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Climate Change Projections: Source

Today:

» Some “sneak peaks” of
the latest climate-change
projections for the next IPCC
Climate-Change Assessment
Report (AR5)

* Some somewhat older
projections of likely water-
resource impacts

* Special attention to Delta
and Colorado River supplies
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Climate Change Projections: Forcin_

Global Atmospheric CO2 Concentration (ppmv)
and Carbon Emissions (GtC)

RCP8.5

IPCC Fifth Assessment

(still underway, but climate
projections becoming available)

Representative Concentration
Pathways (RCPs) of greenhouse-
gas emissions and
concentrations

2000 yr 2050

RCP 8.5
RCP 4.5

RCP 2.6
— — = SRES A2 @®2011 (392ppmv; 2011 Mauna Loa)

SRES B1 # pre-industrial (280ppmv)
historical
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Projected Temperature Chang_

Warming over California
is moderated
(somewhat) by its
position in midlatitudes
& on the coast.

{

/A

Range of
projections:
1 2 " a +2.5 to 6C

Median Temperature tr

Median temperature trends from 14
GCMs under two emissions scenarios

Courtesy of Suraj Polade, SIO D ?"}fj‘&é‘gvﬁ ‘Y%\jljhix')\'v‘ -l‘“
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Projected Precipitation Changes _

Among 36 projections with RCP2.6-8.8 emissions, how many
models yield increasing (decreasing) precipitation?

Number positive - Number negative precipitation trends

Courtesy of Suraj Polade, SIO Sc RI PPS "@ ’0 » *ji’? m

' .
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Projected Precipitation Changes

Among 12 projections with RCP8.5 emissions,
Change in annual precip (%) (average; 12 models)
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Projected Snowfall Changes _

FRACTION OF ANNUAL PRECIPITATION FALLING
IN THE DAILY TEMPERATURE RANGE: -3C < Tavg <0C
[from 1950-1999 VIC 1/8-degree INPUT DATA]

What fraction
of precipitation
historically fell
on days with
average
temperatures
just below
freezing?

0.00 . 2 0.35
Less change FRACTION More change

“‘Rain vs Snow ”

Dettinger & Culbertson, SFEWS, 2008 SC RI PPS (l)“(.E'A'Ii ab % m
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Projected Show-Season Changes: _

Projected Changes in Snow Season
Northern Sierra Nevada, California

(9 CMIP5 RCP4.5 GCMs BCCA downscaled, VIC snow simulated)

End snow season

Length of snow

season declines

from ~6 months
to ~3 months

A W"‘ W\/\

U' 1; “I b\/¢

Start snow season

1960 1980 2000 2020 2040 2060 2080 2100
Year

Courtesy of David Pierce, SIO SC RI PPS ( "('E'A'ﬁa’b
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Projected Drought Changes: Southwe

AR4-era A2 hydrologic simulations over Southwestern US

Precip and Soil Moisture Anomalies during Drought

CNRM GFDL CNRM GFDL CNRM GFDL
Obs Historical 2000-2049 2050-2099

By end of

century, same

drought precip
/results in much

Standard Deviations

Iess soil

moisture/runoff

PreC|p

SO|I
2.5

Droughts = lowest decile of historical precipitation

SCRIPPS oiEkNGGRApAY
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Cayan et al., PNAS, 2010



Projected Supply Changes: Californi

San Joaquin and Sacramento Valleys
Wet and Critical Dry Years

Percent of wet/critical dry water years within time period

= | imate 2012
' | | ing Climna®
1951-2000 2001-2050 2051-2099 h - b Ch\a:? Adap;a::n
o is! )
Vutot at:‘ as::eg'\n Californid
from Clim
Critical Dry l
- |‘§\f'-( 9
Y 4 TW
; - k | ;
Weow
d Assessment
O i 2\::\:; C‘_‘hange Center

1951-2000 2001-2050 2051-2099

m SanJoaquin Valley

M Sacramento Valley

Cayan et al., Our Changing Climate, 2012
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Projected Supply Changes: Californie

Changes in Exports to Southern California
(2041-70 versus 1950-99)

Even under . ® e
. . 25| ‘ . +20%
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Brekke et al., WRR, 2009



Projections of Extreme Precipitatio

WOODFORDS, CA, DAILY PRECIPITATION:
Observations and Parallel-Climate-Model Projections

14 T T T T — T
| - PFZCIQI'EEI‘[IOFI Cfl?.lrlg":.’s dL The exXtremes
[ ]
Results 12 O 1960-72 Observations

e 1960-72 PCM

from the US \
- Oe e 2048-99 PCM

Parallel-
Climate Model,
which yields
small change
in AVERAGE
precipitation

o O

SQRT(millimeters)
&)

0.1 1 10 50 90
Exceedence Probability

Dettinger et al., Clim Chg, 2004 SCRI PPS b"('EKﬁ('i'G'If Iﬁ
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Projected 50-yr Flood Conditions: C

Northern Sierra Nevada

Median of A2 emissions
Median of B1 emissions

B

S

___.//ﬁ
e 5 Y4ile

Center of sliding 50-yr window

From recent extensions (in review) to the analyses in:
Das, T. et al.., 2011, Potential increase in floods in INsTITUTTON
California’s Sierra Nevada under future climate projections: Sc RI PPS O0CEANO GR m

Climatic Change, 24 p. California-Nevada Applications Program




Conclusions

* Southern California & m
Colorado basin are focus:
predominantly decli
projections; Norther
uncertain.

moderated somewhat by .céstal &
midlatitude |0C8tl0l1& -
* Precipitation extre

increase; flood risks
drought risks WILL i

_RIPPS ot N oGRARKHY
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