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California Precipitation

Variable & Extreme
Over Time & Location

Most precipitation occurs
November - March
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California Water Supply: Systems
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Regional
Inflows &
Outflows
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Population centers rely heavily on
water imported from other regions

[ ] Net Exporters*
Net Importers

Percent urban & agricultural
water use from’Imports

Less than 30%
30 to 60%
More than 60%

* While the Colorado River is a net exporter of water
within California, its main source of water is imported
from the Upper Colorado Basin

SOURCE: California Water; An LAO Primer, 2008
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The Delta Estuary at the
74% heart of the California
%?&é?v%?éﬁ Water system
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In-Delta

Uses
65% 16%
Outflow to San Joaquin

Suisun and San \ River
Francisco Bays
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Agriculture the Delta

15%
State Water Project,
Mostly Southern
California Urban and
Industrial Use

~_SOURCE. Calffmia Water: An LAO Primer, 2008
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California’s Three Reservoirs

> Snow Pack

> Surface Storage

S3Y HAL¥M 40 LNIWLYYdIa

> Groundwater Basins

BULLETIN 113 - UPDATE 2003

CALIFORNIA'S

GROUNDWATER



Snow Pack
California’s Largest Surface Reservoir

13.5 MAF

Sacramento Valley
Reservoir Storage
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Snow Pack
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~——— Hydrologic Region Boundary
I Total Water Use? (thousand acre-feet)
[ Use Met by Groundwater (thousand acre-feet)
% Percentage of Use met by Groundwater

Average Annual
Groundwater Use |
by Hydrologic Region |

(1998-2005 average annual data)

147 I 512

354/ 1 288"
Nor hCoast

7%
e | 2,535 9,705

15 millien acre-feet pumped _ Seemnent
- zz%

Meets ~30% of uses on avg Jm 2661

San Francisco San Joaqum
Bay .\, River
16% \""-I 33% o 2

& higher in dry years R oo
-. '*‘.,‘!.Soutl}lﬁshpntan
Regional reliance varies greatly ‘“ '

Tulare Lake
o _ 1125 iﬂ1342 Sl
Some cities, coastal basins & Central Coast <
: e e 430 4,602
rural areas entirely dependent 1525 |l 4869 Colorado River

South. Coast %
33% 3 ;

1 - 2 million AF annual everdraft

1. Total Water Use is defined as the sum of water uses for agricultural, urban, and managed wetlands.



California’s Water Resources: Variable & Extreme
Butterfly Chart for WY 1998 - 2005

Water Use Water Supply
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Understanding Regional Diversity (2005

North Coast

119%

North Lahontan

Sacramento River

LEGEND
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Instream Flow
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| i } ; Water Use

MAF annual balance
Water Supply

State Instream

Environmental

Reuse
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Local Imports

Federal
Projects

MAF= million acre-feet

~ Inflow & Storage
(does not apply on a statewide level)
San Francisco e
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Groundwater Overdraft & Recovery

Kings Basin, Fresno County
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Climate Change: Stressing Our Water Systems

Ca]lfnrnli:i;ter Plan Update 2009 | Highlights Integrated Water Management

Climate Change: Stressing Our Water Systems

Water & Power Operations
What are the Expected Impacts from These Changes?
Climate change 1s already having a profound effect on Califorma’s water resources as evidenced by p— Operation of the water system for

changes 1n snowpack, tiver flows. and sea levels. Scientific studies show these changes will increase urban, agricultural, and i
3 . 3 2 | '\ environmental water supply and for g =
stress on the water systems in the future. Because some level of climate change is ievitable, the water ) flood management will become : b sain iy

systems must be adaptable to change. . m’:ﬂmﬂ mﬁmﬁ - reliabilty wil be
\ o = . Compror ised.

The impacts of these changes will gradually mcrease duning this century and beyond. Califorma needs

to plan for water system modifications that adapt to the following impacts of climare change: Caiifomia’s hydroelectric
power generation may
be less refiable; atthe
same fime, higher air

Water Supply R . : : increased use of air

conditioning.

Changes in river flow
impacts water supply,
water quality, fish-
eries, and recreation
activities.

Ecosystem

Forests, important contributors r i Y Gy - E g
o water supply and qualfy, wil i i B el = A Coast & Delta
be mare vuinerable to pests, &
disease, changes in species Bt 3 L4 | f Higher water temperatures will
comgosition, and fire. B 7 « - f G make the Deita intolerable to
y iyl b ‘some native species and also
‘more atiractive to some
‘non-native invaders that may
compete with natives.

Sea level rise threatens
coastal communifies and
infrastructure, in particular,
the water system in the
Sacramento-San Joagquin
Delta where the existing
Delta levees were not
designed or constructed fo
withstand these higher
water levels.

10 CALIFORNFA WATER PLAN | UPDATE 2009 CALIFORNIA WATER PLAN | UPDATE 2008




Climate Change: Future Hydrology Unlike the Past
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Higher air & water temperature

11956 - Folsom Dam completed

Prior to 1950, no events greater than 100,000 cfs
After 1950, five events greater than 100,000 cfs
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Water Year Data from U.S. Army Corps of Engineers,
Sacramento District

Changing runoff pattern

Sea Level Projections (ft)

Historical Average (1961-1990} 2070-2099

Lower Warming Range
Drier Cimate

Medium Warming Range

remaining

=== Higher greenhouse gas emissions: A2 scenarios

== Higher greenhouse gas emissions: A2 scenarios

= Lower greenhouse gas emissions: B1 scenarios
95 percent confidence interval
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Earlier Snowmelt & Change in Runoff Timing

Sacramento River Runoff

April - July Runoffin Percent of Water Year Runoff
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3 Future Scenarios: Key Factors of Uncertainty

2050
Planning
Horizon

Factors of Uncertainty

Population

Land Use

Irrigated Crop Area

Environmental Water

Background Water
Conservation




How Will Climate Change Variability
Change Water Demands ?

Water demand change:

Average projected
future demand
(2043-2050)

12 Climate Scenarios

range with climate
change

without
climate change
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Statewide
\Water Demanad
Change for
2050 Scenarios
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Water Demand
Change for 2050
Scenarios

From a Regional

Perspective

Wide-ranging
climate variability




Combined Water Demand
Change by Scenario

Tulare Lake 110

RegiOn MAF per year _
Water Demand 9% %
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San Joaquin
River Region
Water Demand

Change for
2050 Scenarios

Without & With
Climate Change

Combined Water Demand
Change by Scenario
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Combined Water Demand
Change by Scenario

Sacramento MAF per year —

River Region ) 2
\Water Demand & %
Change for % )

2050 Scenarios i 2
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California Water Plan

Highlights
Climate Reports &
California Water: Plan
Update 2009

XECU 'E SUMMARY

2009 CALIFORNIA
CLIMATE ADAPTATION
STRATEGY

nnnnnnnnnnnnnn

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

Include objectives, b%
Strategies & actionsS s
{0 adapt to and
mitigate climate
change impacts

MANAGING A~ UNCEKI"I-QM_‘
FUTURE L




Update 2009 — State’s Blueprint
Integrated Water Management & Sustainability

|
4"+ Public Health, Safety, Quality of Life

o Vitality, Productivity, Economic Growth

e Healthy Ecosystem, Cultural Heritage

¢ Use Water Efficiently . EXpanﬁl Integrated Regional
Water Managment

* Improve Statewide Water and
Flood Management Systems

* Protect Water Quality

¢ Expand Environmental Stewardship




Integrated Flood Management

Water
> Comprehensive approach to Resources

Managem
flood management Fragenent

> Considers land & water
resources at watershed scale

- . : Land U
> Minimizes loss of life and :Maﬁggenfeend
propgrty damage from Integrate!d Flood Management
flooding

> Maximizes benefits of floodplains

> Recognizes benefits to N
ecosystems from periodic floods (R
Management
(A,

Adapted from ‘Iogical Organizatiorp8



Improve Coordination
Land Use Planning & Water Management

> Land use planning controlled locally

> Water management decentralized --
over 2,300 counties, cities, public
q agencies, and private water companies

> Use IRWM to coordinate land use
- planning with water supply, quality,
| flood management, and climate
adaptation

> State Government provides technical
assistance and financial incentives

> |mpreve coordination among State
agencies a\d with IRWM' Partnerships

\‘-

\\_:’,j/ 29




Integrated Regional \Water Management
48 Regional Water Mgmt Groups

> Foster partnerships & promote regional solutions

| > Diversify water portfolios & integrate supplies

‘‘‘‘‘
AL
~~~~~~~

> Leverage economies of scale to
reduce costs

> Integrate data, tools & resources

> Invest in multi-benefit projects
With sustainable outcomes

?Increase regional
\

((  self-sufficiency.



21 Resource Management Strategies
A Range of'Choices

Improve Water Quality

Reduce Water Demand
> Agricultural Water Use Efficiency
> Urban Water Use Efficiency

Improve Operational Efficiency. &
Transfers

Conveyance — Delta
Conveyance — Regional / Local
System Reoperation

Water Transfers

Y V V V

Increase Water Supply.

> Conjunctive Management &
Groundwater Storage

Desalination —Brackish & Seawater
Precipitation Enhancement
Recycled Municipal Water

Surface Storage — CALFED
Surface Storage — Regional / Local

Y V V V V

Improyve Elood Management
» Flood Risk Management

>

Y V V V V

Drinking Water Treatment & Distribution
Groundwater / Aquifer Remediation
Matching Quality to Use

Pollution Prevention

Salt & Salinity Management

Urban Runoff Management

Practice Resource Stewardship

>
>

Y V V V V V

Agricultural Lands Stewardship

Economic Incentives
(Loans, Grants & Water Pricing)

Ecosystem Restoration

Forest Management

Land Use Planning & Management
Recharge Areas Protection
Water-Dependent Recreation
Watershed Management

Other-—-€rop idling, dew vaporization, fog

callection, irrigated land retirement,
rainfed agriculture, waterbag transport



2010 Drought Contingency Plan
‘ : Part of the CA Water Plan Objectlve 8

»Recommends Drought Actions
» Before --- Preparing for
* During --- Responding to
* After --- Recovering from

\

Provides Interagency coordination framework

 eseUrce Use -

\4

Promotes efficient & effective



Comprehensive Strategy for Adaptation
Regional Strategies
> Fully implement Integrated TS

Regional Water Management
(IRWM)

> Diversify water portfolios

1
T E—

~ Aggressively increase water =ee-!
use efficiency 2



Comprehensive Strategy for Adaptation
Statewide Strategies

> Practice and promote integrated
flood management

> Enhance and sustain ecosystems

> Advance and expand conjunctive
management of surface and
groundwater resources

> Fix the Delta , \:\ o \ /



Comprehensive Strategy for Adaptation
Improve Information & Decision-making

> Preserve, upgrade, and increase
monitoring and data analysis and
management

> Plan for and adapt to sea level rise

> ldentify and fund focused research
and analysis on climate change
Impacts and adaptation




Comprehensive Strategy for Adaptation
Investment Strategies

> Provide sustainable funding for
Sstatewide and integrated

regional water management




California Water Plan
Update 2013

California Water Plan Update 2013 (Update 2013) is currently being

]
developed by sisffr from the .Deparlmenl c)f Water Resources (DWR) lnbegrated water
and other agencies through rigorous public involvement and State management is a

and federal agency coordination processes. It will build on the collection of policies,
practices, and tools

applied to water

Plan Update 2009, which provided a strategic plan, a suite of resource resources planning
. . . . . and management to

management strategies, reports on California’s hydrologic regions, achieve multiple

and reference and technical guides — and will introduce a number of objectives and

enhanced outcomes,

contents of the previous updﬂl(—: — the five-volume California Water

ke}-‘ additions and enhancements in response to stakeholder

recommendations and evolving decision-maker information needs.

Water Plan Framework for

Integrated Water Management and Sustainability

~» Public Health, Safety, Quality of Life o
» Vitality, Productivity, Economic Growth
¢ Healthy Ecosystem, Cultural Heritage

dational Actions for Initiatives for
AINABLE RELIABLE WATER
AUSES SUEPIEIES

« Use Water Efficiently Int nal
« Protect Water Quality
s Expand Environmental Stewardship

Investing in Innovation and Infrastructure




Ways to Access Water Plan Information

> Visit the Water Plan Web Portal
Www.waterplan.water.ca.goy

BT | OLIME T ORI S | VLAV 3 | VILUME 4 | OE §

Release and Contact Information
= waw

Thin meekly sleciramic suwndeties it desigesd tn hnep you carrvnt va Califue
W welooms (smmanty. sugpeisom and say s Sigs that may be of (sterent 1o

> Subscribe to Water Plan eNews
a Weekly electronic newsletter,
Www.waterplan.water.ca.0oV/Enews
\\_;i// 38



http://www.waterplan.water.ca.gov/�
http://www.waterplan.water.ca.gov/enews�

Questions &
Comments

_
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Kamyar Guivetchi, Pe
Statewide Integrated Water Mgmt
CA Department Water Resources

(916) 653-3937

kapayarg@water.ca.gov
o — 39
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