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SRP’s Water Service Area
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Salt and Verde Watersheds
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SRP’s Reservoirs
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SRP’s Delivery System
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Salt and Verde Normals (1981-2010)
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Climate Variability
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Climate Variability

Annual Inflow Volume
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Climate Variability

Natural Variability - Salt and Verde Watersheds
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Climate Change - Summer

Extreme precipitation change of severe weather event days
Present day minus Historical past

Mean precipitation change of severe weather event days
Fresent day minus Historical past

| convective-permitting simulations convective-permitting simulations
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Luong et al. 2017



Climate Change - Summer

July—August
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Climate Change - Winter

transient eddy moisture convergence
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Climate Change - Winter
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Woodhouse et al. 2016
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Climate Change — Winter (AR’s)
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Singh et al. (in review)



Climate Change — Uncertainties
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Vano et al. 2014



Climate Change — Uncertainties

Temperature Precipitation
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Climate Change — Uncertainties
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Climate Change — Uncertainties

Simulation Mean (CMIP5 - 32 RCP 4.5, 32 RCP 8.5)
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Thousands of AF

Climate Change — Uncertainties

Verde River Mean Accumulating Daily Inflow
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Climate Change — Uncertainties

Runoff Efficiency Runoff Efficiency
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Questions
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Accumulated Runoff (KAF)

Streamflow Projection

Accumulated Runoff (CY) - Verde

Accumulated Runoff (CY) - Salt + Tonto
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Reservoir Planning Model
an application of OASIS

Addendum to the
User Manual for OASIS with OCL™

April 2016
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Running the RPM

* Monthly time-step
e Can run through GUI

e Batch run

e SRP Python script used to
batch inflows into dss

* Hydrologics executable for
batch run

* 64 runs takes less than 10
minutes
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My basedata.dss - HEC-DSSVue

File Edit View Display Groups Data Entry Tocls Advanced Help

@ | 4=z d 7 [x]

File Name: O:Projects/SECURE/RPM_SECURE_Summer/Basedata/basedata.dss
Pathnames Shown: 4387 Pathnames Selected: 0 Pathnames in File: 7081 File Size: 35.49 MB

basedata.dss x

Search  u v | C ~ | E
By Parts: B: v| D: «| F
Number Part A Part B Part C Part D / range Part E Part F
1 100_ACCESS1-0_1_RCP45 INFLOW 01JANTSS0 - 01JANZ0S0 TMON
2 100_ACCESS1-0_1_RCP35 INFLOW 01JAN1S50 - 01JAN2080 1MON
3 100_ACCESS1-3_1_RCP45 INFLOW 01JAN1S50 - 01JAN2080 1MON
4 100_ACCESS1-3_1_RCP35 INFLOW 01JANTS50 - 01JANZ080 TMON
5 100_BCC-CSM1-1-M_1_RCP45 |INFLOW 01JANTSS0 - 01JANZ0S0 TMON
[ 100_BCC-CSM1-1-M_1_RCP85 |INFLOW 01JAN1S50 - 01JAN2080 1MON
i 100 BOC CSMY 1 1 DrDAs IRE] MAL N1 1AKAGEN N4 LAKINGN AMAMKL
Select De-Select Clear Selections Restore Selections Set Time Window

‘ Mo time window set.




RPM Output

* Detailed output for storage, demands, deliveries, exchanges,
losses, spills, etc.

* Variety of standard reports and graphs
* Ad hoc reports and graphs
 Calculates various statistics about output data
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| Xal I lpl‘ !S Of RI M Output 1 Verde Salt-Roos V  TI+5T Salt Verde Total Total SRP Total Groundwat

2 Tangle +Tonto +Tonto Spill Spill Spill Demand Demand Delivery Puamp
3 DATE EAF KLF KLF KLF KLF KLF KLF ELF ELF ELF
- 5 1914 395 459 925 0 0 0 835 700 814 190
ﬁ Plot Window - [0:\Projects\SECURE\RPM_SECURE_Summer'Plots\Simulation' Total_Storage_Monthly.mdb] & 1915 271 1593 2853 744 292 1038 266 T46 978 8
[ Fle Edit Window Info 7 1916 1277 2360 3850 2191 874 3066 866 730 370 &5
8 1917 893 707 1710 421 341 762 866 730 995 &5
Total Res‘ ] 1918 500 349 895 0 158 158 866 730 875 85
10 1919 542 879 1533 0 0 0 866 730 965 &5
11 1920 1266 1621 3156 1716 87 2592 866 737 1002 &5
12 1921 310 511 856 0 0 0 866 762 845 &5
25004 13 1922 783 529 1474 165 348 513 866 751 959 &5
14 1923 537 432 1150 0 1 61 866 730 902 &5
29504 15 1924 548 770 1451 386 203 589 866 730 966 &5
16 1925 264 291 591 0 0 0 835 736 814 65
17 1926 513 631 1300 o o o BEE 773 850 65
20001 3 1927 818 793 1777 269 341 610 866 730 378 65
19 1928 314 282 631 o o o 866 730 249 65
17504 20 1929 380 408 262 0 0 s} 266 746 245 65
— 21 1930 287 472 796 o o o 866 7T 845 65
L 15004 22 1931 403 547 1042 o o o 866 764 845 65
:é 23 1932 835 1169 2229 636 427 1063 866 735 940 65
— 24 1933 220 436 693 o o o 866 731 845 65
z 12501 25 1934 164 236 420 o o o 835 720 814 65
© 26 1935 506 748 1347 o o o 866 780 845 152
2 10001 27 1936 287 637 a7g o o o 866 766 245 a8
] 28 1937 819 878 1872 465 420 885 866 730 940 65
7504 29 1938 436 354 835 o 114 114 866 734 877 65
30 1939 275 346 656 o o o 835 720 814 65
500 31 1940 220 297 530 o o o 835 764 814 114
32 1941 1158 1925 3418 1113 558 1671 865 763 1000 76
33 1942 286 555 8395 88 13 101 866 730 921 &5
2501 i 34 1943 286 528 88 0 0 0 866 731 852 65
: : : : 35 1944 429 329 836 o o 0 866 730 295 &5
0 ¢ ¢ ¢ ¢ 36 1945 394 430 957 0 0 0 866 731 845 65
1998 1999 2000 2001 2002 37 1348 215 302 554 0 0 0 835 720 514 &5
|38 1947 197 284 528 0 0 0 835 764 814 91
39 1948 236 485 729 0 0 0 825 773 804 176
4 40 1949 497 714 1326 0 0 0 852 804 846 200
41 1950 238 1395 480 0 0 0 821 795 800 )
— _usgs_historic — access] -3_1_rcp45 42 1951 211 197 489 1] 1] 1] 821 800 200 152
43 1952 623 1185 2033 170 52 222 860 782 978 175
44 1953 197 243 491 0 0 0 866 730 845 a8
45 1954 292 349 681 0 0 0 835 720 814 91
45 1955 213 219 493 0 0 0 835 764 814 123
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Purpose of the RPM

e Current and future shortages
* Average surface water supply
e Future groundwater supply

 Effect of physical changes to
reservoirs (i.e. increased
conservation storage)

 Effects of operational changes to
reservoirs

* Changes in demands

* Changes in exchanges and
transfers

 Sedimentation effects
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Benefits from high resolution dynamically downscaling

Mean precipitation change of severe weather event days Extreme precipitation change of severe weather event days
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(a)

Fresent day minus Historical past

coarse resolution simulations

(b)

Present day minus Historical past

coarse resolution simulations




