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Northern Sierra Precipitation: 8-Station Index, February 23, 2014

100 |
MSC - Mount Shasta City Percent of Average for this Date: 39%
95 SHA - Shasta Dam
MNR - Mineral
,-______,_.__—-BCM Brush Creek 1982-1983 (wettest)
o | SRR - Sierraville RS e
"T‘ﬁ“m Blue Canyon AR
o0 | \ PCF - Pacific House P
75 /
70 -
/ )«_/
65 - = ~
60 - = et
S 2
55 a4 (
|
50 -

Average (1922-1998)

Cumulative DailyMonthly Precipitation (inches)

1923-1924 (driest) __—

Oct1 Novi Dec1 Jan1 Feb1 Mar1 Apr1 May1 Juni1 Jull Aug1 Sep1
Water Year (October 1 - September 30)

8-Station Index
Precipitation

Wettest (1982-83)

2010-11

2012-13
2011-12

Total Water Year Precipitation

Two driest years
Current year

CA - DWR

Average (1922-1998) — 1923-1924 (driest) — 1976-1977 (2nd Driest) — 1982-1983 (wettest) — 2010-2011 — 2011-2012

2012-2013 —2013-2014 (current)




Northern Sierra Precipitation: 8-Station Index, February 23, 2014 8-Station Index
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San Joaquin Precipitation: 5-Station Index, February 23, 2014
s Percent of Average for this Date: 33%
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30-Month CA Statewide Precipitation Accumulation
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California Snow Water Content, February 23, 2014, Percent of April 1 Average
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2013-2014 700 mb Pattern (~10,000 feet)
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2013-2014 700 mb Pattern (~10,000 feet) Departure from Average
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A Tale of Two Winters. 700 m
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Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal
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Westwide SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal
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CONDITIONS FOR MAJOR RESERVOIRS: 23-FEB-2014

Data as of Midnight:

Change Date: [ 23-Feb-2014
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Daily Drought Information Summary (02/24/2014)

Report generated: 02/24/2014 13:05

Reservoir Storage as of 02/23/2014 at midnight

¢ ! Storage % of Capaci
Resarvolr Rhvee Storage % % Year AgogThis Year Agop Thti:. %
(in Acre of
3 Average Date Date Average
Feet) Capacity
Trinity Lake Trinity 1,180,196 48 66 1,981,350 81 110
Shasta Lake Sacramento 1,730,766 38 53 3,589,145 79 109
Lake Oroville Feather 1,388,506 39 57 2,826,095 80 116
gz‘;’ Bullards Bar . 471,479 49 76 779,282 81 126
Folsom Lake American 290,077 30 54 559,077 57 104
New Melones Res Stanislaus 1,057,926 44 72 1,607,279 66 110
Don Pedro Res  Tuolumne 1,055,208 52 74 1,398,696 69 98
Lake McClure Merced 213,924 21 41 452,793 44 86
Millerton Lake San Joaquin 172,068 33 51 325,694 63 96
Pine Flat Res Kings 185,805 19 36 319,540 32 62
Isabella Kern 59,340 10 33 82,482 15 45
San Luis Res (Offstream) 678,066 33 40 1,201,459 59 70

Snowpack Water Content as of 02/24/2014

Water

Content % of Water Content %
Region (in % (in inches)

inches)  Average to Date S Last Year This Date Lo

Average Last Year This Date

Northern Sierra 3.20 13 1 17.50 72
Central Sierra 7.60 30 25 17.30 67
Southern Sierra 4.40 21 17 12.10 59
Statewide 550 23 19 15.80 67

Precipitation Index Accumulation as of 02/24/2014

Season to % of Season to % of
Index Date Average Date Average
Last Year Last Year
Northern Sierra 12.90 38 3410 101

Southern Sierra 8.51 32 21.04 79



DEPARTMENT OF WATER RESOURCES
CALIFORNIA COOPERATIVE SNOW SURVEYS
FORECAST OF APRIL - JULY
UNIMPAIRED SNOWMELT RUNOFF
February 1, 2014
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1000 acres of almonds removed for lack of water. Firebaugh CA. 2014 February 25.

.:‘/j -

Barry Baker, Baker Farming. NBC News .
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Water Year Precipitation in California
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Spatial extent and effect of early February 2014 Atmospheric River Event

Average Weekly Precipitation (inches)
Based on PRISM Climatology
Jan-Mar 1981-2010

Average Weekly Precipitation (Jan-Mar, 1981-2010)

Precipitation totals up to 20 inches
How many weeks of typical Jan-Mar
precipitation did this represent ?

No. of Weeks of Winter Rain from Feb 1-10, 2014
L) ﬂ' 4 v n ﬂ = e .

Graphics courtesy of
Paul Iniguez
NWS Hanford CA



Water Year 2013-2014 Accumulation PRISM-based

Water Year Precipitation in California Statewide
1895-96 through 2013-14 Spatial
‘ : : : : : , Average
Source: PRISM Climate Group, Oregon WE.,TEST
State University, prism.oregonstate.edu
Thru Feb 16
§ after recent
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S e River
: .| 2013-2014 = Event
g Vo T .
O
Graphic
i courtesy
e 2013-2014* Paul Iniguez
/ —
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PRISM-based

(] 114 ° . . .
Is “average” possible this year in CA? Statewide
Spatial
1 Million Simulations of Mar-May Precipitation in CA Average
Based on Historical Data
, Monte Carlo
4.42” Precipitation
« Average 0 1(y | Estimate:
* o Remainder
Probabi/it'y f)f | of Winter
o season.al precipitation Feb-May
S reaching average for i
2 California, (assuming knowing
E average precipitation Oct-Feb 15
‘s for rest of February).
H*
One Million
Simulations
10.83”
Needed Graphic
A 1 courtesy
4 6 8 10 12 14 16 .
March-May Precipitation (inches) Paul Inlguez
NWS

Hanford CA



? WhyDry ?

Not a lot to go on.
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CMIP 5 Models. Seasonal Precipitation.
2070 - 2099/ 1901 - 1960.
Small increase. Greenhouse Gasses. Large increase.
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California Blue Oak EOF1 of Tree-ring Chronologies. 47.9 %
Run C, 5 sites (1,2,11,12,13) from 1586-1996.

Running Mean: Red -7 Years, Blue - 15 Years.

Correlation with annual precip = 0.86. Data: Dave Stahle.
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Temperature & Precipitation
Official Outlooks
Temperature 2014 Precipitation

February Feb-Mar-Apr February Feb-Mar-Apr

Orange /| Red - Higher likelihood of drier than usual
Green - Higher likelihood of wetter than usual

NOAA Climate Prediction Center



Six experiments in near-term climate forecasting Mar-Apr-May 2014. Precipitation.
NMME (National Multi-Model Ensemble).

IMME (International Multi-Model Ensemble).

CFS~2 CMC1 .
o e s Dynamical
3 - - - " Models

CFSv2: US Climate
Forecasting System
version 2

CMC1: Canadian
Meteorological Center
version 1

M Pt of o s (o) =01 1 v CMC2: Canadian

Yl T ST Meteorological Center
o gt s T a1 %48 version 2

GFDL: US
Geophysical Fluid
Dynamics Laboratory
NCAR: US National
Center for

: —— o e Atmospheric

IMME Research

NASA: US National
Aeronautics and
Space Administration
NMME: National Multi-
Model Ensemble
IMME: International
Multi-Model Ensemble

2014 Feb 12
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Six experiments in near-term climate forecasting Mar-Apr-May 2014. Temperature.
NMME (National Multi-Model Ensemble).
IMME (International Multi-Model Ensemble).

CMC1

F THFTe dnam IC=201837 for 0180

IMME

A § § ¥ ¥ §F § 0§ ¥ o8 B 5§ §

Dynamical
Models

CFSv2: US Climate
Forecasting System
version 2

CMC1: Canadian

Meteorological Center
version 1

CMC2: Canadian
Meteorological Center
version 2

=) GFDL: US

Geophysical Fluid
Dynamics Laboratory
NCAR: US National

Center for

Atmospheric
Research

NASA: US National
Aeronautics and
Space Administration
NMME: National Multi-
Model Ensemble
IMME: International
Multi-Model Ensemble

2014 Feb 12



ern Regional Climate Center

PROVIDING CLIMATE SERVICES SINCE 1986

Many products

| and tools
Got 5 minutes? Take our survey! [dismiss]
reachable at
About Us Historical Data Monitoring Projects & Research  Specialty Climate Weather Station Metadata or throu g h
WRCC web pages
IA y0ogle™ Custom Search ‘ Search
Recent Climate in the West our New Look Another set
Temperature departure from Average and Percent of Average Precipitation for the past 30 Welcome to the new WRCC website! un de r Way
days We've updated our look and all our
content is still available, butmaybeina as part of
different place.
If you like, you can still visit our previous
USRS, e 3 <8 S enr Deosons Southwest
Most Popular Climate Science Center
* RAWS
e CEMP

- CalCiim We'd like

* Climate Summaries

T i . * Comparative Summaries yo u r h el p
— More climate anomaly maps
Help Us Improve In makl ng
Take our 5 minute survey. We appreciate th IS I nfO rm atIO n
your feedback.

more accessible,
useful, and usable.

Western Regional Climate Center The Western Regional Climate Center is a partner in a suite of a

2215 Raggio Parkway interconnected services that includes:

Reno, NV 89512-1095 NOAA National Climatic Data Center (NCDC) %

Tel: 775-674-7010 Regional Climate Centers (RCCs) Desert Research Institute
Fax: 775-674-7001 State Climate Offices

Email: wrcc@dri.edu NOAA Regional Integrated Sciences and Assessments (RISA)

Open Monday - Friday USDI Climate Science Centers (CSCs)

8am - 4pm Pacific Time
WRCC on facebook
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YVour agency's newsletter linked here

General Drought Information
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Also

Department of Interior

Southwest Climate Science Center

Climate Monitoring Dashboard

A quick glance of recent, current, future
conditions, with access to more detail.

For

Southwest (left) Rest of USA (right)

www.wrcc.dri.edu/csc/sw_ckn/monitoring/




September 28, 1999

Mop focuses on widespreod drought.
Loco! condifions moy vory.

DO Watch Drought type: used only
D1 Drought when impacts differ

D2 Drought-Severe

D3 Drought-Extreme A= Agriculture

D4 Drought—Exceptional W= Water

-~ Delineates Overlapping Areas  F = Forest fire danger

Plus (+) = Forecast to intensify next two weeks
Minus (-) = Forecast to diminish next two weeks
No sign =No change in drought classification forecast

Sep 28, 1999

U.S. Drought Monitor september 24, 2002

Valid 8a.m. EDT

® Released Thursday, Sep 30, 1999 ¢

A,
00 Abnormally Dry Drought Impact Types: D
D1 Drought—tisderate. A= e
D2 Drought—Severe Fi i
I 03 Drought—Extreme. ~D timpacts

inant impa
I 04 Drought—Exceptional  (No type = All3 impacts)

RS

Released Thursday, September 26, 2002
Author: David Miskus, JAWFICPCINOAA

The Drought Monitor focu ses on broad-scale conditions
L 2 vary. See i

for forecast statements.
http://drought.unl.edu/dm

Sep 24, 2002

U.S. Drought Monitor

September 26, 2000 vaids am eot

U.S. Drought Monitor

Y SR W
N e
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D2(AF)

Map focuses on widespread drought.
Local conditions may vary.

00 Abnomally Dry. Drought type: used only
D1 Drought-First Stage when impacts difler

19902 Drought-Severe

D3 Diought-Extreme A= Agricuture

D4 Drought-Exceptional W= Water

# Delineates Overlapping Areas  F = Wildfre danger

See

® Released Thursday, Sept. 28, 2000 ®

y for
http:iiens o.unl.edwmonitor/monitorhtml

Sep 26, 2000

U.S. Drought Monitor ssez.=

N (-
P e

<D D2(AH) =
D1(A M) - L(W(A,H) 3
D1(A)—> %

D1(AH)
D2(AH)

(700 Amomally Ory

Drought Impact Types; ’
101 Drought—tocerte A= Agricultural (erops. pastures,

02 Drought—Severe grasslands)

H= Hydrological (wated) . A
=mrmwn—am No type = both impacts USDA -, S " ,@\
DA Drougt—Ecepiond 2 bonestes dominant mpact | B V
The Drought Mon itor focu ses on broad- isons. T et il
Local vary. See Releas ed Thursday, October 2, 2003
for forecast statements. Author: Candace TankersleyScott Stephens, NOAAINCDC
http://droug ht.unl. ed u/dm

Sep 30, 2003

September 25, 2001 vaiids am.EbT

U.S. wrought Monitor

’°D1A DA(AF) 3
DAY b AAF)
bo >

Moap focuses on widespread drought.

Local condifions may vary

DO Abnormally Dry

D1 Drought-bbderate A= Agicture
02 Drought-Severe W = Water (Hydrological)
D3 Diought-Extreme F = Fire danger (Aldfres)
D4 Diought-Exceptonal No type = A1 3 impact
D elineates Overlapping Aveas ° P mpacts)

® Rel d 27, 2001

Y.
Author: Scott Stephen siKarin Gleason, NOAAINCDC

hitp/znso.unl.e dwmenttorimonitor hml

Sep 25, 2001

U.S. Drought Monitor September 21,2004

Valid 8 a.m. EDT

Intensity: Drought Impact Types:
("] DO Abnormally Dry ~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands) D
M D3 Drought - Extreme H=F (water)
Il D4 Drought - Exceptional  (No type = Both impacts)

The Drought Monitor focuses on broad-scale conditions. ~
Local conditions may vary. See accompanying text summary
for forecast statements. Rel d Tl 23, 2004

http://drought.unl.edu/dm Author: Brad Rippey, U.S. Department of Agriculture

Sep 21, 2004




WY A

U.S. Drought Monitor Sertember 27, 2005

B Voa L S
B r’g&;&v gl

ﬂ-ﬂ!’fﬁﬂ
“"‘@!pl‘!"ﬁ‘f '
Y

Intensity: Drought Impact Types:
[] DO Abnormally Dry ~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands)
I D3 Drought - Extreme H = Hydrological (water) )
D4 Drought - Exceptional  (No type = Both impacts) P
=] l P (No typ pacts) USDA A@ <

NI [orm—r—

The Drought Monitor focuses on broad-scale conditions.
Local may vary. See text summary
for forecast statements.

http://drought.unl.edu/dm

T y, Ser 29, 2005
Author: Douglas Le Comte, CPC/NOAA

Sep 27, 2005

ember 30, 2008

Valid 8 a.m. EDT

U.S. Drought Monitor s

Intensity: Drought Impact Types:

[] DO Abnormally Dry r~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands)
I D3 Drought - Extreme H = Hydrological (water)

I D4 Drought - Exceptional

USDA ) &

Released Thursday, October 2, 2008
Authors: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC

The Drought Monitor focuses on broad-scale conditions.
Local may vary. See text summary
for forecast statements.

http://drought.unl.edu/dm

Sep 30, 2008

mber 26, 2006

Valid 8 a.m. EDT

U.S. Drought Monitor set

- -
Q9
QL
>
Intensity: Drought Impact Types:

[] DO Abnormally Dry
[] D1 Drought - Moderate
[ D2 Drought - Severe

B D3 Drought - Extreme.
M D4 Drought - Exceptional

r~ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

The Drought Monitor focuses on broad-scale conditions.
Local may vary. See text summary
for forecast statements.

http://drought.unl.edu/dm

Author: Ned

Sep 26, 2006

U.S. Drought Monitor Sertenber 2, 2009

 Q

Intensity: Drought Impact Types:

(] DO Abnormally Dry r~ Delineates dominant impacts
[_] D1 Drought - Moderate
[ D2 Drought - Severe

A = Agricultural (crops, pastures,
grasslands)
M D3 Drought - Extreme H= ical (water)

M D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary

ember 25, 2007

Valid 8 a.m. EDT

U.S. Drought Monitor s

Intensity: Drought Impact Types:

[] DO Abnormally Dry ~ Delineates dominant impacts
[_] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands)
M D3 Drought - Extreme H= ical (water)

M D4 Drought - Exceptional

USDA
The Drought Monitor focuses on broad-scale conditions. . Vo i o
Local conditions may vary. See text summary

for forecast statements. Rel d Thursd:

http://drought.unl.edu/dm

Y, Sep 27, 2007
Author: David Miskus, JAWF/CPC/NOAA

Sep 25, 2007

U.S. Drought Monitor Seeniez 201

Intensity: Drought Impact Types:

(] DO Abnormally Dry r~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands)
M D3 Drought - Extreme H = Hydrological (water)

M D4 Drought - Exceptional o

USDA o
The Drought Monitor focuses on broad-scale conditions. - N\
Local may vary. See text summary

for forecast statements.

Released Thursday, October 1, 2009

http:lldrought.unl.ed u/dm Author: David Miskus, JAWF/CPC/NOAA

Sep 29, 2009

for forecast statements.
http://drought.unl.edu/dm

Sep 28, 2010

Tl y, Sep 30, 2010
Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC



Intensity.
] DO Abnormally Dry
[] D1 Drought - Moderate
[ D2 Drought - Severe o8
M D3 Drought - Extreme .

L=Long-Te 6 months
Il D4 Drought - Exceptional (g ,‘ygd:'; mﬁ;yy; en

Drought impact Types.
~ Defineates dominant impacts

S = Short-Term, typically <6 months
. grasslands)

@ &

T y, Sep 29, 2011
Author: Michael Brewer/Liz Love-Brotak, NOAA/NESDIS/NCDC

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://droughtmonitor.unl.edu/

Sep 27, 2011

February 18, 2014
(Released Thursday, Feb. 20, 2014)
Valid 7 a.m. EST

U.S. Drought Monitor

Author:
David Miskus
NOAA/NWS/NCEP/CPC
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Feb 18, 2014

Intensity;
1 DO Abnormally Dry
[] D1 Drought - Moderate
B D2 Drought - Severe A

9. agriculture, grasslands)
I D3 Drought - Extreme Long-Term, typically >6 months

Drought impact Types.
r~ Delineates dominant impacts
S = Short-Term, typically <6 months

t Monitor Sertember 25 2012

Author:

Brad Rippey
U.S. Department of Agriculture

September 24, 2013
(Released Thursday, Sep. 26, 2013)
Valid 7 a.m. EDT

Intensity:

[J DO Abnormally Ory

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

N L=
I D4 Drought - Exceptional (, 4 hydrology, ecology) USDA

The Drought Monitor focuses on broad-scale conditions.
Local iti may vary. See text summary
for forecast statements. R T de P

- o \D

27,2012
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http://droughtmonitor.unl.edu/ Author: Anthony Artusa, NOA

Sep 25, 2012

PC

Sep 24, 2013



NIDIS organization
NIDIS and state partners
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9:30 a.m.

9:45 a.m.

9:50 a.m.

10:50 a.m.

12:00 p.m.

California Drought Outlook Forum:
What's Ahead and What We Can Do

Thursday, February 20, 2014
Sacramento Convention Center
Sacramento, CA

AGENDA

Welcome and Opening Remarks

Mark Schaefer, Ph.D.

Assistant Secretary of Commerce for Conservationand Management
Deputy Administrator, NOAA

1:30 p.m.

Forum Objectives and Outcomes

Current Drought Conditions and Outlook for 2014
Panel will provide an assessment of the present situationin California, the outlook
for continuing drought, and sources of drought monitoring and forecast information.

2:00 p.m.

Michael Anderson, California Department of Water Resources
Pete Fickenscher, NOAA California-Nevada River Forecast Center
Martin Hoerling, NOAA Earth System Research Laboratory

DroughtImpacts, Responses, and Preparedness
Panel will discuss impacts, responses and strategies, and longer-term preparedness

activities across the public and private sectors. 3:15p.m

Melissa Crandell. Bureau of Reclamation
Danielle B
Lisa Maddaus. American Water Works Association

t, Association of California Water Agencies

Lunch
Keynote Speaker: Undersecretary Sandra Schubert,
California Department of Food and Agriculture

4:00 p.m.

4:15 p.m.

Drought Early Warning Information in California
Panel will present activities and resources for drought early warning and
preparedness, including assessments, predictions, and impact information.

Anne Steinemann, Scripps Institution of Oceanography / CIRES, NIDIS
Lee Johnson, CSU Monterey Bay / NASA Ames
Jay Jasperse, Sonoma County Water Agency

Drought Programs and Assistance
Panel will describe resources for drought assistance, preparedness, and recovery.

Carlos Suarez. USDA - Natural Resources Conservation Service
David Hartwell, USDA - Rural Development, California

George Faggella, California Department of Public Health

Information Needs for Drought Early Warning and Preparedness

An open discussion, with all Forum attendees, will identify key information and
resource needs for improving drought early warning and response, and will
develop a list of action items for improving preparedness.

Concluding Remarks

Adjourn



California Drought Outlook Forum - Outcomes and Observations (KTR)
Good attendance, all day. Approximately 150 plus another 100 webinar/phone.
California has an impressive array of internal capabilities and resources.
Huge economy, talent-rich in technical and scientific expertise.

Each state has its own culture, but California just seems a little more ... “different”

An extensive portfolio of federal, state, and NGO programs is now in place to provide
individuals and communities with resources for drought assistance, preparedness, recovery

Drought has a wide diversity of regional and sectoral impacts within the state
Small and rural water systems have special challenges
Essentially zero possibility of recovery within current water year.
Projected eventual cost of this drought at least five times 1975-76, 1976-77 episode.
Much interest in climate and hydrology status and projections.
California drought is the result of planetary-scale phenomena.
Weather and climate research remain fundamental to progress.

Significant opportunities for federal-state partnering.

Many opportunities remain to better optimize early warning and preparedness activities.



That’s Enough.
Thank You
Kelly Redmond

Regional Climatologist
Western Regional Climate Center

kelly.redmond@dri.edu

775-674-7011
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