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Watershed Resilience Program
Intent and Outcomes

Program Intent Equity Climate Science Scale
Empower local water leaders Build and sup_port inclusive Inform sound resilience Incentivi;e planning on a
with the capacity to prepare for and diverse planning with quantitative hydrologically appropriate
climate change impacts across watershed networks climate vulnerability and scale, from headwaters to
water sectors at the watershed adaptation analysis groundwater basins
scale




Watershed Networks
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Watersheds

American River

Calaveras River

Pajaro River

Russian River

Ventura River
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Lead Agency

Regional Water Authority
Stockton East Water District

Pajaro Valley Water
Management Agency

Sonoma Water Agency

Ventura RCD
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2024 Watershed Resilience Pilot
Program Awards
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Calaveras River
Watershed |

Pajaro River \
Watershed

Ventura River Watershed \



Pilot Scope of Work

Task 1a: Define Watershed

, _ Task 2: Explore Task 3: Assess Climate
Task 1b: Identify Community @ Climate Ha?zards Q Vulnerabilities and Risks
Participation Gaps

Task 1c¢: Build Inclusive Networks

Task 4: Develop and _ Task 6: Develop Task 7: Develop
Evaluate Adaptation Task 5: Develop Performance Watershed
Strategies for Implementation Strategy

Tracking Metrics Resilience Plan
Projects
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Lessons Learned

* Program flexibility meets regions where they are. Each pilot is unique to
each watershed

» Organizing watershed networks has increased collaboration across upper
and lower watershed, laying groundwork for surface water/groundwater

integration

* Tribal engagement assistance/support is greatly needed
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30+ Resource Management Strategies
11 Updated for Update 2023

Reduce Water Demand Improve Water Quality

» Agricultural Water Use Efficiency  Urban Stormwater Runoff

» Urban Water Use Efficiency Capture & Management

Improve Operational Efficiency & Practice Resource Stewardship
Transfers » Recharge Area Identification,

* Reservoir Reoperation Utilization, and Protection

Increase Water Supply - Watershed Management

* Conjunctive Water Management Improve Flood Management

» Desalination — Brackish & Seawater * Flood Management

* Precipitation Enhancement

* Municipal Recycled Water People & Culture
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RMSs that have not been updated since 2013

Improve Operational Efficiency & Transfers |mprove Water Qualit
* Drinking Water Treatment & Distribution

urrnr e »  Groundwater / Aquifer Remediation

 Conveyance — Regional / Local . Matching Quality to Use

* Water Transfers »  Pollution Prevention
« Salt & Salinity Management

Increase Water Suppl

+  Surface Storage — CALFED Practice Resource Stewardship

»  Surface Storage — Regional / Local *  Agricultural Lands Stewardship
 Ecosystem Restoration

Other  Forest Management

Crop Idling,  Land Use Planning & Management

° Dewvapora’uon, ° Sediment Management

 Fog Collection,

 Irrigated Land Retirement, P90E|e & Culture

« Rainfed Agriculture, Economic Incentives (Loans, Grants &

«  Snow Fences, Water Pricing)

. Waterbag Transport  QOutreach & Engagement

|  Water & Culture
e . Water-Dependent Recreation

|" ﬂﬁﬁ. CALIFORNIA WATER PLAN UPDATE 2023



RMS that might be expanded or developed

Other

AT
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Crop ldling,
Dewvaporation,
Fog Collection,

Irrigated Land
Retirement,

Rainfed Agriculture,
Snow Fences,
Waterbag Transport

CALIFORNIA WATER PLAN UPDATE 2023

New?
« Dam Removal
 Remote Sensing

* |nfrastructure
Modernization




Making the RMSs more than text

« Quantifying water yield from individual RMSs
« Quantifying water yield from RMSs in combination

» Comparing water yield for bundles of RMSs

LW CALIFORNIA WATER PLAN UPDATE 2023
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The DWR Watershed Hub
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Watershed Hub Background

é Developed as part of DWR’s Watershed
Resilience Program

é Will support collaboration needed to
develop cost effective, multi-benefit

) WATER RESOURCES management strategies for addressing
climate change effects across water
sectors by watershed

& Will help with assessing current levels of
sectoral resilience at the watershed scale
¢¢" % and for tracking future conditions statewide
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What the Watershed Hub Can Help Us Answer

storehed Porformance y & What are the status and trends of
SiLae Gy California’s watersheds’ resilience

Projects 0 . .

| \ ’“ and associated natural and built
Select filtes o view projects \ 'l ‘ backbone infrastructure?
Project Objective I |l| Great Basir vtal

'fv’;
AN

Other \‘\" being made towards resilience?
N/A . ’
Project Type LasVegas  ponylation in 100 Year Floodplain p . .
Infrastructure Development (z %mmm - ‘ Where and What type Of hIStOrICa|
% Plan Development Fopulation in 100-Year Floodplair .
Biucaton and current investments have been
m«p. o

WaerSuply & What are the greatest challenges

Flood Management
Ecosystem

and accomplishments in each
watershed and where is progress

Recreation
Groundwater

g M A

“ Monitoring »

Research E made?
Other '

N/A By > 2¢

Project Status “ D >

Not Started " [\j e

In Progress . i
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Conceptual Hub Architecture

e |dentify and track multi-benefit o Statewide overview of e Snapshot of current
projects to address watershed progress toward improving conditions, trends, and
risks and vulnerabilities watershed sustainability and vulnerabilities

resiliency

e Assess return on investment e Ability to create and view
for planned and completed local/regional stories
projects

e Flexible platform with ability to
iInclude region-specific
iIndicators
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Next Steps

Continue to Include various open-source modeling tools to analyze relevant open-
source data by water sector.
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Increased modeling to provide trends analysis that will inform water management and
planning decisions, better allocate resources, and assist in developing management
responses cross water sectors at appropriate scale(s).

Hub will be increasingly improved to used track performance across water sectors to
evaluate effectiveness of funding provided for management actions used to improve
watershed resiliency and sustainabillity.

Future releases of the Watershed Hub will provide watershed networks with the ability
to upload their unique watershed data, including specific metrics and indicators, project
data, and other useful information for their networks.
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Thank You!

Lucian Filler
Program Manager Il
Department of Water Resources, Division of Planning
715 P St, Sacramento, CA 95814
Cell: (916) 873-3913

lucian.filler@water.ca.gov
¢ California Water Plan Update 2023

» Watershed Hub Resilience Indicators and Metrics
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Water Use and Supply
Balances

How iIs water used in California and
where does it come from? Q

Jennifer Stricklin, P.E.

Senior Engineer

Division of Planning
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Jennifer.Stricklin@water.ca.gov
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California Water Plan

Instream Flow
Requirements

* Required by Water Code
» Updated every 5 years . q

* Annual data releases 2%\

Managed

WY 2017, 2021-2024 .
WY 2022 released this year

Wild and Scenic
River Flows

1998-2021

Average

81 MAF
70/0 Minimum

420/, Required

Agriculture Delta Outflow

—
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Release Timeline

= Collaboration
= \Working with multiple agencies to collect data
= Analysis is done and combined by multiple offices within DWR

= Improving QA/QC

= Reports water balance data annually

= Improving technology and transparency
= Complex data sets

o
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Spatial Units |
« State (CA) “

» Hydrologic region (HR \
* Planning area (PA)

* Detailed Analysis Unit
by County (DAUCOQO)
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What is a Water Balance?

* An accounting of water inputs and outputs for a given
spatial unit during a time interval

» Used to describe the flow of water into and out of a spatial
unit

— Simplified version is (Inflow) Precipitation (P)= (Outflow) Runoff (Q) +
Evapotranspiration (ET) + Change in Storage (AS)

Infiltration

ALy Groundwater
;--+*‘eﬂ CALIFORNIA DEPARTMENT OF

% WATER RESOURCES




Components in Water Balance Workbook

A water balance can help with understanding supply and use of water throughout
the state by analyzing population, land use, climate, geography and hydrology

G L / o b
! L e PRyl Vi
R el A

Supplies:

Deliveries, Diversions, Agricultural, Urban,
Groundwater Pumping Managed Wetlands,
Environmental, System
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About 60 percent of the water

C I . f - that falls on California evaporates
a I O r n I a ate r or is used by vegetation.
Evapotranspiration
Approximately 115 MAF

Average Annual Precipitation
in inches 140-160 32-36
120-140 [ 28-32
I 100120 [ 24-28
I 50-100 20-24

7020 16-20
Bls0-70 B 12-16
Another 20 million acre-feet flows in B 5060 [ 812

4050 48
a0 <4

protected rivers, on the North Coast.

Protected Flows
(mostly North Coast region)

Approximately 20 MAF

The rest goes toward the state’s agricultural,
urban, and other environmental needs.

Remaining Water (example years)

Quantities include North Coast protected
flows, shown below as shaded areas

Water Year 2019
(Wet)
0.6 mar Mardigad Wetlarics Water Year 2020
(o]
. (Dry)
Required Delta Outflow
Managed
L7 9% 644 s Wetlands
Instream Flow 3%
R;—:‘quirements ( Required
8% . Delta Outflow
- 7%

¥ Instream Flow

’/////// 7 S Requirements
4

10%
Urban

129 :
Protected Flows % / PFOJ;:I,e_dQOWS
ithi | ithin the
CALIFORNIA DEPARTMENT OF Within the Wll.d apd Wit e,
A | R R North Coast Scenic Rivers iy
W E R E S O U C E S Watershed 18% Watershe




Urban Water Use

Where Does California’s Water Go?
Urban Water Use Sectors

Instream Flow
Requirements

Groundwater Recharge
Wild and Scenic Applied Water

Large Landscape Commercial

Urban River Flows 4% o %
Hie — Industrial Energy
Conveyance | 5% Production
20/0 Applle;%Water 2%
Managed B 1998 7021 1998-2021
Wetlands
Average Average
81 mar 8.4 MAF
70/0 Minimum
420/0 Required
Agriculture Delta Outflow Resident;?)ly- Exterior Resident;;I’; Interior

i -1;-;&,4:
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Agriculture Water Use

Statewide Irrigated Crop Acres

10 40
= 35
o 1
E 6 25
o
X D 20
e 4 15
= 3
1 5
|:| -
S EEEESEEEESEREEE B
S S22 2888852358885 58¢28 8
"ERENYTTRERERITTRARGZRAS
s Total Perennial Total Annual e Total EUppT"'_-.-' AG acrefeet

lincludes Reuse)

Million Acrefeet



Environmental Water

= Environmental Water Components

= Managed Wetlands
= [nstream Flow Requirements

= Wild and Scenic River Flows 1 T——
o : 2% A
= Minimum RGQUlred Delta Outflow Coniii SXE“I;:E

= Environmental Water Use constituted about .. =@ =@ @ -

48% of the 1998-2021 average water use in
California. . v
= Urban - Agriculture
Managed Wetlands Instream Flow Requirements
® Wild & Scenic River Flows ® Minimum Required Delta Outflow

4“”‘""“4?4,
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Applied Water Use

30-year Average Precipitation (1991-2020)

Dedicated and Developed

Water Supply
North Coast
(NC)
North Lahontan
(NC (ND
@ Sacramento
River (SR)

San Francisco

@ @ (SF)
@ San Joaquin

River (SJ)

@ Tulare
Lake

(TL)

@ @ Central
Coast

(CC)

South Lahontan
(SL)

South Coast
(5C)

Colorado River
(CR)
Statewide

199 .

Instream Flow Minimu

) ) .Requirements Required Managed  Irrigated
Wild & Scenic Rivers Delta 9uﬁlow Wetllands Agriculture Urban

S :
MAF
MAF | MAF= million acre-feet annual
balance
i
Colorado  Federal State Local Local ’ Reuse &
. — PROJECTS — Imports Recycled
Groundwater [nstream
Extraction Environmental
52.8 -] 19.9
]] MAF
7.0 1l 0.8
I]] MAF
53.4

6.2

21.6

13.4

11.8

0.7

MAF

10.2

9.8

5.4

80.3

MAF

Avg. Water Use
and Supply HRs

.| Urban use: SC
.1 Ag use: TL

.1 Envr: NC

-1 Local supply: SJ
.| state supply: SC
.| Fed supply: SR
T cw supply: TL



Disclaimer | HR Butterfly Chart = HR Supply-Use Pie Chart | Supply-Use HR Map

California
Water Year

6.9 AN 1998 (2] 324 |
33 7.8 34.5 8.1 1999
2000 [E=] 148
9.8 68 45 337 8.6 2001 17.6 8 |
2002 [ 5 | - T
6.9 : 3 2003 45|
2004 (4.3 |
2005 =3
44.8 8.5 333 9.5 2006 3
9.6 2007 18 8
37 3 2008 (49 | 8.8 20 - 212 |
2009 46 | 214
2010 274 |
77 2011 T T
20.2 ES E 2012 216 |
2013 (53 BSIN2 63 20.5 15
2014 | 58 |
53 37 7 2015 | 5 |
286 3 48 332 72 2016 75 17.9
2017 115 132 406 |
2018 4.4 |
334 (AN 2019 (4
6.4 2020 I
AR Name 1 338 2001 3
® California S0 a0 70 60 S0 40 30 20 10 0 0 10 20 30 40 50 60 70 80 a0 100 110
MNorth Coast N
San Francisco Bay Water Use [Million Acre-Feet] Water Supply [Million Acre-Feet]
Central Coast
South Coast Supply
SEcramenta River Use . Instream Environmentals
San Joaquin River B Wild & Scenic River B Recycled Water
Tulare Lake Select Decimal Places
Morth Lahontan . Instream Flow 1 Decimal A neuse Water
South Lahontan . Req. Delta Qutflow . Ground Water
Coloradeo River . Manzged Wetlands . Local Imports
. Local Projects
CALIFORNIA DEPARTMENT OF B rrigated Agriculture

. State Project
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Update 2023 Water Balance Automation
Standard Operating Procedures

OWIA Standard Operating Procedures

Wt Ve
Evapotranapination (Crops + Londoower)

Version 2024-05-06 11:48

i
Evaponation {Hydmiogio Cyole) i

| 1
1 1
1 1
1 |
| :
: : [
'Spatial Unit | i !
I i . : '
Water Vapor ' ' [RFY Spatial Unit |
. | Atmosphere — : Return Flow (RF) ;=P l
" Evapotranspiration (Crops + Landcover) -l ! . I
) + | i Applied Water |
I Evaporation (Hydrologic Cycle) |
' Liquid & Solid Water — | ' I'?:nﬁ:g&cm  Land Uses !
R . : Hum|d|ty: A 1‘ I Reusa (A) | 3 Lirkan |
L I r———————— ————d - 3
: ||| | Precipitation == - - ! I | e ! 7 ! Managod Watianga |
oil Moisture [ | 11
I N I — Ocean | I |
! | Unimpaired | | : ! H U”'Egi'r‘?d ' | v ¥ i :
L Flow [y ! H X | Total Return Flow and i I
1
: 1 | : Water USE ! + I 1 11 : HEHIEB{THFF!] : !
I 0 v ¥ Y Y | : : : | = i Rsuss of Return Flows |
: Runoff : : Local Supplies Managed Land Uses I T : 5 1 ! within Spatial Unit :
1. Agriculture Environmental | (] ! ]
: % | Imported | Th~ 2 Urban 11, Wid & Scenic Rivers ! H : 2 Total Reuse (TR) | |
I r ™| Surface Water || \&:’Iaﬂaged Wetlands 2. Instream Flow — Runoff L I = TR = TAFRE + TRDP : :
: 1 B _ 3. Delta Outflow I I | = i | |
I L Return Flow |- App“Ed Water : : : : - Salt Sink I E : :
: : : : : 11| (Irrecoverable) : Total Reuszs of : !
| 1| Developed // % . ! D“P;;BGF?]'“{’” ! !
I 1 Water v N : :t Reused : : I . : 1. Deap Percoaton of AW !
I 1y p | Export o | : TROP 2. Deop Faralation of Groundwater Recharge I
: : : SUDFV / : : I : : Lk}{ _ }'{ : ':. 1, Cormeoyance Doep Porooiotion i
! ' 7 ZN\ / X ¥ ! ko ————— Groundwater !
| Adjacent | | G&t‘nd\:am ( ' “/ N ¥ 3 H : B | 7| Fechargs |
a raction L . 1 . 11 = Vi !
: Sj Stial " / — —_ Salt Sink h Adjacent 11 | Wiin Wier You | :
I Pz [ echarge (Irrecoverable) | : Spatial || ! : -=n I
| Unitts) 1) Other Groundwater ||! Units) ! T
: H I T : Figure 3: Reuse of water supply. Note that the circle labelled Reuse in Figure 2 is labelled Reuse
I 1
I I 1 I :

of Return Flows within Spatial Unit here.
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Update 2023 Water Balance Automation
Standard Operating Procedures

1120
11E1
1122
1123
1124
1125
1128
11&
1128
1129
1130
113
1133
1133
113a
1135
1138

113

OW A Standard Operating Proce dures

Glossary - Water Plan
A

acre-foot The volume of water that would cover 1 acre to a depth of 1 foot; equal to 43,560 cubic feet or
325,851 gallons.

adjudicated A judicial determination of water rights for a stream or groundwater basin, or pants of those
waters. In the context of an adjudicated groundwater basin, landowners or other parties have tumed
to the courts to settle disputes over how much groundwater can be extracted by each party to the
decision. , 60

applied water The total amount of water diverted from any source and applied to meet the uses of urban
and agricultural sectors and dedicated to the environment, including water applied for groundwater
recharge. Applied water is the quantity of water delivered to the intake to a city water system,
a factory, or a farm headgate, either directly or by incidental flows to a marsh or wetland for
wildlife areas. For existing instream use, applied water is the portion of the steamflow dedicated
to instream use or reserved under the federal or State Wild and Scenic Rivers acts, or the flow
needed to meet required standards in the Sacramento-San Joaquin Delta Applied water includes
consumptive use, reuse, and outflows. Applied water includes all sources of supply (surface water,
eroundwater, reuse, and recycled water). Agniculture - [AWUAG] Applied Water Use Managed
Wetlands - [AWUMW] Applied Water Use Urban - [AWUURE] Applied Water Use Instream Flow
Requirements - [AWUIFR] Applied Water Use Wild and Scenic Rivers - [AWUWSR] Applied
Water Use Reguired Delta Outflow - [AWURDO] Applied Water Use |, 55, 56, 58, 63
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Glossary - Controlled Vocabulary (CV400)
A

Agriculture - [AGM1] Applied Water - Crop Production applied water, , 44

Agriculture - [AG02] Applied Water - Groundwater Recharge applied water, groundwater recharge |
47

Agriculture - [AGM3] Evapotranspiration of A pplied Water _ 45

Agriculture - [AGM4] Evaporation and Evapotranspiration of Groundwater Recharge | 47

Agriculture - [AGIS] Deep Percolation of Applied Water deep percolation of applied water , 45

Agriculture - [AGM6] Deep Percolation of Applied Water to Salt Sink deep percolation of applied water
to salt sink , 45

Agriculture - [AGMNT] Deep Percolation of Groundwater Recharge . 45

Agriculture - [AGME] Rense of Return Flows within DAUCO | 51

Agriculture - [AGMOA ] Returm Flow to Oregon  retum flow | 50

Agriculture - [AGMY9B] Return Flow to Nevada meturn flow |, 50

Agriculture - [AGMOC] Return Flow to Mexico retum flow | 50

Agriculture - [AGMYD] Deep Percolation to Oregon  deep percolation | 44

Agriculture - [AGINYE] Deep Percolation to Nevada deep percolation , 44

Agriculture - [AGINYF] Deep Percolation to Mexico deep percolation , 44

Agriculture - [AGO0A] Return Flow to Salt Sink | 50

Agriculture - [AGO10B] Return Flow for Delta Outflow Delta outflow retum flow | 45, 48, 50

Agriculture - [AG011A] Return Flow to Developed Supply (Other DAUCO within PA) return flow to
developed supply

Agriculture - [AG011EB] Return Flow to Developed Supply (Other PA) return flow to developed supply

Agriculture - [AGO11C] Return Flow to Developed Supply (Other Region) meturn flow to developed
supply

Agriculture - [AG011D] Return Flow to Carryover Storage for Next Water Year within DAU

Agriculture - [AG012] Return Flows Evaporation and Evapotranspiration retum flows evaporation and
evapotranspiration , 50

Agriculture - [AGD17] Conveyance Evaporation and ETAW | 44

Agriculture - [AGD18A ] Conveyance Return Flow to Oregon conveyance | 43

Agriculture - [AGD1SBE] Conveyance Return Flow to Nevada conveyance | 43

Agriculture - [AGD18C] Conveyance Return Flow to Mexico conveyance | 43

Agriculture - [AG018D] Conveyance Deep Percolation to Oregon conveyance deep percolation , 43, 44

Agriculture - [AGO18E] Conveyance Deep Percolation to Nevada conveyance deep percolation , 43, 44

Agriculture - [AGD18F] Conveyance Deep Percolation to Mexico conveyance deep percolation | 43, 44

Agriculture - [AG019A ] Conveyance Return Flows to Salt Sink  comveyance return flows to salt sink |
43, 50



Opportunities to Improve

 Annual data releases

 CNRA Open Data, SOPs,
Dashboards, Storymaps

 Boundaries
» Refining data (4x4 Grid)

* |Local collaboration,
Increased data — GSAS,
Districts

» Water Balance to Water Budget
& WATER RESOURCES . Watershed Hub




U pd ate 2028 What questions do you want

answered by the water
balances that you can't
currently answer?

* Add 5 years data

« Ag water use 4x4 km grid

* Process maps What format do you prefer to

_ _ see the answers?
» Graphic automation

» Dashboard/storymap/hub

o
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CALIFORNIA DEPARTMENT OF WATER RESOURCES

Where can | get details?
California Water Plan Update 2023

— Supporting Documents

+ Water Portfolios and Balances — Water portfolios and balances describe the distribution of water throughout the
hydrologic cycle, water use by the urban and agricultural sectors, water in the environment, and water supply
sources used to meet these uses at the statewide and regional levels.

« Update 2023 Water Balances supporting document

« Update 2023 Water Balances Automation Standard Operating Procedures
« Spatial Patterns of Water Supply and Use in California (escholarship.org)

-Update 2023 Water Balances supporting document
-Update 2023 Water Balances Automation Standard Operating Procedures
-Spatial Patterns of Water Supply and Use in California (escholarship.org)



https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/Update2023/Supporting-Documents/Water-Portfolios-and-Balances.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/California-Water-Plan/Docs/Update2023/Supporting-Documents/Water-Portfolios-and-Balances.pdf
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data/resource/529ead9b-2a3b-48b7-ba8b-a875d243f183
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data/resource/529ead9b-2a3b-48b7-ba8b-a875d243f183
https://escholarship.org/uc/item/5v04j0xc
https://escholarship.org/uc/item/5v04j0xc
https://water.ca.gov/Programs/California-Water-Plan/Update-2023

Hoe : Pragrams @ CalifoencaWaterPlan @ Water Flan Dota and Tools

W h e re Ca n I g et th e d ata ? Water Plan Data and Tools o ros

= CA Water Plan Data and Tools:
Water Plan Data and Tools

= CNRAO pen Data Platform: T T

https://data.cnra.ca.gov/dataset/water-

+ Water Portfolios and Balances

+ Future Scenarios

plan-water-balance-data

CALIFORNIA DEPARTMENT OF

WATER RESOURCES

+ Watershed Hub

CALIFORNIA

e EIEASTCl)JSé(L:ES Open Data Organizations Topics Training + Water Budget Tool

AGENCY

# |/ Organizations / California Department of... /| Water Plan Water Balance Data + Water Plan Related Data and Tools

Water Plan Water Balance Data

Department of Water Resources California Water Plan program computes applied, net, and depletion water balances for California. Water balances are simplified water budgets for a water year based on analyses of developed and
dedicated water supplies, water uses by sector, water reuses, operational characteristics for an area, and inflows and outflow for a study area that occur above the root zone. Dedicated and developed water supplies include surface water,
groundwater, reused and recycled water Water uses by sector for these analyses include parameters for agriculture, urban, managed wetlands, Wild and Scenic river annual volumes, minimum required instream flows, and minimum
required delta outflow, recognizing that water is often used multiple times and benefits multiple sectors. Water balance results show what water was applied to actual uses so that use equals supply. Recent data provided includes water uses
and supplies for WYs 2002-2021 at Detailed Analysis Unit by County (DAUCQ), Planning Area (PA), Hydrologic Region (HR), and Statewide spatial scales. Computation and aggregation equations for applied, net, and depletion water
balances are included in the Standard Operating Procedures (SOPs) for data management and analyses. Zipped data files are in .CSV format.

The California Water Plan Update 2023 Water Balances Supporting Document includes water use and supply discussion, graphics, and links to files and folders of water use and supply data for 1998-2020, and related information. The
Update 2023 Standard Operating Procedures (SOPs) for Water Balances Automation includes detailed technical information, diagrams, equations, controlled vocabulary, and definitions.

California Water Plan Update 2028 is underway and will include data through WY 2024

Organization o Dataset i Topics ¥ Showcases @ Activity Stream

Data and Resources

Update 2023 Water Balances Supporting Document

o o
California Water Plan Update 2023 draws from and builds on reference...

Update 2023 Standard Cperating Procedures for Water Balance Automation ® Download
Open Water Information Architecture (OWIA) applied to Water Plan Water.

California WY 2021 water bal data by DAUCO, PA, HR, and ST
Department Df water VWater balance data for WY 2021. Water balances are simplified water budgets.._.
Resources

DWR manages Californi

a's water resources, syste
ms, and infrastructure, inc
ludina the State Water Pr

WY 2020 water balance data by DAUCO, PA, HR, and ST @ Download
Water balance data for WY 2020. Water balances are simplified water budgets..

WY 2019 water balance data by DAUCO, PA, HR, and ST Ll Preview

4 4 <4 > ol


https://water.ca.gov/Programs/California-Water-Plan/Data-and-Tools
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data
https://data.cnra.ca.gov/dataset/water-plan-water-balance-data

CALIFORNIA DEPARTMENT OF WATER RESOURCES

Future Scenarios Update 2028

To infinity and beyond! Or at least outside of the

Central Valley...

Paul Shipman, P.E.

Senior Water Resources Engineer
Division of Planning

Department of \Water Resources
Paul.Shipman@water.ca.gov

California Water Plan Update 2023 - Future Scenarios Interactive Data Explorer
o

User’'s Guide Vulnerability Overview Vulnerability at Planning Vulnerability at Points System Response for System Response for

Vulnerability Overview for California Central Valley

This dashboard provides a high-level overview of vulnerability at the hydrologic region scale. Please click on the next dashboards for breakdown of vulnerability at a finer scale.

Hydrologic Regions

7 Probability of Increased Vulnerability of Conditions by 2070 Maanitude of Conditions Worse than Current by 2070 . Expected Value Possible Value
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ncreased High Flow 0% 1 4 B
lood Control
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E00% o ncreased High Flow at Flood Control Points
o oL 0 4
= Mapbox & OSM 0 1 1 2009%, 25
Mote: Tulare Lake HR did not have any Instream Flow Reguirements represented in the Future Scenarios Model
Increased Groundwater . Increased Instream Flow Increazed High Flow at Flood
Reduced Carryover Storage Unmet Urban Demand Unmet Agriculture Demand ) . g .
Dependency Violations Control Points
Probabilit _ Possible | Probabilit  _ Possible | Probabilit Possible | Probabilit Possible | Probabilit  _ Possible | Probabilit  _ Possible
L . Expected . Expected _ Expected _ Expected _ Expected _ Expected _
Hydrologic Regions| y of Worse o Extreme |y of Worse o Extreme |y of Worse o Extreme |y of Worse o Extreme |y of Worse o Extreme |y of Worse o Extreme
o Value P Value P Value o P Value P Value P Value
Condition Value | Condition Value | Condition Value | Condition Value | Condition Value | Condition Value
Sacramento River 96% 4 8% 111% 96% 0.8% 1 4% 74% 1.8% 7.0% 69% 3.1% 111% 70% 14 3% 55.7%

Water Plan Update 2023 - Future Scenarios

Future Scenarios Update 2023 data: https://tableau.cnra.ca.gov/#/site/DWR Planning/workbooks/1367/views



https://tableau.cnra.ca.gov/#/site/DWR_Planning/workbooks/1367/views
mailto:Paul.Shipman@water.ca.gov

Update 2028 Future Scenarios Team

Project Advisors
Abdul Khan
Lew Moeller

Project Delivery Team DWR Climate Change Support
Paul Shipman Elissa Lynn
Jose Alarcon Romain Maendly
Francisco Guzman Alejandro Perez
Salma Kibrya

Daya Muralidharan

Mohammad Rayej (retired)

Stockholm Environmental
Institute (SEI)
Jack Sieber
Brian Joyce
Charles A. Young
Andrea Carlos-Carlos
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Woodard & Curran Water Plan Support
Saquib Najmus Paul Massera
Frank Qian Eric Tsai
Jennifer Stricklin
Megan Fidell
Hoa Ly

Kamyar Guivetchi (retired)

Team may expand based on specific needs of the project



Vision for update 2028

Why
Improve the understanding of future water vulnerability in California
How

Leverage an interdisciplinary team to analyze the California water
system based on representative metrics

What

Update the Future Scenarios model to expand geographic
coverage, refine model representation, and incorporate adaptation
strategies using best available data and methods

{WER) CALIFORNIA WATER PLAN UPDATE 2023




Future Scenarios Enhancements for Update 2028

» Update the current future scenarios model
— Migration of model to USGS HUC-8s to represent watersheds
— Model refinement to improve water accounting
— Improved groundwater representation

— Improved representation of agriculture through more detailed irrigation
model

— New climate dataset from the Weather Generator
— Updated model datasets

 Expand spatial coverage (toward a statewide model)
« Update vulnerability metrics
« Evaluate adaptation strategies

{2 CALIFORNIA WATER PLAN UPDATE 2023




Migration of model to USGS HUC-8s to represent
watersheds

Trinity HUC-8 also
Included to accurately
represent flows into
the Sacramento River
hydrologic region

(W= CALIFORNIA WATER PLAN UPDATI



Evolution of the Model for 2023 and 2028

- Updated annual allocations for CVP and SWP reflecting current operations
- Refined representation of Sacramento-San Joaquin Delta

Updates 2013 & 2018 Update 2023 82028

IVer

>

Woodard

L &Curran SE I
Jo@=0 CALIFORNIA WATER PLAN UPDATE 2023
Er‘,} i 1@“3‘ | ‘




Refinement of groundwater representation

Basin-scale "bucket" model
calibrated to multi-layered,
distributed groundwater
model, C2VSIim-FG

B Bulletin 118 Groundwater Basins — C2Vsim Fine Grid

3 Hydrologic Regions

. Sacramento, San Joaquin, and
Tulare Lake Hydrologic Regions

This will:

= Ensure consistency
between DWR modeling
tools

= Provide more reliable
model results for
groundwater

{(W=2) CALIFORNIA WATER PLAN UPDATE 2023 @ §,.EI
NV Woodard
&Curran




Improving Representation of Agriculture
Refining Agricultural Water Use

» Updated model will estimate crop Conceptual Crop Water Model

water needs and irrigation L: L L
scheduling (FAO 56)

* Provide easier linkage to economic
modeling tools
Evaporation

» Wil enable scenarios that consider: . ece $s
— Irrigation efficiency 1
— Altering irrigation schedules

— Effect of climate on crop
production

— Shifting planting dates

111 dev nud Llate

K

¢b nud

Readily Available

Water

Total Available Water

Reservorr so1l

Woodard —r
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Incorporation of the
Weather Generator

* The weather generator provides an
opportunity for novel weather
sequences that are possible but
not represented In historical
sequences

 Weather generator provides
statewide coverage needed for the
model expansions as paleo data
used in Update 2023 only covers
the Central Valley

CALIFORNIA WATER PLAN UPDATE 2023
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A Process-Based Approach to Bottom-Up Climate Risk Assessments: Developing a Statewide,

Weather-Regime based Stochastic Weather Generator for California Final Report



https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf
https://cwc.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Resources-for-Water-Managers/Files/WGENCalifornia_Final_Report_final_20230808.pdf

Future Scenarios Model Data Updates

* Climate datasets (precipitation, temperature, windspeed, and relative
humidity)

* Urban land use

* Agricultural land use and crop mixes
 Recycled water

» Desalination (Brackish GW & Seawater)
» Groundwater extraction

» Aquafer parameters including stream-groundwater interaction and lateral
flow between aquifers

* Import timeseries for Colorado River and Los Angeles Aqueduct
» Reservoir operations for major South Coast reservoirs
» Updated model calibration

{2 CALIFORNIA WATER PLAN UPDATE 2023




Expanding Spatial Coverage
Model Refinement and Expansion for Update 2028

- Expanding spatial coverage to include dynamic linkages to
San Francisco Bay and South Coast Hydrologic Regions

| W WEAP: Central Valley - Paleo - Oct2022
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Future Scenarios Vulnerability Metrics

* Surface Water — average end-of-year surface water storage

* *revised* Groundwater — change in groundwater levels

* Urban water supply reliability — % of urban unmet water demand

» Agricultural water supply reliability — % of ag unmet water demand

* *revised” Ecosystem — considering new metrics such as: average
winter peak flow, average summer low flow, water temperature
estimated from reservoir storage levels

* Flooding Potential — 90th percentile winter flow at flood control points

* *new” Drought — a metric on either frequency or duration, or both, of
droughts

{WER) CALIFORNIA WATER PLAN UPDATE 2023




Future Scenarios Adaptation Strategies

» Adaptation Strategies are actions or portfolios of actions by which future
water vulnerabillities can be reduced or eliminated

» Limited funding available: This means that we would only be able to conduct
selected, economically quantifiable adaptation strategies, focused within the
Central Valley.

» Possiblilities include:

— Implementation of FIRO-MAR
— Implementation of actions from GSP plans
— Implementation of targets from California’s Water Supply Strategy (2022)

— Additional strategies based on expressed interest and feedback through the Water
Plan processes

{2 CALIFORNIA WATER PLAN UPDATE 2023




Future Scenarios 2028 — Decision Points

* Is representing the groundwater aquifers with a single “bucket”
enough or should the confined and unconfined portions of
aquifers be separated using a “two-bucket” configuration. If so,
IS there data to support using such a configuration?

» Should we construct a combined model or separate models for
hydrologic regions?

* Are the metrics selected appropriate to represent water
vulnerability”?

* What Adaptation Strategies should we consider?

_* Should we use a desktop or a cloud computing environment?

{WEZ)| CALIFORNIA WATER PLAN UPDATE 2023
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