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Projected Climate Changes relating to Wildfire, Southwest U.S.

Dan Cayan
Scripps Institurion of Oceanography, UC San Diego
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since 1985 the number of large wildfires in western U.S.
increased four-fold relative to previous 15 years, mostly
forest fires, not shrubland fires

Anthony Westerling et al. Science August 2006




South Coast Region
Precipitation Jul-Jun
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Linear Trend 1895-present + 218+ 3.63in. (+ 12= 20%) per 100 yr
Linear Trend 1949-present - 0.98 +10.48in. (- 5= 60%)per100yr
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Very High Variability of
annual precipitation in the
Southwest results in very dry
years and dry decades

Southern California has highest variability in
the U.S. (compared to its annual average)

during 2007-2016--- only three wet years




T anomaly (degrees C)

Livneh H unusual warmth of recent dry years
has produced inordinately low snowpack

mountainous region of California
I plot shows seasonal mean T, P and SWE 1915-2015

SWE from VIC model driven by Livheh observed T and P
2012-2015
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Southwest U.S. is facing a substantially warmer climate in coming decades
projected California annual temperature from 10 CMIP5 GCMs under RCP 4.5 and RCP 8.5

- a) Annual time series % b} Time period summaries
B - Historical (observed) _ = Historical (observed) AVG/MIN/MAX
= 8 1 — RCP4.5 average ; B4 1 —— RCP4.5 AVG/MIN/MAX
£ g | — RCPB.5 average 5 g | — RCPB.5 AVG/MIN/MAX
™ RCP4.5 range ;
“é 80 RCP8.5 range E 80 - s
¥ 78 - B 7.
. -
E 76 E 76 ®
4 g
74 - = 74
. -
g 72 - 4 -7
3 [ . -
= | 'hj / E 9p.-
g™ ! g 0 9
63 5]

1950 1980 2000 2020 2040 2060 2080 2100 19502005 2006-2039 2040-2069 2070-2100




Frequency of Dry Years, California

rcp85 mean in sliding windows

251
With climate change, models indicate oot
increasing occurrence of dry years
20
32 RCP 8.5 GCM s statewide avg precipitation
increased dry years is offset by occasional very wet years
from Fourth California Climate Change Assessment .
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Lower CO basin

Projected Earlier Spring Drying in the Southwest

monthly changes Lower Colorado Basin
Temperature and Precipitation 2070-2100 32 RCP 8.5 GCMs
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rcp85 pr change, 2070-2100 w.r.t. 1950-2005 [%)]
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tendency toward drier springs
in Southwest over 215t Century

aggregate of 32 Global Climate Models RCP8.5
monthly precipitation difference
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Relative humidity min (day) change by 2070-2100 w.r.t. 1950-2005, RCP 8.5
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