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Borrowing the phraseology of Steven Johnson ...

Steven
Johnson &l BBC TV SERIES

NOW A MAJOR




Water Year

2010-11 o
01 Oct 2010 Percent of Normal Precipitation (%)
Thru _

30 Sep 2011 10/1/2010 - 9/30/2011

> 22 24 . g0 100 114 130 120 290 200

Cenergted £/15/2012 at HPRCC using provisional daoto. Reqgicnal Climate Centars



Water Year

2011-12

01 Oct 2011 Percent of Normal Precipitation (%)
Thru .

30 Sep 2012 10/1/2011 - 9/30/2012

= 25 =1y, 70 g0 100 118 130 120 2490 00

Cenerated 1071172012 at HPRCC using prowvisicnal data. Reqicnal Climate Centers



Water Year

2012-13

01 Oct 2012 Percent of Normal Precipitation (%)
Thru .

30 Sep 2013 10/1/2012 - 9/30/2013

25 et . 80 g0 100 114 1280 130 150 175

Cenerated 10511 /2013 at HPRECC using provisicnal data. Feqgicnal Climate Centers



Water Year
2013-14

01 Oct 2013 Percent of Normal Precipitation (%)
Thru .
30 Sep 2014 10/1/2013 - 9,/30,/2014
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Cenerated 1051172014 ot HPRECC using provisicnal data. Feqgicnal Climate Centers



Water Year to Date

2014-15

01 Oct 2014 Percent of Normal Precipitation (%)
Thru 10/1/2014 - 7/18/2015

18 Jul 2015
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Cenerated 7/1%/2015 ot HPRCC using provisional data. Feqgicnal Climate Centers



Since Late Spring 2015

sore P percent of Normal Precipitation (%)

4/1/2015 = 7/18/2015

2 = 25 =10 Ja 100 123 150 200 40 I

Cenerated 7/1%/2015 ot HPRCC using provisional data. Feqgicnal Climate Centers



Temperature Departure Oct - Mar 2014-15

Continental United States - Mean Temperature
October-March 2015 Departure from 1981-2010 Normal
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WestWide Drought Tracker - WRCC/UI Data Source - PRISM (Prelim), created 16 APR 2015
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Precipitation Percent of Average

Percent of Normal Precipitation (%)
3/1/2015 - 3/31/2015

2 = 25 50 75 100 125 150 200 4400 200

Fanaratad 4 M1 MRME A HORCT Gefnn aemicinnal data

Reniannl Climnba Cantars

Percent of Normal Precipitation (%)
5/1/2015 - 5/31/2015

Spring 2015

Reninnal Climate Canters

Percent of Normal Precipitation (%)
4/1/2015 - 4/30/2015
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Percent of Normal Precipitation (%)
6/1/2015 - 6/30/2015
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Cenerated 7/11/2015 at HPRCC using prowisional data. Reqgicnal Climate Centers



May 2015
Precipitation
Percent of
Normal

01 May 2015
Thru
31 May 2015

Percent of Normal Precipitation (%)
5/1/2015 - 5/31/2015

EPBNEN, ERENERSC
Fi:‘?:;ﬁf_}:a " 2 f“:. - 400
2 2] d A~

=410

200

130

125

—1 1490

a0

25
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Temperature Departure May - Jun 2015

Continental United States - Mean Temperature
May-June 2015 Departure from 1981-2010 Normal
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{Released Thursday, Apr. 9, 2015)
Valid T a.m. EST

U.S. Drought Monitor April 7, 2015
&4/ | |
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U.S. Drought Monitor e s 4 8540

Valid & a.m. EDT

Croughl Impact Tvoes
= Delineates dominant impacts
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Sierra Region
Precipitation Oct-Mar
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The Missing Years:
Precipitation Deficits Over Four Winters 2011-12/14-15
Expressed in Units of Average Annual Precipitation.

Based on PRISM. Courtesy Paul Iniguez, NWS Phoenix. Number

of years
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Green Bridge
Lake Oroville
Feather River

2011 July 20

Enterprise Bridge
Lake Oroville
Feather River

2014 August 20



Ending At Midnight - July 3, 2015
CURRENT RESERVOIR CONDITIONS
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Sierra Region
Mean Temperature Departure Oct-May
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15-Year Mean Sierra Snow Water Equivalent 2015 March 29

121°W 120 "W 1HE"W 120™W 119"
alpnt (SWE)
r Model Mean

e

i ] :—___,ﬁ;. J,r\—il:ﬁr_"';
o ': S U ESR H e LTy
=l ¥

»
# San Luks Dbingo

_E, SWE [m) ‘
“Trace 0.005




The Great Snow Drought of 2014-15

Precipitation

Westwide SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal

Water Year (Oct 1)
to Date Precipitation
Basin-wide Percent
of 1981-2010 Average
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Snowpack

Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Current Snow Water
Equivalent (SWE)
Basin-wide Percent
of 1981-2010 Median
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Oct-Mar Freezing Level Over Lake Tahoe.
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map look like that
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Acre-feet
1 tick = 3000000

Lake Powell Storage Through May 31, 2015
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Date 1 major tick = 1 year

Currently 48 % full (capacity 24.17 MAF)
Minimum: 33 % full on April 8, 2005



Lake Powell Elevation Through May 31, 2015
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Water level on April 10, 2015 was 3597.27 ft, -103 ft below full.
Minimum level on April 8, 2005 was 3555 ft, -145 ft below full.

Source: www.usbr.gov/uc/water/index.htl



Lake Mead. Kelly Redmond 20150220
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million acre feet

Lessons from History.

Colorado River Flow. Lees Ferry. Reconstructed 762 thru 2005 A.D.
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Red: Gauged record.

Blue: Reconstructed record.

20-Year moving averages.

Meko, D.M., C.A. Woodhouse, C.H. Baisan, T. Knight, J.J. Lukas, M.K. Hughes, and M.W. Salzer, 2007.
Medieval drought in the upper Colorado River basin.
Geophysical Research Letters 34m L10705, doi: 10.1029/2007GL029988



?

Is the current Southwest drought a once-or-twice-a-century
drought like those of the past 500 years ...

7 e D

a harbinger of things to come, a different type of drought
that we have not observed before ?

?



Through June 2015
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Ocean Temperature (C) 5-11 Jul 2015

Weekly Average SST 2015/07/05 - 2015/07/11
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Cloudiness Departure from Average 5 - 11 Jul 2015
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Ocean Departures from Average Temperature (C) 5-11 Jul 2015

Weekly SST Anomaly 2015/07/05 - 2015/07/11
| | I | | I. | | | | | | | I | | | | | | | | | I | | I. | | |

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W 0

[ EEEEEEe
NOAA/ESRL/PSD Base Period: 1981-2010 4 35 3 25 2-15-1 0505 1 15 2 25 3 35 4 °C




Recent Evolution of Equatorial Pacific SST Departures
SST Anomalies
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Average Annual Precipitation

(Inches), California
Period: 1961-1960
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October-March Precipitation (inches)

CA 8-Station Index October-March Precipitation
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The First Three Winters of Drought

(2014-2015 Update in the Works )
Each winter played out differently

Background and thus causes
somewhat different each winter

2014-15 cause also likely not
identical to previous three winters

Explanations reach to western
Pacific and eastern Indian Oceans

Not much sign of climate change
as a contributor

But, possible harbinger of
future droughts:

Not just dry, but extremely warm




Western Drought . 2015-16. Commentary and Suggestions.

NIDIS as a Drought Early Warning System
Managers and decision-makers worst fear: Being taken by surprise
A Tale of Two Droughts: Ongoing Colorado River, Recent West Coast. Connected ??
How to portray current status more optimally and completely - drought in managed systems
Concerted push on prediction communities
Biggest question: What is next winter going to bring ??? HUGE interest !!
What has stayed the same (in the climate system) over the past 4 years ??
Not great prospects for rapid seasonal / interannual forecast improvement
Thus, also need a focus on coping mechanisms
Is this drought “natural” or “climate change enhanced” or some combination?
Enlarging the climate knowledge sand pile
The Colorado River drought (12 of last 15 years) ... is this a megadrought??
Snow drought (snow deficiencies worse than precipitation deficiencies)
A harbinger for the future?
Why, in particular, was 2014-15 winter so warm ? What about next winter ?
Exploring and understanding the effects of temperature, other demand variables
EL Nino : Unreliably wet winters in southern California. Can / may help, but not guaranteed.
Near-term focus: Why some El Nino winters wet, others dry, in California?
Connection between climate-scale and weather-scale seems crucial
Extreme events (large storms) often make or break a winter
Other biological phenomena: fish, marine mammals, harmful algal bloom, “the Blob”
Never waste a crisis
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Mean Temperature Departure from Normal
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Dec 2014

Departure from Nermal Temperature (F)
3/1/2015 - 3/31/2015

Departure from Normal Temperature (F)
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Mean Temperature Departure from Normal
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U.S. Drought Monitor U.S. Drought Monitor

F.
i3
o
DZ(A,F)%

Mop focuses on widespread drought.
Local conditions may vary.

Mo frcws s s veicla o dreght.
Mop facuses on widespread dro ught, Local contitons may vory

Local condhfions may vary.
DO Bbscimel Dy

DO Abnoimaly Dry Drought type: used only 08 D cughl-hoder sl A= Ayiamue
o .‘Sfﬂl. RL,‘;“n“m’;“f.s Ysed only D1 Diought-F st Stage when impacts difier MO et ol gl
D2 Droughé-Severe USDA M0 Diought-Severe I3 Croughl- Extrame ¥« Fire dsnger (Miidtes)
- D3 Diought-Exreme A= Agricuture WD D ught-Fizeptonal 4
D3 Drought-Extreme A= Agriculture = M0 e = A1 Y i pocts)
D! Drought-Exceptional W= Water D4 Drought Exceptional W= Water ~ Denestes Cvslapsin feeas
-~ Delnates Overlapping Areas  F = Forest fire danger o~ Deineates Oueriapping areas = Wildire danger s . e ® Reloased Thursday, Sop 27, 2001%
See for hitpans o unl o dalmenita inesdor el P 88 4 4rin OTEAs08. OO
Plus (+) = Forecast o intensify next two weeks * Released Thursday, Sep 30, 1999 ¢ it s . edmoniormoritar il ® Released Thursday, Sept. 28, 2000 Author: Seort Sephas A% ann G . MO ANCOE

Minus (3 = Forecast to diminish next two weeks
Mo sign = No change in drought clasification forecast

Sep 28, 1999 Sep 26, 2000 Sep 25, 2001

U.S. Drought Monitor scptember 2s. 2002 U.S. Drought Monitor sz U.S. Drought Monitor Seembe: 22004

Valid8 am. EOT

| e

< D2{A H) =
oiam - [ Cpgay  *
D1a)—=
I]1(A,HJ/E
D2AAH Intensity: Drought Impact Types:
") DO Abnormally Dry ~ Delineates dominant impacts

A ! {
0 Abnormally Dry. Drought Impact Types: 4 1] 00 Abnomally Dy Drought meact Tyoes: [_] D1Drought- Moderate A = Agricultural (crops, pastures,
D1 Drought—oder ste A= Agriculture [ D1 Drought—nderate A= Agicultural (crops, pastures, D [ D2 Drought - Severe grasslands)
I b2 Drought—Severe W= Water h [0 02 Crought—Severe grasslands) W D3 Drought - Extreme H = Hydrological (water)
F = Fire danger (Wildfires) - P - va. — M '
I 0 Drought—Bdreme Deineaios dominant impacts e o8 W o —Etem 1 (2l A USDA B g@\ M D4 Drought - Exceptional (Mo typa = Both impacts)
I 02 Drought—Exceptional  (H o type = All2 impacts) « 1 i I 04 Drought—Exceptiona - = Vi o + Y
)i Delineates dominant impact ﬁ = g i The Drouaht Monitor fo brogd-scale condit
The Drou ght Monifor focu sas on bro sd-scala conditions. - e & Drought Monitor facuses on broad-scale conditions.
Local vary. See _ The Drou ght Mon itor focu ses an - — Local conditions may vary. See accompanying text summary
for farscast statements Released Thursday, September 26, 2002 Local Yy vary. See Releas ed Thursday, October 2, 2003 for forecast statements. R Ti 23, 2004
Author David Miskus, JAWFICPCINGAA for forecast statements. Buthor: Candsce Taniersl ayScoet Staphens, NOAANCDE Y, oep ,
http: iidroug ht.unl.eduidm : i ,
d untk. hitp: //droug ht.unl. ed uidm hﬂp: ﬁ'druug ht.unl.edu/dm Author: Brad Rippey, U.S. Department of Agriculture

Sep 24, 2002 Sep 30, 2003 Sep 21, 2004



U.S. Drought Monitor Sertember 27, 2005

o

5

[ $%r3 P
I = L i
. i canil
o .
&
Infensity: Drought Impact Types

[] DO Abnormally Dry ~~ Delineates dominant impacts
[ D1Drought - Moderate A = Agricultural {crops, pastures,
[ D2 Drought - Severe grasslands)
B D3 Drought - Extreme H = Hydrological (water)

M D4 Drought - Exceptional  (No type = Both impacts)

USDA <

T Y, Sef 29, 2005
Author: Douglas Le Comte, CPC/NOAA

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

http:/idrought.unl.edu/dm

Sep 27, 2005

mber 30, 2008

Valid 8 a.m. EDT

U.S. Drought Monitor Serte

Intensity. Drought impact Types.

r~ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

[_] D1 Drought - Moderate
[ D2 Drougnt - Severe
I D3 Drought - Extreme
I D4 Drought - Exceptional

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

http:/idrought.unl.edu/dm

Sep 30, 2008

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

mber 26, 2006

Valid 8 am. EDT

U.S. Drouht Monitor sSerte

PRl
L
e
Intensity: Drought Impact Types:

[] DO Abnormally Dry

[_] D1 Drought - Moderate
[ D2 Drougnt - Savera
M 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 conditions may vary. See accompanying text summary
for forecast stalements. Rel:

http:/idrought.unl.edu/dm

d Thursday, Sep ber 28, 2006
Author: Ned Guttman/Liz Love-Brotak, NOAA/NESDIS/NCDC

Sep 26, 2006

U.S. Drought Monitor Serteqber 25, 2009
4 a7

.3

Intensity.
[] DO Abnormally Dry
] D1 Drought - Moderate

Drought impact Types:
~ Delineates dominant impacts
A = Agricultural (crops, pastures,
grasslands)

[ D2 Drought - Severe
M D3 Drougnt- Extreme  H = Hydrological (water)

M D4 Drought - Exceptional .

FEAY

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

-

mber 25, 2007

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)

M D4 Drought - Exceptional

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

http:/idrought.unl.edu/dm

d Thursday, Si ber 27, 2007
Author: David Miskus, JAWF/CPC/NOAA

Sep 25, 2007

U.S. Drought Monitor Sertember 28,2010

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

S 1R g
may vary. See text summary

The Drought Monitor focuses an broad-scale conditions.
Local i

Released Thursday, October 1, 2009
Author: David Miskus, JAWF/CPCINOAA

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

Sep 29, 2009

for forecast statements. Rel d Th y, Sep ber 30, 2010
http:/idrought.unl.edu/dm Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC

Sep 28, 2010



ember 25, 2012

Valid 7 a.m. EDT

mber 27, 2011

Valid 8 a.m. EDT

U.S. Drought Monitor Sertember 28,2010 U.S. Drought Monitor s

Intensity;

Drought lmpact Types.
[] DO Abnormally Dry

r~ Defineates dominant impacts.
§ = Short-Term, typically <6 months
(e.9. agricufture, grasstands)

Intensity:

[_1 DO Abnormally Dry
[_] D1 Drought - Moderate
[ D2 Drought - Severe

Drought impact Tyoes
r~ Defineates dominant impacts
5 = Short-Term, typlcally <6 months
(2.g. agriculture, grasslands)

Drought impact Types.

r~ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

Intensity:

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

[] D1 Drought - Moderate
[ D2 Drought - Severs
I D3 Drought - Extreme

I D3 Drought - Extreme H = Hydrological (water) I D3 Drought - Extrema L = Lony N L = Long Term, typically 6 months
= Long-Term, typically »6 months ) . typical - —

Ml D4 Drought - Exceptional USDA Ml D4 Drought - Exceptional g Hudioiony acalogy) USDA M D4 Drought - Exceptional (g hidology ecology) USDA @ @‘

= | = ’ =1 A § o J

The Drought Monitor focuses on broad-scale conditions. T The Drought Ionitor focuses on broad-scale conditins = e Tihe Drought Monitor focuses on broad-scafe candilions. -_— N W W

Local conditions may vary. See accompanying text summary Local conditions may vary. See accompanying text summary Local may vary. See text summary

for forecast statements. Rel d Th S ber 30, 2010 for forecast statemants. Rel { Thursd: 29, 2011 for forecast statements. Thursday, 27, 2012
< Author: Anthony Artusa, NOAA/NWS/NCEP/CPC

Y P 1y, Sep
http:/idrought.unl.edu/dm Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC http://droughtmonitor.unl.edu/ Author: Michael Brewer/Liz Love-Brotak, NOAA/NESDIS/INCDC http://droughtmonitor.unl.edu/

Sep 28, 2010

Author:
Erad Riopey
U.S. Department of Agriculture

U.S. Drought Monitor

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

Drought Impact Types:
r~ Delneates dominant impacts
8 = Shot-Temn, typically less than
& months (6.9, agricuture, grasslands)
L = Long Term, typicaly grester than
& months (e.9. hydraiogy. colegy)

Intensity:

[C] DO Abnarmally Cry

[ D1 Moderate Drought
[ D2 Severe Drougnt
B D3 Exrama Orought
W D Excaptional Drougnt

Sep 27, 2011

o

Author:
Richard Heim
NCDCMNOAA

J.S. Drought Monitor

September 30, 2014
(Released Thursday, Oct. 2, 2014)
Valid 8 a.m. EDT

i~ Deiineates dominant impacts
S = ShortTarm, typicaly less than
& months (2.0 agncutu. prassiends)

L= Long-Texm, typically greaer than
B months .. hyeieogy, eccloay)

Intensity:

[ D0 Abnormaly Dry

[ D1 Moderate Drought
I D2 Severe Drought
I 05 Extreme Drought
M 04 Excepiionsl Brought

Sep 26, 2012

June 30, 2015
(Released Thursday. Jul. 2. 2015)
‘Valid8 am. EDT

.S. Drought Monitor

Drought Impscl Types:

£~ Delinzates domnant impacts
$= Short-Tem, ypicabl loss than

B monts (o g agriosturs, grassiands)
L= Long-Torm,typically grestar than
B months (x.g hydology, ecolagy)
Intensily

Author: [J DO Abnormaity Dry

Brian Fiichs

National Crought Mtigation Center
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California Reservoir Storage, Percent of Normal, 1977 and
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California’'s Sierrav Nevada - Your Souwrce of Water

California’s instate water supply mainly comes
. from the Sierra Nevada and southern Cascade
' mountains. The map shows the range of water
yield throughout the state, water that is
| potentially available for use. The highest amount
. of water yield is depicted in dark and lighter blue
. and the more arid areas are shades of beige.

The naturally wet areas of California support
and sustain the dry areas. The map shows the

| primary end users of the water by use of the
faucet icon.

Sa
Francisco

San Jose.®
Metro Area %

Water Sources & Destinations
I:l Sierra Nevada Watersheds

[ North Coast Walersheds Bakersfield
[ siera Nevada Conservancy
27 Agriculture

P urban Areas

Lakes

California Water Yield
Acre Feet per Year

- 13-33  yater yield is the volume of water

9-12 :hal dneﬁ'rml el\fpora‘le or ev:por
ranspire from the system, an
6.8 therefore, is potentially available Los Angeles
for use as either surface or ground- Metro Area
3-5 water. Water yield can take the fom
of storm water runoff, basefiow, or
0-2 deep groundwater.

F—— ‘*
San Diego

California Water Yield: The Nature Conservancy
Water Sources & Destinations: Calwater e Aer]

SR
Urban Areas: ESRI Data and Maps

Cartographic Consuling & Plotting Services: ESRI Inc. Redlands, CA

Prepared by: The Sierra Nevada Conservancy - 2009




. Water Supply Outlook, April 1, 2015 From:
20 15 Ap rII 1 Click on text box for publication. Colors indicate the values of residual forecasts. COIOradO BaSin
River Forecast
Great Center
Salt ‘
O'No Data Lake : ¥
M =50 : 3
M 50- W ' reen
CF T AW o
O7o- A ol '
B 50110 /i
O 110-130 i A J | F|
W =130 . r-Jdu ow
‘ : ,.-1‘ Upper Colorado p .
,m‘w.- Forecast:
Seasonal Precipitation, October 2014 - March 2015 .. MarCh 1: .
- 71 % of median
— April 1:
= :
= 52 % of median
-m:::
| EE
[ et Reprte -
Higher flows
Lower Colorado | Jan-Mar on
many streams,
with early
meltout.
e 3 of 15 past
Prepared by yeaI‘S above
MOAA, Mational Weather Service
Colorado Basin River Forecast Center avel’age

Salt Lake City, Utah . ﬂ
www_cbrfc_noaa.gov INTIOW.




2014 California Drought

Groundwater change
Spring 2010 to Spring 2014

Statewide Average Precipitation - by water year Figure 6: Change in Groundwater Levels in Wells - Spring 2010 to Spring 2014

Average Precipitation {Inches)
45

40

35

Groundwater Level Change* — Spring 2010 to Spring 2014

30 well Courtt - 2185

8 B

25

&

Percent of Wells (%)

]
]
]
|
|

Decrease  Decrease  Change  Increase ase
=10ft  10to2s5ft +-25f 25t toft  =10ft

1970 1975 1980 1985 1980 1985 2000 2005 2010 2014
Water Year (October 1 - September 30)

2013 driest calendar year on record
2014 was 4t driest Water Year on record

In 2014, many growers had surface water
allocations <10% of full allocation L

2014 fallow up 40% (500,000 acres) ¢ aae2sto 0

Change +/- .5 feet
“ Decrease 2.5 to 10 feet

compared to 2011 r———

Groundwater Basin'Subbasin

2015 not much better i

—— Major Highway
e Majior Canal

* Precip is 86% of avg for CY, but only
46% of avg for WY =

*Groundwater kevel change determined from water level measurements In wells. Map and chart based on avallable data from the DWR Water Data

° Snowpack just 21% of normal Library as of 11/08/2014. Data subject to change without notice.

* Reservoirs at 67% of avg statewide




RELATIONS BETWEEN NINO3.4 SSTs & TOTAL PRECIP,
CONTRIBUTIONS FROM WETTEST 5% OF WET DAYS,
AND REMAINING DAYS, 1916-2011

NINO 3.4 SSTs

A) \ B) \ C) \
A R Y

Wettest Remaini

s ESS———
-0.60 -0.45 030 -0.15 0.00 0.15 0.30 0.45 0.60
Drier El Ninos CORRELATION Wetter El Ninos

Thanks to Mike Dettinger




RELATIONS BETWEEN NINO3.4/PDO & CONTRIBUTIONS FROM
WETTEST 5% OF WET DAYS AND REMAINING DAYS, 1916-2011
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&(‘Y Remaini ~—

! ! | ! _ Wettest dominates
-0. 60 -0.45 -0.30 -0. 15 0.00 0.15 0.30 0.45 0.60 _ _
CORRELATION Thanks to Mike Dettinger




Percent of Normal Precipitation (%)
10/1/2010 — 9/30/2011
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Water Year TR
01115 Percent of Normal Precipitation (%)
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Generated 10/11/2012 at HPRCC using provisional data. Regicnal Climate Centers
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Water Year Percent of Normal Precipitation (%)
2012-13
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Cenerated 10511 /2013 at HPRECC using provisicnal data. Feqgicnal Climate Centers



Water Year
2013-14

01 Oct 2013
Thru

30 Sep 2014

Generated 1851172014 at HPRCC using provisicnal data.
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Water Year

To Date Percent of Aver{]ge Precipitation (%)
2014-15 10/4/2014 - 7’/3/2015

01 Oct 2014 -._:.._‘-ﬂ = ] '-IL

Thru | ’[:llkgﬁ?

3 July 2015
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Generated ?XDHEG‘Iﬁ at WRCC using provisional data.

NOAA Regional Climate Centers



Moisture balance

Benjamin Cook, Toby Ault, Jason Smerdon, 2015. Unprecedented 215t century drought risk in the
American Southwest and Central Plains. Science Advances, 12 Feb 2015. 10.1126/sciadv.1400082
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Decadal drought risk Multidecadal drought risk
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Jun-Nov SOI

Split Samples:
VS,

Updated from Redmond and Koch (1881). Winters of 1933/34 - 1994/95.
Reddish: Composite El Nino winters are wet, La Nina winters are dry.
Bluish/gresnish: Composite El MNino wintars are dry, La Nina wintars are wat.

Redmond, K.T., and RW. Koch, 1991, Surface climate and streamflow
variability in the western United States and their relationship to large-scale
circulation indices. Water Resources Research, 27(9), 2381-2388,

Oct-Mar Precip
SOl >= +0.50 minus SOl =< -0.50

- t>0, p=<0.001

t >0, p=<0.01
t >0, p=<0.05
t>0, p>0.05
t<0, p>0.05
t<0, p=<0.05
t<0, p=<0.01

t<0, p=<0.001

Redmond &
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CA Division 1 October-March Precipitation

(versus Southern Oscillation Index for prior June-November)
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CA Division 2 October-March Precipitation

(versus Southern Oscillation Index for prior June-November)
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CA Division 5 October-March Precipitation

(versus Southern Oscillation Index for prior June-November)
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CA 5-Station Index October-March Precipitation

(versus Southern Osallatlon Index for prlor June November)
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Arizona Statewide October-March Precipitation
(versus Southern Oscillation Index for prior June-November)
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NINO3 4 SST Anomaly (°C)

Mid-Jun 2015 Plume of Model ENSQO Predictions
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Probability (%)

Mid—Jun IRIVCPC Plume—-Based Probabilistic ENSO Forecast
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Temperature & Precipitation
Official Outlooks
Three Month Summer 2015 Three Month Winter

Jul-Aug-Sep T Jul-Aug-Sep P Nov-Dec-Jan T Nov-Dec-Jan P

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

NOAA Climate Prediction Center



Seven experiments in near-term climate forecasting Nov-Jan 2015-6. Precipitation.
NMME (National Multi-Model Ensemble).
IMME (International Multi-Model Ensemble).
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Seven experiments in near-term climate forecasting Jul-Sep 2015. Temperature.
NMME (National Multi-Model Ensemble).
IMME (International Multi-Model Ensemble).
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Seven experiments in near-term climate forecasting Nov-Jan 2015-6. Temperature.
NMME (National Multi-Model Ensemble).
IMME (International Multi-Model Ensemble).
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Elevation of Lake Tahoe at Tahoe City 2011 Oct 01 - 1 Jun 2015

USGS 10337000 LAKE TAHOE A TAHOE CITY CA
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Population Centers Rely
Heavily on Imported Water

[ Imported Water as a Percent
of Use by Water Region

[] 0-33%
|:| 33-66%
. Over 67%

D Net Exporters

California Legislative
Analyst’'s Office 2013



Sierra Region
Precipitation Oct-Sep
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San Joaquin Precipitation: 5-Station Index, June 1, 2015
f Percent of Average for this Date: 45%
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Wheeler Peak
Kelly Redmond 20150216




Marina, Overton, Lake Mead.
Kelly Redmond 20150220




e s T
Tl

. Kelly Redmond 20150220

L ake Mead




California Reservoir Storage, Million Acre-Feet, 1977 and

2010-15
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Source: California Department of Water Resources

Note: One acre-foot is equal to 325,851 gallons, or the amount of water it takes to cover one acre to a depth of one foot.




Sierra Region
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Climate Tracker
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