Water Year 2018 — Wet or Dry??

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



Variability of Western Precipitation
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Statewide Average Temperature Ranks

January-December 2017
Period: 1895-2017
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Recently in California......

e 2007-09 drought e 2012-16 drought
e 2010 normal year e 2017 2"d wettest year
. 2011 wet year on record (but not 2"

snowiest!)




Driest 4 Consecutive Water Years
Based on Statewide Precipitation

Year 4-Year Total, inches
2012-2015 62.2
1917-1920 63.1
1923-1926 63.3
1928-1931 64.5
1931-1934 65.1
1921-1924 65.7
1922-1925 65.9
1918-1921 66.8
1929-1932 67.3
1987-1990 67.3

1930-1933 68.0 WRCC data



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

* Seasonal —up to 12 months




NOAA National Weather
Service Products

" El Nifio/La Nifia Probabilities
(beyond 10 months)

Severe Weather Qutlook
(out to & days)

Hurricane Track Forecasts

(out to 5 days)
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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) l\

3. Madden-Julian Oscillation
4. North Atlantic Oscillation
5. Pacific Decadal Oscillation
6. Soil moisture/snow cover
7. Statistical forecast tools

8. Dynamical forecast models
9

_Consolidation of trends & Remember the Godazilla El Nifio?
forecasts

NWS CPC
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Present Forecasting Skill Not Usable for Water Management
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The Godzilla El Nino —
forecasted vs. observed
precipitation



49N 1.

47N 1

45N 1

43N 1

41N 1

33N 1

37N 1
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Historical Skill -- NWS Outlook Example

Seasonal (Lead 0.5 Months) Precipitation Heidke Skill Score
DJF Manual Forecasts From 1995 to 2016
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NEXT GENERATION EARTH
SYSTEM PREDICTION

STRATEGIES FOR SUBSEASONAL TO
SEASONAL FORECASTS

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

Board on Atmospheric Sciences and Climate
Ocean Studies Board

Division on Earth and Life Studies

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 to
the report. 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.

The National Academies of
SCIENCES « ENGINEERING - MEDICINE

THE NATIONAL ACADEMIES PRESS
Wiashington, DC
www.nap.edu

Cnnwrinhit & Mafinnal Arademy of Srienres All rinhte reserved




State of California Investments in Observing &
Understanding Atmospheric River Storms

NOAA Hydrometeorology Testbed (state share) --
S15M

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

Calwater | & Il field observing campaigns -- S5M

Other research with University of California
system -- $S3.5M



New understanding of role of extreme
precipitation (e.g., atmospheric river
storms) in West, implications for
improving predictability at regional
scale
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Distribution of Landfalling Atmospheric Rivers on the U.S. West Coast
(From 1 Oct 2016 to 31 March 2017)

AR Strength AR Count* * 46 Atmospheric Rivers have made landfall on the West Coast
Weak 11 thus far during the 2017 water year (1 Oct. — 31 March 2017)
* This is much greater than normal
Moderate 19 . “« P ”
* 1/3 of the landfalling ARs have been “strong” or “extreme
Strong 13
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30°N — down the coast over time. This Jan. 2
. L map does not show these areas. Feb. 27
*Radiosondes at Bodega Bay, CA indicated ' "
the 10-11 Jan AR was strong (noted as | Weak | Moderare |JSHaRGI Extreme | Feb. 17
moderate based on GFS analysis data) and 25°N I I | ] I ]
7-8 Feb AR was extreme (noted as strong) 145°W  140°W  135°W  130°W  125°W  120°W  115°W  110°W
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Latitude along U.s. West Coast
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From Observing to Experimental Research
Weather Forecasts.....

GFS Ensemble Probability of IVT>250 kg/(ms)
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Initial Preliminary Experimental Research AR S2S Probability
Forecasts

AR Occurrence Climatology

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

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

AR Occurrence Forecast

Relative to Climatology

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

« Values shown are forecast minus
climatology (top)

« ECMWEF ensemble forecast
includes 51 members
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One Nundred Fifteenth Congress
of the
Lnited States of America

AT THE FIRST SESSION

hwmﬂwﬁﬂ-&hmi'ﬂn
other purposes.

Be it enacted by the Senate and House of Represeniatives of
the United States of America in Congress assembled,
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Subseasonal-to-Seasonal (S2S) Precipitation Coalition

The Subseasonal-to-Seasonal (S2S) Precipitation Coalition is a broad-based,
multi-state coalition of entities committed to advancing federal support for
enhanced precipitation prediction in the Western United States. Subseasonal-to-
Seasonal “S2S”
timescales span from
lead times of two

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
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.

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
forecasts from two weeks to several months in advance. The S2S 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

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-web.ucsd.edu

Western States Water Council www.westernstateswater.org

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

September 2017




Schematic illustration of regional variations in the primary weather phenomena
that lead to extreme precipitation, flooding and contribute to water supply in the Western U.S.
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Improving

Sub-Seasonal to Seasonal
Precipitation Forecasting for
Water Management
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