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American River Group, April 2024
FOLSOM DAM

Motivation

* CVP is already experiencing
climate change

* Primary versus secondary water
management affects

» California climate is characterized
by interannual variability

» Secondary trends can be more
clear

e Potential for fundamental
changes to CVP/SWP o Below Noma
operations " el

2010

Reclamation, 2024

Year Classification

@ Critically Dry
© Dry
© Below Normal

Date when all shutters were raised



Precipitation - Percent of 1991-2020 Mean

California (Statewide)
Precipitation Percents of Average from 1991-2020 Computed Average(s) for Water Year (October - September)
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= 11-Year Running Mean Western Regional Climate Center

Summary Statistics Source: Western Regional Climate Center

1991-2020 Averages Extremes Most Recent Year

Mean: 23.39in. Wettest: 42.81in. (183 % of Average), 1983 Oct 2021 - Sep 2022 | 18.03in. (77 % of Average) | Rank: 31 of 12
Median: 21.32in. Driest: 10.74in. (45 % of Average), 1924 (1 = Record Driest, 127 = Record Wettest)




Mean Temperature Departures from
1991-2020 Average

California (Statewide)
Mean Temperature Departures from 1991-2020 Computed Average(s) for Water Year (October - September)
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Summary Statistics
1991-2020 Averages
Mean: 58.4°F

Median: 58.5°F

Extremes

Western Regional Climate Center

Source: Western Regional Climate Center

Warmest: 60.8°F (+ 2.4 °F from Average), 2015

Coldest: 54.4°F (- 3.9 °F from Average), 1917

Most Recent Year
Oct 2021 - Sep 2022 | 59.5°F (+ 1.0 °F from Average) | Rank: 121
(1 = Record Coldest, 127 = Record Warmest)




Modeling Cascade

ATMOSPHERE TO OCEAN:
Supporting infrastructure adaptation,

operations planning, resource protection Emissions Scenario
IPCC Emission Scenarios (SRES, RCP, and SSP)

Climate Simulations
CMIP3, CMIPS, and CMIP6

Spatial Downscaling
Statistical, Dynamical, and Hybrid

n Hydrologic Models
VIC, BCM, PRMS, SAC-SMA, and HEC-HMS

B Operations Models
CalSim Il, CalSim 3, CalLite, WEAP, and HEC-ResSim
u Bay-Delta Models hydrology and operations models, water temperature
RMA, DSM2, TRIM3D, models, water quality models, flood models, ecosystem
and UnTRIM models, power models, economic models, etc.

Reclamation, 2021

* Carry the best available
climate information
through the modeling
workflow

« Sequential models at
differing scales

 Climate and process
uncertainty




Reclamation LTO Workflow

Historical precipitation

* Center§ on the CaISIm 3 and historical detrended GCM Selection
operations model temperatures
* Models regulatory, environmental, l
and contractual constraints on the _
CVP/SWP system Quantile
Mapping
* Groundwater, sea level, and surface
hydrology included l
» Assumes fixed constraints under ' Climate Change
a hydrologic timeseries ractors

* Historic timeseries adjusted to .
. Future Climate
represent future climate e Seanates




Historical Climate

Data
extension
Bias
correction
Detrending

Emission Scenarios (RCP
4.5 and RCP 8.5)

Climate Model Projections Input Adjustments
(20 climate models for to Reflect Sea
CMIP5) Level Rise
LOCA Downscaling Assumptions

¥

Future Median Water Operations
. : Model Input

Climate Change Hydrological Processin

Scenario Data Model (VIC) ¢

(CalSim 11/

Development CalSim 3)

¥

* RimInflows
*  Water Year, Hydrologic Index, and Basin-
. Wide Average Precipitation
s Adjustments * Reservoir Evaporation
to Reflect Cllmate » » Delta ET/Delta Channel Depletion
Change Conditions * Valley Floor Runoff and Applied Water
Demands
* Groundwater

Water Operations
Model
(CalSim 11/
CalSim 3)

Input Adjustments to
Reflect Climate Change
Conditions

Impact Models

* Water Temperature
Models

* Salinity Models

LTO Workflow




Inflow to Shasta Lake Averages DRAFT: Subject to revisions

Climate Scenarios
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* Baseline

e 2022 Median * 15 Years
FEB

[ ]
e Climate Effects
. . . 787,
* Limited changes in total volumes 510
0| e85 w76 27 2039

¢ Earlier runOff, fi" & Spi" Total Inflow to Folsom Averages
 Warmer water temperatures

* Sensitivity Cases
* Hot/Dry
« 2022 + 15 Years at 25th P and 75t T
* Warm/Wet
e 2022 + 15 Years at 75t P and 25t T
« 2040 Median

e 2040 + 15 Years at 50th P and 50th T R
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstorymaps.arcgis.com%2Fstories%2Fe76797f2f7c54fe092f013da41676bdf&data=05%7C02%7Cdloney%40usbr.gov%7Caa16cd5697fc4c1c010f08dcb7ade4f7%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C638587204720869010%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=IKcIK8gAfkgsznAQe%2FV7K%2Bucxejy%2BFtmj5F58OjHSTI%3D&reserved=0
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