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Temperature
Precipitation
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Sacramento and San Joaqu'in' Runoff

Annual Flood Peak Statistics

Sea Level Change




20t Century California Climate

California Statewide
Maximum Temperature Departure Oct-Sep
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20t Century California Climate

California Statewide
Mean Temperature Departure Oct-Sep

III W | I*.' v l.I .l"'

! ! I I I ! I I ! ! !
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Black Line Danatas 11 -yaar Running kaan Westarn Reglonal
Degartures from 1948-2005 Base Period YEAR Climate Center

Source: California Climate Tracker, Western Region Climate Center




20t Century California Climate

California Statewide
Miniumum Temperature Departure Oct-Sep
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20t Century California Climate

California Statewide
Precipitation Oct-Sep
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Average April 1 Water Content at 223 California
Snow Courses
with 60 years of record between 1930 and 2001

Elevations Ranging from 4850 to 11350 feet
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Chart from Jim Goodridge




Annual Runoff Volume —
Sacramento River

Water Year Runoff

40,000

32,000 A

24,000 ~ AA

16,000 - Jv

8,000 -

o
&S
b
S
=
O
>
=
o
c
S
@

O I I I I I I I I I I
1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001

Water Year (October 1 - September 30)




Annual Runoff Volume —
San Joaquin River

Water Year
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20t Century California Climate

Sacramento River
Monthly Mean Runoff

3500000

3000000 -

2500000 -

2000000

discahrge (acre-ft)

1000000 -

500000 -

0

[0 1906-1955
B 1956-present

1500000 -

]ﬂuﬂ

May Jun Jul Aug Sep

1l

Feb Mar




20t Century California Climate

San Joaquin River
Monthly Mean Runoff
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Observed Changes In
Peak Runoff Statistics

Pre/Post
1955

Mean 42/52 12/17 03/123

Feather Tuolumne Eel

Standard
Deviation

Range 145/232 52/91 165/489

33/50 11/19 48/84

Values in 1000 cfs for annual peaks of 3-day average flows
1904-2004 data used for analysis
Range is maximum-minimum values for time period




20th Century Annual Peak 3-Day Flows
without the Influence of Reservoirs
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La Jolla Gage (Feet MSL)

Sea Level Change — La Jolla
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Increase ~0.07 in/yr

Total Increase from 1930 — 2000 = 4.8 inches *
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Sea Level Change — Crescent City
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7o _Decrease ~ 0.04 in/yr

Total Decrease from 1940 — 2000 = 1.7 inches
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Sea Level Change —

Golden Gate
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Increase ~0.08 in/yr
Total increase from 1900-2003 =8.15in
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Putting Science In Action

IPCC Fourth Assessment
California Climate Action Team
CEC PIER Program

California Applications Program

California Climate Change Center

BCSD and CA Downscaling Data

Rahmstbrf Sea Level Rise Projection




Climate Change —
What's Expected

Climate Change Effects on Water Resources

Total precipitation may increase or decrease

A\
air temperature %_/\_/ -
Less snowpack // /

a More precipitation as rain than snow
/ __ due to higher temperatures

Ecosystem Changes

Changes in water resource
system operations




Global
Modeling

Analysis Process

Regional
Downscaling

)

SWP & CVP
Operations

CALSIM

Delta Flow &
Water Quality

-

Hydrologic
Assessments




Looking to the Future

PROJECTED CHANGES IN ANNUAL TEMPERATURE, NORTHERN CALIFORNIA
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Graphs from
Mike Dettinger, 2005
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Future joint P-T distribution
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Image from Mike
Dettinger, 2005

Temnerature changes. °C




Range of Snowpack Reductions
Projected by 2050




historically:
“Cool” storms
contribute
immediate runoft
from smaller areas
of the miver basin

(the rest goes mnto

snowpack for later)

In a warmer climaie:
Warm storms
contribute
immediate runofi
irom larger areas
oi the mver basin




Image by Jane
Schafer-Kramer
DWR-Bay Delta Office

Riverbasin Area
Covered by Show

Riverbasin Area

Not Covered by Snhow/

Average Show
Coverage
of Selected
River Basins
on April 1

Present Climate
Conditions




Average Snow
Coverage
of Selected
River Basins
on April 1

1°C
Global
Temperature

Riverbasin Area
Covered by Snow
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Average Snow
Coverage
of Selected
River Basins
on April 1

2°C
Global
Temperature

Riverbasin Area
Covered by Snow
Image by Jane _ _
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Average Snhow
Coverage
of Selected
River Basins
on April 1

3°C
Global
Temperature

Riverbasin Area
Covered by Snow
Image by Jane
Schafer-Kramer
DWR-Bay Delta Office
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Average Snow
Coverage
of Selected
River Basins
on April 1

4° C
Global
Temperature

Riverbasin Area
Covered by Snow
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Average Snhow
Coverage
of Selected
River Basins
on April 1

5°C
Global
Temperature

Riverbasin Area
Covered by Snow
Image by Jane
Schafer-Kramer
DWR-Bay Delta Office

Riverbasin Area
Not Covered by Show/




. Reeults;lmportant' to flood mana

ecosystem management andﬁ |




Feather River Runoff Assessment

- Base Case -1 degree increase

3 degree increase 5 degree increase
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No Change in Rainfall Pattern or Amount
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«“Will spowpack reductions change regional
5.ref'@'hé1rge patterns?
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Sea Level Change Assessment—
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Antioch Stage Frequency Chart

WITH OCEAN LEVELS 0.3 METER
(Existing Delta Configuration
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NOTE: Historical curve source; Corps of Engineers,
Sacramento District, 1982
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A one foot (.3m) rise in sea level causes a 1/100 year stage
to become a 1/10 year stage at Antioch




20th Century Tidal Elevations at Golden Gate

Sea Level Change

Results from 2 models
for each GHGE level

| Observed '
Adapted from Cayan, 2007
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Changes in 19-yr Trend

Pre-1950
Post-1950

Jamie Anderson
DWR- Bay Delta

Total Rise
1.9in
46in

Rate of Rise
0.060 in/yr
0.095 in/yr

Historic and Projected Global Sea Level Rise

Higher
GHGE (A2)
Moderate
GHGE (B1)

1900 1950 2000 2050 2100

Zero line is 2000 global average sea level

More recent projections target 55 inches by 2100




Extreme Precipitation/Flooding

Snowpack Reduction

==,

Sea Level,Change

"« Water/Enérgy Nexus™ = =~
System Re-Operation

IRWM Strategies







