva\nak Q.
( Cre )) s
(inflowForecastsiot )
AND NOT IsTnput
Getinflowsiotal B

‘GetObject
(e )
(inflowForecastsiot )

NextNoOfTimesteps
(Gels!alnak(),)
1300000000
AND NOT HasFlag
Getinfionslotall B

GetObject:
()
(inflowForecastsiot )
’*’(":‘;’L“:T;“? b )

13.00000000

=
Getinfionslotall ‘NextNoOfTmesteps l

Gebject (ssmone0,
( Cre )) oo
(infonForecstst)

=F (r«:ngm RealTimeData . RatioFlows™ [Ge&mm:

(inflowForecastsiot )

o
Getinflowsiotal ‘NextNoOfTmesteps
(Getﬂ:xd ) (Gels!alﬂak(),)
‘GetSlotName. 12.00000000
=)
*RealTineData . RatioFlows” [ GetSlotame. B
(inflowForecastsiot )
o
EES
Getinflowsotal ‘NextNoOfTmesteps
(Getﬂ:xd ) (Gels!alﬂak(),)
‘GetSlotName. 12.00000000
(R
B0
B0F

END FOR

(

‘GetSeriesSlots
(DailyLocalInfiowForecasts )

- {DailyLocalInflowForecasts RatiosAppliedToHistoricalDataForSettingForecastPeriodLocallnflows § ) DO
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FOR ( DATETIME date IN GetStartDate () TO RunEndDate () )0
FOR (OBIECT localnfionReach INLtColradoLocalnfonsobects () )00
b (Ncrlslwut (\um\lnﬂuwRﬁad\. “Local Inflow”, ))“BI
date
localinfionieach . Local nfon [date ]
< (tspamingodeiun () ) THEN
(DaiytistoricalocalinfionData . STRINGIFY localinfiowReach ) [Historicaate (date )]
as
I (tsHstoriaivodeRun () ) THEN
(osiyristorcalocalinfiondsts . STRINGIFY localnfonResch ) [ date )
as
(Dsivtocalinfonorecasts . STRINGIFY ocalnfionReach ) [dste ]
a0
sorF
sorF
B0FOR
b (Ncrlslwut (P\ammln«uw Inflow , ))“BI
date
Patroinfon.Infon [dste ]
<1 (tspamingiodeian () THEN
Osiyristorcalinfondsta.Piatorolnfiow (HistorcaDate (date )]
as
I (isstoriaivodeRun () ) THEN
Osiyristorcalinfiondsta.Piatorolnfon [date )
as
Osiyinfonorecasts Patorolnfon [dste ]
a0
sorF
sorF
20 FOR
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# Localinflows are computed in the Accounting Model runs and thus are not set as inputs.
NOT IsAccountiiodeRun ()
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# This rule sets the local inflows that are in the DailytistoricallocallnflowData data
# object for Planning runs
# or were recorded in the DailyLocalInflowForecasts data object for AOP runs into
# the model object slots (the Colorado Local Inflows are not induded in this rule).
~OR (DATETIME date IN GetStarDste ()T0 Runendoate () )00
FOR (OBIECT ocalinfonfeach INLsihenMexicoTexastocallfonsobyects ()00

b

date,
=
w[m() ]

INOT HasFlag [\um\lnﬂuwRﬁad\ . "Local Inflow” ] THEN

OR IsResmetioceiun ()
OR IslaringhodeRun ()
OR [NOT Isinput (ocalnfionReach . Local Inflon
= )
AND Hasag [ (DaiocalnfonForecasts . STRINGIFYlocallfonesch ),
o
localinfionieach . Local nfon [date ]
< (tspamingodeiun () ) THEN
(DaiytistoricalocalinfionData . STRINGIFY localinfiowReach ) [Historicaate (date )]
as
I (1sReamevodeRun () ) THEN
IF [NOT s lcalnfonResch . Loca Tnfon” [dae | THEN
/AND HasFiag [ locallnflowReach . “Local Inflow” ,
o
localinfionieach . Local infon [date ]
as
17 (NOT 5N (RealTmeLocalnlonForecasts . STRINGIFY ocalinfoneach ) [date ] ) THEN
(ReameLocalnfionForecasts . STRINGIFY ocalifoneach ) [date )
as
SymthetcDsta Localnfonpata [datﬂ,
STRINGIF localnlonReach
sorF
a0
as
(Dsivtocalinfonorecasts . STRINGIFY ocalnfionReach ) [dste ]
a0
sorF

B0F
ENDFOR

END FOR
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# This rule sets the AzoteaWillow flow that are in the DailyHistoricalLocallnflowData data object
# for Planning runs or were recorded in the DailyLocalInflowForecasts data object for AOP runs into the model object slots.
R (DATETIVE date IN GetStarDste ()T0 Runendoate ())00
TF [NOT Istnput. (Azutsawmuw Inflow2, ) THEN
date
e(Eesa ORI
OR IslaringhodeRun ()
OR [NOT Isinput [ Azotestilon.Infonz,
[ )
/AND HasFlag [ DailyLocallnflowForecasts. AzoteaWilow ,
o
Aaoteatiilon.infowz [dste ]
= (tspamingodeiun () THEN
Osiyristorcaocalinfonpsta.Azotelow (HistorcaDate (date )]
as
Osiytocalinfonorecasts Azoteatilon [dste ]
aorF
sorF
20 FOR
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NOT IsAccountModelRun ()
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# This rule sets the inflows for each San Juan diversion reach inflows that are in the DailyHistoricalLocallnflowData data object
# for Planning runs or were recorded in the DailyLocalInflowForecasts data object for AOP runs into the model object slots.
R ( OBJECT sanluanResch INListsubbasn (Ssniuen ) J0O
FOR (DATETIVE date IN GtstartDate () TO Runendoate () )00
b NOﬂs"wt(sanJuanREad\. ‘m«uw‘,) THEN
date
e(Eesa ORI
OR IslarringhodeRun ()
OR [NOT Isirput [ sansreach . Tnfon”,
(i )
AND Hasag [ (alyinflonForecasts . STRINGIFY ssnanResch ),
o
sanaesch. Tnfon” (date )
< (tsamingiodeiun () THEN
(Daiytistoricainflowbata . STRINGIFY sanJuarieach ) [ HistoricalDate (date )]
as
(OsiyinfonForecasts . STRINGIFY sanuarteach ) [dste ]
sorF
sorF
B0FR

N0 FOR
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# This rule sets the ice coverage data from the DailyhistoricallceCoverageData data object for each reservoir.Ice Coverage siot
FOR (DATETIVE date INRunStartDete ()TO Runtndoate ()00
FOR (OBJECT reservor IN Listsubbssin (Reservoi™) )00
Y e ) e
date
AND | [ (STRINGIFYreservor ) 1= Elphantoutte”
[,m et ]
AND (STRINGIFYreservor ) 1= Vambe
AND (STRINGIFYreservor ) = Platoro”
/AND SumSlotByCol [ reservair . “Surface Ice Coverage”, | > 0.00000000
@'Start Timestep”,
@Finish Timestep®,
0.00000000
reservor . SurfaceIce Coverage” [date )
~IF (1saringtioceRun ())THEN
(DaiyistoricallceCoverageData . STRINGIFY reservr ) istorcalDate (date )]
as
I [1sResTmeModeRun () e
AND dste >= Getstarste ()
SE==l )
ANDNOT Isen (ReafTmelceCoverage . STRINGIFYreservor ) [date ]
7 (NOT 15NN (RealTmelceCoverage . STRINGIFY reservoir ) [date ] ) THEN
(RealTmelceCoverage . STRINGIFY reservor ) [date ]
as
T S T I
STRINGIFY reservir
¥ (mm reservoir . "Surface Ice Coverage” [ GetStartDate-1Timestep ()] )m
ANDNOT Isan (ReafTmelceCoverage . STRINGIFY reservor ) [ reafTmeEndbte ]
I (resTmeendbate >~ Getstartpate-Tmestzp () )THEN
(RealTimelceCoverage . STRINGIFY reservir ) [reaimeEndoate ]
= Reaimepata Ratolcecoverage [Smwvvesewuw, ]
o

as
reservor . Surface Lce Coverage” [GetStarDste-TTmestep ()]
* ReaimeData Ratolcecoverage [smmclrvge ]
o

aorF
as
¥ (mm reservoir . "Surface Ice Coverage” [ GetStartDate-tTimestep ()] )m
AND Isan (ReafTmelceCoverage . STRINGIFY reservor ) [ reafTmeEndbte ]
reservor . SurfaceIce Coverage” [GetStartDate-Timestep ()]
* ReaimeData Ratolcecoverage [Smwvvesewuw, ]
o

as
(e e [resimeencoate ] | e
AND It reservr . Surface Ice Coverage” [ Getstartpate-TTmestes ()]
(ReamelceCoversge . STRINGIFY reservir ) [reaTmeEncoste )
= Reaimepata Ratolcecoverage [smmclrvge ]
o

EES
DaiytistoricaData ( DaiyHistoricallceCoverageData ,
STRINGIFY reservair,
ReservoirForecastt ocations (reservoir ),
date
BOF
B0F
B0F
ENDWITH
B0F

DaiytistoricaData ( DaiyHistoricallceCoverageData ,
STRINGIFY reservair,
ReservoirForecastt ocations (reservoir ),
date
BOF
BOF
B0F
ENDFOR
END FOR
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# This rule sets flows that are in the SynthteticData data object for the AbvNambe streamgage object.
R (DATETIME date IN GetStarDste ()T0 Runendoate ())D0
I (WO tsirput (Nambe.Infow, date ) ) THEN
Abianbe Gage nfon [date ] = SynthetcDsta.GageData [dte , “Abwanbe*)
sorF
20 FOR
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NOT IsAccountModelRun () AND NOT IsHistoricalModelRun ()




image124.png
# This rule sets the inflows that are in the DailyHistoricalLocallnflowData data object for Planning runs,
# or in the SyntheticData data object or were recorded in the DailyInflowForecasts data object for Accounting or AOP runs into the model object siots.
R (DATETIME date INRunstartDate () TO Runndoate () )00
FOR [SLOT gage IN GetSeresSots -/ Dsiysistorcalinfiondsta.Otoni, 0
(osiyristorcalifondsta )  Daiytistorcalinfondsta.Riodlanco
OsiyristorcalinfonDsta.NavajoRiver
DsiyristorcalifonDsta LiteNavaoRver ,
DsiyristorcalinfonDsta.agoniheclsap
OsiyristorcalifonDsta.Delore ,
Osiyristorcalinfondsta.Mogote ,
DsiyristorcalifonDsta Patoalnfon ,
DsiyristorcalinfonDsta.Lobatos
I | [NoT it e
etnfonsiot o

' GetObject
()
(gage )
| AND NOT IsRealTimeModeRun ()
OR |IsRealTmeModeRun ()
o
=

‘GetObject
(=)
(gage)
date
AND [HasFlag
DallyInflowForecasts . GetSlothame ,
(gage)
date,
-
ORNOT HasFiag

Getinfiowslot B

' GetObject
()
(gage )
-
Getinflonsiot Cdete]

‘GetObject
()
(gage )
=TF (1sPlanningModeRun () ) THEN
DalyhistoricallnfionData . GetSiothiame [ HistoricalDate:

(gage) | (date)

as
I | (AccountiodzRun () e
AND.UseSyrtheticDataForAccountitodeiun ()
(mm P )
(&)
R [1sReaiTmeodzRun ()
AND Ishan DaiyinfinForecasts . GetSothame [dste ]
[&S)
AND I Getinfonsiot (date)

GetObject
( (&w_))
Cooge)
IF 15N SymthetcData GageDsta [ cate, e
( [aw_ )
(&)
SyntheticData. GlobalMssingFlowFiag [ ]
as
SimthetData GageData [ dat
Getsottiame
(&)
aorF
as
I (iststoriaivodeRun () ) THEN
(R s e [date) )

(&)
as
OsiyinfonForecass . GetSlotame [date ]
(&)
sorF
a0
sorF

sorF
B0FR

END FOR
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# This rule sets the crop imigated areas from the SyntheticData data object or MRGHistoricalAgArea data object into the model object siots.
# Thi rues sets rop ET rates fiom the DaiyProjectecbata data object o the SyntheticData data object nto the mode object sots
m(ummaawﬂmm )m
(“MiddleRioGrandeCropareas™ )
WITH [ STRING reformattedCropaveaame 0o
= Remove the " from the rop area name.
[w < }]cmr(kl&mmm:

B ) (aroparea)

 Iigated Area
ml(nATEnMEdacsmmmsmsmu ToRunEndDate () | DO
(Runstaripate ())

WITH | DATETIVE agareatear
= # For historical runs, take ag are data for the model un year, otherwise take the historical year specfied by PlanningData. HstoricaRepeatear
T (IstistoricalModeRun () ) THEN
Nexthate

(am, )
@December 317
ase
RepeattearDecember31 ()
B0
T (NoT input TN
( (ww))
date
aopirea . Trigated Area” [cate ]
=T [IsaccountiodeRun () e
[m: (ugsmﬂgmamrwkmmﬂm O )]
(OR IsNal MRGristoricalAgivea . reformattedCropareatiame [agareatear ]
SyntheticData Croplrigatediveas [ STRINGIFY cropirea ,
“hrea”
ase
WRGHstoricalAgarea . reformattedCropAreatiame [ agAveatear )
2o
BoF
0w
BFoR
FOR (DATETIME date IN RunstartDate () TO Rurénddate () )00
# Evapotranspiaton Rote
T [NoT lnput TN
( (am.W.,mom-,))
date
opares . Evapotranspraton Rate” [ date ]
=IF (IsPlanningModeRun () ) THEN
T ModeRunTypeTriggers ModelTrigger ToleModelstoricavear ToplanringYearTable_tfor0n 0for0fF [ ]
ANDNOT Isinput
(mwﬂ. Irigated Area” )
date
DaiyProjectedCropETRates . reformattedCropareatiame [m.mm
(date)
* CropETRateData PotentiaToActualE TRateRatioAdiustment [ ]
ase
DalyMappedCropETRates . eformattedCropareatiame [ date ]
* CropETRateData PotentiaToActualETRateRatioAdiustment [ ]
B0
s
T (1sReameModeRun () TN
A0 date
>=GetstartDate ()
or (lslmlh‘ﬂlm O )
AND NOT Ishal (RealTimeCropETRates . STRINGIFYreformattedCropaveatiame ) [ date ]
IF (NOT 1N (RealTmeCropETRates . STRINGIFY reformatiedCropéreaame ) [date ] ) THEN
(RealTmeCropETRates . STRINGIFY reformattedCropéreaiiame ) [date
* CropETRateData PotentilToActualETRateRatioAdiustment [ ]
ase
‘WITH DATETIVE realTimeEndDate = ReaTmeEndDate oo
(Reammecmrﬂ'ﬂatss, )
STRINGIFY reformattedCropareatiame
¥ (mm ophrea . ‘Evapotranspiration Rate” [ GetStartDate-1Timestep ()] )m
AND NOT Ishall (RealTmeCropETRates . STRINGIFY reformattedCropareatiame ) [ realTimeEndDate ]
b (veammeEndDatE )m
>= GetStartDate-TTimestep ()
(RealTmeCropETRates . STRINGIFY reformatiedCropéreaiiame ) [ realTmeEndbate ]
*RealTimeData RatoCropET [mvefmman&dcmpﬂleamme, ]
o

THEN

= CropETRateDsta.PotentilToActuseTRateRstoAdstment ]
as
Goprea . Euapotranspration Rate” [GetstarDste-Tmestep ()]
= ReaimeDats, RatoCropET [myemmmwmm, ]
o

aorF
as
¥ (mm ophrea . ‘Evapotranspiration Rate” [ GetStartDate-1Timestep ()] )m
AND It (ReslTmeCropETRates . STRINGIFY reformatiecCropéveaiame ) [reaTimeEncDste ]
aopirea . Evapotranspration Rate” [ GetStarDate-TTmestep () ]
= ReaimeDats, RatoCropET [myemmdcmwﬂme, ]
o

as
(e ST ) [resimeencoate ) =
AND IshaN ropives . Evapotranspration Rate” Getstartate-Tmestes ()]
(ReaTimeCropETRates . STRINGIFY reformattedCropveatiame ) (resiTmeendbate )
= ReaimeDats, RatioCropET [myemmmwmm, ]
o

= CropETRateDsta.PotentilToActuseTRateRstoAdstment ]
as
DaiypistorcaDsta
OsiyprojectedcropETRates
reformattedCropireaame |
“Otowi",
date
= CropETRateDsta.PotentalToActuseTRateRstoAdstment ]
a0
a0
aor
0w
a0
as
I [1saccountiodeiun () e
AND.[UseSyritheticDataForAccountitodeiun ()
OR Ita DaihProjectedCropETRates . reformattedCropieatame [ ForecastDate
date,
Forecastrear

date,
“Oton
100000000

SymthetDate, CropETRates [ date,
STRINGIFY cropives
= CropETRateDsta.PotentilToActuseTRateRstoAdystment ]
as
I (isHstoriavodeRun () ) THEN
OsiyristorcaCropETRates . reformatedCropireaiame (date )
= CropETRateDsta.PotentalToActusTRateRstoAdstment [ ]
as
DaiypistorcaDsta
OsiyprojectedcropETRates
reformattedCropireaame |
“Otowi",
date
= CropETRateDsta.PotentalToActuseTRateRstoAdstment ]
a0
a0
a0
sorF
sorF
B0FR
0w
N0 FOR
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# This rule sets the riparian irrigated areas from the MRGHistoricalRiparianArea data object into the model groundwater object siots,

# and sets riparian ET rates from the DailyHistoricalRiparianETRatesData data object into the model groundwater object siots.

R (DATETIVE date INRunstartDate () TO Runndoate () )00

FOR (DEJEL’r ‘groundwater IN ListSubbasin )Dﬂ
(MRG 6 Objects™)
WITH [DATETIME aghveatear
= For istoriclrun, take g area data forthemodel run year, otheise take the istorical year specfied by Plamingbata HistorcaRepestiear
I (isHstoriaivodeRun () ) THEN
NexDste

(am, )
@December 317
ase
RepeattearDecember31 ()
BoF
= Rparin Area
T [NOT slnput TN
r—
date
groundate: . Riparian Area” [date
< [IsaccountiodeRun () e
[m: (u-xswugnmavaﬁ-mm O )]
(OR Istan (MRGHstorcaRiparanrea . STRINGIFY groundwater ) [ agareavear ]
SyntheticData Riparianireas [ STRINGIFY groundater , ]
“hrea”
ase
(MRGHtoricaRiparianvea . STRINGIFY groundwater ) [agareavear ]
BoF
BoF
e wmH
#ETRate
T [NOT tinput TN
[ oo )
date
croundvater . ET Rate” [date ]
=IF (IsPlanningModeRun () ) THEN
(DaiyHistoricalRiparian€TRates . STRINGIFY groundwater ) [ HistoricaiDate.
[ (date)
s
T (1sReameModeRun () TN
A0 date
GetstartDate ()
or (m O )
AND NOT Ishahl (RealTmeRiparianETRates . STRINGIFY groundwater ) [ date ]
IF (NOT 1t (RealTmeRiparianETRates . STRINGIFY groundwater ) [ date ] ) THEN
(RealTmeRiparianETRates . STRINGIFY groundwater ) [ date ]
s
‘WITH DATETIVE realTimeEndDate = ReaTmeEndDate oo
(REEH’\MERADENEHETRMES, )
STRINGIFY groundater
¥ (mm groundwater . "ET Rate” [ GetStartDate-Tmestep ()] )m
AND NOT Ishatt (RealTmeRiparianETRates . STRINGIFY groundwter ) [ realTimeEndDate ]
b (veammeEndDatE )m
>= GetStartDate-TTimestep ()
(RealTmeRparianETRates . STRINGIFY groundiwater ) [reaTimeEndbate ]
*RealTimeData RatioRlpariankT [smmmrvgmundwatev, ]
o

as
arounduster . ETRate" [GetstarDste-Tmesten ()]
*RealTimeData.RatioRiparianET [smmclrv groundwater , ]
o

aorF
as
F (mm groundwater . ET Rate” [ GetStartDate-TTimestep ()]
AND Isan (ReslTmeRparianTRates . STRINGIFY groundviter ) [reaimeEncDste ]
arounduster . T Rate" [ GetStarDste-Tmestep ()]
= ReaimeData RatoRparanET [mgwmm, ]
o

as
(e S e [resimezncoate ) =
AND Ishat rouncinter . T Rate” Getstartpate-TTmestes ()]
(ReafTmeRiparinE TRates . STRINGIFY roundater ) [reaTimeEndbate ]
= ReaimeData RatoRparianET [mgwmm, ]
o

EES
DaiytistoricaData
DaiyHistoricalRparianETRates ,
STRINGIFY groundwater ,
“Oton,
date
B0
B0F
B0F
ENDWITH
B0F
S
T |IsAccountModeRun () THEN
OR (UseSyntheticDataForAccountModeRun ()
AND IsNaN ( DaiyHistoricalRiparianETRates . STRINGIFY groundwater ) [ ForecastDate.
date,
Forecastfear

date,
“Oton
100000000

SynthetcData RpsrianeTRates [date,
STRINGIFY rouncinater
as
I (isHstoriaivodeRun () ) THEN
(DsiyristorcaRparanETRstes . STRINGIFY groundhater ) [dste ]
as
DaiypistorcaDst
DaiyistorcaRiparanTRates
STRINGIFY groundater
“Otowi",
date
a0
a0
a0
sorF
sorF
B0FR
N0 FOR
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# This rue sets the pan evaporation from the DalyHistoricalMiddleRGOpenWaterEvapData or SyntheticData data objects into the model reach object slots,
2 and sets pan evaporation from the DalyistoricaRiperianETRatesData data object o the model roundvater object ot
FOR (DATETIME date IN RunstartDate () TO Runndbate () )00
St iver pen water evaporaton rates.
For (uBJE::r mejorReach I ListSubbasin )m
(RiverEvapObjects™ )
WITH [ STRING reachtiame 3
=spit <
(smmmrv mejorReach , )
“Sespage”
T [NoTIsinput TN
( (Mw))
date
mejorReach . ‘Pan Evaporation” [ date ]
=IF (1sPlanningModeRun () ) THEN
(DailyHistoricalMiddieR GOpentWaterEvapData . reachiName ) [ HistoricalDate.
[ (date)
as
I [1sRealTmevodekun () TN
D ate
>=GetstartDate ()
or (m QO )
AND NOT Ishal (RealTmeMiddeR GOpeniaterEvap . STRINGIFY reachame ) [ date ]
IF (NOT IshaN (RealTmeMiddeRGOpentaterEvap . STRINGIFY reachiame ) [date ] ) THEN
(RealTmetiddeRGOopentiaterEvap . STRINGIFY reachame ) [ date ]
as
WITH DATETIVE realTmeEndDate = RealTmeEndDate EY
(ReammeM\dd\eRGDDenWatEvaED, )
STRINGIFY reachtiame
¥ (mm majorReach . *Pan Evaporation” [ GetStartDate-Timestep ()] )m
AND NOT Ishatl RealTmeMiddeR GOpeniaterEvap . STRINGIFY reachame ) [realTmeEndbte ]
i (veammeEndDatE )m
>= GetStartDate-TTimestep ()
(RealTmetiddeRGOperiaterEvap . STRINGIFY reachame ) [ realTimeEndDate ]
= RealTimeData RatioMddeR GOpenViaterEvap [svmmymmme, ]
o

as
majoreach . an Evaporation” [ GettartDate-Timesten ()]
* RealTimeData RatoMicdeRGOpenViaterEvep [myemme, ]
o

aorF
as
F (mm majorResch . Pan Evaporation” [ GetstartDate-Timestep ()]
AND Isat (RealTmeMiddeRGOpeniaterEyap . STRINGIFY reachlame ) [reaimeEndDate ]
majorReach . an Evaporato” [ GettartDate-Timesten ()]
* RealTimeData RatoMicdeRGOpenViaterEvep [m,ﬂmm, ]
o

as
oy ST [resimecncoate ) =
AND Ishat majorReach . Pan Evaparstion” [ GetStarDste-TTimestep () )
(RealTmeMicdeRGOpentiatervap . STRINGIFY reachtiame ) [ resiTmecrdbate )
= ReaTimeData RatoMicdeRGOpenVatervep [myemm, ]
o

EES
DaiytistoricaData
DalyHistorcalMiddeRGOpenWaterEvapData ,
reachame ,
“Oton”,
date
B0
B0F
B0F
ENDWITH
B0F
S
T |IsAccountModeRun () THEN
AND (UseSyntheticDataForAccountModeRun ()
OR IsNaN ( DaiyHistoricalMiddieRGOpentaterEvapData . reachName ) [ForecastDate.
date,
Forecastfear

date,
“Oton
100000000

SyntheticData.PanEvaporationData [date . ]

reachName
EES
DaiytistoricaData
DalyHistorcalMiddeRGOpenWaterEvapData ,
reachame ,
“Oton”,
date
B0
B0F
BOF
B0F
EpwImH
ENDFOR
# Setwetted sands evaprates

For (uBJE::r iverGHObject I ListSubbasin
(RiverGroundwaterObjects™ )
WITH ( STRING majorGiReachiame 00
=spit <)
STRINGIFY riverGuiObject,
(e )
T [NoTIsinput TN

date
herGHObject. an Eveporatin” [dste ]
< (1samingodeiun () )THEN
(DsihristorcabiddeRGOpensterEvapDats . mjorGHReachame ) [HistoricaDate
[ (date)
as
I (1eaTmevodeRun () | THEN
[,.m ]
>= Getstarmate ()
17 (NOT 15NN (RealTimeMiddeRGOpeniaterap . STRINGIFY majorGiReachNme ) [date ] ) THEN
(ReaTimeMicdeRGOpenviatervap . STRINGIFY majorGiReschme ) [date )
as
WITH DATETIVE resiTimeEndDate - ReaimeEncDste 0
()
STRINGIFY majorGHReschame
" (mm iverGWObject . Pan Evaporation” [ GetstartDate-Timestep ()]
AND NOT It (ReslTmeNiddeR GOpeniaterEvap . STRINGIFYmajorGiiReschame ) [reaiTmendoate )
b (veammeEndDatE )m
5= GetstarDste-TTmestep ()
(RealTmeMicdeRGOpenviatertvep . STRINGIFY majorGiReachame ) [reaimeEncoste ]
= ReaTimeData RatoMicdeRGOpenVatervep [m,ﬂa,mswmmme, ]
o

as
herGHObject. Pan Evaporation” [ GettartDate-Timestep ()]
* RealTimeData RatoMicdeRGOpenviatervap [smnmrvmajmswneamrwame, ]
o

aorF
as
F (mm iverGWObject . Pan Evaporation” [ GetstartDate-Timestep ()]
AND Isat (ResfTmeNiddeR GOpeniaterEvap . STRINGIFY majorGiiReschme ) [resiTmendoate )
HerGHObject. Pan Eveporation’ [ GettartDate-Timestep ()
* RealTimeData RatoMicdeRGOpenviatervap [mmmwmmm, ]
o

as
(T S ) [resimeencoate ) =
AND Ishat rverGHObyect . Pan Evaporation” [ GetstartDate-TTmestes ()]
(RealTimeMicdeRGOpenviaterEvap . STRINGIFY majorGHReachame ) [reaimeEncDste ]
= ReaTimeData RatoMicdeRGOpenVatervep [mma,mswmmme, ]
o

EES
DaiytistoricaData
DalyHistoricalMiddleRGOpenWaterEvapData ,
majorGiReachName ,
“Oton”,
date
B0
B0F
B0F
ENDWITH
B0F
S
T |IsAccountModeRun () THEN
AND (UseSyntheticDataForAccountModeRun ()
OR IsNaN ( DailyHistoricalMiddieRGOpentaterEvapData . majorGWReachName ) [ ForecastDate
date,
Forecastfear

date,
“Oton
100000000

SyntheticData PanvaporationData [ date ,

majorGWReachName
EES
DaiytistoricaData
DalyHistoricalMiddleRGOpenWaterEvapData ,
majorGiReachName ,
“Oton”,
date
B0
B0F
BOF
B0F
EpwImH
ENDFOR

END FOR
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# This rule sets the inflows that are in the SyntheticData data object into the model object slots for the gages listed.
FOR [DATETIME date IN RunstarDate ()70 I (1sAccountiodeRun () )THEN | 0O
Runendate ()
ase
GetstarDate-Timestep ()
B0F
FOR (OBIECT gage INLtaddtonsGapesForAccauntingodeRuns () JDO
T (NOT it (gage . "Gage Infow” ,date ) )THEN
gage . Gage Infon” [date ] ~ I (1aN SynthetcData.GageData [dte , STRINGIFY gage ] ) THEN
Symihetcoata.GobalssngFonfiag (]

as
SynthetcDsta.GageData [ date, STRINGIFY gage ]
aorF
sorF
B0FR

END FOR
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# This rule sets the Diversion Requested and Depletion Requested from the SyntheticData data objects into the model diversion object slots. The Depletion Requested for each canal is set based on the fractional return flows set up in a table for each
e E—
.
# This rule makes two assignments for each timestep (start of run to end of run), per each water user. The first assignment s the diversion request. This number is computed by multiplying diversion requests on the RioChamaDiversionData object (input.
# by modeler for each water user) by a scale factor (input by user in a table slot RioChamaDiversionData. ScaleFactor) . The second assignment is the Depletion Requested slot for each water user. This number is set by multiplying the Diversion
= Recuested by the retur flow factor ocated on the table ot RoChamsDersonData, FractonaReturrons for each water user.
R (DATETIME date INRunstartDate () TO Runndoate () )00
M(Dﬁlmatﬂqu\ammﬂtﬁm )Dﬂ
(ioChamacequiss”)
= Diverson Reuested
I [NOTIsinput e
( (mnu))
date
acequi . Diversion Requested” [date ]
= SyntheticDsta.RioChamaDivrsins [ date,

GetElementiame
(acequia )
B0F
# Depletion Requested
IF (NOT Isinput THEN
( (m‘a.Wmmm-,))
date

acequis . Depleton Requested” [date )
=~ SyntheticDsta.RioChamaDiversins [ date,

GetElementiame
(acequia )
*SyntheticData RioChamaFractionaReturrFions [ date ,
GetElementiame
(acequia )
B0F
ENDFOR

END FOR
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# This rue sets the Diversion Requested and Depletion Requested from the MRGCDData data object into the model diversion object slots.
# The rule allows for the diversions to also be scaled for a portion of each calendar year (This scale factor has been set to zero to reflect
# o adjustment for essentially a ni date range, January 1to January 1, for all the most recent appications).
£
# This rule makes an assignment for each tinestep (start of run to end of ur), for each water user, The assignment is computed by
# multplying diversion requests on the MiddeRioGrandeDiversionsData object (input by modeler for each water user) by a scale factor
# (input by user in a table slot MiddieRioGrandeDiversionsData. ScaleFactor) . If the water user is AlgodonesDrain, the sign of the input
# number is changed because it s not a diversion but an inflow.
FOR ( DATETIME date IN RunStartDate ()TO # Changed to RunEndDate to consoldate functionaitty from another rule with the same name \ DO
( # "SetMiddeRioGrandeDiversionRequested”, 6/25/20
RungndDate ()
FOR  OBJECT middleRioGrandeCanal IN ListSubbasin
(“MiddleRioGrandeDiversions™ )

= Diverson Reuested
I [NOTIsinput e
date
middeRioGrandeCanl . Diversion Recuested” [ dte ]
= Get¥RGCODersonRequested
(m\dd\emusvandecana\ . )
date
sorF
# Depletion Requested
I (NOTIsinput e
date
I (1siput e
date
middeRioGrandeCanal . Depeton Requested” [date ]
= micdeRioGrandeCana . ‘Dversion Requested” [ date )
as
middeRioGrandeCandl . Depetion Requested [date ]
= GetHRGCODersonRequested
(m\dd\emusvandecana\ . )
date
sorF
sor
B0FOR
= Boscue del Apsche Diverson Requested
I (NOT Isinput e
( (sqmu))
date
Sosaue del Apsche Dversion Requested [dste ]
=~ SymthetcDsta.Bosquedelapachediverson [
sorF
# Bosque del Apache.Depletion Requested
I (NOT Isinput e
( (EamuedemeDeweoanmﬁd,))
date
Sosaue del Apsche,Deplton Requested [date )
=~ SymtheticDsta.Bosquedelipachediverson ()
sorF
SN0 FOR
# This FOR DO loop was preserved from original SetMiddieRioGrandeDiversionRequested rule. -6/25/20
FOR. (DATETIME date INRunstartDate ()TOTF (1saccountodRun () )THEN | 0O
Runencpate ()
as
GetstartDate-Timesten ()
aor
 SanAcaciaDiversons:Cansliv Dversion Recuested
b (Ncrlslwut (sanmuanwemuns:cana\nw Diversion Requested , ) )“BI
date
SanAcacaDiversonsCansiiv. Diversion Requested [ date )
=Max [ GetMRGCDDiversionRequested (sanmuanwemuns:cana\nw . )
date
“NaNTozero (DrantnitRetn.Totd outfo (@ -17]),
0.00000000 "
sorF
# SanAcaciaDiversions:CanalDiv.Depletion Requested
b (Ncrlslwut (sanmuanwemuns:cana\nw Depletion Requested , ) )“BI
date
SanAcacabiversir
=~ 0.00000000
sorF
20 FOR

i Deplton Requested [ dae ]
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FOR [STRING subbasin IN (" “BiwCochitiDepletions™, )| DO
"BlwSanFeipeDepietions” ,
“BlwlsletaDepletions” ,
"SanAcaciaDepletions™
FOR ( OBJECT area IN ListSubbasin )m
(subbasin )
WITH (DATETIME DayBeforeStartDate 0o
= PreviousTimestep.
CompletePartiaiDate:
‘NumberToDate B
(MRECD IrrigationDates [ "startdate” , ] )
subbasin

ot
WITH [DATETIME PauseDate 0
= CompletePartialDate
NamberToDate o
(MRECD IrrigationDates [ “pausedate”, ] )
subbssin
et
WITH [DATETIME DayBeforeResumeDate 0
~revousTmestep
| CompletePartialDate
NamberToDate o
(MRECD IrrigationDates [ ‘resumedate”, ] )
subbssn
et
FOR (DATETIME date IN ( 6°¢'TO DayBeforeStariDate ) UNION ( PauseDate TO DaygeforeResumeDate ) )00
I [NOT Isinput e
( (nu))
date
area, Diversion Requested” [date ]
~0.00000000
sorF
B0FR
0w
e wm
0w
B0FOR
N0 FOR
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FOR (DATETIME date IN RunStartDate () TO RunEndDate () )DO
FOR (OBJECT coradCansl INLtColorado30percentrractinaieturrFonsObiects () )00
17 (NOT tsirput (cooradoCanal . Fractonsl Return Flow”, cate ) ) THEN
cloracoCansl . Fractonsl Retum Fow” [date ] = SynthetcData.GobaFractonsRetumion3opercent [
sorF
B0FR
SN0 FOR

R (DATETIVE date INRunstartDate ()70 Runndoate () )00
FOR (OBJECT coradCansl INLtColorado 0percentrractinaieturrFonsObiects (1 )00
17 (WO tsirput (cooradoCanal . Fractonsl Return Flow”, cate ) ) THEN
cloradoCansl . Fractonsl Retum Fow” [date ] = SynthetcDsta.GobaFractonsRetumiow opercent [
sorF
B0FR
SN0 FOR

R (DATETIVE date INRunstartDate ()70 Runndoate () )00
FOR (OBJECT colorsdoCansl INLtColoradozercpercentrractonaReturnonsobects () )00
17 (NOT tsiput (cooradoCanal . FractonslReturn Flow” cate ) ) THEN
cloracoCansl . Fractonsl Retum Fow” [date ] = Synthetcdsta.FractonsReturonzero [
sorF
B0FR
N0 FOR
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# This rule sets the Fractional Return Flows from the from the SyntheticData data object into the model diversion object slots.
R (DATETIVE date INRunstartDate () TO Runndoate () )00
FOR (OBJECT micdeRioGrandeCansl N Listsubbssin ( TiddeRioGrandeDersions™) )00
17 (NOT tsirput (mcdeRioGrandeCanal . Fractionsl Retum Fow  dste ) )THEN
middeRioGrandeCanl . Fractonal Return Fon” [ date ) = Symthetcoata FractonsRetusnionzero (]

17 (NOT tsiput (AbucueraueatrUse.Fractionsl et Flow  dste ) THEN

AbucuerqueaterUser Fractonsl Retum Fow [ date ) = Synthetcoata GobsFractonsiRetumlonsopercent (]
sorF
20 FOR
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# This rule sets the Percent of Available to Divert Fraction from the SyntheticData data object into the model diversion (wasteway) object siots.
# This rule also sets Diversion Requested flows based on the time of year for other specific diversion objects.
.
# For every timestep, for every wastewater Data Object (BernallioWastewater, AlbuquerqueWastewater, BelenWastewater, LosLunasWastewater,
# RioRanchoWastewater, and SocorroWastewater), the Daily Return slot is set to the corresponding slot on the DailyMiddleRGDrainAndWWorecasts
- oata Cbect.
m(ua]mwasﬁwaymm&m )Dﬂ
(viddeRosrandevizstenays*)
FOR (DATETIVE date INRunstaripate () TO Runncdste () )00

I [NOT Isinput e
date
wasteway . Percent of Avaiabl To Dvert” [dste ]
=~ Symthetcosta.wasteway [ date ]
STRINGIFY wasteway
sorF
B0FR
SN0 FOR
FOR DATETIME date INRunstartDate () TOTF (1saccountodRun () )THEN | 0O
Runencpate ()
as
GetstartDate-Timesten ()
aorF
b (Ncrlslwut (cuna\essyphun Diversion Request , ))“BI
date

Corralessyphon Dnverson Recuest [date ]
= CoraesSphanCal.CorralesDnersns (]
sor
b (Ncrlslwut (Amsmsyphun Diversion Request , ))“BI
date
Atrscosyphon. Dvrsion Recuest [dste ]
V. (NaNTazero  AngostrsastSdeAgDepietonsCanal TotalOutfon [ @t~ 1°])
0.00000000 "
aor
b (Ncrlslwut (cenva\was@sway Diversion Request , ) )“BI
date
Centrasstewsy Derson Recuest [ date )
< (@ >- @Varch 1'AND @'Y <= @October 31" ) THEN
I (eNTozero ( Cental Gage Outfon [ @t~ 1] ) < 600.00000000 “fs” ) THEN
Vi (NaNTazero ( AngostrsastSdeAgDepietionsCanal TotalOutfon [ @t-1°])
“NaNTozero ( Atrscosyphon Dnverson Request [ @t 1))
- 150.00000000 "cfs”,
0.00000000 "

Vi (NaNTazero ( AngostrsastSdeagDepietonsCanal TotalOutfon [@°t-1°])
“NaNTozero ( Atrscosyphon Dnverson Reauest [ @t 1))
- 140.00000000 "cfs”,
0.00000000

aorF
as
NaNTazero ( AngostrsastSdeagDepietonsCanal TotalOutfon [t~ 1))
“NaNTozero ( Atrscosyphon Dnverson Reauest (@7 ))
sorF
aor
b (Ncrlslwut (lsletzTuBemavdumea:mastswayﬂwemun Diversion Request , ))“BI
date
IetaToemardoares:ssteiiayDierson Diverson Recuest [date ]
~1F (dste = @'Varch 1"AND date <~ @"Octaber 31°) THEN
Ve (NaNTazero (etaTosemardoaressasteway.Total Infon [@°t-1°])
perslavizstenaysCac TargeteiveryTosaniuanivancansl (1
e 0. )
NaNTazero (etaTosemardodrescasteay.Total Infion [@°t- 1))
as
NaNTazero (etaTosemardoaressasteay.Total Infion [ @t~ 1))
aorF
aor
b (Ncrlslwut (BypassTuBe\en Diversion Request , ))“BI
date
SypsssToBelen Dversion Request [ date )
< (@ >= @March 1'AND @'Y <= @"Octaber 31°) THEN
50.00000000 °cs”
as
0.00000000 e
aorF
sorF
20 FOR
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# This rule sets the Locked In slot from the SyntheticData data object into the model reservoir object slots.

on (AT e R O FETER ) il
(OR ModeRunTypeTrigers.ModeTrigger_torAccount_2fo._forParning_frtistorcal_SforResiTme (] == 4.00000000
Runencpate ()
as
(e NN =
OR IResmetioceiun ()
GettartDateORubasedsmustion HookAheadTmesteps ()
as
GetstartDate-Timesten ()
aorF
aor
FOR (OBIECT corpsroject N ListCorpspraects () )00
I [NOT Isinput e
( (Wm,m.mm,))
date

corpproject. Locked n” (date ]
~ Symthetcpata Gabsluntesssetzero [
sorF
B0FR
N0 FOR
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# This rule sets the Minimum Effidency and Fraction GW Return Flow from the SyntheticData data object into the model water user object siots.
R (DATETIVE date INRunstartDate () TO Runndoate () )00
Fal(us]maupmeamlslsu:m )Dﬂ
(MdeRioGrandecropareas”)
=M Efcency
T (NoT it men
( (am.wwmw-,))
date
aopivea . Mnmm Eficency” [date )
= Symthetcpata.Gobalinmumficency [
s0F
= Fracton G Retun Fow
T (NoT it men
( (wﬂ,k))
date
aopives. Fracton G Retun Fow” [date ]
= Symthetcpata.GobalFractonGReturFow (]
s0F
B0FR
D FOR.
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# This rule sets the Maximum Seepage from the SyntheticData data object into the mode! aggregate distribution canal object siots
R (DATETIVE date INRunstartDate () TO Runndoate () )00

FOR (OBJECT canslseepageObject N Listsubbssi ( Canlseepsgeobiects*) )00

cansieepageObiect . Vixinum Seepage” [ date )
T (Ncrlslwut (mna\seepﬂgeumen. “Maximum Seepage” , ) )m
date
SynthetcData Canavaxmumseepsge [ date,
Spit (mmna\seepﬂgeub}en, )(n »
“Canal®

BOF
ENDFOR
END FOR
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# This rule sets the Inflow from the SyntheticData data object into the model reach object siots.
o (5L0T cran I LstSotsTopOfDrans () JDO
FOR (DATETIVE date INRunstartDate () TO RunncDste () )00
17 (WO tsiput (dran, date ) ) THEN
aran [cate ) = SynthescpatndobaFonsetzero [
B0
B0FR
D FOR.
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# The El Vado, Abiquiu, and Elephant Butte level power reservoir objects in URGWOM are set up to compute the power generation with the turbines at each of these three reservoirs.
# A required input as part of this setup is the tailwater elevation at the reservoir. This rule sets the Tailwater Elevation, from the SyntheticData data object into the model reservoir object slots.
R (DATETIVE date INRunstartDate ()70 Runndoate () )00
FOR (DEJEL’r PpowerReservoir IN ListSubbasin )Dﬂ
(ronermeservor™)
I [NoT Isinput e
[ .
date
ponerReservar . Tabwater Evation” [ date )
=~ Synthetcosta.Tnater [date, ]
STRINGIFY powerReservor
sorF
B0FR
N0 FOR




image140.png
# Even though the Nambe object is not linked to the rest of the system in URGWOM, the object is induded such that the single master model file will meet the needs for Accounting Mode! runs.
= Inputs must e et suchthat the Nambe object vl solve forrebased smuations, so s ke  used o et the Augented Release Swich series ot 1 2o fo the enre run st o the fulliebased smlatoncan complet.
R (DATETIVE date INRunstartDate () TO Runndoate () )00
I [NOT Isinput e
( (Nm.,wgmmw,))
date
Nambe. Augnented Relsse Suitch [date )
=~ SyntheticDsta,dobantessSetzero (]
sorF
20 FOR
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# This rule sets the Daily Return from the SyntheticData data object into the mode! data object siots.
R (DATETIVE date INRunstartDate () TO Runndoate () )00
FOR (OBIECT wastenater INLtSubbasn ( Wastensterietuns*) )00
17 (NOT isirput (wastenater . Daiy Retu”, date ) ) THEN
wastewter . ‘Daiy Retun” [ date ) = SynthetcData WastenaterData [ date, STRINGIFY wastewter )
sorF
B0FR
N0 FOR
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PrevousTmesten
(runstaroste ())
m(us]mgvuundwawmm&m ~# The UnderElephantButte elevation is linked to the reservoir )Dﬂ
(romdwaterstorage”)  {UndersiphaniButte }
I [NoT Isinput e
date

aroundster . Storage” (date )

= IntsGHHeadAndStorageData. Shalonstrage [mgwmm, ]

o

WITH, ( DATETIME date )

sorF
I (NOT Isinput e
date
aroundater . Hevaton” (date )
= IntaGyiHeadAndstorageData.Shalontiesd [mgwmm, ]
o

sorF
B0FR
FOR (DEJEL’r ‘aquifer IN ListSubbasin )Dﬂ
Caaufer)
I [NoT Isinput e
date

aquier . Storage” [dste ]

= InelGviHeadAndstorageDsta.DeepStorage [smn«:lrvaquev.

o

a0F
I [NoTIsinut TN
()
date
aquifer . Head” [date ]
=TF (aquifer IN ObjectsWithoDeepAquiferHeadData ()
OR [IsAccountModeliRun ()
AND [ UseSyntheticDataForAccountModeRun ()
[mm (DaiyProjectedDecpGiHeadDeta . STRINGIFY aguifer ) [ Offse DatesForProjectedDespteadsForRunPeriod ] ]
(date)
AND NOT UseForecastDataForAccountiodeRun ()
IitaGUHeadAndStorageData Deeptiead [smmclrvaquev, ]
o

EES
(DailyProjectedDeepGitiHeadData . STRINGIFY aquifer ) [ OffsetDatesForProjectedDeepHeadsForRunPeriod
(date)
BOF
B0F
ENDFOR
END WITH
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NOT IstistoricalModelRun ()
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# This rule sets the pumping rates (Diversion Request) from the LFCC at the Neil Cupp,
# North Boundary of the Bosque del Apache National Wildiife Refuge (NorthBoundary),
# and South Boundary (SouthBoundary) sites, with data from the SyntheticData data object
FOR DATETIME date INRunStartDete ()TOTF (1saccountodRun () )THEN | DO
Runendate ()
ase
GetstarDate-Timestep ()
s
=Neicusn
17 (NOT tsirput (Nelcupp.Diversion Reuest, cate ) ) THEN
NeiCupp Dverson Request [dte ] = Synthetcpata.GobaFlonsetzero []
s0F
= Nortgoundary
17 (NOT tsiput (NrthBoundary Diversin Request  date ) JTHEN
Northoundary Diversion Recuest [ date ] = Synthetcoatn dobaFionsetzero [ ]
B0
* Soutboundary
17 (NOT tsiput (Southoundary.Diversion Reauest,date ) JTHEN
SouthBoundary.Diverson Request [date ] - SymthetcData.GobaFbonsetzero []
B0
D FOR.
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# The San Juan Diversions at the Blanco, Little Oso, and Oso diversions, along with the OsoTunnellnlet and AzoteaTunnellnlet diversion objects are set with this rule.
# The Diversion Requested slot for each diversion location i set from data in the SyntheticData data object or the MaxDiversion value in the Max Diversion table for the tunnel diversion objects.
FOR DATETIME date IN RunStartDate ()TO IF (IsAccountiodeRun () ) THEN | DO

Runencpate ()
as
GetstartDate-Timesten ()
aorF
I (NOT Isinput e
(E\anmnwemun Diversion , ) )
date
SancoDiversion Dversion [ date )
=~ SymtheticDsta.dobaonsetzero [
sor
I (NOT Isinput e
(usanwevsmn Diversion , ) )
date
OscDierson Diverson [date )
= SynthetcDsta.dobaronsetzero [
sor
I [NoT Isinput e
(Utﬂeﬂsaﬂwevsmn Diversion , ) )
date
LitteOsoDiverson Dverson (date )
=~ SymthetcDsta.dobaonsetzero [
sor
I (NOT Isinput e
(DsaTunne\ln\et Diversion Request , ) )
date
OsaTumelint Dnverson Recuest [date ]
= OsaTumelinet Max Dversion [0,
“MaxDverson”
sorF
I (NOTIsinput e
(Azutsamnneun\et Diversion Request , ) )
date

AaoteaTummelinetoversion Request (date ]
= AaotesTumelinit Hax Dvrsion [0,

“Max Diversion’
B0F
END FOR
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# This rue sets the total Albuquerque diversion (Albuguerque\WaterUser) as the sum of the initial computed diversion of native Rio Grande water and the final amount of San Juan-Chama Project water delivered to the diversion.
# This rule sets the diversion for the BuckmanDirectDiversion water user object for both the ity of Santa Fe and County of Santa Fe diversions of San Juan-Chama Project water and native Rio Grande water.
FOR DATETIME date IN RunStartDate ()TO IF (IsAccountiodeRun () ) THEN | DO

Rungndate ()
as
GetstartDate-TTimestep ()
o
# Abuguerque WaterUser
 [NOTIsinput TN
date
AbuquercueWaterser. iversion Requested [date ]
= 200000000
= Nmrnzan(mbuquevqueAmqmurumbuquevqueAmqumusuvfacswmsvnwevsmnmbuquevquewmevusevmwnmqmu Supply. [nzmsms'w )
(date)
= [ Looo00o00
-S)CLoss
(mqw,)
Coit
= [ Looo00o00
SenJuanChamaRues.CochtTobuauerqueDiversinLosses [dm, ] ]
TossRate”
e
= Suppy for AbuquerqueltaterUser
T [NOTIsinut TN
( (NbuquevqueAb\qmuTuSuvfacﬂWatEvDwevsmnNbuquevqueWatﬂvusewamedaTuPaseuDe\NuvtsLum\lnﬂuwTuSuvﬁcﬂWatﬁvD\vevs‘uanuquevqueWatﬂst&v Supply , ))
date

AlbuquerqueAbiquiiToSurfaceWaterDiversionAlbuquerquelWaterUser AlamedaToPaseaDelNor teL ocallnflowToSurface WaterDiversionAlbuquerquetWaterUser.Supply [ date ]
= NaNTozero (NbuquevqueAb\qu\uTuNbuquevquEAb\qmuTuSuvacEWatfevD\vevsmrwbuquevquewatsvusevﬁ\wm:\qmu Supply. [nzmsms'w )
(date)
= (Looo00o00
-S)CLoss
(mqw, )
Coit
= [ Looo00o00
TossRate”
e
# BuckmanDiectDiverson
I [NOTIsinput TN
date
BucknanDirecDiversion Diversion Requested [ date ]
= NaNTozero (SanEFEC\!‘{Ab\qu\uTuSantzFeC\!‘{Ab\qu\uTuEudananE\wAb\qmu Supply. [nzmsms'w )
(date)
= (Looo00o00
SicLoss
(mqw, )
otowi
+NaTozero (SantzFECuuﬂ!‘{Ab\qu\uTuSantzFECmm!‘{AlmmuTuEudananE\wAb\qmu Supply. [nzmsms'w )
(date)

= [ 1.00000000
SicLoss

(mqmu N )
otowi
e
# SantaFeCity supply for BucknanDirectiversion
F [NoTIsinut TN
( (SantzFeC\!‘{Ab\qmuTuEudananEudananD\vevsmnTuSantzFeC\!‘{Eudanaanemwevsmn Supply , ))
date

‘SantaFeCityAbiquiToBuckmanBuckmanDiversionToSantaFeCityBuckmanDirectDiversion. Supply [ date ]
NalToZero (SaszEC\!‘{Ab\qmuTuSantzFEC\!‘{Ab\qmuTuEudananE\wAb\qmu Supply. [mrmmu )

(date)
= [ 1.00000000
SicLoss

(mqmu N )
otowi
e
# SantaFeCounty suppy for BuckmanDirecDiversion
I [NOTIsinput TN
( (SamzFeCmm!‘{Ab\qmuTuEudananEudananDwevsmnTuSantzFeCuuH!‘{Eudanaanemwevsmn Supply , ))
date

‘SantaFeCountyAbiquiiToBuckmanBuckmanDiversionToSantaFeCountyBuckmanDirectDiversion. Supply [ date
NalToZero (SanEFECmm!‘{Ab\qmuTuSanEFECmm!‘{Ab\qmuTuEudananE\wAb\qmu Supply. [mrmmu )

(date)
= [ 1.00000000
SicLoss
( Abiauiu, )
Otowi
B0F
END FOR
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# This rule sets the diversion for the BuckmanDirectDiversion water user object for both the City of
# Santa Fe and County of Santa Fe dversions of San Juan-Chama Project water and native Rio

+ Grande water,
FOR (DATETIME date IN RunStartDate () TO IF (IsAccountModelRun () ) THEN | DO
Rungndate ()
ase
GetstartDate-TTimestep ()
BoF
T [NoT tinput TN
[ [rammercrmamrmisaren
date
BudkmanDirectDiversion Fractonal Return Flow [ date ]
Max
T (NOT stnput e
date
000000000
ase
M
‘Buckman.DiversionPortions ['SaszeC\!‘{', .
RGforbing”
+Buckman DiversionPortions ['saszecuunty‘,
Reforbing”
Max
BudmanDirectDiversion.Diversion Requested [ date ]
- [NaNToZero [ SantaFeCityAbiquiiToSantaFeCityAbiquiiToBuckmanBhwAbiquiu. Supply [ @'t - 17]
= [ 100000000
-SiCLoss
(mqmu, )
Otowi
+NaNToZero | SantaFeCountyAbiquilToSantaFeCountyAbiquiuToBuckmanBhwAbiquiu. Supply [ @'t - 1]
= [ 100000000
-SiCLoss
(mqmu, )
Otowi
0.00000000
BudimanDirecDiversion Diversion Requested [date ]
o
0.00000000
BoF

END FOR
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FOR ((STRING account IN AlSJCAccounts Minus Redlamation and CochitiRecPool () UNION { Redamation” ) DO
T [NoT it
Emamgere==)
@Start Tmestep - -
R 1t
Emamgere==)
@Start Tmestep - -
AND Waiers. (account CONCAT Balance" ) [ @Start imestep - 1] 1= Heron ™ CONCAT account CONCAT *Storage” [ @'Start Tmestep - 1]
Waiers. (account CONCAT Balance”) [ @'Start Timstep - ]
—vax
s (@startTmestep- -], )
0.0000000 ‘sre-t”
B0
D FOR.
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# The waiver balance for each contractor estimated assuming any leases or contractor water moved out of
# Heron Reservoir is waiver water untl the waiver balance decreases to zero, Corrected waiver balances can
# be directly input to the corresponding series siot i the Waivers data object. The values from Accounting
# Model runs are then referenced for continued tracking in ruiebased smulations for AGP model runs.

FOR DATETIME date IN RunStartDate ()TO IF (IsAccountiodeRun () ) THEN | DO

Runencpate ()
as
GetstartDate-Timesten ()
sor
FOR (STRING sccount I AISJCACcounts Minus Recmtion and CochitRecso () )00
I [NOT Isinput e
( [ emare==) ))
date
Waivers . (sccount CONCAT lance”) [date ]

Max
Waivers . (account CONCAT Balance” ) [ PreviousTimestep
(Runstaripate ()
~# Subtractanylease water from waiver balance i there i sl a waiver baance.
FlowTovame
SumSotskptan B
Getsot >
((account CONCAT "HerariToReclamationtieran.Supply” )
RunstartDate (),
date
et
~# Subtractany conractor water moved fom Heron t B Vadeo o Abiq for the accountf there i sl a waiver baance.
FlowTovame

RunstartDate (),

MRGCDHeronToMRGCDHeronToMRGCDEVadoHeranSeepage. Supply ,
date

“SantaFeCity”

TF (account == "Albuuerque” THEN
“SantaFeCounty”

Getsot >
((account CONCAT HeroriTo" CONCAT account CONCAT "HeronTo® CONCAT account CONCAT “ElVadoteronSeepage. Supply” )
RunstartDate (),

date

+SumSlotSkpaN
GetSiot B
((account CONCAT HeroriTo" CONCAT account CONCAT "HeronTo® CONCAT account CONCAT “AbiquiuHeronSezpage. Supply™ )
RunstartDate (),
date
s
‘SumSotSkpNant
GetSiot B
((account CONCAT HeroriToCombinedHeronToCombinedElVadoHeronSeepage.Supply” )
RunstartDate (),
date
+SumSlotSkpaN
GetSiot B
((account CONCAT HeroriToCombinedHeronToCombinedAbiquiuteronSeepage. Supply” )
RunstartDate (),
date
2o
Y33
et
0.00000000 acre A

sorF
B0FR
= Waiver baance for Redamato computed separately with baance ncressed for s to Reclmstion
i the source sccounthas 3 waver baance.
I (NOT Isinput e

( (Rgm))

date

Waivers Recmationgaence [dste ]

vax
0.00000000 “scre
Waivers.Recmationaance [PreviousTmestep

(runstaroate ()

resut
=resut
+Min
[FlonToVolume B
SumSlotskipa B
GetShot B
((accountForPotential easedaiverWiater CONCAT "HeronToRedlamationteron.Supply” )
RunstartDate (),
date
et
Waivers . ( accountForPotentiall easedWaiver\Water CONCAT Balance™ ) [nzmsms'w
(Runstaripate ()
ENDFOR
~FlowTovolume
SumSlotskipa

RunstartDate (),

date
+SumSlotSkpaN B
[RedamaﬂunHemnTuRedamaﬂunHemnTuREdamaﬂunﬂb\qmuHemnSeeDﬂgE Supply , ]

[REdamaﬂunHemnTuREdamaﬂunHemnTuREdamaﬂunE‘laduHemnSEEDEgE Supply , ]

RunstartDate (),
date

et
B0F
END FOR

+FOR ( STRING accountForPotentiall easedWWaiver\Water IN AlSJCAccounts Minus Redamation and CochitRecPool () ) WITH NUMERIC resuit = 0.00000000 “acre-ft” DO
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# If CochitRecPool can be shorted, the Begin Year Allocation is setidentically for all 19 contractors (induding the Cochiti Rec Pool).
# If CochitiRecPool can't be shorted, the CochitiRecPool.Begin Year Allocation is set first, to the full allocation muitiplied by the January value from the HeronData. SanJuanContractorAllocationMonthlyRatios table.
# TheBeon Year Alocation for the remaiing 18 cotracor i then et using the ComputeJanSan uanContractorAlocatns uncton.
I (CochtRecPoolCanBeshorted () )THEN
FOR, (STRING accountIN AIS CAccounts s Recamatn ()00
IF (IsNal "Heron"" CONCAT account CONCAT *.Begin Year Alocation” [ ] ) THEN
e CONCAT sccoun CONCAT " Seginfear Alocaion” [

e
Conpute3ngannCntaciorlocatons ShrtCochRecho
e )
000000000 s et
sor
aoror

aise
T (15NN Heron"CochitRecPool Begin Year Alocation [] ) THEN
HeronCoeitRecPool e Year Alocaton (]
=tin
TDSsnandAlocatons
( ({CochitRecroa 3 ) )
Avsizblereronsananchamater ()
sorF
FOR (STRING sccount I AISJCACGounts Minus Recmtion and CochitRecool () )00
IF (IsNal "Heron"" CONCAT account CONCAT *.Begin Year Alocation” [ ] ) THEN
“Heron" CONCAT account CONCAT *Begn Year Alocaion” (]

e
Conpute3ngananConactraocatins
e )
000000000 s et
sor
awror

END T
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# If notinput, the Carry Over siot on all the San Juan-Chama storage accounts at Heron Reservoir are set to
- caryover thestorsge into the subsecuent year.
FOR.[STRING account IN | “Hbuueraue” 0
“Redamation” ,
“CochtRecpoal”,
MRGCD",
licarila”,
“Santarecity”,
“SantaFeCounty”,
“LosAlamos”
PVID",
“Espanola”,
“Belen”,
“Bernalillo”,
“TownOfTaos",
“LosLunas”,
“RecRiver”,
“TaosSkivalley”
“TounofTacsSettement,
“TaosPueblo”,
“EPrado”,
“OHKAYOwingeh"
“Ramodisettement”
I (1sN Heron* CONCAT sccount CONCAT *Carry Over® [ @'Start Timestep* ) ) THEN
“Heron"" CONCAT account CONCAT " Carry Over” [ @StartTestep” )
=in
prevoushccountstorage
(acmunt . )
eron

= Waiver water il not exceed the smountof an snnusl slcston. Viaver wate i racked fo Recamatrs lessed vt

butnot checked againt an shocaton since the waiver amount s based o eases 35 opposectto n annuslslocaton.

b (acmunt “Redamation” )m

AND account 1= CochtRecPoot
HeronData.SanuanContactorAlocatons. [mm, ]
“Aocstion”

EES
PreviousAccountStorage
( account, )
Heron
EN

B0F
END FOR
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# This rule checks for needed initial conditions to start a model run. The switch to check that
# it conditons ae inputsshoud b tumed offunessthre s  speciicnee to check orrequred
= el inputs.
.
# This rule was developed to aid in finding missing date that would cause a run to crash. As of June 2020 itis
# rarely used. - MCB 6/25/2020
o (BJECT reservor IN Litsubbasin (‘Reservor™) )00
FOR (STRING ‘account IN AccountNamesByAccountType (vesewmv . ) )Dﬂ
Storage”
I (tsha reservor  (account CONCAT " Storage” ) [ @'Start Testep - ] ) THEN
e
¥

sorF
I (1sNsi reservor  (account CONCAT *Accual®) [ @'Start Timestep - 1] ) THEN
[ e

sorF
I reservor == eron e
AND (ammnu: “FederalSanJuan” )
AND account 1= FioGrande”
AND It reservor ~ account CONCAT " Cary Over” ) [ @'Start Tmestep* )
e Y
b
sorF
I [reservor <= teron e
AND [ account 1= FederalSanuan”
[,,mm ]
AND account 1= ioGrande”
AND I reservcir ~ (account CONCAT *Segin Year Alocation”) [ @Start Timestep' ]
T [ Al S e )
b
sorF
B0FOR
I (1sNsi reservor . ool Eevaton” [ @'Start Tmestep - 1] ) THEN
PRINT AbortMessage #InitialValues (vesewmv. “Pool Elevation” , )
b
sorF
1 Statement addd to combine functonsity fom previous e
# "Check and PrinMessagesIfMissinglnitialConditions™. MCB 6/25/20
IF (isNai reservor . Storage” [ @Start Tmestep - 1] ) THEN
PRINT AbortMessage #InitialValues (vesewmv. “Storage”, )

.

1 (isNsi reservor . Tncdental Content” [ @Start Trestep - 7] ) THEN
[ e

B0F

sorF
I (reservor 1= Jemez ) THEN
I (isNsi reservor . Carmyover Content” [ @'Start Tmestep - 1] ) THEN
PRINT AbortMessage #InitialValues (vesewmv . "Carryover Content”, )
b
sorF
b (lsm reservoir . "Rio Grande Pools” [ @"Start Tmestep - 1", ] )“BI
“Carryover Content”
PRINT AbortMessage #InitialValues (vesewmv . "Rio Grande Pools” , )
1 Carryover Content vake™

B0F

B0F

¥ (m reservoir . st Sed Deposition” [ @Start Timestep - 1, ] )m
‘Accumulated Perm Sedment”

PRINT AbortMessage #InitialValues (vesewmv . "Est Sed Deposition” , )
1 Accumusted perm Sedment vae”

sorF

1 Statement addd to combine functonsity fom previous e

# "Check and PrinMessagesIfMissinglnitialConditions™. MCB 6/25/20

b (vesewmy 1=Jemez )“BI
AND Isat (STRINGIFYreservor ) CONCAT ‘Data RGCrryOverLeft” [ @StartTrestep - 17
e O S e R e

sorF
sorF
I reservor 1= Heron e
'AND reservoir | = ElephantButte
AND reservar 1= Cabalo
AND It reservor . Outfon [ @'Start Tmestep - 1)
PRINT AbortMessage #InitialValues (vesewmv. “Outfiow”, )
=
sorF
TF [ reservoir == ElephantButte THEN
(,m [ St s ) ))
OR Ita reservor . “Outfon” [ @'Start Timestep - 2°]
PRINT AbortMessage #InitialValues (vesewmv. “Outfiow”, )
=

sorF
I (reservor == Cabalo ) THEN
FOR (DATETIVE date IN @'Start Trmestep -5°T0 @'Start Timestep - 1*)00
I (1sNai reservor . utfon” [cate ] ) THEN
PRINT AbortMessage #InitialValues (vesewmv. “Outfiow”, )
=

sorF
B0FOR
sor
SN0 FOR
= vt waiver blances are needed fo each contractorto conte £ track he balance.
- “amodiSettement” added o it to combie functonsity from pevious e
- “Check and priessagesifissngnisaConditons* and “Uncontracted” removed because o
# longer exists as an account. - 6/25/20
FOR.[STRING account IN | “Abuueraue” 0
“Redamation” ,
MRGCD",
licarila”,
“SantaFeCity",
“SantaFeCounty”,
“LosAlamos”
PVID",
“Espanola”,
“Belen”,
“Bernalillo”,
“TownOfTaos",
“LosLunas”,
“RecRiver”,
“TaosSkivalley”
“TounofTacsSettement,
“TaosPueblo”,
“EPrado”,
“OHKAYOwingeh"
“Ramodisettement”
I (tsha Waiers. (account CONCAT Blance”) [ @/Start Timestep - ] ) THEN
e s mE e

I
B0F

D FOR

# Intial fows are needed for severallocations in the model dus to model methods, specficaly lags.

FOR. |SLOT inilFowSiot IN / ENVadoTobiquiuLocallnfiow.Outfow Do

CematoTacs.nfon ,
EnbudaToConfuence.Infon
ShnAbiquToChamitaInfon |
OtonToCochitnfon
CochitToCentaiTmeLag.Infon ,
CentraTogemardoTimeLag.Inlo
SermardaToSantircaimeLag.Inlo
CochtTocentsksstsdeLag.Infon ,
CentralTosemardoEastSceLag.Infon ,
CentraTopemardoestsdeLag.Infon ,
SemardaToSantiarcaestsdeLag Infon ,
OrainuitReturTotal Outfon

b (mma\F\uwS\uU: CerroToTaos.Inflow )“BI

AND Ishat tsFlonslot [ @'Start Tmestep - 1)

PRINT AbortMessage #InitialValues (mma\ﬂuws\ut, )
o

I nitsFlonsiot == CerraToTaosnfon e
OR ItaN nitaFonsit [ @'Start Tmestep - 2°]
g ST
o

B0F
D FOR

# Initial storage and elevation values are needed for each groundwater object representing the shallow aquiver
= i the e Valey. Note tha thee il values are determined b the LRGIVOM Techrical Team a reasonable
# values to assure stabilty in the computations at the beginning of a simulation.
~OR (OBJECT sroundaterObject INLtSubbasn (“GroundWaterStrage ) JDO
I (1sN groundaterObject. Storage” [ @'Start Tmestep - ] ) THEN
PRINT Abotessage sIntalValues (roundaterObiect. Sorage”, ")
s0F
I (1sN groundaterObject. Elvation” [ @'Start Timestep - 1°) ) THEN
PRINT Abotessage #Intaalues groundwaterObiect . Hevatin”, ")
B0
N0 FOR

# Annual diversions throught the Azotea turnel must be input for the previous ten years such that diversions computed
#in the ries do not yeld  ten year diversion amount that exceeds the it fo the San Juan-Chama Project.

#

# FOR LOOP added tolis to combine functionality from previous rule “Check and PrinMessagesIMissingIitilConditions”.

# MCB 6/25/20
FOR  DATETIME arnuaDate IN GtDates [ @'2400:00 Decenber 31, Curent Year -5 Year®, |\ 0O
“Lyes

1 (1sNi SanusnChamaDivrsions. AnnusDversion [snnusDate ] ) THEN

PRINT AbortessagelntilAnnuslSanusrDiversons ( SamuanChamsDiersons AmuaDiversion )
sorF
SN0 FOR

#1fthe start tmestep s ot January 1, vales re needed i th SananChamaDiersons.Totl ot for January 10
# the it tmeste for s.mningth dversion-t-date.tobe compared aganst the anal dversion mt when
= diversions are modeledper the San Juan Diversions .
.
= FOR LOOP acd t st tocombine unctnsity fom previous e “Check and PressagesIMssingltaCondtions”
# MCB 6/25/20
IF (@'Start Tmestep” 1= FrstTmestepOfier (@%-+17) ) THEN
FOR (DATETIVE date IN FrstTmestepOfiear (@) TO €7 )00
I (1sNaN SankanChamaDiversion.Total [date J ) THEN
PRINT AbortMessage #InitialValues (san]uanchamanwemuns Total, )
STRINGIFY @ - FrstTmestepOftear (@) + GetTmestep (@'¢')

B0F
ENDFOR
END T




image153.png
NaNToZero (M\mnglnwslndmmvs IndicatorFor\hetherToCheckModellnputs [ “Indicator”, ] ) 00000000

“CheckinitialConditions(1=Yes,0=No)"
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NaNToZero (M\mnglnwslndmmvs IndicatorFor\hetherToCheckModellnputs [ “Indicator”, 1.00000000

“CheckSeriesinputs(:
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# This rule checks every indicator series slot in the MissingInputsindicators data object for any value set to 1
# (or a sum of the series skipping NaNs greater than 1) as an indication of a missing input for the corresponding
- sries ot the model.
.
# This rule was developed to aid in finding missing date that would cause a run to arash. As of June 2020 itis
# rarely used. - MCB 6/25/2020
R (SLOT misinglnputindcator IN GetSeresSiots (Missnginputsindiators ) )00

I (SumSltSphan (mssnginputindeator, Runstartate (), Runndbate ()) > 0. 10000000 )THEN

PRINT AbortessageetreTimeseres (mssnginputindicstor )

sorF

SN0 FOR

STOP RUN "This simuiation stopped because the Missinglnputsindicators.IndicatorForWWhetherToCheckModelInputs switch was turned on to check for all needed series inputs. The Iit. Rules Print Statements box must be checked in the Diagnostics Manager to view any Printstatements that ndicate determined missing values. Missing values are indicated with a value of 1in the corresponding series slot in the Missinglnputsindicators data object,”
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WITH (um—ws date )m
et-1
ral(ua]sr:rshauuwswmmu:m ~ ObjectsWithNoHistoricalShallowAquiferHeadData ())
(“Groundwaterstorage™ )
T [NOTIsinut TN
(e )
et-r
shalowG . Bevation” [ @'t-1"]
= (DailyModeledshallowAauiferHeads . STRINGIFY shallowGit ) [ date ]

B0F

ENDFOR

FoR ( OBJECT aquifer IN ListSubbasin _~ ObjectsitithiNoDeepAquiferteadbata ) 0O
(“Aauifer”)

T (st aquifer . Head [@'t-1°] ) THEN
aqifer . Head® [@t-1']
= (DaiyModeledDeepAquiferHeads . STRINGIFY aquifer ) [ date ]
aoF
EwFoR
Hudspeth2nderlrigaton Eevation [ @'t-1°]
= DaiyModeledshalomwAquierHeads.Hudspeth2Underlmgaton [date ]
+3.00000000 eet”
Hudspethanderligaton Eevation [ @'t-1"]
= DaiyModeledshalomwAquierHeads.Hudspeth underlmgation [date ]
- 10.00000000 Feet”
MexicoSUnderlioaton Slevation [ @'t -1
aiyModeledshallmwAquiferHeads Hudspeth2Underlrmgaton [date ]
+3.00000000 eet”
MexicosUnderlmigaton Blevation [ @'t -1
aiyModeledshallmAquierHeads Hudspethinderrmgaton [date ]
- 10.00000000 Feet”
MexicoSUnderlmgatonquier Head [ @'t-1"]
= DaiyModeledshalomwAquierHeads.HudspethUnderlmgaton [date ]
+6.00000000 eet”
MexicosUnderlmgatonAquier.ead [ @'t-1"]
= DaiyModeledshalomwAquierHeads.Hudspeth underlmgaton [date ]
~6.00000000 eet”
Hudspethanderlmioatonquier Head [ @'t-1"]
aiyModeledshalomAquiferHeads Fudspeth 2Underlrmgaton [date ]
HudspethnderlmoatonAquier. Head [ @'t-1"]
= DaiyModeledshalomwAquierHeads.Hudspeth undertmgaton [date ]
- 10.00000000 Feet”
HudspethGroundinaterBoundary. Bevation [ @°t-1°]
aiyModeledshalomAquierHeads.Hudspeth Underlrmgaton [date ]
-20.00000000 Feet”
MexicoGroundnaterBoundary.Bevaton [ @°t-1°]
aiyModeledshalomwAquierHeads.Hudspeth3Underlrmgation [date ]
-20.00000000 Feet”
StUnderRiveraquier Head [@°t-1]
= DaiyModeledDeepAquiereads.S Underligationaqufer [date ]
StinderRiveraquier Head [ @°t-1]
= DaiyModeledDeepAquiereads.S2Underligationaqufer [date ]
SUnderRiveraquier Head [@°t-1]
= DaiyModeledDeepAquierHeads.SUnderligationaqufer [date ]
SelnderRiverAquier Head [ @°t-1°]
= DaiyModeledDeepAquierHeads.SoUnderigationaqufer [date ]
UpsireamlephantButie Storage [ @t-1°]
= IntilGWHeadAndstorageData Shalonsorage [\lpsveamaephamﬁuns‘, ]
0

UpsireamlephantButts Eevaton [ @'t 1]
= InitalGHeadAndstorageDats.Shallowtead [upsueamaewamum'. ]
0

=D WITH

o et R e {undevaew\amﬂum, s
UpstreamElephantButte. }
auobect. ‘storage” (@ 1)
wObject. Length ] = guobiect. Wit [ ] = gnobject . Tickness” (] = gbyect. Spectic viele” [

D FOR

FoR (OBJECT squfer INLisSubbasin (“Aqufer*) )00
I ((STRINGIFY aqufer )N Rontabels (Confiraton.Deep Aqufer Tcknesses ) ) THEN
aquifer . Storage” [@-1°]
cufer . area” [ ] aquer . Storatty” (] = Configuraton.Deep Aguifer Thidnesses [ STRINGIFY aqufer
Thcness”

as
aquier . Storage” [@-1°]
cufer . area” [ ] = aauer . Storstty” (] 1,000.00000000 Feet”

B0F
END FOR
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IsHistoricalModelRun ( )
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WITH ( DATETIME date | DO
s@t-1

M(Dﬁlmaquwfevm (Islsttlm UNION ListSubbasin )mmmmmwmwmmm ())

CunderRiveraquiers”) Cdcenthquiers”)
WITH (ST st 0
-
Caquer)
spiit <1y
=)

END MapLIST
1 (ead Rght Previous” I ots ) THEN
I (ead eftprevious” I sots ) THEN
I (isv saufer . Hesc® [@t-17] ) THEN
aquier. Head (@17

- (c‘m (n}) Head" [@t- 1]
(aquifer . *Head Right Previous™ )
;(c‘m <n>).wm-[@m-]
(aquifer . "Head Left Previous™ )
200000000
aoF
as

I (isv saufer . Hesc® [@t-17] ) ThEN
aquifer. Head (@17
:(c‘m <n>).nead-[@m-1
Caguifer . ead Rght Previous™)
sorF
aorF
as
I (isv saufer . Hesc® [@t-17] ) ThEN
aquifer. Head (@17
:(c‘m (n}) et [@%-17)
(aqufer . Head Leftprevious™)

sorF
sorF
0w
B0FOR
FOR | OBJECT abject I/ FrankinUnderiiver 0
Riersdesnderankintinderiiver ,
Tomiaunderiver ,
Hudspeth UnderRivr ,
HudspethatinderRivr ,
HudspethitinderRivr ,
AbvraniinunderRiver
WITH (UST sots2 0
-
Cabject)
spiit <1y
(=)
D MapLIST

1 (CEevaton Rght Previous' I sots2 ) THEN
I (Bevston eftprevous” I dots2 ) THEN
abject . Hevaton” [ @t-1°]

- (c.eu,m; i3 >) “Hevaton” [@t-17]
((object . "Elevation Right Previous™ )
+ (c.eu,m; <0)). Bevation” [@t- 1]
((object . "Elevation Left Previous™ )
200000000
as
abject. Eevation” [@t- 1]
- (c.eu,m; <) ) “Hevaton” [@t-17]
((object . "Elevation Right Previous™ )
aoF
as

abject. Eevation” [@t- 1]
- (c‘m i3 >) “Hevaton” [@t-17]
Coblect. Elevation LeftPrevious™ )
aoF
0w
EFoR
D WITH
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FOR ( DATETIME date IN @'Start Timestep” TO @Finish Timestep” ) DO

DATETIME dateSource: Do
=1F (tstistoricalModeRun () ) THEN
date
EES
RepestiearDate
(date)
BOF

WITH (LIST RechargeObjects: Do

e
(DsiyMocelederoundaterRecharge )
spiit <1y
=)

END MapLIST
WITH LIST WantncPunpObects 0
-
(DaiyMoceeduricpalindstriaPurping )
spiit <1y
=)

N0 MapLIST

#Both Ml pumping and Recharge st be assined tothe Specifed Inflow st n RiverWare, The

# Pumped Flow or Inflow from Surface Water slots cannot be used because values on these slots

# are set by Links to other objects. Previously, M&I pumping and Recharge were linked to these

= dots, but CADSWIES recommended tht hese values b setby Rulesrathr than Lnks.

FOR [ OBJECT GO N LitSubbasn UNIONLstSubbasn _~/ HudkpethGroundwaterBoundery ,

(Coroundiiaterstorage™) Caaufer) | MexcotroundaterBoundary
SenMarcalAdEsthcuiferboundary
SonMarcalAdestAquerBoundery ,
SentarcaEastAquiferBoundary
SentlrcaRiverquferBoundary ,
SentrcallestaquferBoundary
UnderElephantButte ,
UpstreamElephantButte
610 . “Spectid inflon [date )

( (STRINGIFY GO ) N RechargeObiects ) THEN

NaNTazero ( (DaiyodelecGroundaterRecharge . STRINGIFY Guio ) [ dateSource ] )

as

0.00000000 e
a0
17 ( (STRINGIFY GO ) IN MunlndpusmpObects ) THEN
NaNTazero ( (Daiyodelechunicpaincustiaunping . STRINGIFY Gi10 ) [datesaurce )
as
0.00000000 e
aorF
B0F0R
0w

EpwImH
EpwImH
END FOR
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FOR ( DATETIME date IN @'Start Timestep® TO @Finish Tmestep” ) DO
HephantButieData, R eleseschede [date
I [SumSltSipNaN | Cabalobata. TotautfonDrectylnputToOverrdeRues
@'Start Timestep”,
dote
< GetDayOftear (@24:00:00 December 31, urret Year™)
2.00000000 “day”
= 100000000 5™
AND NaNToZero (Cabaﬂuﬂatﬂ TotalOutflowDirectlylnputToOverrideRuies [ date ] )
+1.00000000 "day”
> GetDayOffear (@

0 December 31, Current Year" )
2.00000000 day”
= 1,00000000 5"

2,00000000
EES
TF | SumSlotSkipha [ CaballoData.TotalOutflowDirect)InputToOverideRules , THEN
DateMn [ date B
+2.00000000 "day”,
@Finish Timestep”
@Finish Timestep”
< GetDayOfear ( .00 December 31, Current Year" )
= 1,00000000 “cfs”

AND NaNTozero ( Caballobata TotaloutfonDiectylmutToOverdeRuies [date ] )
> GetDsyOfear ((@"23:00:00 December 31, Curent Year”)
200000000 ay”

= 100000000 °
300000000
as
I [NeNTozero ( Cabslbata TotsOutfonrecthInputoOverdeRudes [date ) )| THEN
> GetDsyOfear ((@"23:00:00 December 31, Curent Year”)
2.00000000 “day”

= 1,00000000 5"
100000000
EES
0.00000000
BDF
B0F
BOF
END FOR
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Configuration.EBPowerOptimization [ ] == 1.00000000




image163.png
FOR ( DATETIME date IN @'Start Tmestep + 1" TO @'Finish Timestep" ) DO

I (BlephantsutteDsta.EsRelesseSchedue [ dae - 1.00000000 ay” ]

CabaloDsta.BegnCabaloRelesseDate [ ] = Dateronumber (dste )
sorF
SN0 FOR

FOR (DATETIVE date IN @Start Timestep + 1"TO @ Frish Timestep” ) 0O
I (BlephantButteDsta.EsRelsseschedde [ date ] == 3.00000000 ) THEN
CabaloDsta.EndCabaloRelesseDate [ ) = DateTonumber (dste )
sorF
20 FOR

2,00000000 ) THEN
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FOR ( DATETIME date IN @'Start Tmestep + 1" TO @Finish Timestep" ) DO
I (BlephantButteDsta.EsReksseschedue [ date ] == 2.00000000 ) THEN
FOR (DATETIVE date2 IN dte - lephantouttzDsta.Days0fRelsseTopreLoadCabalo []70 dste )00
ephanutteData coRelezseschece [date2 ) = 200000000
B0FOR
as
I (lephantButteDsta.EsRelsseschedde [ date ] == 3.00000000 ) THEN
FOR (DATETIVE date3 N dte - lephantButteDsta.DaysTobranDonnCabalo 170 date )00
ephanutteData EoRelezseschece [date3 ] = 300000000
B0FoR
sor
sor
20 FOR
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FOR ( DATETIME date IN RunStartDate () TO RunEndbat= () )00
FOR (OBIECT abject N ListSubbasn (A1 LRG RiverHead Gates" ) )00
abject . iversion Request” (date ]
NaNTazero (DsiytistoricaLRGOersonData . (STRINGIFY abject ) CONCAT “ istorcl” [ date ] )
B0F0R
IF (NOT IsNsi DsiyHistorics RGDiver soDsta.exico Diversion 1 istoricl [date ] ) THEN
Mexico Diversion .Dnversion Recuest [date )
= NaNTozero (Daipistorcal RSDiversonDats.Mexico Dversion 1 istorical [date ])
sor
IF (NOT IsNsi DsiyHistorics RGDiver sonDsta.exico Dversion 2 istoricl [date ] ) THEN
Mexico Diversion 2Dnversion Recuest [date )
= NaNTozero (Daihistorcal RSDiversonDats.Mexico Dversion 2 strical [date )
sorF
b (lslwut (Da\\yH\smnm\LRGCahbvaﬂunDatz Historical Abv Leasburg Gage , ) )“BI
date
Reabiteasburg.Gage nfon [dste ]
~ (oaiypistorcal RGCalbratonbata istorcal Abv Lessburg Gage [date )
sorF
b (lslwut (Da\\yH\smnm\LRGCahbvaﬂunDatz Historical Courchesne Bridge , ) )“BI
date
RGatCourchesnesridge. Gage Infion [dste ]
- (oaiypistorial RGClbratonbata,Historcal Courhesne Eridge [date ))
sorF
b (lslwut (Da\\W\smnm\LRGCahbvaﬂunDatz Historical Rio Grande Below American , ) )“BI
date
RebhuAmerianDversonDam, Gage Infiow (date )
(Dsiyristorcal RGCalbrationDsta.Hstorical o Grande Below American [date ))

sorF
FOR [ STRING basin I Rincon Vissteways”, )| 00
“Leasburg Wasteways® ,
“Eastside Wasteways™,
“Westside Wasteways™
FOR (OBJECT abject N Listubbasn (basin ) )00
abject. Diversion Request” [date )
= GetHistorical Carrioge Bypasses [abject,
&it(smmclrvbam, )(n},
" Wasteways™
date
B0FR
B0FOR
FOR (OBJECT abject N ListSubbasin (“BelonCourchesne Wastenays" ) » {Fabens Waste Chamel to 6 § )00
abject. Diversion Request” [cate )
NaNTozero (uammmmuwmnum. (sm (smmclrvubjen, )(n » )cmr‘msmnm\‘ [date) )

ENDFOR
END FOR
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FOR ( DATETIME date IN RunStartDate () TO RunEndDate () )DO
FOR  OBJECT gnObjectIN (Huckpeth Underfivr , ) | 5O
FudspethiunderRiver
auobect. ETRate" (date )
= Fudkpeth Reservor.pan Evaporaton [dste ]
B0F0R
Hudspeth UinderRivr . Rparian Avea” [dste ]
~Hudkpeth nderRiver . Length” [ ] =Hudspeth tUnderRver
HudspethatinderRivr . Rpsrian Avea” [ dste )
~HudkpethalinderRiver . Length” [ ] =Hudspeth tnderiver
HudspethiUinderRiver . Rpsrian Avea” [date )
~HudkpethUnderRiver . Length” [ ] =Hudspeth Underiver
N0 FOR

it []+0.50000000
it []+0.50000000

it ] 200000000
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FOR ( DATETIME date IN @'Start Timestep® TO @inish Tmestep® ) DO
I (1sa0pModeiun ()))THEN
Dsiyistorcal RGCropETRates.Rincon CIR Recuced [date ]
= DaiyHstorcaData
Osiyristorcal RGCropETRates
“Rincon CIR RAW" ,
“HephantzutteToCabsloLocalinfon”
date
| ( 1.00000000 )
- DsiyHitorcal RGCropETRates Rincon CIR Reduction Percent [
Dsiyistorcal RGCropETRates Meslia IR Reduced [ date )
DaiypistorcaDst
Osiyristorcal RGCropETRates
“Mesila CIR RAW" ,
“HephantzutteToCabslotocalifon”
date
| ( 1.00000000 )
- DaiyHitorcalRGCropETRates Mesila CIR Recuctionpercent (]
Dsiyistorcal RGCropETRates. EPnot CIR Recuced [ date )
DaiypistorcaDst
Osiyristorcal RGCropETRates
“EPno1CIR RAW®,
“HephantzutteToCabslotocalifon”
date
| ( 1.00000000 )
- DaiyHitorcal RGCropETRates EPnoz CR Rechcton percent [ ]
Dsiyistorcal RGCropETRates. Hudspeth CIR Recuced [ date )
DaiypistorcaDst
Osiyristorcal RGCropETRates
“Hudspeth CIR RAW" ,
“HephantzutteToCabalotocalifon”
date
| ( 1.00000000 )
- DaiyHitorcal RGCropETRates udseth CIR Rechucton percent [ ]
Osiyistorcal RGCropETRates. usrez CIR Recuced [date )
DaiypistorcaDst
Osiyristorcal RGCropETRates
“uarez CIR RAW" ,
“HephantzutteToCabsloLocalinfon”
date
| ( 1.00000000 )
- DsiyHitorcal RGCropETRates e CIR Reduction Percent [

as
WITH [DATETIVE dateSource
e e s o S T b i e M S 4]

AND IslaringtioceRun ()
Historcaate
(date)
as
I (isHstoriaivodeRun () ) THEN
date
as
RepeatYearDate
(date)
a0
aor
Dsiyistorcal RGCropE TRates.Rincon CIR Recuced [dste ]
siyistorical RGCropETRates.Rincon CIR RAW [ dateSource ]
| ( 1.00000000 )
- DsiyHitorcal RGCropETRates Rincon CIR Reduction Percent [
Dsiyistorcal RGCropETRates Meslia IR Reduced [ date )
siyistorical RGCropETRates.Mesls CIR RAW [ dtesaurce )
| ( 1.00000000 )
- DaiyHitorcalRGCropETRates Mesila CIR Recuctionpercent (]
Dsiyistorcal RGCropETRates. EPnot CIR Recuced [ date )
siyistorical RGCropETRates.EPno CIR RAW [ dateSource )
| ( 1.00000000 )
- DaiyHitorcal RGCropETRates EPnoz CR Rechcton percent [ ]
Osiyistorcal RGCropETRates. Hudspeth CIR Recuced [date )
=~ DaiytistorcaL RGCropETRtes.Hckpeth CIR RAW [ dateSource ]
| ( 1.00000000 )
- DaiyHitorcal RGCropETRates udseth CIR Rechucton percent [ ]
Dsiyistorcal RGCropE TRates. usrez CIR Recced [date )
siyistorical RGCropETRates. arez CIR RAW [ dateSource ]
| ( 1.00000000 )
- DsiyHitorcal RGCropETRates e CIR Reduction Percent [

100000000 )m

EpwImH
B0
END FOR
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FOR ( DATETIME date IN @'Start Timestep® TO @'Start Timestep +5° ) DO
DaiyHitoral RGCIopETRates.Rincon CIR 7day avg [date ]
DaiyHistoraLRGCropETRates.Rincon CIR Reduced [cate ]
DaiyHitorkaLRGCropETRates.Mesl CIR 7 day avg [date ]
DaiyHitoraLRGCIopETRates.Meslla CIR Reciced [date ]
DaiyHitorkal RGCIopETRates.EProL CIR 7 cay avg [date ]
DaiyHistoral RGCIopETRates.EPnos CIR Reduced [ date ]
DaiyHitorkaLRGCropETRates.Hudspeth CIR 7cay avg (date
DaiyHitoralRGCIopETRate. Hudkpeth CIR Reduced  date ]
DaiyHitorkaLRGCIopETRates. karez CIR 7day avg [date ]
DaiyHitorcaLRGCropETRates.kiarez CR Reduced [date ]
N0 FOR
FOR (DATETIME date IN @'Start Timstep +6°T0 @'Fnih Testep* )00
DaiyHitorcalRGCropETRates.Rincon CIR 7day avg (date ]
SumSit  DalyistorcallRGCropETRates Rincon CIR Reciced
date - 6.00000000 “day”,
date

70000058

DaiystorcalRGCropERatesMeslla IR 7cay avg [date ]
Sumiot  DalhHtoraLRGCropETRatesWesda CIR Recuced

date - 6.00000000 “day”,

dote

70000050
DaistorcalRGCropERates. P CR 7day avg [date ]

~ SunSiot. DabstocaLRGCropE TRates. ot CIR Recuced
date - 6.00000000 “day”,
dote

70000050

DatHstorcalRGCropETRates HdkpethCIR 7oy avg [dote ]
Sumiot  DalyHtoral RGCropETRates Hudspeth CR Reduced

date - 6.00000000 “day”,

dote

70000050

DaistorcalRGCropERates. arez CIR 7day avg [dte )
Sumiot  DalyHstoraLRGCropETRates e IR Reduced,

date - 6.00000000 “day”,
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7.00000000
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GetTimestep (@'t" 00000000 “day™
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FOR STRING basin IN(* Rincon”, ")} DO
“Mesilla”,
“EPnol”,
Hudkpet,
FOR (OBJECT WU INLtsubbasin (basn CONCAT " CIR to ET ater Users*) )00
I (GetTmestep (@) == 100000000 day” JTHEN
FOR, (DATETIVE date IN @'Start Tmestep* T @'Frish Timestep” )00
WO EvapotranspratonRate” [date ]
~ DaiyHitorcaLRGCropETRates . (basn CONCAT *CIR 7y avg” ) e ]
BOFR
ase
FOR (DATETIVE dte IN @'tart Tmestep* O @ Frish Timestep” )00
WO EvapotranspratonRate” [date ]
DaiyHitorkaLRGCIopETRates . ( basn CONCAT * IR Reduced ) e ]
B0FR
B0
B0FR
D FOR.
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FOR ( DATETIME date IN @'Start Timestep - 1" TO @Finish Timestep” ) DO
WITH [DATETIVE dotesce 0
= (1sistorcattodebun () )TN
Nexoate

(dm, )
@December 317
ase
RepeattearDecember31 ()
BoF
FOR.STRING basin I/ Rincon Irigation Water Users” 0o
“Leasburg Irigation Water Users”,
Eastide NM Iigaton Water Users”
“Westside M Irigaton Water Users”
“Eastice TX Iigaton Water Users”,
“Westside TX Imigation Water Users™
For um:rwummm)m
(basin)
STRING area 0o
Spiit <o>
STRINGIFY basi ,
()
WITH (NMERIC acreage
= ((ReHistorcalAgavea . area ) [ dateSource ]

= GetObject L [N spit TN 8]
(area CONCAT *Percent Imigated ) (smmmrvbamn . )
'OR "TX"IN Spiit
(smmclrvbamn,)
St <0 CONCAT ** CONCAT spit <)
[ (smmmrvbamn ) ] (smmmrku,)
Waterusers™
as
St <0 conCAT “Cana”
(mmeero) ]
wmms
WU Irigated Area” [date ]
= azeage
0w
0w
BwFoR
BwFoR
FOR [ STRING basin N Rincon Primary G sers” 0o
“Leasburg Primary GW Users”,
“Eastside NM Primary GW Users”,
“Westsce N Prinary G Users”
m(ua]mwumm&m)m
(basin)
WU Trigated Area” [date ]
= (IRGHstorcalAgarea . Spt <o) [datesource ]
[ ) ]
“Users”
*GetObject. TF [ ™NM"IN Spiit. THEN
it <0 CONCAT *ercentIrigatec (smmclrvbamn,)
“prinary G Users” RTINSt
(smmclrvbamn,)
St <0 CONCAT ** CONCAT spit
[ (smmclrvbamn,) ] (smmclrku,
E “PrimaryGiLsers”
as
St <0 conCAT “Cana”
(smmclrku, ) ]
“PrimaryGiLsers”
£
BwFoR
EFoR
0w

END FOR

)

<0

8]
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FOR ( DATETIME date IN @"Start Timestep - 1" TO @Finish Timestep™ ) DO

WITH [ DATETIME datesource Y

=1F (tstistoricalModeRun () ) THEN
Nextpate (dm, )
@Decenber 31
as
RepeattearDecember31 ()
aoF
FOR (OBECT WU I istSubbasin (“BelonCourchesne Wiater Users* ) )00
WITH [NUVERIC acreage

= (1RGristorcalAgaves. Total EPCWID [ dateSource ]

[

- RGHstorcalAghvea Westside X [ dateSource
- (Ee\uwcuuvd\esne Percent igated . St (smmmrku, )(n >) 8]
rgators”

WU Trigated Area” [date ]

=aaesge

0w
EwFoR
FOR (OBECT WU INListSubbasin (“Hudspeth CIR to ET Wiater Users* ) )00

WITH [ NUVERIC acreage 0o
= R@HistoricalAgavea.Tota Hudspeth [ dateSource

- (Hudsoem Percent igated . St (smmmrku, )(n >) 8]

Waterusers”

WU Trigated Area” [ date ]

=aaesge

0w
EwFoR
FOR (OBECT WU N istSubbasin ( “Juarez CIR o ET Water Users™ ) )00

WITH [ NUVERIC acreage 0o
= RGHistoricaligavea:Tota Jusrez [ datesource ]

= (Mem Percent Iigated . Spit (m et )<n>) 8]

. rigated " (date )
< aceage
0w
B0FOR
0w
N0 FOR
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FOR ((OBJECT lagReach IN ListSubbasin ( LRG Lag Reaches" ) ) DO
FOR (DATETIVE dateIN @'t - 1'T0 @'t - "+ Ceing (laReach . LagTime" [0, 0], 100000000 ey ) 00
lagReach. "utfon [date ] =0.00000000 ™
B0F0R
D FOR.
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NOT IsAccountModelRun () AND GetTimestep (@t") =:

00000000 “day™




image175.png
FOR (DATETIME date IN RunStartDate () TO RunEndDate () )00
LessburgtoEsstside percent o Avaiabi To Dvrt [ date ]
I [1sstorcaivodeRun () e
[mw. [ )]
date
DaiyHistorical RGDversonData eashrgtoEstsidebstorcaPercent [date ]
as
001500000
B0
N0 FOR
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RIO GRANDE BASIN
Streamflow Forecasts - April 1, 2012
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IF (NOT Isinput ( Caballo“EBID.Storage , @'Start Timestep - 1" ) ) THEN.
Cabalo"EBID.Storage [ @'Start Tmestep - 1] - 0.00000000 ‘acre-feet”

2o

IF (NOT Isnput (Cabalo"EPCWID.Storage , @'Sart Tmestep - ) )THEN
Cabalo"EPCHID Storage [ @'StartTmestep - 1] = 0,00000000 ‘acre-feet”

2o

IF (N Isnput (Cabalo"Mexkco Sorage , @'Start Timestep - ) )THEN
Caballo"Mexio.Storage [ @'Stat Tmestep - 1] = 0.00000000 “ace-feet”

2o

IF (NOT Isnput (Cabal"EBID.Acrul, @Start Tmeste - 1) ) THEN
Cabalo"EBID.Accrua [ @Start Tmeste - 1 = 0.00000000 ‘acre-feet”

2o

IF (NOT Isnput (Cabalo"EPCWID.Accrual, @'StartTmestep - 1) ) THEN
Cabalo"EPCID,Accual [ @'StartTmestep - 1] - 0,00000000 ‘acre-feet”

2o

IF (NOT Isnput (Cabal"EBID.Acrul, @Start Tmeste - 1) ) THEN
Cabalo"EBID.Accrua [ @Start Tmeste - 1 = 0.00000000 ‘acre-feet”

o
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FOR ( DATETIME date IN @'Start Timestep® TO @inish Tmestep® ) DO
WITH [DATETIME Repeatrearbate 0
(iststorcabiodelun () THEN
date
as
RepeatYearDate
(date)

sorF

m(ua]mub}enmm&m )Dﬂ
(\RG Deep Aqufer Objects UnderRiver”)

I (NoT it e
(umen. "ET Volume™ ) )
date
abject. T vokame® (date )
(Dsiyristorcal RGRpsrianETvokames . STRINGIFY bject) [RepeatearDate ]

sorF
B0FR
m(ua]mub}enmm&m )Dﬂ

(ARG River Evaporaton”)
I [NoT Isinput e
(umen. “Variable GainLoss Coeff", ) )
date
abject . Varible GanLoss Coefr” (date ]
(DsihHistorcal RGRIerEvapCoefs . STRINGIFY abject ) [Repeatrearbate )
sorF
B0FR
m(ua]mub}enmm&m )Dﬂ

(ARG Canal Sezpage)
I [NoT Isinput e
(umen. “Variable Seepage Flow Fraction” ) )
date
abect. Varisle Secpage Flow Fracton” [date ]

Daiyistorcall RGCanaiSeepageFractons . STRINGIFY Spt 03 [Repeatearoste ]
[ (moeerams. ]
“Seapage”

B0
BOFR
FOR (DEJEL’r ‘object IN ListSubbasin
(\RG Al Irigaton Water sers™)
I (NoT it N
( (wq))
date
object. Mnimum Eficency” [date )
(DaiyHstorca RGHnEffency . STRINGIFY abject ) Repeatreardate ]

sorF
B0FR
FOR (DEJEL’r objectIN {Rﬂbevtsan Umbenhauer WTP , )Dﬂ
)
I [NoT Isinput e
( (mk))
date
abject . Fractonl Retun Fon [date ]
- 0.00000000
sorF
B0FOR
I [NOT Isinput e
( (mmmmmmmw,))
date
LesCrucestinicpsl . Fractonsl Retun Fow” [dste ]
pistorcal R GM.rdpaData LasCrucestunicpa Fractonsl Retum Flow [RepeattearDate ]

sor
T NoT st e
aate

Canutiopunping . Fractonsl Return Fow [date ]
apistorcalRGhrdpaData. CanutlpungingFractonsl Retum Flow [Repeattearbate ]

sorF
FOR [ OBJECT object N  LasCrucesturicpsl, 0
Canutiopumpig,
Robertson Unbertauer TP,
John Rogers TP
I (NOT Isinput e
( (nu))
date
abect. Diversion Recuested [date ]
NaNTazero (DsiytistorcallRGMericpaDsta . ( (STRINGIFY object ) CONCAT *Divrsion” ) [Repestrearpate ) )
sorF
B0FR
Fal(ua]a:rubjenm {LascmcssMumﬂDE\, )Dﬂ
I [NoT Isinput e
date
abject . “Tncoming Avaiable Water” [dste ]
'9,999.00000000 “acre-ft/day”
sorF
B0FOR
I [NOT Isinput e
( [ ))
date
Sustamante WWTP.Outfow (date )
NaNTazero (DaiytistorcaLRGMricpaiata ustamante WTP Return (Repeatreardate )

sor
T NoT st e
( o ))
e

Joarez iurTe Outfon [dste ]
NaNTazero (Dsiytisorcall RGMuricpaDsta.kiarez WP Retuen [Repestrearate ) )
sor
I (NOT tsinput e
( imnm s, ))
date
kel /TP utfont (date )
T (dats
<@2%0000 March 1, 1556"
0.00000000 “acre-ft/day”
as
T [date e
@ March”
A0 dte
octaber”
A0 dste
<@240000March 1, 1556"
NaNTozero (DsiytistoricaLRGMicpaiDsta.Haskel WWTP Return [RepetrearDate ] )
200000000

as
NaNTazero (DaiyistoricaLRGMricpaiata.Haskel WWTP Return (Repeatreardate ] )
a0
sorF
sorF
I (NOT tsinput e
( i, ))
date
kel TP utfonz (date )
(dats )m
<@2%0000 March 1, 1556"
NaNTazero (DaiytistorcaLRGMricpaiata.Haskel WWTP Return (Repeatreardate )
as
T [date e
@ March”
A0 dte
octaber”
NaNTozero (DsiytistoricaLRGMricpaDsta.Haskel WWTP Return [RepestrearDate )
200000000

EES
0.00000000 “acre-ffday”
BDF
BOF
B0F
EpwImH
END FOR

udspeth Reservor.Storage [ @'t 1] = 0,00000000 "crefeet”
udspeth Reservor.Storage [ @'t 1] =0,00000000 "crefeet”
HudspethReservor Storage [ @'t~ 1] = 0,00000000 “acre-feet”
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FOR | STRING subbasin IN /“BlwCochitDepletions™ Do
“BiwlsletaDepletions” ,
“BlwSanFelipeDepletions”
“SanAcaciaDepletions”

“Rincon Irrigation Water Users”
“Leasburg Irrigation Water Users”,
“Eastside NM Irrigation Water Users”,
“Westside NM Irrigation Water Users”,
“Eastside TX Irrigation Water Users”,
“Westside TX Irrigation Water Users”,
“BelowCaurchesne Water Users",
“uarez CR o T Water Users”
Hudkpeth CIR t ET Water Users™
FOR (OBIECT WU IN Litsubbasn (subbasin ) )00
FOR (DATETIVE dte IN @'Sart Tmestep* 0 @ Frish Timestep” )00
0. Soi Masture Fil Efency” [date )
NaNTozero (WU . Miimum Effcency” (date 1)
B0FR
. Sod Masture” [@'Start Tmestep - ]
- SymihetcData.InapercentofMaxsoiostre [mmm, ]
0

L. Vaximum i isure” [
L. rigated Avea” [ @*Start Tmestep - 17
B0F0R
N0 FOR
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# This rule sets the inflows that are in the DailyHistoricalLocallnflowData data object for Planning runs,
# or in the SyntheticData data object or were recorded in the DailyInflowForecasts data object for Accounting or AOP runs into the model object siots.
R (DATETIVE date INRunstartDate () TO Runndoate () )00
FOR (SL0T gsge IN {DsiytistorcalinfonDsta.Lobstos } )00
I | [NoT stmput e
etnfonsiot o

' GetObject
()
(gage )
| AND NOT IsRealTimeModeRun ()
OR |IsRealTmeModeRun ()
o
=

' GetObject
()
(gage )
AND [HasFlag
-
'OR NOT HasFlag
IO

()

(gage)

date,
o
Getinfonsiot [date)

‘GetObject
()
(gage )
=TF (1sPlanningModeRun () ) THEN
DalyhistoricallnfionData . GetSiothiame [ HistoricalDate:

(gage) | (date)

EES
T | [IsAccountModeRun () THEN
AND [ UseSyntheticDataForAccountModeRun ()
(mm Do ecacogonane (s ] )
(gage)

R [1sReaiTmeodzRun ()
AND Ishan DaiyinfinForecasts . GetSothame [dste ]
[&S)
AND I Getinfonsiot (date)

GetObject
( (&w_))
Cooge)
IF 15N SymthetcData GageDsta [ cate, e
( [aw_ )
(&)
SyntheticData. GlobalMssingFlowFiag [ ]
as
SimthetData GageData [ dat
Getsottiame
(&)
aorF
as
OsiyinfonForecass . GetSlotame [date ]
(&)
sorF
sorF
sorF
B0FR
N0 FOR
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# The approach for determining releases needed for meeting P&P demands as implemented by the BIA indludes
= references toa iy seis fo the P& demand 3t Otow for calendar year. This e sets vakes or
# series for the full smulation period to those values for a calendar year as set up in the PandP data object.
R (DATETIVE date INRunstartDate () TO Runndoate () )00

I (NOT it (Pande DalyDemandrorCalCal, date ) THEN

Pande DaiypemandrorCalalc [dste ) =panch.DaihDemandrorCalcaiperodc [dste ]

sorF

20 FOR
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# This rule sets an initial value for the MRGCD demand at Cochiti that drives releases from storage for providing
# the total flow needed for irrigation in the Middle Valley for MRGCD and the six Middle Rio Grande pueblos.
#If a series is not directly input to the DirectInputDemandAtCochiti slot on the MRGCD data object, synthetic
= values i the SythetkDemancAfCoch perod ot s referenced, ot that 2 separate seres st s used
# for values that may be directly input such that the demand set with this rule can stil be adjusted by the higher
# priority ResetMRGCDDemandAtCochitiForHydrologicConditions rule in the Policy Ruleset if the conditions in that
- e re satsfed.
R (DATETIVE date INRuntartDate () TO Runndoate () )00
MRGCD.DemandAtCochiti [ date ] = IF (NOT Isinput (MRGCD.DirectinputbemandAtCochit, date ) ) THEN
VRGCD SymthetcDemndatcochs (date )
as
VRGCD DrectnputpemandtCochis [dste ]
aorF
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¢ EE

InputForecastData &3 + v

BB object: InputForecastdata

Slots  Methods  Accounts  Accounting Methods  Attributes  Description

December 31, 2022 <

Slot Name Value Units
SingleRunNRCSForecast 50.00 NONE
ForecastPeriods

ForecastsJanuary

ForecastsFebruary

ForecastsMarch

Forecastsapril

ForecastsMay

Forecastslune

Forecastsluly

ForecastsAugust

ForecastsSeptember

HistoricalAverageOfforecastPeriodFlowsForUserReference

SwitchToStipulateRunoffTiming

DesignatedYearsForDifferentRunoffTiming

‘SwitchToUseHydrologicCategoryYearForPreForecastreriod

PreForecastDesignatedHydrologicCategoryYears

‘SwitchToUseHydrologicCategoryYearForPostForecastPeriod

PostForecastDesignatedHydrologicCategoryYears

UserInputyearsToUseForPreForecastPeriod

UserInputyearsToUseForForecastPeriod

UserInputyearsToUseForPostForecastPeriod

BlendingRatio 040 NONE
AzoteaWillowFractionContributionToENVadolnflowForecast 0.06 NONE
LocalTnflowsDistributionToMatchOtowiForecast

RatioToAdjustPreForecastSeasoninflows

RatioToAdjustPreForecastSeasonLocalnflows

RatioToAdjustForecastSeasoninflowsNotimpactingOtowi
RatioToAdjustForecastSeasonLocallnflowsNotimpactingOtowi

RatioToAdjustPostForecastSeasoninflows

RatioToAdjustPostForecastSeasonLocallnflows

LittleNavajoRegressionCoeff

ShallowGWstartvear 24:00 December 31, 1990 FullDateTime
ReferencevearForOtherURGWOMInputLocationsMappedToForecastLocation
‘SwitchToBlendForecastHydrographs

RatioToAdjustForecastSeasonLocallnflowsBelowForecastLocations
‘SwitchToUseInputForecastForLobatos_1forves_0forNo 0.00 NONE
NumberofClosestvearsToAverageForAOPruns

HEEREEREEE R EEE R EE R E 6 E E E 6 E E EE R E 6 E E 6 E

Order:  Custom for this Object - & O Fiter siots -+
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P4 InputForecastData Forecastslanuary
File Edt Row Column View Adiust

1000 acre-ft

0: ThirtyMileBridge 10200
1: WagonihesiGap 192.00 2000
2 SouthFork 7100 400
3:Platorolnfion 300 200
4 Mogote 12100 157.00
5: RioSanAntorioAtOrtz 530 B0
&: RioLosPinostortz s0.00 &7.00
7: Lobatos nan nan
5: Lobatosanrual nan nan
9: RedRiverBwFihHatchery 200 200
10: RioPuebloDeTacsAtLosCordovas 110 200
11: EmbudoCreskAtDixon 7.3 3100
12: Otowi 000 000
13: Nedemez 200 3100
14: Totalemezinfion 110 200
15: ENadolnfion 146.00 2000
16: RioBlanco 3500 700
17: NavaioRiver 400 .00
15: Derte 2500 3500

n 50
1000 acre-ft 1000 aceft 1000 acre-ft

120,00
3000
1200
s7.00
184.00
17.00
000
nan
nan
3200
3400
20
7000
2.0
3200
27500
s5.00
&7.00
amo0

%avg
percent

o
o1
=
%2
o5
103
1w

nan
nan
o7
o
=

100
o5
o7

22

102

03
o1

EY

1

W00aceft  100Daceft

1490.00
3500
13100
500
2500
200
400
nan
nan
300
.00
s5.00
865,00
s0.00
.00
3000
500
700
55000

17100
455,00
163.00
700
260.00
2.0
17.00
NaN
NaN
%00
63.00
700
1,100.00
.00
0.00
245,00
80.00
.00
685,00

Show: [ Description

copylpaste is possile from NRCS forecasts (hich indudes this value).
Rows are forecast locatins.

[NOTE: DATA n the 90, 70, Ava, 30, 10 cokumns are DUMMY DATA FOR TESTING PURPOSES.

Columns are NRCS forecast percentages except for column 3 which s the %Avg that the forecast represents. This value s there so that
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May 17 flow

ofs x 1.089 = 409 cfs

Flow in cfs

450
400
350
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P4 InputForecastData LocalinflowsDistributi
File Edt Row Column View Adiust

©: LocallnflowsAtWagonWheelGap
1 LocalnfowsAtDelNorte

2 LocalinfonsatMonteVita

3: Localinfonsatilamosa

4 LocalInflonsToRoGrandeAtL asauces
5: LocalinfowsAthiogote:

&: LocalInflonsToSenAntoricRiver Athanassa
7: LocalinlonsToConejosat aSauces
5: Localinfowsatiobatos.

9: ENadoToAbiquiocalinfion

10: AbiquiuToChamitalocalnfow

11: LobatosToCerrlocalinfion

12: CemoToTaostocallnfiow

13: TaosToEmbudolocalinfon

14 EnbudoTeOtowtocalinfon

show: (] Description





image11.png




image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png




image26.png




image27.png




image28.png




image29.png




image30.png
# This rule resets the forecasted fiows for the Forecast period if the user wants to blend the flows in each time series in the DailyInflonForecast data object
FOR.[SLOT flonSlt N GetSeriesSiots -/ ReaTmelnfionForecasts RealTmelnfionHydrographEndbate , \| 0O
(RealTmeInflowForecasts ) [ RealTmelnfiowForecasts.VolumeOfRealTimelnfionHycrograph ,
RealTmelnfonForecast.WagoniheelGap
RealTmeInfionForecasts DeNorte,
RealTmelnfonForecasts.Platoralnfon ,
RealTmeInfowForecast.Mogote ,
RealTmelnfowForecasts Lobatos ,
RealTmelnfonForecast.Otow ,
RealTmelnfiouForecasts LitNavajoRiver ,
RealTmelnfionForecasts.NavajoRivr ,
RealTmelnfionForecasts.Rioflanco
WITH [DATETIME tmestepToStarTranstonToForecastFons EY
DateMax
GetstartDate (),
Nextpate
Completepertibate
( @ anvary T, )
GetstartDate ()
NumberTobate:
InputForecastbata ForecastPeriods [ MapURGHOMInputlocationToForecastocaton
(Ge&lﬂam )

Cnfousiot)
Strtoste”
I [ifowSlt  SmestepTostarTranstonToForecasFions ] - 0.00000000 ° e
w0 (25

fionslt [ tmestepTostartTransitonToorecastlons ]
“IF [NOT IaN Getinfonslot omes«emsmmmmmmsms] e
GetObject - 1,00000000 “day”
(Ge&mm: )
(inlonsiot)
Getnfonsiot [omes«emsmmmmmmsms]
GetObject - 1,00000000 “day”
(Ge&mm: )
(inlonsiot)

EES
inflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BoF

Vx
= [smestepTostartTransiionTororecastrions ], )
0.10000000
> TrveshocRatiorordendng ()
Getnfonsiot [smestepTostartTransitonTororecastions ]
GetObject
(Ge&mm: )
(inlonsiot)
NOT Isan Getinfonsiot
GetObject
(Ge&mm: )
(inlonsiot)
Getnfonsiot [omes«emsmmmmmmsms]
GetObject - 1,00000000 “day”
(Ge&mm: )
(inlonsiot)

tmestepTostartTransitonToForecastflons | | THEN
- 1,00000000 “day”

EES
inflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BOF
+ [inflowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws]
+2.00000000 “day”
~IF [NOT IsNaN GetinflowSiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws] THEN.
GetObject 100000000 "day”
(Gelﬁlﬁam )
(inflowsiot )
GetInflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(inflowsiot )
EES
inflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
100000000 "day”

BoF

3.00000000
GetInflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject +1.00000000 “day”
(Gelﬁlﬁam )
(inflowsiot )
INOT IsNe GetinflowSiot
GetObject
(Gelﬁlﬁam )
(inflowsiot )
GetInflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(inflowsiot )

tmestepTostartTransitonToForecastflons | | THEN
- 1,00000000 “day”

EES
inflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BOF
+2.00000000
= | [inflowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws]
+2.00000000 “day”
~IF [NOT IsNaN GetinflowSiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws] THEN.
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(inflowsiot )
GetInflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(inflowsiot )
EES
inflowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
100000000 "day”

BoF

3.00000000
B0F
EpwImH
END FOR
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IsRealTmeModeRun () AND InputForecastData. SwitchToBlendForecasttydrographs [ “value(1=Yes,0=No)", | == 1.00000000

Into forecast period”
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# This rule resets the forecasted flows for the Forecast period if the user wants to blend the flows in each tme series in the DaifyLocallnflowForecast data object.
FOR.[SLOT localinfiowSlt N GetSeriesSiots - /RealTmeLocalnfonForecast. RealTmeLocalnfontycrographEnddate , | | 0O
(RealTmeLocalInflowForecasts ) | RealTmeL ocallnflonForecasts. VolumeOfRealTimeLocallnfiontycrograph ,
RealTmeLcallnflonForecasts, AamedaToPaseaDelNortelocalinfiow
RealTmeLocalinfonForecasts.Azoteabilon ,
RealTmeLcallnfonForecasts CaballToleasburgLocalinion
RealTmeLcallnfonForecasts LeashurgTaeslaLocalnfon ,
RealTmeLcallnflonForecasts LocallnfowsAtalamosa ,
RealTmeLocalinfonForecasts.LocallnfonsAtDeMNarte ,
RealTmeLcallnflonForecasts LocalinfonsAtobatos
RealTmeLocalinfonForecasts.LocallnfonsAtMogote,
RealTmeLcalinfonForecasts LocallnfowsAtHonteVista
ReaTmeLocallnflonForecasts LocallnfowsAtYiagorheelGap ,
ReaTmeLcallnlonForecasts. LocallnfowsToConejosAtLaSauces ,
RealTmeLcalinflonForecasts. LocallnfiowsToRioGrandeAtLaSauces ,
ReaimeLocalinflonForecasts. LocallnfowsToSanAntorioRiver Atianassa
RealTmeLcallnflonForecasts MeslaToEPasolocalnfon ,
RealTmeLcalinfonForecasts PasecDelorte ToCentraLocalnfon ,
ReaTmelocallnionForecasts.SanFelpeToAlamedalocallnfion ,
ReaTimeLocallnlonForecasts, SanAcadal FCCToSanMarcial FCCLocalnflon
WITH [ DATETIME tmestepToStarTranstonToForecastFons 0o
DateMax
GetstartDate (),
Nextpate
Completepertibate
( @ anvary T, )
GetstartDate ()
NumberTobate:
InputForecastbata ForecastPeriods [ MapURGHOMInputlocatinToForecasttocaton
(Ge&lﬂam )
(localinfiowsiot )
“StartDate”
T locainlonslot [ tmestepTostartTransionToForecastFlows ] = 0.00000000
D (65

locainfionsiot [ mestepTostarTranstionTororecastrions )
~IF NOT sNaN Getinlonsltal omes«emsmmmmmmsms] e
GetObject - 1,00000000 “day”
(Ge&mm: )
Clocainfionsiot)
Getifousotl [omes«emsmmmmmmsms]
GetObject - 1,00000000 “day”
(Ge&mm: )
Clocainfionsiot)

EES
localInfiowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BoF

Vx
(== [smestepTostartTransiionTororecastrions ], )
0.10000000 "
> TrveshocRatiorordendng ()
Getinfousotl (smestepTostartTransisonTororecastions ]
GetObject
(Ge&mm: )
Clocainfionsiot)
NOT Ishan GetinfonSotal [omes«emsmmmmmmsms] e
GetObject - 1,00000000 “day”
(Ge&mm: )
Clocainfionsiot)
Getifousotl [omes«emsmmmmmmsms]
GetObject - 1,00000000 “day”
(Ge&mm: )
Clocainfionsiot)

EES
localInfiowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BOF
+ [locallnfiowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws]
+2.00000000 “day”
~IF [NOT IsNaN GetinflowSiotAll [ ‘tmestepToStar tTransitionToForecastFlons ] THEN.
GetObject 100000000 "day”
(Gelﬁlﬁam )
(localinfiowsiot )
GetInflowSiotAll [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(localinfiowsiot )
EES
localInfiowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BoF

3.00000000
GetInflowSiotAll [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject +1.00000000 “day”
(Gelﬁlﬁam )
(localinfiowsiot )
INOT IsNaN GetinflowSiotAll [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ] THEN.
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(localinfiowsiot )
GetInflowSiotAll [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(localinfiowsiot )

localInfiowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”
BOF
+2.00000000
= | [localnfiowsiot. [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws]
+2.00000000 “day”
~IF [NOT IsNaN GetinflowSiotAll [ ‘tmestepToStar tTransitionToForecastFlons ] THEN.
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(localinfiowsiot )
GetInflowSiotAll [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
GetObject - 1,00000000 “day”
(Gelﬁlﬁam )
(localinfiowsiot )
EES
localInfiowslot [ﬂmesfﬂDTuStzvtTvansmunTuFmemstﬂuws ]
- 1,00000000 “day”

BoF

3.00000000
B0F
EpwImH
END FOR
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IF (Ncrlslwut (san]uanchamanwemuns AnnualDiversion , ) )“BI
2500100 Dcenber 31, Curent Year
SananChamaDnersons Armuslversn [ @°24:00:00 Deceber 31, Crrent Y™
SunFlowsTotolne ( SanuanChamabiersions.Toal,
@'Start Timestep”,
2400100 Dcenber 0, CurentYear™
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IsAccountModelRun ()
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WITH [ STRING NRCSForecast DO

= GetiholeNumberAsString
(GetwResForecast ())
FOR [ STRING location IN / “ThirtyMieBridge” , Do
“NorthClearCreekBelonConfinentaReservor”
“ViagoniheelGap®
“SouthFork”
“Blamosa’
“Montevista”
“NorthChannelNortoriDrain”
“RioSanAntorioAtManassa”
“RioGrandeLaSauces”,
“Conejostasauces” ,
“Mogote",
“RiolosPinosatorti”,
“RioSanAntorioAtOrti"
“Delorte"
FOR. (DATEHME date IN PreviousTimestep. TO GetstartDate-1Tmestep () |00
(Runstaripate ())

TF | [HasFlag
GetObject . "Gage Inflow” ,
Clocaton)
date,
-
OR HasFlag
GetObject . "Gage Inflow” ,
Clocaton)
date,
b
A0 dte
<@2400:00 Apr 1, Curent Year™
AN |Getobject . "Gage Infon date ]
(locaton)
>F ( date )m
<@240000 March 1, Curent Year™
SynthetcDsta.CooradoGageDatastats [date,
GetComnindex
(syntheomatz ColoradoGageDataStats , )
Jocation CONCAT NRCSForecast
= ColoracFloEtimateparameter.JanF ebTleranceToEstimteFonoreThan (]
as
SynthetcDsta.CooradoGageDatastat [ date,
GetComnindex
(syntheomatz ColoradoGageDataStats , )
Jocation CONCAT NRCSForecast
= CloradoFlonEstimateParameters. MarToleranceToEstmaterlontoreThan )
a0
ORGetobject . “Gage Inflon” [dste ]
(locaton)
<F ( date )m
<@240000 March 1, Curent ear
SynthetcDsta.CooradoGageDatastats [date,
GetComnindex
(syntheomatz ColoradoGageDataStats , )
Jocation CONCAT NRCSForecast
= ColoradoFloEstimateparameter.JanFebToleranceToEstmateontessThan ]
as
SynthetcDsta.CooradoGageDatastat [ date,
GetComnindex
(syntheomatz ColoradoGageDataStats , )
Jocation CONCAT NRCSForecast
= ColoradoFlonEstimateParameters. MarToleranceToEstmaterlontessThan )
sor
GetObiect . Gage Infow” [date ]
Clocaton)
SymthetcDsta.CooradoGageDatastat [ date,
GetComnindex
(syntheomatz ColoradoGageDataStats , )
Jocation CONCAT NRCSForecast

B0F
ENDFOR
ENDFOR

END WITH
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(1sAOPModelRun (1) OR IsRealTimeModelRun () )
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FOR ( DATETIME date IN PreviousTmestep (RunStartDate () ) TO GetStartDate-1Timestep () ) DO
TF (NOT IsInput. (Lubams Gage Inflow , ) THEN
date
AND IsInput. (cevm Gage Inflow , )
date
Lobatos Gage Infow (date ]
Vi [ Cero.Gage nflon [dste ]
[sn 2w, ]
5.00000000 cs”
as
TF [Islnput (cevm Gage Inflow , )
date
AND (HasFlag [ Lobatos.Gage Inflow ,
-
'OR HasFlag ( Lobatos.Gage Inflow ,
o
AND Cero.Gage Infon [dste ]
~Lobatos.Gage Infow [ date ] < Lobatos.Gage Infion [dste ]
= LobstosToCerro.Varisle GanLoss o Table [sem s, ]
“Fow Range 1
Lobatos Gage Infow date )
Vi [ Cero.Gage nflon [dste ]
[sn 2w, ]
5.00000000

B0F
B0
END FOR
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FOR ( DATETIME date IN PreviousTimestep (RunStartDate () ) TO GetStartDate-1Timestep () JDO
17 (NOT tsirput (Plator, P Bvation , date ) ANDNOT Tinput (latoro Strage , date ) ) THEN
Piatro.poolEevation [ date ) = (NOT Iinput (ltoro.poolEevaton, cate ) ) THEN
I (1sNsi Pltoro ool Eevation [ previousTmestep (date )] ) THEN
PatoroData ReservorData [ Flatoro" ot Use Pool)

as
Patro.pool Eevation (prevousTimestep (date )]
a0
sorF
sorF
SN0 FOR

R (DATETIME date INPreviousTimestep (RunsartDste () ) TO Getstartpate-Tmestep () )00
17 (WO tsirput (Plator.Outfon , dste ) )THEN
Platoro.Outflow [ date ] = IF (NOT Isinput ( Platoro.Outfiow , date ) ) THEN
I (tswnternseanonsesson () ) THEN
PatoroData Mmunfions (0, Wnterinstreanion” )
as
Patoroata.Mmunffons [0, SummerThreshold” )
a0
sorF
sorF
20 FOR
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IsAOPModelRun () OR IsRealTimeModelRun () OR IsPlanningModelRun ()
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" (Ncrlslmut (P\amm'cunejus Storage ;. ))m
PreviousTimestep (RunstartDate ())
PlatoroCanejos Storage [PreviousTmestep (RunstertDate ())]
= ElevatonTostorageADate (Pltoro ,
[P\amm Pool Elevation [previousTmestep (Runstariate ()],
PreviousTimestep (RunstartDate ())

DI

IF (NOT Isinput ( Platoro”ConejosProjectStorage.Storage , PreviousTimestep (RunstartDate ()) ) ) THEN
Platoro*ConejosProjectStorage. Storage [ PreviousTimestep (RunstartDate () ) ] = 0.00000000 “acre-feet”

DI

IF (NOT Isinput ( Platoro”Relinquishedater.Storage , PreviousTimestep (Runstartoate ()) ) )THEN
Platoro~RelinquishedWater.Storage [ PreviousTimestep (RunstartDate () ) ] =0.00000000 "acre-feet”

DI

IF (NOT Islnput ( Platoro”DirectFlowStorage.Storage , PreviousTimestep (RunStartDate ()) ) )JTHEN
PlatoroDirectFlonStorage:Storage [ PreviousTimestep (RunstartDate ()) ] = 0.00000000 “acrefeet”

DI

FOR (STRING account IN AccountiiamesByAccountType ( Platoro , Storage” ) ) DO
T (NOT 1sinput (Piatoro ~ (account CONCAT "Accrual” ), PreviousTimestep (RunStartDate ())) ) THEN

Platoro  (account CONCAT " Acarual ) [ PreviousTimestep (RunstartDate () ] = 0.00000000 "are-feet”

aoF

=\ FOR
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FOR (DATETIME date IN RunStartDate () TO GetStartDate () )DO
F(x(ua]mwatsvusevmlslsﬂ:m INTERSECTION ListSubbasin
(‘RioGrandeandConsjosConbined ) Cvistertser™)
I [NoT Isinput e
( (“,,RE))
date
waterbser . Routed Retun Fow (date ]
- 0.00000000
sorF
B0FR
SN0 FOR

FOR ( OBJECT waterUser IN ListSubbasin ( "RioGrandeAndConejosCombined” ) INTERSECTION ListSubbasin ( "WaterUser” ) )DO
T (NOT Isinput (waterUser . "Routed Return Flow” , RunStartDate () - 1.00000000 day” ) ) THEN
waterUser . Return Flow” [RunStartDate () - GetTmestep (RunstartDate () ) ] = 0.00000000 “cfs”
aoF
=\ FOR
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FOR (DATEHME date IN PreviousTimestep TO PreviousTimestep
(runstrvae () (unstaroate ()
FOR (STRING reach IN LsiColoradoReacheshequiigiitavaes () )00

I [NOT Isinput e
et
(o)
date
Getsot[dste])
(resch)
<IF (1sNaN SynthetcData, GageData [ date, e
[ [memsrmmanms ]
(resch)
SyntheticData. GlobalMssingFlowFiag [ ]
as

¥ (reach == STRINGIFY AboveMonteVistal ossesAndLag.Inflow ) THEN
SyntheticData GageData [ date ,
MapColoradoPhysicalObjectReachesToDataObjectReaches

(reach)
=0.60000000
EES
T (reac STRINGIFY Abovel obatosl ossesAndLag.Inflow ) THEN

SyntheticData.GageData [ date ,
'MapColoradoPhysicalObjectReachesToDataObjectReaches
(reach)
*0.40000000
EsE
¥ ((Vead\ STRINGIFY AboveAlamosalossesAndLag.Infiow ) ) THEN
OR reach == STRINGIFY AboveL sSaucesLossesAndLag. Inflow

SyntheticData, GageData rats .

'MapColoradoPhysicalObjectReachesToDataObjectReaches
(reach)
*0.30000000
EsE
SyntheticData.GageData [ date ,
'MapColoradoPhysicalObjectReachesToDataObjectReaches

(reach)
BOF
B0F
B0F
BOF
B0F
T [NOT Isinput THEN
Getsot
(o)
date
PRINT “Using synthetic data for value for * CONCAT reach CONCAT ((* on " CONCAT STRINGIFY date ) CONCAT *, check DI and/or database.”
B0F
ENDFOR

END FOR
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m(ua]mvsammm )m
(RiverEvapObjects™ ).

TF [reach == CohitToSanFelpeSecpageareat | THEN
‘OR reach == CochiTaSanFelipeSeepageArea?
OR reach == CentralTalsietaSeepageAreal
OR reach == CentralTolsietaSeepageArea?
\OR reach == SanfelipeToCentralsespageAreat

I (NOT Isinput e
( [ | )
©'Start Tmestep -
resch. “Outfon Stage” [ @Start Trmestep - 17
IscochitResch e
(resch)
AN Tsrput
(camm Outflow , )
@'Start Tmestep -
Tablelntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
Cochit.Outfon [ @StartTrmestep - 1],
@'Start Timestep”

as
I [1ssareelpeResch e
(resch)
AN Tsnput
(sanFehpe Gage Inflow , )
'Start Tmestep -
Tablelntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
Sanrelpe Gage Infow [ @'StartTmestep - 1],
@'Start Timestep”
as
I [1sCentaiesch e
(resch)
AN Tsrput
(cenva\ Gage Inflow , )
©'Start Tmestep -
Tablelntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
Centra Gage Info [ @'Start Timestep -
@'Start Timestep”
as
Tabletntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,

SeepageReachinitialConditions . ( ( STRINGIFY reach ) CONCAT *_Outfiow" ) [ @'Start Timestep®, |,
o

@'Start Timestep”
aorF
a0
sorF
aorF
as
FOR (DATETIVE date IN @'StartTmestep O @ Start Timestep +2° )00
I [NOT Isinput e
( [ o) )
date
vesch. “Outfon stage” [dste ]
I [1ssareelpeResch e
(resch)
AN Tsnput
(sanFehpe Gage Inflow , )
'Start Tmestep -
Tablelntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
Sanrelpe Gage Infow [ @'StartTmestep - 1],
@'Start Timestep”
as
I [isetaresch e
(resch)
AN Tsnput
(BusqueFavms Gage Inflow , )
@'Start Tmestep -
Tablelntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
SosqueFarms.Gage Infiow [ @Strt Timesten 17,
@'Start Timestep”
as
I [1sSemardoOrSanAcaceReach e
(resch)
AN Tsnput
(sanmuaﬂuudway Gage Inflow , )
@'Start Tmestep -
Tablelntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
Sanacacariodinay.Gage Inflon [ @'Start Trmestep - 1°]
@'Start Timestep”
as
Tabletntepolation
reach . "Outflow Stage Table",
0.00000000,
100000000,
SeepageReschinitaConditons . ( (STRINGIFY reach ) CONCAT _Outfon”) [ @'Stat Timestes”, |,
o
@'Start Timestep”
aorF
a0
sorF
sorF
B0FOR
sor
20 FOR
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# This rue sets the peak flow (Peak) and date of the peak fiow (PeakDate) within the forecast location's forecast period for each forecast location for each year
# of avalable historical data nto a data object (ComputedistoricalForecastPeriodPeakFlowsAndDates data object).
FOR ((STRING forecastt ocation IN VolumeForecastLocations () UNION NONVolumeForecasttocations () UNION ListColoradoForecastiocations () UNION ListOtherColoradolnputLocation () ) DO
# peak flow (Peak)
FOR | DATETIME date IN GetDates 0o
| CompletePartiaiDate. B
@December 31",
NumberToDate
‘ComputedristoricalForecastPeriodVolumes. AvailabletistoricaiData
( i
“Start Date”
CompletePartiabDate B
@December 31",
NumberToDate
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvaiabletistoricalData

'MapURGWOMInputLocationToForecastlocation , )

( forecasttocation )
“End Date”

'MapURGWOMInputLocationToForecastlocation , )

L years”
ComputedistoricaForecastPerodpeakFlowsAndDates .  forecastLocation CONCAT ek ) [date ]
— WITH LIST maximums = MaxinfonAncDateLst )
forecastiocaton,
GetForecastperodstartDate o
MapURGHOMInputLcationToForecastocaton
(forecast.ocation )
Hstorcalvearassting
(date)
GetForecsstperodendbate
MapURGHOMInputLcationToForecastocaton
(forecast.ocation )
Hstorcalvearassting
(date)
maximums €0
o wm
B0F0R
# date of peak flow (PeakDate)
FOR | DATETIME date IN Getpates 0
| CompletePartialDate .
@' December 317,
NamberToate
ComputechistorcaForecastperodyoumes. AvaiabetistorcaData
( Ty
“Start Date”
‘CompletePartiaDate .
@' December 317,
NamberToate
(CumwtsdH\smnm\chemsﬁPenud‘l{:\umes AvalsierstoricaData

'MapURGWOMInputLocationToForecastlocation , )

( forecasttocation )
“End Date”

'MapURGWOMInputLocationToForecastlocation , )

L years”
ComputedhistoricaForecastPerodpeakFlonsAndDates .  forecastLocation CONCAT eakpate") [date ]
= WITHLIST maximums = MaxinfiomAndDateLst 00
forecastiocation,
GetForecastperiodstarDate B
MapURGHOMInputLcationToForecastocaton
(forecastocaton )
HistorcalYearasStrng
Cdate)
GetForecastperiodenddate
MapURGHOMInputLcationToForecastocaton
(forecastocaton )
HistorcalYearasStrng
Cdate)
DateToNumber
Cmaxinums 1))
B wmH
BwFoR
=\ FOR
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IsAOPModelRun () OR IsRealTimeModelRun ()
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# This rule sets the volume within the forecast location's forecast period for each forecast location for each year of available historical data into a data object (ComputedHistoricalForecastPeriodVolumes data object).
O (STRING forecast.ocaton I InputForecastlocatns ( ) UNION LtColoradoForecastLocatons () )00
FOR. [DATETIVE dte INGetDates 0

| CompletePartialDate .
@'December 317,
NanberToDate

(B i [fmemmm, ] )
Startoate”

‘CompletePartialDate .
@'December 317,
NanberToDate

(CumWtﬂdH\smnG\Fmemsﬂ?enud‘l{:\umes AvailableHistoricalData [ forecastLocation , ] )
“EndDate”
“Lyears”
= Specalcase for Eadolnfow
I (forecastiocaton == Badolnfon” )THEN
ConputectistorcaForecastperioaoumes.Eadoinfon [date ]
~ SumFlonsToVomeSkpaN
DaiyHistoicaLocallfonData. ENadoLocallfon
RoundbateToTimestepend o
| CompletePartialDate
NanbeToDate
oy [fmemmm, ] )
Startoate”

date
RoundDateToTmestepEnd
CompletePartiaate
NumberToDate:
(lnwtﬁ:vemsﬁﬂam Forecastperiods [ forecastlocation , ] )

“End Date”
date
+SumFlowsToVolumeSkpaN
DayHistorical.ocalinflowData. AzotealWilow ,
‘RoundDateToTmestepEnd B
CompletePartiaate
NumberToDate: B
(xnwtfmemsmam ForecastPeriods [fuvemsﬂummm B ] )
“Start Date”
date
RoundDateToTmestepEnd
CompletePartiaate
NumberToDate: B
(lnwtﬁ:vemsﬁﬂam Forecastperiods [ forecastlocation , ] )
“End Date”

date
as
= Specil case for Lobstosannusl
ComputechistorcaForecastperodiunes . forecastiocaton [dste ]

obatosAnnual” ) THEN ,
DaiytistorcallnfionData.Lobatos:
S
DaiytHistoricallnfiowData . forecasttocation
BDF
RoundDateToTmestepEnd B
CompletePartiaate
NumberToDate:
(xnwtfmemsmam ForecastPeriods [fuvemsﬂummm B ] )
“Start Date”

date
RoundDateToTmestepEnd
CompletePartiaate
NumberToDate:
(lnwtﬁ:vemsﬁﬂam Forecastperiods [ forecastlocation , ] )
“End Date”

date
B0F
ENDFOR
END FOR
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# This rue sets a historical year, for each forecast location, to be referenced when developing forecasted

# inputs for AOP model runs.

FOR ( STRING periodinModelRun IN ( PreForecast”, ) | DO
Forecast’,
“PostForecast”

# Use the NumberOfClosestYearsToAverageForAOPruns and NurmberOffearsForForecastiodeiun
# to specify how many years to add to the HistoricalfearsForAOPRuns” ables.
FOR [ NUMERIC row IN Gethumbers:

0.00000000,
InputForecastData, Number OfClosest earsToAverageForACPruns [ periodintodeRun ,

o
- 1,00000000 ,

100000000
WITH [NUMERIC assignmentRow Do

() )

[‘ (LENGTH ModeRun¥ears ()
- (LENGTH ModeRunvears ())
+1.00000000
FOR ( STRING forecastt ocation IN InputForecastiocations () UNION ListColoradoForecastLocations () - ilubams' . } )m

“LobatosAnnual”
TF | Added IFAOP... test 5o RealTime does not require NRCS Volume Forecasts for Realtme oriy run

THEN
‘TsAOPModeRun ()
AND GetstartDate ()
NumberToDate:
InputForecastData.ForecastPeriods [ “Otowi", ]
“End Date”
-# Number of seconds n 31 days
2,675,400.00000000
AND IsNaN InputForecastData . (chemsts‘cml’(klﬂalmlﬂq ) forecastiocation ,
(Getstartpate ())

GetitholeNumberAsString
(GetnResForecast ())
'STOP RUN "The user has notinput the NRCS forecast volume for the " CONCAT forecasttocation CONCAT * forecast ocation for * CONCAT GetMonthAsString

(Getstartpate ())
B0F

# 1 2 model user has nput a spedfic istoricalyear to be referenced when setting forecasted inputs
# associted with a location, that input year s used as priorty over any other approach for setting the year.

TF [ NOT IsNaN InputForecastData . ( “UserInputvearsToliseFor” CONCAT periodinModelRun CONCAT "Period” ) [ assignmentRow | | THEN
- 1,00000000 ,
forecastLocation
HistoricalYearsForAOPRuns . periodInModelRun [amgnmenmw . ]
forecastLocation
= InputForecastData . ( “UserInputYearsTolseFor” CONCAT periodinModelRun CONCAT "Period” ) [ assignmentRow
- 1,00000000 ,
forecastLocation
PRINT “The user has input the historical year to use as the template hycrograph for year 1 for the * CONCAT forecasttocation CONCAT * forecast location.™
EES

# 1f the modeluser has set the switch to use a cry, average, or wet historical year for a speafic orecast
#location, the input designated year that was previously dentified as cry, average, or wet for the location s
# used, This apples for inputs distermined for the PreForecast or Postorecast periods.

TF ( periodinModeiRun 1= Forecast”

/AND NOT IsNaN InputForecastData . ( "SwitchToUseHydrologicCategoryYearFor” CONCAT periodInModelRun CONCAT "Period” )

“0=Dry, 1=Avg,

THEN
—Viet, Nali=NoStpuation ,
forecastiocation

HistorcalYearsForACPRuns . periodinModeRun [ assignmentRon ,
forecastLocation

InputForecastData . ( periodinModelRun CONCAT ‘DesignatedHydrologicCategoryYears™ ) [ InputForecastData . ( “SwitchToUseHydrologicCategoryYearFor* CONCAT periodinModelRun CONCAT *Period” ) ry, 1=Avg, 2=Wet, NaN=NoStipulation” ,

forecastiocation
forecastiocation

PRINT "The user has stipulated the hycrologic conditons fo the * CONCAT periodinModelRun CONCAT * period of year 1 for the " CONCAT forecastLocation CONCAT * forecast location.™
EES

# 1f the modeluser has set the switch to use a particular runoff timing when setting the forecasted nputs, the

#input designated year for that runoff timing that was previously identiied i used. This only applies for

% inputs determined for the forecast period.

TF ( periodinModeiRun == Forecast”

AND NOT IsNaN InputForecastData. SwitchToStipulateRunoffTiming [

nen
forecastiocaton

HistorcalYearsForACPRuns . periodinModeRun [ assignmentRon ,
forecastLocation
= InputForecastData.DesignatedearsForDifferentRunoffTiming [ InputForecastData.SwitchToStiulateRunoffTiming [ "0=Early, 1=Avg,

forecastLocation

therEarly2, S=OtherAvg1, 6=OtherAvg2, 7=OtherLate1, 8=OtherLate2, Nal\

forecastLocation

PRINT "The user has stipulated the runoff tiing for the * CONCAT forecastLocation CONCAT *forecast location.”
EES

WITH | LIST yearDifferences.
Create a st of the years n the historic perod of record for the forecast location, with the
# histori years most simlar {0 the forecast year at the beginning of the st
Sortpairsascending
MAPLIST | DATETIME date IN GetDates
| CompletePartiaate
@December 31°,
NumberToDate:
(CumWtEdH\smnm\FmemsﬁPenud‘m\umes AvailsbletistoricalData [fuvemsﬂummm B ] )
“Start Date”

CompletePartiaate
@December 31°,
NumberToDate:
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvalabletfstoricaData [ forecastLocation , ] )

“Endoate”
“tyears”
cettesr
(date)
s
ComputechistorcalForecastperodiounes . forecastiocaton [dste ]

-IF | Added IFAOP... OR NRCS Volume Forecasts input test 5o RealTime does not require NRCS Volume
# Forecasts for RealTime only run urless desied
TsAOPModeRun ()
£
# Use NRCS Volume Forecasts if desired and input for RealTime only run curing forecast season
GetstartDate ()
<= NumberToDate
InputForecastData.ForecastPeriods [ “Otowi", ]
“End Date’
-# Number of seconds n 31 days
2,675,400.00000000
AND NOT IsNal InputForecastData ( “Forecasts” CONCAT GethonthasString ) forecastiocation ,
(Getstartpate ())
GetitholeNumberAsString

(GetwResForecast ())
InputForecastata . (Yuvemsts‘cml’(klﬂmmm ) forecastiocation ,

(Getstartpate ())
GetitholeNumberAsString

(GetwResForecast ())
EES

% Use Observed Runoff Volume i avalable and no NRCS Forecast Input and passed forecast
#season

TF [ NOT IsNaN CheckModeledFlowsAgainstForecasts. KnownRunoffiithinForecastPeriodUpToForecastDate. [

1, ] THEN
forecastLocation
AND IsNal InputForecastData . (chemsts‘cml’(klﬂalmlﬂq ) forecastiocation ,
(Getstartpate ())
GetitholeNumberAsString

(GetwResForecast ())
AND GetstartDate ()

>NumberTaDate
InputForecastData.ForecastPeriods [ “Otowi", ]
“End Date”
-# Number of seconds n 31 days
2,675,400.00000000

CheckModeledFlonsAgainstForecasts. KnownRunoffWithinForecastPeriodUpToForecastDate: [ 1, ]

forecastLocation
EES

#1FAOP... OR 0 NRCS Volume Forecasts nput test fail (FALSE), and Runoff Volume not Avaiable,
# use Average Runoff Volume to determine year

InputForecastData,HistoricalAverageOfForecastPeriodFionsForUserReference [ forecastiocation ,
“Average(1981-2010)"

BOF
B0F
'END MAPLIST
HistoricalYearsForAOPRuns . periodInModelRun [amgnmenmw . ]
forecastLocation
=IF [ For AOP run, ifthe ruebased simuiation sarts n Juy orlater (within 31 days of the Otowi | THEN

# forecast end date (1uly 31), then use an average post forecast volume year for the given
#location.

TsAOPModeRun ()
AND GetstartDate ()

>NumberTaDate
InputForecastData.ForecastPeriods [ “Otowi", ]
“End Date”
-# Number of seconds n 31 days

2,678,400.00000000

InputForecastData . PostForecastDesignatedHycrologicCategoryYears' [ Average’ ]
forecastocation
as
yearDifferences Crow )
aoF
B0 wm
o
o
o
EwFoR
0w
BwFoR

END FOR
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IsAOPModelRun ()
OR isveTmeNodeRun ()
AND (I3 TerateN_Outputs Lerativeunftag [ Getrunindex ()]
[m NOT Isha IeratveRM_Outputs.leratveRunfiag [ Getunincex ()] )
(e rmen [GetRuntndex ()]
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# This rue sets a historical year, for each forecast location, to be referenced when developing forecasted

it o AGP il uns.
FOR (STRING prcdinodeRun N ( FreForecast, )| 00
“Forecast”,
PostFarecst”
B e e e o[RS e o)
FOR, [MUMERIC yearTohveragetimoer I Gefroers 00
100000000,
R T R [T
o
100000000
FOR (STRINGyeaTnAOPHodeRunSting TN REWOVE TEM GINGEK 0 FROM HodeRuntears ()00
WITH (NUNERIC yearinAORaeiun 0

FIND yearInAOPModeRunString WITHIN ModeRunYears () )
+1.00000000
WITH [NUMERIC ron Do
(‘IEavTuAvevEgeNumbev )
* (LENGTH ModeRunvears ())
- (LENGTH ModeRunvears () )
+yearInACPModelRun
#1Fa model user has input a specfic historicalyear to be referenced when setting forecasted inputs
# associted with a location, that input year s used as priorty over any other approach for setting the year.

TF [NOT IsNaN InputForecastData . ( “UserInputYearsToUseFor” CONCAT periodinModeRun CONCAT "Period” ) [ row THEN.
- 1,00000000 ,
forecastLocation

HistoricalYearsForAOPRuns . periodInModelRun [mw . ]
forecastiocation

= InputForecastData . ( “UserInputYearsToUseFor” CONCAT periodinModelRun CONCAT "Period” ) [ row
- 1,00000000 ,

forecasttocation
PRINT "The user has input the historical year to use as the template hydrograph for” CONCAT yearInAOPModeRun CONCAT *for the” CONCAT forecastLocation CONCAT “forecast location.”
Ese
HistoricalYearsFor AOPRuns . periodinModeRun [mw, ]
forecasttocation
=TF [HistoricalYearsForAOPRuns . periodinModelRun [ row THEN
- yearinAOPModeRun
+1,00000000 ,
forecasttocation
+yearlnAOPModeRun
- 1.00000000
Getvear
‘NumberToDate
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvaiabletistoricalData [ forecasttocation ] )
“End Date”
HistoricalYearsForAOPRun . periodinModeRun [ ron
- yearinAOPModeRun
+1,00000000 ,
forecasttocation
+yearlnAOPModeRun
- 1.00000000
EsE
Getvear
‘NumberToDate
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvalableHistoricalData [fuvemsﬂumﬂun, ] )
“Start Date”
+yearnAOPModeRun
- ( (LENGTH ModeRun¥ears () )
- 1.00000000
EOF
EOF
END WITH
END WITH
ENDFOR
ENDFOR
ENDFOR

END FOR
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IsAOPModelRun () AND (LENGTH ModelRunYears () ) > 1.00000000
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# This rule sets a historical year, for each forecast location, to be referenced when developing forecasted
it o AGP il uns.
STRING periodinadeiun I (PreForecast”, ) | 0O
PostFarecst”
FOR, (STRING otherURGHOMInptocaton IN Othenput. ocatons () UNION LsttherColoradolnputtocaton () )00
FOR, [UMERIC ron IN Getroers
100000000,
(enemmodesunveas ())
S e [ |
o

100000000
HistoricalYearsForAOPRuns . periodInModeRun [row , ]
otherURGWOMInputtocation
istorcalYearsForACPRuns . periodinModeRun [ Ton ,
"MapURGWOMInpul ocationToForecasttocation
(otherURGWOMInputt ocation )

ENDFOR
ENDFOR
END FOR
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# This rue sets a historical year, for each forecast location, to be referenced when developing forecasted
# inputs for AOP model runs.
FOR ( STRING periodinModelRun IN ( PreForecast”, ) | DO
“PostForecast”
FoR (srruNs otherURGWOMInputtocation IN {mams-, )m
FOR [ NUMERIC row IN Gethumbers:
100000000,
(LENGTH ModeRun¥ears ()
* InputForecastData. NumberOfClosestYearsToAverageForAGPruns. [penudxnmudemun .
o

100000000
HistoricalYearsForAOPRuns . periodInModelRun [mw . ]
otherURGWOMInputtocation
istoricalYearsForAOPRuNs . periodinModeRun [row , ]
“Delorte”

ENDFOR
ENDFOR
END FOR
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# If the model user has set the switch to use a synthetic forecast hydrograph and input a peak inflow to use for an
# gaged inflow location, that singl peak value i set to the corresponding seres of forecasted gaged inflows for
# the st corresponding to the the location.

FOR ( STRING inflowLocation IN SetUserHydrographinfiowLocations () UNION ListColoradoForecastLocations () UNION (“NorthClearCreekBelowContinentaReservair” , ) | DO
“NorthChanneiortorDrain”
TF NOT IsNaNl UserSetSyntheticHydrographs.User nputPeakinfioAndDateForForecastPeriod [ nflowLocaton , ] TN
DateOReakFion”

ANDNOT Istnput

DaiyInflowForecasts . inflowlocation

NumberToDate

(usevsetswmaﬂmvdmgvaphs UserInputPeakinfionAndDateForForecastPeriod [ inflowLocation , ] )
DateOReakFion”
AND NOT IsNal UserSetS mtheticHydrographs.UserInputPeakinfionAndDateForForecastPeriod [m«amman, ]
PeakFon

DaiyInfionForecasts . inflowLocation [ NumberToDate:
UsersetsyntheticHydrographs.UserlnputpeakinfiowAndDateForForecastperiod [ inflontocation ,
“DateofPeakFion”

UsersetsyntheticHydrographs.UserlnputpeakinfiowAndDateForForecastperiod [ inflontocation ,
“Peakion”
B0F

D FOR

# If the model user has set the switch to use a synthetic forecast hydrograph and input a peak infiow to use
# for a LOCAL INFLOW location, that single value is set to the corresponding series of forecasted local infiows
# for the slot corresponding to the location.
~OR ( STRING locanfotocaton IN Setserychographacalin ot acatons () UNION LstcalnonsContrutngToDeort ) UNION LstColoradoLocainfionsselnrorecsstocatons () UNION { Localnfonsatogote”} )00
TF |NOT IsNaN UserSetSyntheticHydrographs. UserInputPeakInflowAndDateForForecastPeriod [ locallnflowLocation , ] THEN
DeteoPedkFon”
DTt
DaiocallnfonForecst ocalifonLocation
NanberTopate
(usevsetsvnﬁeomvdmgvaphs UserInputPeakinflowAndDateForForecastPeriod [ locallnflowLocation , ] )
DeteopedkFon”
'AND NOT IsNaN UserSetSyntheticHydrographs.User InputPeakInflowAndDateForForecastPeriod [\um\lnﬂuwtumoun . ]
Peaifion”
DayocalinfonForecast  localifonLocation [ NarberTedate
(usevsetsvnﬁeomvdmgvaphs UserInputPeakinflowAndDateForForecastPeriod [ locallnflowLocation , ] )
DeteoPedkFon”
= UserSetSyntheticHydrographs.User InputPeakInflowAndDateForForecastPeriod [\um\lnﬂuwtumoun . ]
Peaifion”
sorF
Ao FOR
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(1sA0PModelRun (1) OR IsRealTimeModelRun () ) AND IsUserSettingSyntheticForecastHydrographs ()
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# Determine User Set Hydrograph start and end dates of hydrograph for DalyInflow locations
FOR (STRING location IN SetUserHydrographnfiowL ocations () UNION SetUserHydrographLocallnflowLocations () UNION ListColoradoForecastLocations () UNION ListOtherColoradolnputLocation () )DO
IF [ NOT IsNaN UserSetSyntheticHydrographs.UserlnputPeakinfioAndDateForForecastPeriod [ location , ] TN
PeakFion”
AND NOT IsNal UserSetSymiheticHydrographs. UserInputPeakinfionAndDateForForecastPeriod [ location , ]
DateOfPeakFion”
UserSetSyniheticHycrographs. UserSetHycrographStartDate [ ©24:00:00 December 31, Curent Year”, ]
locaton

DateToNumber

(Offsetpate
NumberToDate:
(useysesynmeomydmgyaws UserlnputPeakinfiowAndDateForForecastPeriod [ location , )
“DateOfPeakFlon”
~LENGTH RisinglimbPercents ,
(location )
"1Days”

UsersetsyntheticHydrographs UserSetHycrographendDate

:00 December 31, Current Year® ]

= DateToNumber
Offsetpate
NumberToDate:
(useysesynmeomydmgyaws UserlnputpeakinfiowAndDateForForecastperiod [ location , )
“DateofPeakFion”

LENGTH DescendngLimbPercents ,
(location )
“1Days"
B0F
END FOR
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# User set flows are recorded to the forecast series slots for the rising limb and descending limb around the
# peak based on the user nput peak flow, date of the peak, and percents of pesk fo days on the isng and
# descending imb as nput by the user.
FOR ( STRING inflowLocation IN SetUserHydrographinfiowLocations () UNION ListColoradoForecastLocations () UNION (“NorthClearCreekBelowContinentaReservair” , ) | DO
“NorthChanneiortorDrain”
IF [NOT IsNaN UserSetSyntheticHydrographs.UserlnputPeakinfioAndDateForForecastPeriod [mﬂuwtumﬂun ) ] TN
PeakFion”
AND NOT IsNal UserSetS mtheticHydrographs.UserInputPeakinfionAndDateForForecastPeriod [ nflowLocaton , ]
“DateOReakFion
For (usr userSetPercentsOfinputPeakAndDatesForRisiglimbForocation IN UserSetPercentsOfPeakandDates )m
(mﬂuwtumﬂun ) )

“Rising Limb"

# Rising limb of user set hydrograph

I [NOTIsinut TN
userSetpercentsOfinputPeakandbatesForRisinglimbForLocation (1)

DaiynflonForecasts . nflontocation [ userSetPercentsOfinputPeakAndDatesForRisngLinbForLocaton 1) ]
(userSetpercentsOfinputPeaiandDatesForRingLimbForLocation <0 )
= DaiyInflonorecasts . inflonocaton [ NumberTcDate
(usevsetsvnﬁeomvdmgvaphs UserInputPeakinflowAndDateForForecastPeriod [ inflowLocation , ] )
“DateoPeakion”
aoF
BwFor
FOR [ LIST userSePercentsOfinputPeskiAndDatesForDescendnglimbForLocation INUserSetpercentsOfpeakandDates | 0O
( ) )
“Descending Linb"
# Descending limb of user set hydrograph
T [NoTIsinput TN
userSetpercentsOfinputPeakandDatesForDescendngLimbForLocation 1)
DaiynflonForecast . nflontocation [ userSetPercentsOfputPeakAndDatesForDescendnglimbForLocation (1))
(userSetpercentsOfinputPeaiandDatesForDescendngLinbForLocation <0 )
= DaiyInflonorecasts . inflowocaton [ NumberTcDate
(usevsetsvnﬁeomvdmgvaphs UserInputPeakinflowAndDateForForecastPeriod [ inflowLocation , ] )
“DateoPeakion”

B0F

ENDFOR
B0
END FOR
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# User set LOCAL INFLOWS are recorded to the forecast series slots for the rising limb and descending limb around the
# peak based on the user input peak local inflow fiow, date of the peak, and percents of peak for days on the rising and
# descending limb as input by the user.
~OR ( STRING locanfostocaton IN Setsrychographacalinfontacatons () UNION LstcalnonsContrutngToDeort ) UNION stColoradoLocainfionsselnrorecsstiocatons () UNION { Localnfonsatogote”} )00
TF [ NOT IsNaN UserSetSyntheticHydrographs. UserInputPeakInflowAndDateForForecastPeriod [ localInflowL ocation , ] THEN
Peaifion”
'AND NOT IsNaN UserSetSyntheticHydrographs. UserInputPeakInflowAndDateForForecastPeriod [ locallnflowLocation , ]
DeteoPedkFon”
FOR ( LIST userSetPercentsOfinputPeakAndDatesForRisingLimbForL ocallnflowLacation IN UserSetPercentsOfPeakAndDates )Da
(\um\lnﬂuwlumﬂun . )

“Rising Limb"
# Rising limb of user set hydrograph
I [NOTIsinut TN
( e ))
userSetpercentsOfinputPeakandDatesForRisinglimbForLocalnfomtocation (1)

DaiyocalnfionForecasts . ocalnlomLcation [ userSetpercentsOfinputPeakandbatesForRisntimbForLocalinfontocation 1) ]
(userSetpercentsOfinputpeakndDatesForRingLimbForLocalnfonLocation <0 )
= DaiyLocalinfiowForecasts . localnflonocaton [ NumberTcDate
(usevsetsvnﬁeomvdmgvaphs UserInputPeakinflowAndDateForForecastPeriod [ locallnflowLocation , ] )
“DateOPeakion”
aoF
EwFoR
# Descending limb of user set hydrograph
FOR [LIST usrSePercents0finputpeakindDatesForDescendngtimbForlocalinfiontocation IV UserSetPercentsOfPeakandbates \ DO
( = )
“Descending Linb"
I [NoTIsinut TN
( e ))
userSetpercentsOfinputPeakandbatesForDescendngLinbForLocalnflontocation 1)
DaiyocalnfionForecasts . ocalnlowLcation [userSetpercentsofinputPeakAndDatesForDescendingLimborLocalnfiontocation {1
(userSetpercentsOfinputpeakandDatesFrDescendngLimbForLocalinfintocaton <0 )
= DaiyLocalinfiowForecasts . localnflonocaton [ NumberTcDate
(usevsetsvnﬁeomvdmgvaphs UserInputPeakinflowAndDateForForecastPeriod [ locallnflowLocation , ] )
“DateOPeakion”

B0F

ENDFOR
B0
END FOR
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#Record volumes for user set portion of forecast hycrographs.
¢
# Inflow locations
FOR (STRING inflowLocation IN SetUserHydrographinfiowLocations ( ) ) DO

IF [ NOT IsNaN UserSetSyntheticHydrographs.UserlnputPeakinfioAndDateForForecastPeriod [mﬂuwtumﬂun " ] e

PeakFion”
AND NOT IsNal UserSetS mtheticHydrographs.UserInputPeakinfionAndDateForForecastPeriod [ nflowLocaton , ]
DateOReakFion”
UserSetSyniheticHycrographs. VolumeOfUserSettycrograph [ @°24:00:00 December 31, Current Year ]
inflowLocation

(inflowLocation )
> GetstartDate ()
‘SumFlowsTovolumeSkpaN
GetShot B
("DaiyInfionForecasts.” CONCAT inflowLocation )
DateMax .
[&Mvﬁwﬂdﬁh\mk, ]

-F [Geuhm‘#ﬂyadﬁl.ham ]m

(inflowLocation )
GetstartDate ()
GetyserHydrographEndDate
(inflowLocation )
BoF

BoF
D FOR
# Loca Ifiw locatons
FOR (STRING localInfiowL ocation IN SettserHydrographLocalInfiowL ocations () )00

IF [ NOT IsNaN UserSetSyntheticHydrographs.UserlnputPeakinfioAndDateForForecastPeriod [\um\lnﬂuwtumﬂun " ] e

PeakFion
AND NOT IsNal UserSetS mthetictydrographs.UserInputPeakinfioAndDateForForecastPeriod [ localinfontocation , ]
DateOReakFion”
UserSetSyniheticHycrographs. VolumeOfUserSettycrograph [ €°24:00:00 December 31, Current Year ]
localnfiontocaton

(localinfiowtocation )
> GetstartDate ()

‘SumFlowsTovolumeSkpaN
DalyLocallnfionForecasts . ocallnfiowLocation ,
DateMax B

[&Mvﬁwﬂdﬁh\mk, ]

-F [Geuhm‘#ﬂyadﬁl.ham ]m

(localinfiowtocation )
GetstartDate ()
‘GetlserydrographEndDate:
(localinfiowtocation )
EOF

EOF
END FOR
# Colorado Inflow locations
FOR  STRING inflowLocation IN ListColoradoForecasti ocations () UNION ( “NorthClearCreekBelonContinentaReservoir”, ) | 0O

“NorthChannelNortonDrain”
TF [ NOT IsNaN UserSetSyntheticHydrographs. UserlnputPeakinfiowAndDateForForecastPeriod [m«ummun o ] THEN
“PeakFlow”
AND NOT IsNa UserSetSynthetichydrographs.UserInputPeakinfiowAndDateForForecastPeriod [ inflonLocation , ]
“DateOfPeakFion”
UserSetSyntheticycrographs.VolumeOfUserSetycrograph [ @"24:00:00 December 31, Current Year" , ]
inflowLocation

(inflowLocation )
> GetstartDate ()
‘SumFlowsTovolumeSkpaN
GetShot B
("DaiyInfionForecasts.” CONCAT inflowLocation )
DateMax .
[&Mvﬁwﬂdﬁh\mk, ]

-F [Geuhm‘#ﬂyadﬁl.ham ]m

(infowtocaton)
etstrtpate ()
GetUserHydrographEndDate:
Cinfowtocaton)
soF

sorF
o FoR
# Coloradoloca nfow lcatons
o (STRINGlocainfontocation IN st ocalinfonsContrbutngToDeMorte () UNION LstCooradoLocalinfonselonorecastiocatons () UNION { LocalifowsAthogote" 3 )00

TF [ NOT IsNaN UserSetSyntheticHydrographs. UserInputPeakInflowAndDateForForecastPeriod [\um\lnﬂuwtumoun . ] THEN

Peaifion”
'AND NOT IsNaN UserSetSyntheticHydrographs. UserInputPeakInflowAndDateForForecastPeriod [ locallnflowLocation , ]
DeteoPedkFon”
UserSetSyntheticHydrographs. VolumeOfUser SetHydrograph [ @"24:00:00 December 31, Current Year”, ]
localinfontocaton

(localinfiowtocation )
> GetstartDate ()

‘SumFlowsTovolumeSkpaN
DalyLocallnfionForecasts . ocallnfiowLocation ,
DateMax B

[&Mvﬁwﬂdﬁh\mk, ]

-F [Geuhm‘#ﬂyadﬁl.ham ]m

(localinfiowtocation )
GetstartDate ()
GetserHycrographEndDate.
(localinfiowtocation )
B0
B0F
END FOR
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# This rule sets the Real-Time Forecasted inflow hydrographs end dates
.
# Determine Real-Time Forecasted inflow hydrographs end dates of hydrograph for DailyInflow locations
FOR ((STRING lcation N ReaTnelnfontocations ()00
RealTimeInflowForecasts. RealTimeInfowHydrographEndDate [

:00 December 31, Current Year”, ]

= DateTohumber (nalrmﬁmavz (Reammexn«uwmemsts, ))
location
D FOR

# Determine Real-Time Forecasted local inflow hydrographs end dates of hydrograph for DailyLocallnflow locations
FOR (STRING lcation N Reaimelocalinfntocatons ()- { Azteation § 100
R TS el s 31 e’ |
locaton
= DateTohumber (nalrmﬁmavz (Reammemmun«uwFuvemss, ))
locton
o roR
RealTimeL ocallnflowForecasts. RealTimeL ocallnflowHydrographEndDate [ @"24:00:00 December 31, Current Year”,
Aeotatiion”
= DateTohumber (nalrmﬁmavz (Reammemmun«uwFuvemss, ))
“Evadolocalinon”





image64.png
# This rule records Real-Time Forecasted flows to the appropriate forecast series siots.

¢
# Inflow series ots.
-OR (STRING infloocation IN ReaTmelnfoutocatons () )00
FOR ( DATETIME date IN GetStartDate () TO GeRealTimeEndDate. 00
( (e st |
infowLocation
1F (NOT IsNaN RealTmelnflonForecasts . nflonLocation [ date ] ) THEN
I (15A0PModeRun () ) THEN
DaiyInflowForecasts . inflowlocation [date ]
F (Reammelnﬂumeemsts. infontocation [date ] )m
<0.00000000 "
000000000 cfs”
ase
RealTimelnflowForecasts . inflontocation [date ]
BoF
s
Getinflonsiot (dete]
(Gemﬂ )
(inflowLocation )
e (Reammelnﬂumeemsts. inflonLocation [date ] \ THEN
<0.00000000 "
000000000 cfs”
ase
RealTimelnflowForecasts . inflontocation [date ]
BoF
BoF
BoF
B0FoR
D FOR
# Local infow seies ots.

FoR (STRING cainfantocaton N ReaTTimeLacalinfontocations () )00
FOR | DATETIME date IN GetStartDate ( ) TOIF (localinflowLocation
GetRealTmeendbte
(ReaereLum\ln«uwFuvemsts RealTimeL ocallnflowHydrographEndDate , )

Eadotocainfon”

“Azotealtiilow” ) THEN

as
GeeaiTmeEndoate
(ReaereLum\ln«uwFuvemsts RealTimeL ocallnflowHydrographEndDate , )
locanfiontocaton
a0
IF [ NOT IsNai ResfTmeLocalinfonforecast . locsinfonLocation [dste ] e
(m (e ))
AND NOT IsaN ResTimeLocalnfonForecasts . ‘ENacolocalinfon” [ date )
I (1sa0pModeiun ()))THEN
Osiytocalinfonorecass . ocainfontocston date )
1 (locainfontocation == “Azoteavilon” ) THEN
ety [dste] \ToEn
<0.00000000 %

0.00000000
as
ReaTmeLocalnfionForecasts . EvadoLocalnion” [dste ]
sorF
= InputForecastData. AzotesiilonFractonContrbutionToENvadalnfonforecast (]
as
I (locsinfiontocation == EadoLocalinfon” ) THEN
s [dste] \ToEn
<0.00000000
0.00000000
as
RealTmeLocalnfionForecasts . ocsinfiontocaton (date )
a0
= ( 1.00000000 )
IputForecastData AzoteailonFractonContbutonToadolnfonForecast [ ]

as
(s [date) =
<0.00000000 c"
0.00000000

s
RealTimeLocallnfiowForecasts . localnfionLocation [ date ]
2o
2o
2o
s
GetinfionSiotal (dete]
(Gemﬂ )
(localnfiowtocation )
TF [NOT HasFlag TN
GettnfouSiotal
(Gemﬂ )
(localnfiowtocation )
aate,
3
T (locaiinflonLocatior “Azotealtillow” ) THEN
RealTimeLocallnfiowForecasts . ‘EN/acoLocalinfion” [ cate ]
* InputForecastData. AzoteallonFractonContrbutonToEVadolnfionForecast [ ]
ase
T (locainfiowL ocation == "ElVadoLocallnfiow™ ) THEN.
RealTimeLocallnfiowForecasts . localnfonLocation [ date ]
- ( 1.00000000 )
- InputForecastData, AzoteaWilowFractonContrbutonToENadelnflonForecast [ ]
s
¥ (mmmmmnn«ummm. localiflowtocation [date ] )m
<0.00000000 "’
0.00000000
s
RealTimeLocallnfiowForecasts . localnfionLocation [ date ]
2o
2o
2o
2o
BoF
BoF
B0FoR

END FOR
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# This rule records volumes for period of Real-Time forecast hydrographs
¢
# Inflow locations
FOR (STRING inflowLocation IN RealTimelnfiowLocations () ) DO
RealTmelnfionForecasts.VomeOfRealTmelnflowHycrograph [ ©°24:00:00 December 31, Current Year", ]
infowLocation
SunFonsToVolumeSkipNaN (RealTimelnfiowForecasts . nflowLocaton ,
GetstartDate (),
GetRealTimeEndDate: (ReammelnﬂuwFuvemsts RealTmelnfiowHydrographEndDate , )
infowlocation

D FOR

# Loca Infow ocatos:
FOR (STRING locallnflont ocation IN RealTmeL ocallnfiowLocations () - {"Azoteaitilow” } ) DO
RealTimelocallnflonForecasts. VolumeOfRealTmeLocallnfiontydrograph [ @"24:00:00 December 31, Current Year”, ]
localnfontocation
SumFlowsToVolumeSkpNah
ReaTmeLcalinflonForecast . ocalinfiontocation
GetstartDate (),
GeRealTmeEndoate
(mmmmmun«ammm RealTmelocallnlonHydrographEndDte )
localnfonLcation
D FOR.
RealTimelocalinfionForecasts.VomeOReaimeL ocallnfionHydrograph [ €724:00:00 December 31, Curent Year",
“Azoteatilon”
putForecastData, AzotealillowFractonContributonToElVadolnfonForecast [
= SumFlonsToVolumeSKkpNah

RealTmeL ocallnflowForecasts . "ElVadoLocallnfion”
GetstartDate (),
GetRealTimendDate
(Reammetum\lnﬂuwﬁvemsts RealTimeL ocallnfiowHydrographEndDate , )
"EVadoLocallnfiow”
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# This rule writes the number of days to shift an historical hydrogaph for a forecasted hydrograph for each forecast location to an agg series slot for reference in a later firing rule.
FOR ( STRING locaton I VoeForecastocations () UNION NONVolmeForecastocations () UNION ListClaraceForecastocatons () UNION ListOtherColoradolrputocation () )00
TF [ [NOT IsNaN ShiftedHydrographs. ShiftHistoricalHydrograph [\umoun . ] THEN
“DateToshiftPeakOfHydrographTo™
'OR NOT IsNaN ShiftedHydrographs. ShiftHistoricalHydrograph [\umoun . ]
NooDaysToshitistorcabesk
AND locaton 1= Oton”
TF [NOT IsNaN ShiftedHydrographs. ShiftHistoricalHydrograph [\umoun . ] THEN
“DateToshiftPeakOfHydrographTo™
/AND IsNaN shiftedHydrographs. ShiftHistoricalHydrograph [\umoun . ]
NooDaysToshitistorcabesk”
= Sht based on nputin the DateToshitPeskTo column
‘ShiftedHydrographs.NoOfDaysHistoricalHydrographshifted [ @"24:00:00 December 31, Current Year” ]
location
=~ ShfDatebasedonUsersRequestedesiOate
Clocaton)
as
= Shf based onnput i the NoOaysToshisistoricapesk colum
‘ShiftedHydrographs.NoOfDaysHistoricalHydrographshifted [ @"24:00:00 December 31, Current Year” ]
location
= ShiftedHydrographs. ShifttistoricalHydrograph [\umoun . ]
NoomaysToshiistorcabest

B0F
BsE
#Noshift ()
ShiftedHydrographs NoOfDaystistoricalycrographstified [ @°24:00:00 December 31, Current Year”, ]
location
= 0.00000000 "day”
B0F
END FOR
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IsAOPModelRun () AND IsUsershiftingHydrographs ()




image68.png
# This rue writes the remaining volume of a forecast location hydrogaph from the rulebased simuiation start date:
# 10 the forecast sesson end date for each forecastlocaton to an agg series st for reference in 3 ater fiing rue.
FOR. (srruNs forecastLocation IN InputForecastiocations () - z\ubamwnua\' . }umm ListColoradoForecastlocations () |00
“Lobatos™
CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate [ 1, ]
forecastLocation
= InputForecastData . (chemsts‘cml’(klﬂalmlﬂq ) forecastiocation ,
(Getstartpate ())
GetitholeNumberAsString
(GetwResForecast ())
- CheckModeledFlowsAgainstForecasts. KnownRunoffWithinForecastPeriodUpToForecastDate. [ 1, ]
forecastiocation
END FOR
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IsAOPModelRun ()
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# This rule computes and records the ratios to multiply the historical hydrograph flows by in order to match
# the forecasted volume for the forecast period for each inflow forecast location to an agg series slot for reference in a later firing rule.
FOR (SLOT nfowSot N stDatyinfonSiotCooradatnfntocatons ()00
DeyinfonForecasts RatosAppledTotistorcaDataForSettnglrecastPriodinfons [ 1,
isatiane
Cinfonsiot)
=T [GetStartDate () THEN
<= NanbeTooete
InputForecastData Forecastperiods [ MaplRGHOMImut ocatonToForecastiocaion
(Gd&lﬁam )
Cinfonsiot)
EndDate”
D HistarialinfonVoameForRemaingForecestPeriod
Cinfowsiot)
>0.00000000 ‘e -
ForecstichmeRenaiingTogetet
Cifonsiot)
[ e ——1
Cinfonsiot)
as
Looooooo
soF
S0 FOR
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# This rule computes and records the forecasted inflow to set in each time series in the DailyInflowForecast data object.
FOR (DATETIME date IN RurStartDate () TO Runndbate () )00
FOR (SLOT nfonSlot IN LtDai nfoiotCaeradoinfonLocatns () )00
T x
(mﬂuws\ut, )
'AND UserSetHydrographTests
(mﬂuws\ut, )
)
(=)
(inflowsiot )
IaNaN DaiyInflonForecasts . GetSottame [ date ]
(inflowsiot )
.
.,
o
infonsiot [date ]
il
(datz B )
=
™)

DailyInflowForecasts.RatiosAppliedToHistoricalDataForSettingForecastPeriodinfiows [ 1,

GetSiothiame:
(inflowsiot )
EsE
# Non Forecast period (Pre or Post forecast periods)
#

# Post forecast period -user can ratio flows:
TF (IsDateAfterForecastPeriod \ THEN
[ ey ]
date
InputForecastData RatioToAdjustPostForecastSeasonlnfons [ Getslotame
(inflowsiot )
“Fracton”

EES
# Pre forecast perod - user can rati flows
¥ [mmm ]m

(==

InputForecastData RatioToAdjustPreForecastSeasoninfiows [ GetSlotiiame
(inflowsiot )
“Fraction”
EsE
#No adjustment when rato’s 1
1.00000000
EDF
EDF
EOF
EOF
ENDFOR

END FOR
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FOR ((STRING locallnfiowContributingToWagoniWheelGap IN { "LocalInflowsAtWagoniWheelGap” } ) DO
DailyLocalInflowForecasts.RatiosAppliedTotistoricalDataForSettingForecastPeriodLocallnfiows. [ 1,
locallnfionContributingToWagonheelGap.
T [ GetstartDate () THEN
NumberToDate:
InputForecastData.ForecastPeriods. lmawwwmmrmmm o )

(localinfiowContributingTolWagoniheelGap )
“End Date”
AND RouteHistoricallocallnfiowVolumesForRemainingForecastPeriodToWagonWheelGap ()
>0.00000000 "acre-ft*
ForecastVolumeAtiiagoniheelGapRemainingToBeMetWithLocallnfions
(localinfiowContributingToWagoniheelGap )
RouteHistoricall ocalInfiowVolumesForRemainingForecastPeriodToWagonWheelGap ()
EES
100000000
BOF
END FOR
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# This rule computes and records the forecasted inflow to set in each time series in the DailyInflowForecast data object.
FOR (DATETIME date IN RurStartDate () TO Runndbate () )00
o -
(Da\\‘llum\lnﬂuwﬁ:vemsts LocallnflowsAtWagoniVheelGap , )
'AND UserSetHydrographTests
(Da\\‘llum\lnﬂuwﬁ:vemsts LocallnflowsAtWagoniVheelGap , )
o »
= )
(DailyLocalnflowForecasts.LocalInflowsAtWagon\WheelGap )
13NN DaiytocalnionForecast.LocalinfowsAtWagoriheelGap [date )
K
-
o
DaiytocalnflowForecasts: LocalinflowsAtWagoniheeloap [date ]
s

(am, )
DalyLocallnflonForecasts.LocallnflonsAtiagonitheelGap.
*IF (1sDateWiitinForecastPeriod THEN
date
DailyLocalInflowForecasts. RatiosAppliedTotistoricalDataForSettingForecastPeriodLocallnfiows. [ 1,
“LocallnfionsAtiiagoniheelGap"

ase
#Non Forecast period (Pre or Post forecast periods)
#
# Post forecast period - user can ratio flons
TF (IsDatefterForecastperiod THEN
date
InputForecastData.RatioToAdjustPostForecastSeasont ocallnflons [1um\lnﬂuwsMWEgunWhee\GED‘, ]
“Fracton”
ase
# Pre forecast period - user can ratio flows
TF (IsDateBeforeForecastperiod THEN
date
InputForecastData.RatioToAdjustPreForecastSeasonL ocalinfions [1um\lnﬂuwsMWEgunWhee\GED‘, ]
“Fracton”
ase
#No adustment when ratiois 1
100000000
2o
B0
a0

B0F
END FOR
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# This rule computes and records the ratios to multiply the historical hydrograph
= fows by norder to match
- the foecasted voue for the forecast period for eachlocl o frecast
# location to an agg series slot for reference in a later firing rule.
.
- Colorado oca Tnfows that do NOT contrte fow o el Norteor Mogete
FoR (STRING colocalinfontame N LitCoradolocalinfonselonForecasLocations ()00
DalyLocallnfiowForecasts. RatiosAppliedTotistoricalDataForSettingForecastPeriodLocallnfiows [ 1, ]
clocalnfonane
T |GetstartDate () THEN
<= NanbeTooete
InputForecastData Forecastperiods [ MaplRGHOMImut ocatonToForecastocaion
( e J
e Date”
0 HistorkakocalinonokimeFarReaingForecasPerodcd
(cotocainfontiame )
>0.00000000 e -
InputForecastData RatioToAdjustForecastSeasonL ocallnflowsBelowForecastiocations [ coLocallnflowName , ]
Fracton”

[ —————
(& )
(DaiyLocalinfionForecasts.” CONCAT colocallnfiowiiame )
e e

(colocalinfiowiame )

as
Looooooo
soF
o FoR
# Colorado oca Tnflows that conrtefow atDelNorte
FoR (STRING lcainfowsContrbutngTabehiore I § ocalinfonstoehori3 )00
e T e e e
loalinfonsConrbutingTodeorie
T [ GetstartDate () THEN.
<= NanbeTooete
InputForecastData Forecastperiods [ MaplRGHOMImut ocatonToForecastiocaion
ClocinfonscanirbutngTapehiate ) )
e Date”
D RoutetoricalocallnfochamesFrRemainingFrecastPerodTabeorte ()
>0.00000000 e -
ForecastickimeADeortsRenaringToBeNethLocsinfors
ClocinfonsCantrbutngropehiare )
RouteistorcalocalnfontokmesFoemaning recosPerod obeMorts ()
as
Looooooo
soF
o FoR

# Colorado oca Infows that contrbute fow at Hogote
FOR (STRING lcainfowsContrbutingTotogote M { ocaifonsAtogote”} )00
o e e R et e
loalinfonsContriuingTotioote
T [ GetstartDate () THEN.
NanbeTooete
TouForccasData Frecasperods lmawammmmrmmm, )

(localinfiowsContributingToMogote )
“End Date”

AND RouteHistoricallocallnfiowVolumesForRemainingF orecastPeriodToMogote ()
>0.00000000 "acre-ft*
ForecastiolumeAtiogoteRemainingToeMetiithLocallnfions

(localinfiowsContributingToMogote )
RoutetistoricallocalInfiowVolumesForRemainingForecastPeriodToMogote ()
EES
100000000
BOF
END FOR
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# This rule computes and records the forecasted local inflow to set in each time series in the DailyLocallnflowForecast data object.
FOR ( DATETIME date IN RunStartDate () TO RunEndDate () )DO
FOR ( SLOT localInflowSlot IN ListDailyL ocallnflowSlotColoradoLocalnfiowsObjects ) )DO
e 0
(\um\lnﬂuws\ut, )
'AND UserSetHydrographTests
(\um\lnﬂuws\ut, )
i
(E==T)
(localinfiowsiot )
1sNaN DaiyLocallnfioForecasts . GtSlathame: (dete]
(localinfiowsiot )
.
.,
o
localinfowsiot [ cate ]
)

(dace . )
locallnfionsiot

e

date
DailyLocalInflowForecasts.RatiosAppliedTotistoricalDataForSettingForecastPeriodLocalinfiows [ 1,
Getsiothiame:
(localinfiowsiot )
EsE
# Non Forecast period (Pre or Post forecast periods)
#

= ot forecast priod -user can o s
I [sosteaierorecssenod | T
[ = ]
e

InputForecastData RatioToAdjustPostForecastSeasonLocallnfiows [ GetSlotame. B
(localinfiowsiot )
“Fraction”
EsE
#Pre forecast period - user can ratio flows
TF [ IsDateeforeForecastPeriod | THEN
date
InputForecastData RatioToAdjustPreForecastSeasontocallnfions [ GetSlotiiame B
(localinfiowsiot )
“Fraction”
EsE
#No adjustment when rato’s 1
1.00000000
EDF
EDF
EOF
EOF
ENDFOR

END FOR
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WITH (STRING NRCSForecast
= GettiholeNumberdsstng (GetiRCsForecast ()
WITH (STRING month )Dﬂ
tionthasstng (Getstartate (0)
InpuiForecastpata . (Forecasts CONCAT month ) [mmmﬁr, ]
NRCSForecast
~RoundiokmeToFactar | [ RioGrandelndexCaciation
RoGrandeincexclonokme ()
- ( 1.00000000
- CompactCalaations.FractonOf 0000AG e tufferCredtedroConeios (]
= 10,000,00000000 acre
+
* ConeostndexCalastion
Conejosindexrlonvokame ()
- CompactCalaitons.FractonOf 0000AG e tufferCredtedToConeios (]
= 10,000,00000000 acre
1,000,00000000 "acre "

EpwImH
END WITH

)
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(onesmminain )
AND GetstartDate () < NextDate [ CompletePartiaDate ( @"January”, ),

Getstaroate ()
NumberToDate (lnwfuvemsﬂ)sm ForecastPeriods [ “LobatosAnnual” , ] )
EdDate”
AND [TrorecastDat SwtchToL el orecastorLcato_tfortes_oforo ] == 0.00000000

OR WITH STRING NRCSForecast = GetWholeNumberAsString ( GethRCSForecast () ) DO
WITH STRING month = GetMonthAsString ( GetStartDate () )DO
IsNaN InputForecastData . ( "Forecasts” CONCAT month ) [1ubamwnua\' . ]
NRCSForecast
ENpwIH
END WITH
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WITH (STRING NRCSForecast )DG
= GetithdleNumberassirng (GetWRCSForecast ())
WITH (STRING month )DG
= Getonthassing (Getsartate ()
LobatosData. o Grande Estmsted Annusl Oblgaton [
~RoundiolumeTorctor | (RioGrandelndesFionVolune ()
- ( 1.00000000

- CompactCalaations.FractonOf 0000AG e tufferCredtedroConeios (]

= 10,000.00000000 “sce-
100.00000000 “screfe”
LabatosDeta.Rio Grande Estmated Annual Obigaton From Table Before Adjstrent []
=RoundVolumeToFactor (mamvm O, )
10000000000 “screfe”
LobatosData.Rio Grande Estimated Index Supply (]
=RoundVolumeToFactor (ma-ddrd:xswwm O, )
10000000000 “scre-fe”
LobstosData.Rio Grande Estnated JanuaryMarch Defvery [ ]
=RoundVolumeToFactor (mmvmmmm O,
10000000000 “screfe”
LobatosData,Rio Grande Estmated OctoberDecenber Delvery []
= RoundvokmeToFactor (mmmmmﬂm O, )
10000000000 “screfe”
0w
D WITH

)
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(m O )
OR IsRealTimeModeRun ()
AND GetStartDate () <= NextDate ( CompletePartiaDate ( @January”, )
GetstartDate ()
NumberToDate: (lnwtﬁ:vemsﬁﬂam ForecastPeriods [ LobatosAnnual”, ] )
“End Date”
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WITH (STRING NRCSForecast
= GetithdleNumberassirng (GetWRCSForecast ())
WITH (STRING month )DG
Gethonthasstrng (GetStartDate ()
LobatosDats,ConejosEstnated A Obigaton (]
~RoundoumeToractor (cnmm (6] ]

- CompactCalaitons.FractonOf 0000AG e tufferCredtedToConeios (]

= 10,000.00000000 “ace-
100.00000000 “screfe”
LabatosDta.Conelos Estimated Annusl Obgaton From Table Before Adiustment (]
=RoundVolumeToFactor (camvmsﬁmvm O, )
10000000000 "acrefe”
LobatosData. Conejos Estimated Index Supply [
=RoundVolumeToFactor (Cnmlrd:xsuiwm O, )
100.00000000 “screfe”
LobatosData,Conejos Estmated JaruaryMarch Deivery []

= RoundVolumeToFactor ( ConejosindexFlowVolumeForLobatosJan-Mar (),
100.00000000 “acre-ft"

LobatosData ConciosEsmated OcaberDecember efvery (]

=RoundVolumeToFactor (mmnmmmmnm O, )
100.00000000 “acre-ft"

EpwImH
END WITH
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WITH [ STRING NRCSForecast DO
e,
(GetwResForecast ())
WITH [ STRING month Do
(e |
(Getstartpate ()
InputForecastData . ( “Forecasts” CONCAT month ) [1ubams‘, ]
NRCSForecast
=T [GetStartDate ()
<=NexiDate
(CompletepartiaDate
(@'Januavv‘. )
GetstartDate ()
NumberToDate:
(lnwtﬁ:vemsﬁﬂam ForecastPeriods [ Lobatos”, ] )
“End Date”

Max
[RoundvolumeToFactor B
% RioGrandelndexCalaation

Tablelnterpolation
CompactCalajations.RioGrandeDelveryObigationLookup ,

0.00000000,
100000000,
RioGrandelndex5upplyVolume ()
- (mammmmm O )
+RioGrandeIndexFlowVolumeFort obatosOct-Dec ()
et
+# ConejosindexCalaation

Tablelnterpolation
‘CompactCalaiations.ConejosDeiiveryObgationLockup ,

0.00000000,
100000000,
ConejosindexSupplyVolume ()
- (cnmlrd::ﬁmmmmmm O )
+ ConejosIndexFiowVolumeForl obatosOct-Dec ()
et
=2 Assume 70% of Apri-October Lobatos flow volume occurs Apri-Juy.
0.70000000,
100.00000000 “acre-ft"
5,000.00000000 “acre-ft*

EES
RoundVolumeToFactor
| SumFlowsToVolumeSkpaN B
Lobatos.Gage Infion ,
Nextpate: B
CompletepartiaDate
(@‘Januavy T, )
GetstartDate ()
NumberToDate:
(xnwtfmemsmam ForecastPeriods [1ubams‘, ] )
“Start Date”
Nexthate
CompletepartiaDate
(@‘Januavy T, )
GetstartDate ()
NumberToDate:
(lnwtﬁ:vemsﬁﬂam ForecastPeriods [ Lobatos”, ] )

“End Date”

100.00000000 “acre-ft"
BOF
EpwimH
END WITH
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(onesmminain )
AND GetstartDate () < NextDate [ CompletePartiaDate ( @"January”, ),

Getstaroate ()
NumberToDate (lnwfuvemsﬂ)sm ForecastPeriods [ “LobatosAnnual” , ] )
EdDate”
AND [TrorecastDat SwtchToL el orecastorLcato_tfortes_oforo ] == 0.00000000

OR WITH STRING NRCSForecast = GetWholeNumberAsString ( GethRCSForecast () ) DO
WITH STRING month = GetMonthAsString ( GetStartDate () )DO
IsNaN InputForecastData . ( "Forecasts” CONCAT month ) [1ubams‘, ]
NRCSForecast
ENpwIH
END WITH
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# This rue sets a historical year, for each forecast location, to be referenced when developing forecasted

# inputs for AOP model runs.
STRING perodinttodeRun IN ( PreForecast”, ) \ 0O
Forecast’,
“PostForecast”

# Use the NumberOfClosestYearsToAverageForAOPruns and NurmberOffearsForForecastiodeiun
# to specify how many years to add to the HistoricalfearsForAOPRuns” ables.
FOR [ NUMERIC row IN Gethumbers: Do
0.00000000,
InputForecastData, Number OfClosest earsToAverageForACPruns [ periodintodeRun ,
o
- 1,00000000 ,
100000000
WITH [NUMERIC assignmentRow Do

() )

[‘ (LENGTH ModeRun¥ears ()
- (LENGTH ModeRunvears () )
+1.00000000
FoR (srruNs forecastiocation IV {mams-, )m
#1Fa model user has input  specfic historicalyear to be referenced when setting forecasted inputs
# associted with a location, that input year s used as priorty over any other approach for setting the year.
TF [ NOT IsNaN InputForecastData . ( “UserInputvearsToliseFor” CONCAT periodinModelRun CONCAT "Period” ) [ assignmentRow | | THEN
forecastLocation
HistoricalYearsForAOPRuns . periodInModelRun [amgnmenmw . ]
forecastLocation
= InputForecastData . ( “UserInputYearsTolseFor” CONCAT periodinModelRun CONCAT "Period” ) [ assignmentRow
- 1,00000000 ,
forecastLocation
PRINT “The user has input the historical year to use as the template hycrograph for year 1 for the * CONCAT forecasttocation CONCAT * forecast location.™
EES
# 1f the modeluser has set the switch to use a cry, average, or wet historical year for a speafic orecast
#location, the input designated year that was previously dentified as cry, average, or wet for the location s
# used, This apples for inputs distermined for the PreForecast or Postorecast periods.
TF ( periodinModeiRun 1= Forecast”
/AND NOT IsNaN InputForecastData . ( "SwitchToUseHydrologicCategoryYearFor” CONCAT periodInModelRun CONCAT "Period” )

v, 1=Avg,
forecastiocation

HistorcalYearsForACPRuns . periodinModeRun [ assignmentRon ,
forecastLocation
InputForecastData . ( periodinModelRun CONCAT ‘DesignatedHydrologicCategoryYears™ ) [ InputForecastData . ( “SwitchToUseHydrologicCategoryYearFor* CONCAT periodinModelRun CONCAT *Period” )

ry, 1=Avg, 2=Wet, Na=NoStipulation" ,
forecasttocation
forecasttocation
PRINT “The user has stipulated the hydrologic conditions for the * CONCAT periodinModelRun CONCAT " period of year 1 for the * CONCAT forecastiocation CONCAT * forecastlocation.”
Ese
#1f the model user has set the switch to use a particular runoff tiving when setting the forecasted inputs, the
#input designated year for that runoff tiving that was previously identifiedis used. This only applies for
# inputs determined for the forecast period.
TF ( periodintodeiRun == Forecast™
AND NOT IsNa InputForecastData.SwitchToStipulateRunoffTiming [

iy, 1=Avg, 2-Late, 3=OtherEarly1, 4=OtherEarly2, 5=OtherAva1, 6=OtherAvg2,
forecastiocation

HistorcalYearsForACPRuns . periodinModeRun [ assignmentRon ,
forecastLocation
= InputForecastData.DesignatedearsForDifferentRunoffTiming [ InputForecastData.SwitchToStiulateRunoffTiming [ "0=Early, 1=Avg,
forecastLocation

forecastLocation
PRINT "The user has stipulated the runoff tiing for the * CONCAT forecastLocation CONCAT *forecast location.”
EES
WITH (LIST yearDifferences. Do
Create a st of the years n the historic perod of record for the forecast location, with the
# histori years most simlar {0 the forecast year at the beginning of the st

Sortpairsascending
[MAPLIST | DATETIME date IN GetDates Do
| CompletePartiaate B
@December 31°,
NumberToDate:
(CumWtEdH\smnm\FmemsﬁPenud‘m\umes AvailsbletistoricalData [fuvemsﬂummm B ] )
“Start Date”
CompletePartiaate B
@December 31°,
NumberToDate:
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvalabletfstoricaData [ forecastLocation , ] )
“End Date”

“tyears”
etrer
(date)
s
ComputechistorcaForecastperodiaunes . forecastiocaton [dste ]
- InputForecastData . (Ymemsts‘cmr(kmmmm ) forecastlocation ,
(Getstartoate ())
GettboleNunberasstrng
(Getmcsrorecsst ())

|EnD MapLIST
HistoricalYearsForAOPRuns . periodInModelRun [amgnmenmw . ]
forecastLocation
T ([ GetstartDate () THEN.
>NumberTaDate
InputForecastData.ForecastPeriods [ “Otowi", ]
“End Date”

-# Number of seconds n 31 days
2,678,400.00000000
InputForecastData . PostForecastDesignatecHycrologicCategory ears”

"Average”,
forecastocation
as
yearDifferences Crow )
aoF
B0 wm
o
o
o
EwFoR
0w
BwFoR
=\ FOR
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# This rue sets a historical year, for each forecast location, to be referenced when developing forecasted
# inputs for AOP model runs.
FOR ( STRING periodinModelRun IN ( PreForecast”, ) | DO
Forecast’,
“PostForecast”
FoR (srruNs forecastiocation IV {mams-, )m
FOR [ NUMERIC yearToAverageumber IN Gethiumbers Do
100000000,
InputForecastData, Number OfClosest earsToAverageForACPruns [ periodintodeRun ,
o

100000000
FOR (STRINGyeaTnAOPHodeRunSting TN REWOVE TEM GINGEK 0 FROM HodeRuntears ()00
WITH (NUNERIC yearinAORaeiun 0
FIND yesnAOPYodRunsiving WITHIN Moduntears (1)
+ 100000000
WITH [NMERIC ron 0
(oot )
= (LeNGT ModeRuntears ()
~(tENGT MoceRunvears ())
+yearimAGPadeRun
12 model serhas nput  speciic hstorcl yea to e eferenced when setng forecasted nputs
= st vithalocatan, et nput e s s 25 ity over ay tber spprcachforsetng e v,

TF [NOT IsNaN InputForecastData . ( “UserInputYearsToUseFor” CONCAT periodinModeRun CONCAT "Period” ) [ row THEN.
- 1,00000000 ,
forecastLocation

HistoricalYearsForAOPRuns . periodInModelRun [mw . ]
forecastiocation

= InputForecastData . ( “UserInputYearsToUseFor” CONCAT periodinModelRun CONCAT "Period” ) [ row
- 1,00000000 ,

forecasttocation
PRINT "The user has input the historical year to use as the template hydrograph for” CONCAT yearInAOPModeRun CONCAT *for the” CONCAT forecastLocation CONCAT “forecast location.”
Ese
HistoricalYearsFor AOPRuns . periodinModeRun [mw, ]
forecasttocation
=TF [HistoricalYearsForAOPRuns . periodinModelRun [ row THEN
- yearinAOPModeRun
+1,00000000 ,
forecasttocation
+yearlnAOPModeRun
- 1.00000000
Getvear
‘NumberToDate
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvaiabletistoricalData [ forecasttocation ] )
“End Date”
HistoricalYearsForAOPRun . periodinModeRun [ ron
- yearinAOPModeRun
+1,00000000 ,
forecasttocation
+yearlnAOPModeRun
- 1.00000000
EsE
Getvear
‘NumberToDate
(CuthEdH\smnm\Fuvemst?enud‘lu\umes AvalableHistoricalData [fuvemsﬂumﬂun, ] )
“Start Date”
+yearnAOPModeRun
- ( (LENGTH ModeRun¥ears () )
- 1.00000000
EOF
EOF
END WITH
END WITH
ENDFOR
ENDFOR
ENDFOR

END FOR
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CheckModeledFlowsAgainstForecasts.RemainingRunoffForForecastPeriodAfterForecastDate [ 1, ]
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