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What might happen?
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What might happen?

How likely Is it to happen?
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Potential Impacts of Climate Change

PreC|p|tat|on form,
timing and quantity

Runoff tlmmg and;qu}anﬂty




Potential Water Resources Impacts

Water Supplies
Water Demands
Water Quality
Ecosystems
System Operations
Flood Management




Overview of California’s
\Water Resources




California’s Water Resources

Precipitation (blue contours) Total Annual
vs Population (yellow icons) Runoff = 70.8 MAF
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Sacramento-
San Joaquin
Delta

State Water Project

21 Reservoirs

17 Pumping Plants

3 Pumping-generating plants
5 Hydro-electric power plants
660 miles of canals, siphons, & tunnels
5.8 MAF total storage capacity

Francisco S

California’s
Water Projects

Federal Central Valley Project
20 Reservoirs
& 11 Hydro-electric power plants
dSu:mmenh‘ . . .
' @ % » 500 miles of canals, siphons, & tunnels
oore 11MAF total storage capacity

1 Major Rivers
I State Projects
[] Federal Projects
[ Local Projects .



What risks does climate

change pose for the
| Mmaln agement of

_California’s
- water

resources?
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Climate modelers forecast
possible future climate

conditions

Our climate change team

assesses potential impacts and
likelihoods of those climate
change scenarios related to
California’s water resources




Climate Change Predictions for Northern California Differ

100 e g A g 0 g e g g g 1 g 4 4 I 4 4 o 1 4 4 4 1 4 4 5 | 5 4 2 | 100
Precipitation
Divergence in trend and magnitude 4
A
0
1900 1920 1940 1960 1080 2000 2020 2040 2060 2080 2100
5 |.-|I|.|I||.I.|.I.||I|.|I|.|I||.I.|.I 5
Alr Temperature z
“I Models agree that air temperature e | SESHpimg i C s
. . US NCAR PCM
3 Increases, but vary in the ) - 3 UK HADGHS
°c | magnitude and rate of increase =% e DKRZ EGHAM4/OPY C3
Yl CSIRO-Mk2
o e Canada CGCHA (3)
Japan NIES
04 0 UK HADCM2 (4)

Year

1900 {1020 1040 1960 1980 2000 2020 2040 2060 2080 2100

(Source: D. Cayan,
April 2003,1ISAO Workshop)



GOALS

Provide qualitative and quantitative estimates
of impacts and likelihoods of climate change
on California’s water resources

Provide information that i1s relevant to water
resources decision makers




Probabilistic

Risk Assessment

Climate Change Work Team Goals



Building Coalitions
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Support Mandates

 California Executive Order S-3-05
— Set greenhouse gas emissions targets
— Requires biennial reports of climate change impacts

 California Water Plan Updates

e 1990 Global Change Research Act

— Requires federal agencies to periodically assess
potential impacts




Progress on Incorporating
Climate Change into Management
of California’s Water Resources

Technical Memorandum Report
California Department of Water Resources

CH1 Introduction

CH2 Background

CH3 DWR Studies

CH4 SWP-CVP Impacts
CH5 Delta Impacts

CHG6 Flood Management
CHY Evapotranspiration
CHS8 Future Directions

Peer reviewed chapters




Preliminary Impacts Assessment

 |n response to Executive Order S-3-05
2 GHG emissions scenarios X 2 GCM models

Scenario/
Model

GFDL

PCM




Analysis Process

Global Regional SWP & CVP | Delta Flow &
Modeling Downscaling | Operations | Water Quality

o -

GFDL or PCM VIC CALSIM DSM2

Air Temperature| Streamflow |Reservoir Ops Flow
Precipitation Snowpack Deliveries Salinity
Humidity Snow melt Storage
Radiation Soil Moisture | Delta Outflow

Conducted by work team




Preliminary Operations Impacts
2050 Runoff Projections, No Sea Level Rise

e Upstream reservoir shortages during droughts

e Deliveries
— Decreased for the dry scenarios
— Increased slightly for wet scenario

e Carryover storage
— Reduced for drier scenarios
— Increased in dry years for wet scenario

* Power generation was negatively impacted for
drier scenarios

« Stream temperature changes were examined



Preliminary Delta Impacts

e 2050 runoff projections, no sea level rise

— System flexibility maintained compliance levels
with Delta water quality standards

e 2050 runoff projections with 1ft sea level rise
with no changes in system operations

— Changes to operations would be required to
maintain standard compliance

— Increased potential to overtop Delta levees



Probabilistic

Risk Assessment

Climate Change Work Team Goals



Risk Assessment Project

. . == 4
» Assess climate change risks to
SWP/CVP operations P,
. _ SONE
e Reclamation funding
— Research Office, FY2006 funding for project #X6253
— Mid-Pacific Region Division of Planning
e Collaborators

— CA DWR (Climate Change Work Team)
— Ed Maurer (Santa Clara University)
— Mike Dettinger (USGS/SCRIPPS)




SWP/CVP Risk Assessment Project

e 2-year project

Develop and demonstrate a risk assessment
methodology

Examine 20-30 climate change scenarios

Determine impacts for each scenario
Assess relative likelihoods of scenarios
Evaluate risk mitigation options

Share results




Future Directions

Likelithoods associated with
climate change scenarios

Sea level rise affects on
system operations

Regular updates

Evolve to meet needs of
water resources managers
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