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During the past 50 years, long-term winter-spring
warming trends have changed the West.
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By several
measures,
Western (and
Northeastern)
streamflows
have been also
been observed
to arrive earlier
In the year
during recent
decades.
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These recent western changes appear to be in
large part due to global warming trends from
_Increases In the global greenhouse effect.

~Chimate-model-stimutations-of
global-average temperature
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We don’t know how these forcings will evolve in the
future, other than to know that the greenhouse effect
will continue to increase In the foreseeable future.
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Radiative forcing ( watts / m**2)

In response, current climate models yield
consistent warming scenarios for California.

PROJECTED CHANGES IN ANNUAL TEMPERATURE, NORTHERN CALIFORNIA
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The same climate models provide
Nno such consensus re: future precipitation.
PROJECTED CHANGES IN ANNUAL PRECIPITATION, NORTHERN CALIFORNIA
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However, the variability of precipitation &
streamflow IS projected to increase.

WATER-YEAR MEAN STREAMFLOWS
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gt R e RESAMPLED PROBABILITY DISTRIBUTIONS

e | (from 6 GCMS, 3 SCENARIOS)
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By the middle of
the 21st Century,
even In the
coolest
scenarios, earlier
snowmelts &
major reductions
In snowpacks of
the Sierra
Nevada are
projected...

--> About 30% less April
snowpack overall
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Changes in Sierra Nevada Outflow, 2060 — 2000
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Drought & flood are two sides of

the same climate-change response (each year)
...which may put water management in a real bind!

The Reservoir Manager's Bind
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To put the projected streamflow-timing
changes into perspective...

In the Sierra Nevada:
e The average April 1 snowpack now contains
about 15 million acre-feet of water.

* The major foothill reservoirs
can hold a total of 21 million acre-feet.

* Reservoir storage set aside for flood control
reaches a total of about 5.2 million acre-feet
In an average year.

e Conservatively projected changes in spring snowpack
total about 5.4 million acre-feet by 2060.



Changes in Annual Temperatures, Northern California
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0 Ec‘(:hangnats in Annual Temperatures, Northern California
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Discharge, Merced River in Yosemite National Park, CA
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WHAT ARE CURRENT PROJECTIONS
TELLING US?

Northern California temperature projections are
broadly in consensus (+3 to +6 or more °C) -->
causing earlier flows, more floods & drier summers

Warming already underway and coming fast

Northern California precipitation projections are a bit more
scattered, with MOST showing small (drier?) changes but
with a couple of outliers much wetter

California water supplies/ecosystems are likely to
experience these changes earliest and and most intensely.
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California’s
Water Resources




PRECIPITATION AND
POPULATION

From DWR Bulletin 160
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Water Resources
Management Tools




reservoir operations, Delta exports,
carryover storage, etc

flow, water levels, salinity, etc

groundwater flow, surface water flow,
and surface-groundwater interaction
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Climate Change
Impacts on
Water Resources









Joint DWR-USBR
Climate Change Team



Climate modelers forecast
possible future climate
conditions
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Uncertainty

Given the variability and uncertainty In
climate projections over California,

how do we apply climate change impacts and
risk assessment to planning and management
of California’s water resources?



Risk Assessment
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Working towards “Risk”




Changes in Annual Temperatures, Northern California

0.20 g ,
I — 2001
— 2025
0.15 S !
L — 2075
— 2088
0.10 -
0.05 | .
0.00 —
-2 0 2 4 10

0.10

0.05

0.00

degrees C

Changes in Annual Precipitation, Northern California

— 2001
L —— 2025 ]
—— 2050
— 2075
~ —— 2088
=75 =50 =25 0 25 50 75 100

cmiyr




Contact Information



