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Steps in synthetic sequence generation
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1. Selection of a Palmer Drought Severity Index (PDSI) 
reconstruction representative of flows at Otowi

2. Development of a transient transition probability matrix
3. Sample 1950-2004 data to develop 1000, 100 year 

sequences

4. Select 5 ten year sequences from 1000, 100 year 
sequences for analysis by URGWOM

URGWOM 
Tech Team



Selection of PDSI reconstruction
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1. Selection of a Palmer Drought Severity Index (PDSI) reconstruction 
representative of flows at Otowi

a) Correlation analysis of 1940-2003 period of overlap between Otowi
Index (OI)flows and reconstructed PDSI time series.

b) Selection of most representative reconstruction

Gridded time series reconstructions of PDSI available from 
www.ncdc.noaa.gov/paleo/newpdsi.html (last accessed 10.12.2010)
Each point represents a 2.5 degree square grid

From AMEC 2008 Technical Memo

Palmer Drought Severity Index (PDSI) Reconstructed with Tree Ring Data 1400-2003
(for 2.5 degree gridpoint centered at Lat 37.5 N, Long 110.0 W) 
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Reconstructed PDSI

http://www.ncdc.noaa.gov/paleo/newpdsi.html�


Development of transient transition probability matrix
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1. Selection of a Palmer Drought Severity Index (PDSI) reconstruction 
representative of flows at Otowi

2. Development of a transient transition probability matrix
a) Define all PDSI <= 0 as “dry”, >0 as “wet”
b) Develop transient transitions (probabilities of wet to wet or wet to dry, 

or dry to wet or dry to dry from 1400-2003)
From
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Sample 1950-2004 data to develop sequences
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1. Selection of a Palmer Drought Severity Index (PDSI) reconstruction 
representative of flows at Otowi

2. Development of a transient transition probability matrix
3. Sample 1950-2004 data to develop 1000, 100 year sequences

a) Define all years with OI <=833 kaf as “dry”, >833kaf as “wet”
b) Randomly select 100 year period from 1400-2003
c) Randomly select initial state as “dry” or “wet”
d) Use a conditional K-nearest neighbor bootstrap to select years



Select 10 yr sequences for evaluation with URGWOM
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1. Selection of a Palmer Drought Severity Index (PDSI) reconstruction 
representative of flows at Otowi

2. Development of a transient transition probability matrix
3. Sample 1950-2004 data to develop 1000, 100 year sequences
4. Select 5 ten year sequences from 1000, 100 year sequences for 

analysis by URGWOM
a) Select all 10 year sequences which only use data from 1975 and later 

(1088 of 91,000 10 year sequences fit this criteria)
b) Select sequences from the 1088 possible that are closest to 10%, 30%, 

50%, 70%, and 90% 10 year exceedance volumes at Otowi based on 
all 91,000 10 year sequences represented

c) In the case of equal average volumes (10% exceedance sequence), the 
sequence with higher variability (std dev) was selected.



URGWOM Planning Model Sequences
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URGWOM Planning Model Sequences
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Otowi Index Supply Values for 10% Exceedance Sequence

2169

449
644

297

699

1889

1392

1068

1806

1236 1165

0

500

1000

1500

2000

2500

19
85

19
96

20
04

19
77

19
78

19
79

19
80

19
92

19
86

19
94

10
 y

r
av

er
ag

e

Historic Year

O
to

w
i I

nd
ex

 S
up

pl
y 

[A
F/

yr
]

Otowi Index Supply Values for 30% Exceedance Sequence
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Otowi Index Supply Values for 50% Exceedance Sequence
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Otowi Index Supply Values for 70% Exceedance Sequence
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Otowi Index Supply Values for 90% Exceedance Sequence
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Questions?
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1. Selection of a Palmer Drought Severity Index (PDSI) 
reconstruction representative of flows at Otowi

2. Development of a transient transition probability matrix
3. Sample 1950-2004 data to develop 1000, 100 year 

sequences

4. Select 5 ten year sequences from 1000, 100 year 
sequences for analysis by URGWOM

URGWOM 
Tech Team
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