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Talk Overview

« Background
* Intel for Water Management in a Changing Climate

 FIRO as an Adaptive Strategy



Key Phenomena Affecting California
Water Supply/Flooding:

Polar Processes

e

The size, number, and strength of atmospheric river
events (ARs) result from the alignment of key
physical processes operating on different space and
time scales that will change with climate change




CALIFORNIA'S FOURTH
CLIMATE CHANGE
ASSESSMENT

+ Statewide Impacts

M) BY 2100
AVERAGE ANNUAL MAXIMUM

DAILY TEMPERATURE

ISPROJECTED TO

INCREASE BY

5.6°-8.8°

Depending on greenhouse gas emissions
U reductions. The greatest increase is seen

with business-as-usual emissions levels.

AVERAGE AREA BURNED

INCREASE BY 2100
IF EMISSIONS CONTINUE TO RISE

BY 2050
BY 2100
HEAT WAVES IN CITIES WATER SUPPLY FROM SNOWPACK
COULD CAUSE IS PROJECTED TO

2-3 TIMES MORE DECLINE BY

HEAT-RELATED DEATHS

Vulnerable populations will experience TWO -TH I R DS

the worst of these effects.
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Cascading Time Scales and Variability

e Single Event — Hours to Days

* Timing of Events and Inter-Event Times

e Seasonal Accumulation and Variability

 Annual Accumulation and Interannual Variability
 Decadal Scale Variability

* Climate Change over a Century
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Sacramento River

How much can
be managed?
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Northern Sierra Precipitation: 8-Station Index, September 04, 2015

___———-MSC - Mount Shasta Clty Percent of Average for this Date: 75%
~__.-~SHA - Shasta Dam | |

MNR - Mineral
QRD - Quincy
BCM - Brush Creck

- SRR - Slerraville RS
BYM - Blue Canyon

4 PCF - Pacilic House 2005-2006 Daily Precip.

1982-1983 (wettest 88.5

6.84” in 5 days
18% of WY total Average (1922-1998)

2012-2013 Daily Precip.

urrent Daily Precip:36.8
~u

Total Water Year Precipitation

1” in 45 days . 2013-2014 Daily Precip.
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J 7 = 1976-1977 (2nd driest & driest thru Aug)
i

’ 8.4” in 14 days

e _,.4,7,—"_.!'-_
Oct1  Nov1l Dec1 Jan1 Feb1 Mar1 Apr1i May1 Jun1 Jult Aug1l Sep1 Octt
Water Year (October 1 - September 30)



http://cdec.water.ca.gov/cgi-progs/products/PLOT_ESI.pdf

Runoff Volume?
Freezing Elevation?

Rain/Snow Distribution?
Number of Events/Timing?

Blocking Ridges?

How do observations

and forecasts
Inform decisions?

How and when should changed

hydrology be reflected

In regulatory frameworks?

What do |
know here?

AR 17007 113 118 11028 1201 1207 12170 1218 &2 S0 M0E iz Aa DES 0100 D2N0S @M 02T 020ES QAN JaA07F GO 5 CaAR G325 0301 04906 04412

G

o
=

=
=

Horihern CA Coasl
)
=

Praci pitaile Waker (mm)
(]
=

g

i g

g

Fealher River al Merrimac Flow (cis)
& &
S =1
L= L=1

Chico Snow Level (Tt)
wow o ;

. =] =]
@n -1

=
ia A
L

Bucks Lake Howrly Precipitation {in)
s o= oA

-
=
1

=
L

o
1 1

= . [
L

Duration

Dy Spedl #1

Clustering Magnitude

m
=
4 ¢m Eagle Lake

SCAN Soll Molsture (22

. Poaslbly
12137 Highest

] Ok 1k rf* gﬁﬁﬁ;u;_

chf kb Freezing| .« . 9k£ S 20027
L S . NGl RS

“». Elevation = =1 &

ro ¥ ':-:J::%-C'L Qx ]

v -
2 _ £

Winter came in March

(%]
=1

Dry Spell 42

Bucks Lake SWE (in.]
Accumulaled PPT (ins2)

Y |

Tl TTTT Il ITri IIII|

TEEETON T O LUE O 112 0118 UL 0180 005 02017 R RS 0501 050y U503 U513 USEs D551 0108 D102

e

AL T TR T LSS L kel

Data (MWDD) Benjamin Hatchett
during Water Year 2018 Degert Regearch Ingtitute
Wesgtern Regional Climate Centar



[0 All Cool Season Hours
(Oct 2002 - Apr 2018, n = 5009 hours)

I 5 Typhoon PPT Events (n = 73 hours)
Il 5-7 April 2018 (n = 31 hours)
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ARStrength |  ARCount O N B it N
and Water Extremes Now 2
|

March 1

Dec. 10

Location of landfall represents
position where AR was strongest
at landfall . Many ARs move
down the coast over time. This
map does not show these areas.
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Location of landfall represents
position where AR was strongest
at landfall . Many ARs move
down the coast over time. This
map does not show these areas.
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Summary Thoughts

« West Coast precipitation extremes have their origin in winter-
time atmospheric rivers and spring/fall decaying tropical

systems. How will timing and magnitude c

* The Interaction of atmosphere and waters

nange in the future?

ned Is a key element

In how the precipitation extreme manifests itself as well as the

associated runoff.

* As the world continues to warm, the characteristics of

atmospheric rivers/extreme precipitation d

rivers will change

leading to potentially larger extremes or critical events in the

coming decades. More work Is needed to
those characteristics and important thresh
adaptive measures.

study the detalls of
olds motivating



Summary Thoughts

* Trends are not the only important element of a warming
world. Key thresholds for processes to happen or become
extreme may be crossed more frequently without an
identifiable trend. We need to ask the right questions.

« Water management can identify conditions that challenge
existing operational practices and evaluate adaptive strategies
should those conditions become more commonplace.
ldentifying triggers to employ those adaptive measures is

Important. Understanding resilience of adaptive strategies is
also important.

« Continued collaboration with science community can provide
key intel to facilitate improved water management in a warming
world.



Questions?

Michael.L.Anderson@water.ca.gov




