Water Year 2019 — Wet or Dry??

Improving Sub-seasonal to Seasonal Precipitation Forecasting
Jeanine Jones, Department of Water Resources



Sub-Seasonal to Seasonal (S2S)
Precipitation Forecasting

 Operational weather models — typically 2
weeks out (higher skill in first week)

e Sub-seasonal — 2 weeks to about 60 days

e Seasonal —up to 12 months




NOAA NWS Climate Prediction Center Skill Scores

Seasanal {Lead 0.5 Months) Precipitation Heidke Skill Scare
DJF Manual Forecasts From 1995 to 2018

== :
49N I | . 8

- < LIH}( } { o SN

| = 17
o | ";"
CEI}\I

) TAKD
< u“

41N 1

349N 1

37N

3
\
[\

JaM ;

33N 1

21N 1

Z3N 1

TN 1

Average= 7.9

25” T T T T T T T T T T k T T T
125w 121 1 113 108W 109 107 B 33N B9 BSW Bl TN 73 B

=20 I I | I I | R g gters-

—&0 =24 =10 14 0 0 44 20 70 100




Water Managers Have Wanted Better

S2S Forecasts for a Long Time!

Although it would be desirable to develop additional skill in
forecasting the weather a month hence, what is needed for
operation & management of a complex water supply project is a
long-term projection, at least a year in advance, with a high degree
of reliability. (CDWR, 1978, review of 1976-77 Drought)

The Panel recommends that DWR identify & seek funding for
research in the areas of long-range weather forecasting...Improved
long-range weather forecasting would be invaluable in operating
federal, State, and local water projects...(Governor’s Advisory
Drought Planning Panel, 2000)

Top findings include: Improve seasonal prediction. Numerous
stakeholders commented on the need for a seasonal prediction
capability focused on cool season mountain precipitation, both in
California and in the Colorado River Basin. (NOAA, California
Drought 2014 Service Assessment)



Variability of Western Precipitation

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

Std Dev of Annual Precipitation

Mean Annual Precipitation
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Slide courtesy of Mike
Dettinger, USGS




Can S2S Precipitation Forecasting be
Improved?

e 2018 marks 10t anniversary of DWR Winter
Outlook Workshops with research community
— originally begun due to 2007-09 drought

e Two recent National Academies of Science
reports

 Weather Research & Forecasting Innovation
Act of 2017



NOAA NWS Operational
Products
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Sources of National Weather Service
Seasonal Forecast Skill

1. El Nino-Southern Oscillation
2. Trends (difference between

10yr temp mean or 15yr
precip mean & 30yr
climatology)

3.
4. North Atlantic Oscillation

5. Pacific Decadal Oscillation
6.
7
8
9

Madden-Julian Oscillation

Soil moisture/snow cover

. Statistical forecast tools
. Dynamical forecast models

Consolidation of trends &

forecasts

NWS CPC

Remember the Godzilla El Nino?



Present Forecasting Skill Not Usable for Water Management

Categorical Precipitation Official Forecast
Issued: Nov 2015 Valid: Dec—Jan—Feb 2015-16
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State of California Investments in Observing &
Understanding/Forecasting Precipitation

e NOAA Hydrometeorology Testbed (state share) --
S15M

 Advanced precipitation monitoring & forecasting
grant to Bay Area water agencies -- S19M

e Calwater | & Il field observing campaigns -- S5M

e Other research with NOAA & University of
California system -- S7+M




Initial Preliminary Experimental Research AR S2S Probability

AR Occurrence Climatology

« Chance of an AR occurring
sometime during a week-long
period in mid-January

« Climatology based on all week-3
ECMWF forecasts from 1996-
2015 for mid-January

AR Occurrence Forecast

Relative to Climatology

«  Week 3 ECMWF forecast valid
for Jan 16-22, 2018

» Values shown are forecast minus
climatology (top)

« ECMWF ensemble forecast
includes 51 members
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The Ridiculovsly Resilient Ridae has the
power to block storms over the Pacific. P, prusur

New experimental effort to
forecast ridging, CDOWR contract
with NASA JPL
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It stopped rain and snow frow getting to Galifomla

But then one day the Ridiculously Resilient Ridge
disappeared and storws started blowing through.

And 30 we meet again,

—

Could EL NINO be responsible?
Will that RIFICULOUS RIPGE stay away?
Will it rain too wweh in California?

by Lisa Gardiner at the WCAR Center for Sdence Education
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One Nundred Fifteenth Congress
of the
Nnited States of America

AT THE FIRST SESSION

sapport substantial
lf'l:"’ll.i.mg-i'—ﬂntnlnh,
hwmﬂwﬁ:ﬂ-ﬁrhmi'ﬂnh for

Be it enacted by the Senate and House of Represeniatives of
the United ! Congress

other purposes.

States of America in




NOAA Research Example — Seasonal Prediction of

Western Snowpack
Predicted March 2012-2015 snowpack Observed March snowpack, 2012-2015
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Can S2S Precipitation Forecasting Be
Improved?

Research NEXT GENERATION EARTH
_ . SYSTEM PREDICTION
Fu ndlng, increased STRATEGIES FOR SUBSEASONAL TO

- 5 SEASONAL FORECASTS
federal priority

Committee on Developing a U.S. Research Agenda to Advance Subseasonal to
Seasonal Forecasting

Board on Atmospheric Sciences and Climate

Reauthorize Weather
Research Act of 2017

This prepublication version of Next Generation Earth System Prediction: Strategies for

: : Subseasonal to Seasonal Forecasts has been provided to the public to facilitate timely access o
O C u S e I O ro e C S the veport. Although the substance of the report is final, editorial changes may be made
) throughout the text and citations will be checked prior to publication. The final report will be
available through the National Academies Press in spring 2016.
°
e L g ) W I n te r The National Academies of
SCIENCES « ENGINEERING - MEDICINE
L] L] L] L]
recipitation in Western o o s
Wasli e
U L} S ]

www.nap.edu

Comrinht @ Nafinnal Academu nf Seisnces Al richts recansad
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The Subseasonal-to-Seasonal (525) Precipitation Coealition is a broad-based,
multi-state coalition of entities committed to advancing federal support for
enhanced precipitation prediction in the Western United States.

After enduring several years of drought, Western states have experienced
historic precipitation in recent months, In both extremes, improved

forecasting will allow communities throughout the West to better prepare for lead times of two

wet and dry seasons alike. weeks to several
months for
Effective water management in the West is enhanced by sound, scientifically- precipitation

based decisions made weeks to months ahead of time. While some of these key forecasting.
casting.

decisions hinge on expectations or predictions of precipitation, snow pack and

general watershed conditions, precipitation forecasting beyond 5-7 days is
highly uncertain.

The science community has identified a strategy for pursuing improvements to national precipitation
torecasts from two weeks to several months in advance. The S25 Precipitation Coalition is informing
policymakers of the importance of these water decisions and the need for forecast research and related
science.

FOUNDING MEMBERS

Association of Metropolitan Water Agencies www.amwa.net

Association of California Water Agencies WWW.aCcWa.com

California Department of Water Resources http:/ /www.water.ca.gov
Colorado River District www.coloradoriverdistrict.org
Orange County Water District www.ocwd.com

Salt River Project www.srpnet.com

Sonoma County Water Agency WWW.SCWa.Ca.gov

Scripps Institution of Oceanography, UC San Diego cw3e-webucsdedu

Western States Water Council

For additional information, please contact Jordan Smith at 202-298-1914 or jas@vaficom.

September 2017




So What About WY 2019 -- Are We Back to
Extended Dry Conditions?

e 2007-09 drought e 2012-16 drought
e 2010 normal year e 2017 very wet
e 2011 wet year e 2018 dry




CA Division 6 October-March Precipitation

(versus Southern Osallatlon Index for prlor June November)
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What Can We Say About WY 2019?

e Historically, no guidance from ENSO

e If atmospheric ridging sets up, persistence
may offer short-term guidance

 Need to understand wet season climate
system regime shifts (transitions), potentially
predictive guidance there



DWR Strategy for Improving S2S
Prediction

Extend weather forecasts out (week 3-4
experimental forecasts of atmospheric river
storms)

Experimental forecasts of persistent ridging
(weeks to couple of months)

Explore ability to predict wet season regime
shifts

Encourage research on Western seasonal
snowpack prediction



Improving

Sub-Seasonal to Seasonal
Precipitation Forecasting for
Water Management

WESTERN
STATES
WATER

COUNCIL
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