CALIFORNIA DEPARTMENT OF WATER RESOURCES

Integrating Watershed Management and System Operations:
Insights from the SWP Adaptation Strategy and San Joaquin Basin Studies

ERIC TSAI & KARANDEV SINGH
APRIL 20™, 2026 | CWEMF 2026

Department of Water Resources Climate Action Plan

Watoiad St o b SN A e N (\J)) STATE WATER PROJECT
s F " LS ke R e o ADAPTATION STRATEGY
BASINWIDE SUMMARY AND NEXT STEPS v : _“‘ 7 3 ‘ i ‘ ¢ .i” = ‘ i "“; ¢ ot WS Efgd;;zigi\v‘ulnerabifities to Climate Change
December 2025 i A ? s

CALIFORNIA DEPARTMENT OF WATER RESOURCES

Lake Oroville - July 2023



Valley Floor

San Joaquin Valley Related Studies -

y o | SAN JOAQUIN VALLEY
r’* - CONVEYANCE STUDY
West Side | Identifies San Joaquin Valley conveyance
: : needs and analyzes how recommended
actions from the SWP Adaptation Strategy
and San Joaquin Basin Watershed Studies
would perform together

) STATE WATER PROJECT “
ADAPTATION STRATEGY - STATE WATER
Eue;;cziggs\/ulnerabiriﬁes to Climate Change | PROJ ECT

ADAPTATION

STRATEGY'

Evaluates actions that
improve climate
resilience and delivery

SAN JOAQUIN BASIN
WATERSHED STUDIES

Evaluates the effectiveness
of recharge-related

ity of the St.ate adaptation strategies in the
Water Project . . -
eastern San Joaquin Basin East Side
\‘\ San Joaquin Basin Flood-MAR

Watershed Studies
BASINWIDE SUMMARY AND NEXT STEPS
December 2025

CALIFORNIA DEPARTMENT OF

WATER RESOURCES



o
Integrated Analysis
Reoperate Reservoirs +

weuen |/ San Joaquin Basin Flood-MAR Recharge Using ngh Flows
© Lanch shet p! Watershed Studies

S o
BASINWIDE SUMMARY AND NEXT STEPS
December 2025

Department of Water Resources Climate Action Plan

STATE WATER PROJECT
ADAPTATION STRATEGY

Reducing Vulnerabilities to Climate Change
August 2025

Be!ow?mund

CALIFORNIA DEPARTMENT OF WATER RESOURCES

Flood Eco-
Risk system

Flood
Space
Reservoir
Storage
ch Conservation

Space

Oct Nov Dec Jan Feb  Mar Apr May Jun Jul

Lake Oroville - July 2023

* Delta Conveyance Project * |-FIRM Strategy at Calaveras, Stanislaus,
* FIRO at Oroville Tuolumne, Merced, and Upper San Joaquin

South-of-Delta Storage

CALIFORNIA DEPARTMENT OF

WATER RESOURCES




San Joaquin Basin Flood-MAR Watershed Studies

CALIFORNIA DEPARTMENT OF

WATER RESOURCES

Reoperate Reservoirs +

San Joaquin Basin Flood-MAR Recharge Using High Flows
Watershed Studies

BASINWIDE SUMMARY AND NEXT STEPS
December 2025

CALIFORNIA DEPARTMENT OF WATER RESOURCES

Eco-
system| Supply

Flood
Space
Reservoir

Ve '/'/
//
Storage
ch Conservation
Space
Oct Nov Dec

Jan Feb  Mar Apr May Jun Jul

|-FIRM Strategy at Calaveras, Stanislaus,
Tuolumne, Merced, and Upper San Joaquin



Study Area

o Mew Spicer.
Meadows

Donnell

e Calaveras

i
A
T o

4 "._ ]-—.‘f

e Stanislaus |

A1 . : ,
:: . “ 2 Lake
- d,ﬁ h " ™ ,New; Melones Cherryll  ElZanor
=1 ¥ 1- L : RESErvoir, Lt < _ Hetch Hetchy
) i-'_arl]l:i'ng'tcin 2
e Tuolumne iy
—
l”l _Mew Don Pedrd
by
* Merced is|
Vernalis|
H
:_;\ R T wolumne River Lake
B s, ’ McClure
. = -E-\. = W i /_f ot 1
1 8§ e e B
: -, s Lake Edison
: i 4 HMammath
Reservoir,
° Bass i
— Chowchilla
Lake b, Lake
Eastman
£ Redinger,
— Fresno — s £
.'-:":" o
B reservorrs S
. ] caiaveras
|
— MERCED 4
San Joaquin - Ir?

[ sransiavs
[ rwoLurme
[ ueeer san soaquin

= HIGHWAYS

CALIFORNIA DEPARTMENT OF

WATER RESOURCES




Flood-MAR Adaptation Strategies
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Flood
 30-60% reduced peak flood flows in Calaveras, Tuolumne, and
Merced watersheds

* Lowers peak flood flows in San Joaquin River at Vernalis by
~54,000 cfs

Water Supply

* 410 TAF annual applied recharge, on average

 2/5 of the recharge stays in the ground; 3/5 of it return to stream

* |Improved groundwater conditions elevate groundwater levels
basinwide

* Recharge only mitigates against climate-induced change in
groundwater storage, but does nothing to reverse current
groundwater storage deficit

Environmental

* Enhanced instream spawning and rearing salmonid habitat,
shorebird habitat, and better quality off-channel rearing habitat
through environmental pulse flows

Equity
» Strategic recharge opportunities for vulnerable communities

AAAAAAAAAAAAAAAAAAAAAA

WATER RESOURCES

Average Annual Applied Recharge

‘39
. 410 ©

TAF/yr
I-FIRM

129

I Calaveras Stanislaus Tuolumne

Merced Upper San Joaquin

~

Fate of Applied Recharge

410

@ R e

m Retained in Storage Subsurface Outflow

Return to Stream B Pumped

J




e e e e e L PN

Recharge diversions upstream don’t translate directly to
reduction in San Joaquin River flow.

Upstream Recharge Change in SJR Flow at Change in Delta

Diversion Vernalis Exports
394 -206 (52%) -32 (8%)

TAF per Year TAF per Year TAF per Year
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State Water Project Adaptation Strategy
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Delta Conveyance Project provides the flexibility to divert
water using north Delta diversions during high-flow vents
without causing OMR reverse flows.
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Explore how major infrastructure improvements perform together to

avoid double counting and understand potential impacts and synergies.
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Long-term effects on Project Exports

Average Annual SWP Exports

2,686 2,689
2,152 2,111
-41 +534 +537
2043 Baseline I-FIRM SWP Adaptation Integrated Analysis

Strategies (SWP Adaptation
Strategies + [-FIRM)

Integrated Scenario eliminates net reduction in
SWP exports from the |I-FIRM Strategy.
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Average Annual CVP Exports

2,180 2,188 2,181 2,193
+8 +1 +13
2043 Baseline I-FIRM SWP Adaptation Integrated Analysis

Strategies (SWP Adaptation
Strategies + |-FIRM)

CVP exports show more modest effects.
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Closing Observations

WATER RESOURCES

Integrated strategies can provide a broad range of
robust benefits and should be explored together to
maximize synergies and understand tradeoffs

Effective implementation will require unprecedented
levels of collaboration/coordination across local, State,
and federal agencies

Significant demand management will still be needed in
the San Joaquin Valley to bring groundwater basins into
sustainability

SJ Watershed Studies (water.ca.gov/watershedstudies)
State Water Project Adaptation Strategy Report (August 2025)
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