Development of Synthetic Flow Sequences for URGSIM
and URGWOM Planning Model Runs

Paleo-Exceedance Distribution for 10 Year Sequence Average Otowi Index Supply (OIS)
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Steps in synthetic sequence generation

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

Development of a transient transition probability matrix [ ameCG

Sample 1950-2004 data to develop 1000, 100 year
sequences

—

Select 5 ten year sequences from 1000, 100 year URGWOM
sequences for analysis by URGWOM Tech Team

v

%) i i i 2
=y Sandia National Laboratories

3
:

ip

)

A
a

tianal Ne Sec

&
>



Selection of PDSI reconstruction

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 (Ol)flows and reconstructed PDSI time series.
b) Selection of most representative reconstruction

Palmer Drought Severity Index (PDSI) Reconstructed with Tree Ring Data 1400-2003
(for 2.5 degree gridpoint centered at Lat 37.5N, Long 110.0 W)
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http://www.ncdc.noaa.gov/paleo/newpdsi.html�

Development of transient transition probability matrix

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)
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Sample 1950-2004 data to develop sequences

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 Ol <=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

YearSegquence 1
| 1959

1972
1951
1960
1977
1964
1960
1962
9 1993
10 1988
11 1991
12) 1992
13 1970
14 1969
15 1999
16, 1984
17 1931
18 2001
19 1985

D0~ O M = L) RIl—=

2
1951
1967
1951
2003
1989
1990
1954
1931
1975
1973
1996
1975
1977
1964
1964
1960
1989
1990
1967

3
1970
1969
1992
1969
1970
1969
2000
200
1987
1987
1994
1983
1996
1997
1993
2002
1989
1961
1990

4
1959
1982
1992
1993
1963
1964
1962
1993
1969
2000
1975
1970
1969
1966
1967
1991
1963
1964
1960

]
1973
1994
1995
1996
2001
2002
1952
2002
1982
1993
2002
1952
1993
1984
1966
1990
2004
1990
1975

5
1964
1956
1961
1977
1952
1954
1984
1984
1985
1989
1939
1979
1987
1986
1987
1996
1956
1951
1964

7
1983
1969
1963
1991
1976
1962
1963
1982
1963
1960
1961
19390
1973
1994
1995
1988
1962
1953
1978

g
1984
1985
1994
2000
1975
1970
1970
1993
1974
1956
1977
1960
1952
1958
1994
1958
1958
1995
1993

9
1963
19382
1983
1992
2002
1956
1978
1967
1972
1975
1984
1971
1972
2004
1951
1955
1975
1964
1984

10
1961
1967
2001
1971
1954
2004
1991
1992
1955
1958
1984
1995
1969
1966
1967
1973
1976
1991
1966

1
1993
2002
1964
2004
1961
1961
1962
1993
1994
1971
1965
1993
1981
1964
1979
1993
1953
1965
1969

12
1962
1983
1975
1971
1954
1955
1982
1995
1992
1963
1954
1973
1994
1980
1964
1987
1987
1987
1943

13
1971
1972
1972
2004
1951
1955
1960
1955
19391
1976
1979
1966
1979
1995
1994
2000
1990
1977
1960

14
1990
1991
1992
1963
1964
1957
1958
1963
1960
1973
1959
1997
1966
1962
1963
1960
1991
1976
1989

15
1951
200
1992
2002
1972
2004
1963
1969
19455
1971
1951
2004
2003
2004
1977
1978
1956
1975
1963

16
1958
1958
1994
1976
1967
1960
2001
1969
1995
1970
1981
1964
1952
1984
1966
1967
1951
1980
1954

17
1980
1999
1995
1993
1953
1973
1994
1995
1987
2000
1960
1967
1965
2002
2003
2004
1931
1952
1983

18
1969
1976
1965
1971
1977
2003
1951
1952
1999
1993
1994
1966
1962
1993
1995
1992
1970
1969
1976

19
1982
1983
1992
1963
1960
1965
1985
1985
1580
1984
2000
1977
1978
1956
1957
1588
1979
1985
1967

20
1974
1975
1995
1999
1970
1999
1970
1999
1999
1983
2000
1975
1993
1999
1970
2002
1960
1979
1959

M
1994
1994
1995
1994
1976
1979
1983
1989
2001
1959
19382
1970
1987
1981
1964
1952
1958
1959
1960

22
1996
1955
1955
19745
1976
1977
2004
1967
15990
1961
1967
1951
1964
1978
1961
1962
1993
1970
1959

23
2001
1999
1970
1993
1999
1974
1956
2003
2004
1951
2001
1970
1993
1999
1984
1984
1985
1976
1967

24
2002
1964
1952
1954
1985
19455
1958
1974
1955
1977
1979
1995
1955
1955
1991
1992
1993
1993
1994

24
1965
1984
1976
1977
1955
1955
1956
1968
1971
1978
1977
1975
1951
1960
1967
1956
1991
1992
1992

2B
1970
1971
1972
1951
1964
2001
1999
1993
1971
1972
1990
1960
1962
1986
1953
1951
1964
1977
1978

27
1951
1964
1965
1993
1995
1985
1986
2000
1982
1983
1958
1994
1993
1999
1993
1959
1991
2000
1965

2a
1982
1963
1964
1955
1956
1957
1998
1963
2004
1964
1978
1972
1973
1974
1991
1970
1971
1972
1964

28
2001
1969
1953
1990
1991
1984
1993
1958
1994
1976
1961
1962
1993
1974
1967
2001
1994
1983
1993

30
1970
1985
1977
1964
1965
1995
1994
1976
1975
1990
1975
1970
1985
1990
1961
1964
1960
1965
1987

31
1957
1992
2000
1951
1957
1981
1954
1960
1961
1956
1956
1954
1982
1971
1991
2000
1955
15990
1955

32
1967
1960
1961
2004
1991
1993
1993
1981
1956
1951
2004
1979
1996
1956
1975
1970
1999
1971
1991

T AL =35

1N A

CA
-

|

National Nuciear Security Administration

Sandia National Laboratories

5



Select 10 yr sequences for evaluation with URGWOM

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

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

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) Inthe case of equal average volumes (10% exceedance sequence), the
sequence with higher variability (std dev) was selected.
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URGWOM Planning Model Sequences

Paleo-Exceedance Distribution for 10 Year Sequence Average Otowi Index Supply (OIS)
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URGWOM Planning Model Sequences

Otowi Index Supply Values for 10% Exceedance Sequence Otowi Index Supply Values for 30% Exceedance Sequence
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Questions?

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

Development of a transient transition probability matrix [ amecﬁ’

Sample 1950-2004 data to develop 1000, 100 year
sequences

—

Select 5 ten year sequences from 1000, 100 year URGWOM
sequences for analysis by URGWOM Tech Team
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