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Greenhouse Gas Scenarios

CO2 emissions: actual vs. IPCC scenarios

Global CO2 emissions (PgC/yr)
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Temperatures are Projected to Rise
In proportion to accumulation of CO, and other Greenhouse gases
plots show California statewide temperature change
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Temperatures are Projected to Rise
In proportion to accumulation of CO, and other Greenhouse gases
plots show California statewide temperature change
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Precipitation Minimal Long-Term Trend

Changes in Seasonality: wetter winter, drier shoulders

Changes in annual precip [%] 2070-2100 w.r.t. 1950-2005
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Precipitation Minimal Long-Term Trend

Changes in Seasonality: wetter winter, drier shoulders

Changes in annual precip [%] 2070-2100 w.r.t. 1950-2005
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Sea Level Rise

Lots of uncertainty end of century GHG emissions and Ice
Sheets (Antarctica)
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Sea Level Rise

Lots of uncertainty end of century GHG emissions and Ice
Sheets (Antarctica)

Sea Level at San Francisco (cm)
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Sea Level Rise

Lots of uncertainty end of century GHG emissions and Ice
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Sea Level Rise

Lots of uncertainty end of this century GHG emissions and
Ice Sheets (Antarctica)
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Heat Waves will Increase

Range of Number of Days/year >=threshold (deg F): RCP 8.5

(range encompasses 2/3rds of years)
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Heat Wave Intensity will Increase

Hottest day of the year historical vs. end of century (deg F)

Historical 1950-2005
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More Frequent and Intense Drought:

More dry years & temperature exacerbates droughts
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More Frequent and Intense Drought:

More dry years & temperature exacerbates droughts

Change in June-Sept
Soil Moisture
(w.r.t. 1961-199)
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Extreme Precipitation & Floods

High Emissions 2070-2100

Historical 1950-2005
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Extreme Precipitation & Floods

Historical 1950-2005

42

O AR

40
38
36

34

D. Pierce

32

Low Emissions 2070-2100

-124 —122 -120 -118

| | 1 || |

0O 05075 1 12515 2 25 3
inches

» The changes in the
most extreme
precipitation is due
to increase
atmospheric river
intensity.

-118

3.5

Precipitation frequency change (%)

-40 -20

20 40 60 80 100 120

o

42

40

38

36

34

¥

High Emissions 2070-2100

T
T N

b, o T |
-114 124 122 120 118 116 -114 124 122 120 -118  -116  -114
I — —
4 5 0 05075 1| 12515 2 25 3 35 4 & 0 05075 1 12515 2 25 3 35 4 &
% change % change
118%
o
|| ™ AR precipitation =
Non-AR precipitation . el B
|| ® Total precipitation % change in , _mg
precipitation "<t
1 ——frequency by intensity “ffl=i
BIg
32 : /
LB e
] o
2 -
150 145 140 135 130 125

Drydays <10% 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-99 >99%

Daily precipitation percentile (%)

Figure courtesy of A. Gershunov and T. Shulgina

e




Hourly Sea Level projected for La Jolla from single model:
High sea levels increase rapidly end of century
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Hourly Sea Level projected for La Jolla from 8 model:
High sea levels increase rapidly end of century

La Jolla
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Summary

« Long Term Trends
— Temperature will increase - Cumulative GHG important
— Precipitation wetter winter, drier springs/autumns
— Sea Level —rise rapidly and lost of uncertainty after 2060

e EXtremes
— Heatwaves more frequent and intense
— More frequent and intense drought
— Large extreme precipitation (less snow) - more flooding

— Extreme sea level events increase rapidly in second half of
century

CNAP

California-Nevada Climate Applications Program



Back Up slides on Relative
Humidity, Solar Radiation and
Santa Ana Winds



Summer Change in Daily Minimum

Relative Humidity

(Humidity during the warmest part of the day)

Percent Change 2070-2100 w.r.t.1976-2005
JJA
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Solar Radiation

Small projected changes — natural variability
continues to dominate climate trend

Seasonal projected change in surface solar radiation [%]
by the end of the century (2070-2100) w.r.t. 1985-2005; RCP 4.5
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Santa Ana Winds
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Santa Ana Wind Criteria
Wind speeds >= 8 m/s
RH <= 20%




Santa Ana Winds

Ratio: Future % of days / Historical % of days
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