California IEPR Workshop Apr 30, 2012 Sacramento

California climate change,
on top of already high climate variability
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Global Atmospheric CO2 Concentration (ppmv)
and Carbon Emissions (GtC)

- IPCC 4th and 5th Assessment Scgnarios

different greenhouse gas
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ol would have enormous impacts
on climate in future decades
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CMIP3 simulations, Jul tempDM (deg K), Sacramento, CA
(1961-1990 Historical Mean Removed)
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(solid line = 11-yr smoothed median of simulation)




CMIP5 simulations, Jul tempDM (deg K), Sacramento, CA
(1961-1990 Historical Mean Removed)
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Daytime Heat Wave Indicator
Northern Forasts

Mojave

Y Do
o N

1Coastal South

—_
an

1Coastal North

—_
-

Southern Deserts

1950 1960 1970 1980 1990 2000 2010 D Central Valley

Degree Days (°C)

California Heat Waves

with extreme night-time

temps observed to have
increased over last 2 decades
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A. Gershunov and K. Guirguis, GRL in review
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Number of Extreme Heat Days by Year = OPTIONS -
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Annual timestep from 1950 to 2099

Historical average: 4 days f Extreme Heat Day Threshold: 97°F @ All values based on modeled data @
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Climate models project
ocean warming by end of
century of 1.5-2.C

greater warming on land
than oceans would amplify
thermal gradient across
California coast-interior

Summer land warming
IS accentuated

sfc air temp difference
(2070-2099 minus 1961-1990)
sresa2 gfdl cm2.1
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hot days
Northeast San Francisco Bay

four global climate models
B1 (brown) and A2 (red) emissions




CMIP3 (14 models), simulation medians, Sacramento, CA
(1961-1990 Historical Mean Removed)
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median precip percent of historical (water yr precip) 1961-1990
BCSD 16 SRESA2 + 16 SRESB1 + 16 SRESA1B
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Trends

April 1 Snow Water Equivalent
1950-1997

Spring Snowpack
has declined
since 1950,

mostly because of
warmer winters
and springs

a. Obssrvations

Source:

Phil Mote et al. (2004) (university of Washington




historically:

“(C0o0]™ storms contrbute
Immediate runoffifrom
smaller areas of:the river.
basin (the rest goes Into
SNOWpPACK IO Iater)
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but change in snow water projected
for Sierra Nevada+ is substantial

16 GCMs, A2 and B1 emissions scenarios

California April 1 SWE from climate simulations
32 BCSD (16 SRESA2 and 16 SRESB1)
7-year smoothed median: heavy black line

90th and 10th percentiles: light black lines
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Declining odds of median or higher snowpack

California April 1 SWE from climate simulations
Odds a year is above the average historical median (11.86cm; 1961-1990)

32 BCSD (16 SRESA2 and 16 SRESB1)
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San Francisco sea level and global estimated sea level rise

\/g,ljf?
Mrancisco

global: 1871-2002 from Church and White (2006); 2003-2009 3.4mm/yr (WMO, 2009)
San Francisco: NOAA tides MSL datum 1983-2001 2.773m
MSL datum 1960-1978 2.713m




Projected envelope of Projections
global SLR (2009)

San Francisco
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Trend: 19.3 cm / century
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San Francisco near Golden Gate
NOAA observations and
NCAR PCM1 SRES B1 using Vermeer and Rahmstorf global SLR scheme (2009)

total time of exceedance

nnual level
AR et o hrs above historical 99.99th percentile

extreme
hourly s. I.

1960 1980 2000 2020 2040 2060 2080 2100
year

historical 1970-2000 avg annual sea level (cm): -0.54
historical 1970-2000 avg hrs above 99.99th percentile: 0.71

historical 1961-1990 99.99th percentile: 1.394m
NCAR PCM1 1961-1990 99.99th percentile: 1.413m




“Summary.

WarnninEMsElIEaty underway and considerably more is projected.
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RECENTI RCCAMOUEIITBIELMBNE for: Californialprecipitation are scattered,
putiseveralsimulationsenowanbderate drying in Southern Callfornla as tends to be
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