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Ingredients for a FIO0€

* CA flood regime relies on both atmosphere
and the interaction of the atmosphere with
the land surface and the state of the land
surface

+ Time of Year Matters®

e Location Matters — Know Your Watershed!




Northern Sierra 8 Station Index
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Annual Average: 50 inches
Maximum Year (1983): 88.5 inches
Minimum Year (1924): 17.1 inches
Period of Record 1921- Present
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San Joaquin 5-Station Index

San Joaquin 5 Station Index
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Oct Nov Dec Jan Feb Mar Apr May Jun

Annual Average: 40 inches
Maximum Year (1983) 77.4 inches

Minimum Year (1924) 14.8 inches
Period of Record 1949 - Present
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Monthly Average Runoff in San Joaquin River System
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Winter Floods

e October through March “wet season”

e Atmospheric River Events

e ENSO State Matters




Key Phenomena Affecting California
Water Supply/Flooding:

Flooding &
water supply

e most extreme storm woulc

result from a rare alighment of key

Processes




DBN

Atmospheric River on 16-Feb-2004:
| 10 inches of rain and severe flooding
in northern California
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The Storm of 4-5 Jan 2008
./G_ll e IME D J - W\ 1‘“ Note that major impacts were

focused >500 miles south of the
Low pressure center in this
storm.

This differs significantly from
hurricanes, but the impacts are
enormous and spread over a
large area

Many major impacts are
S e .. : associated with the landfall of
= - - 41'3; o . N . the “atmospheric river” element
a7 G-i11 e S 5 TAN D5005 DOSE00 D2677 13685 0400 of the storm, the prec,se
characteristics of which are not
operationally monitored

offshore or onshore.

GOES IR image of major West Coast storm
e Time =0030 UTC 5 January 2008
e Low pressure center is off WA coast
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Spring Floods

]

.,,..ﬁ : - ‘W-{; . &
e April through July “melt season
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Dec 1851

Jan 1862

1907

1909

Dec 1955

Flood Years of Note

Dec 1964

Jan 1969

Feb 1986

Jan 1997

Dec 2006




Bulletin 17B Considerations

Infrastructure design for floods relies on the methods for
estimating flood size found in the Bulletin 17B

Key assumptions in the Bulletin 17B are independence and
identically distributed needed to generate statistically
relevant sample size

Mean, Variance, and Skew are important characteristics of
probability distribution

Flood size estimates are based on historical observation —
as new, larger floods are observed flood estimate size
changes




20th Century Annual Peak 3-Day Flows
without the Influence of Reservoirs
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Year to Year Precipitation Variability

a) COEFFICENTS OF VARIATION OF
TOTAL PRECIPITATION, WY 1951-2008

{\ AGIOL | California precipitation
i -

Std De\; of Annual Precipitation- iS un |C| Uely Vd ria ble

Mean Annual Precipitation
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Dettinger et al, 2011




Key Phenomena Affecting California
Water Supply/Flooding:

Flooding &
water supply

e most extreme storm woulc

result from a rare alighment of key

Processes
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Slide from
Jamie Anderson
DWR- Bay Delta

2! ’/.—; Climate Change Effects on Water Resources
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Increased y\/
air temperature %ﬁ/
Less snowpack ///

/ | More precipitation as rain than snow

Total precipitation may increase or decrease

due to higher temperatures

Changes in water resource
system operations




Climate Change Considerations

How will temperature changes impact the land
surface/watershed condition?

How will atmospheric river characteristics change in a
warmer atmosphere?

How will ocean temperature and circulation patterns impact
storm track formation?

Will year to year variability increase?

Are we observing what we should for tracking climate
change?




1N
N
2

- 1“’\*? e T A

(“ HMT-Legacy Project is deploylng P

a 21st-century observing system '

) to bear on the State of CA's water |

. > | resource and flood protection issues [
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Take Home Points

Atmospheric Rivers are a 5
California winter floods —

Time and location are important

Climate signals important for inter-annual
variability — all years are not the same

Climate change has possible impacts to
magnitude, timing, and frequency of events
through changes to land, atmosphere, and ocean




Questions?




