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You may be asking yourself:

- |s climate change “real?”

- Can academic-style research benefit real-
world water managers? (Or Is it too
idealized?)

» Are uncertainties too great to allow for
action?



California Is
experiencing climate
change



Much of California has warmed

. Warming

. Cooling

Source: Celine Bonfils, UC Merced A



There Is less snow In most of the west
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River flows are coming earlier in the year
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Late-season runoff is decreasing, due to warming

Sacramento river system
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lt’s going to get worse...
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River flows will happen earlier in the
year
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E. Maurer and P. Duffy, Uncertainty in Projections ofi\Hydrologic Impacts of Climate Change in California,
Geophys. Res. Lett., 2005
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American R at Folsom Dam

Lengths of bars indicate
year-to-year variability
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Sea level rise will accelerate
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“DRMS” project wil
assess risks, and
strategies for mitigation

Threats:

Earthquake, river flood,
sea level rise,
subsidence, “normal
fallures.”



Problem

summanry:

Warming Is shifting seasonal timing of river
flows, and threatens the water supply.

Increased year-to-year variability would
complicate planning.

Flood risk seems i
Sea level will rise,

Kely to Increase.

nerhaps substantialy.

Levees are vulnerable to a range of

threats.

\Water guality: may. be affected.



Today’'s science can
usefully address these
problems



Climate models have improved

Annual Mean Precipitation
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In case you are not Impressed...
Model 1 Model 2 Model 3 Model 4
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We use a linked sequence of models...

Glopal Clirnaie R vl M 75 m
Models . W VAT E%  grid size

Predict climate, including
precipitation, boundary

conditions for downscaling '_’QU]OHFIJ ~10 km
Clirnzaiie Vodels glilcisize
~5 km

Predicts runoff, grid size
given :

precipitation, etc.

from climate model R

Water Infrastructure

Models (CALSIM)

High resolution climate simulations use 200x more _
computer time than coarse-resolution simulations (Water agencies)

(which are already very demanding)




Stream gauge locations

,__IFii'-urer at Shasta Dam

ther River at Oroville

can R at Folsom Dam

‘ Stamslaus R .at New Melones Dam

olumne at New Don Pedro Res.
erced H -at Lake McClure

# Kings R. at Pine Flat D

Water supply feeds agriculture in
Central Valley, and major urban
areas.

Gauges are at the inflows to 7
major reservoirs, accounting for
most of the inflow from the Sierra
Nevada.

3 North gauges represent the total
discharge from the Northern part

4 South gauges represent the total
discharge frem Seuthern; part



Despite uncertainties, some
conclusions are robust
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It IS Important to quantify uncertainties!

Tl]g Wizard of Id By Brant Parker & uhnn' Hart
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Our projections account for
uncertainties

Projected changes in annual temperature in CA

These results express
uncertainties in
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Great Plains droughts are predictable, in principle

Spatially Averaged Low Frequency Precipitation Over the Great Plains: 1902-2003
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We want to work with
decision-makers

“I'm from the gevernment and I'm here te help.”
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E ihe Ins'rl'ru're for R§Sear'ch
on Climate Change dnd| its

Societal Impacts (IRCCST)

A University of California
Lntiercampus Research Program

http://irccsi.linl.go
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Center for Water Supply g

“Brldge the gap” between researchers and
water managers;

. Apply cutting-edge science to real-world
problems.

- Questions:
- Is new Infrastructure needed?
- Should infrastructure be operated differently? =




ElR2INiTeuehis

- Climate change will affect water supply, flood risk,
and probably water quality in California.

- Today’s science can help decision makers, and Is

rapidly im
« \\/e neec

proving.
to guantify uncertainties better; this

requires c

OSer coordination amoeng research

Institutions.

- \WWe need to develop policies that make sense
despite uncertainties;

- This reguires closer ties to decision-makers and a
willingness to de “real-world science™.
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