California Climate and Drought Update
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U.S. Drought Monitor
California

February 7, 2017

(Released Thursday, Feb. 9, 2017)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

None | DO D1 D2 D3 D4

Cument 4146 | 11.56 | 36.05 | 10.20 | 0.73 | 0.00

Last Week
12015 38.98 | 10.22 | 30.51 | 18.42 | 1.87 | 0.00
3MonthsAgo | 45 o3 | 1493 | 1277 | 17.47 | 21.76 | 21.04
11/8°2016
Start of

Calendar Year | 18.07 | 14.32 [ 13.59 | 15.85 | 19.87 | 18.31
1272017

Start of
Water Year 0.00 | 16.41 [ 21.31 [ 19.47 | 21.76 | 21.04
9272016

OneYearAgo | 2 | 501 |12.95 [ 2042 | 22.93 | 38.48

2872016

Intensity:
DO Abnomally Dry - D3 Extreme Drought
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

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

Author:
David Simeral
Western Regional Climate Center

http://droughtmonitor.unl.edu/




U.S. Drought Monitor Class Change - California
3 months

National v Drnught M

itigation Center

I ; Class Degradation
- 4 Class Degradation
|:] 3 Class Degradation
|:| 2 Class Degradation
|:] 1 Class Degradation
:] Mo Change

|:] 1 Class Improvement
[ ] 2ciass Improvement
February 7! 2017 - 3 Class Improvement

N Comtl:arﬁg t§016 - 4 Class Improvement
ovember 1o, - 5 Class Im provement

http ://droughtmonitor.unl.edu



Precipitation

Percent of Average Precipitation (%) Precipitation Departure from Average (in.)
10!1/2016 - 2/7/2017 1OZ1/2016 - 2/7/2017

25 50 70 90 100 110 130 150 200 300 20 -16_-12 -8 -4 0 4 12 168 20
Generated 2/08/2017 at WRCC using provisional data. Generated 2/08/2017 at WRCC using provisicnal dato
NOAA Regional Climate Centers NOAA Regional Climate Centers
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Percent of Normal Precipitation
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Cumulative Daily/Monthly Precipitation (inches)
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Precipitation

North Sierra Precipitation: 8-Station Index, February 08, 2017
usc llount Shntl City

SHA - Percent of Average for this Date: 213%
/uun T

/ QRD - Quincy
/acu Brush Creek
S e (wetls) —~sss

PCF - Pacific House
1997-1998 82.4

Curprént Daily Precip: 61.8

2015-2016 Daily Precip 57.9

Average (1922-1998) 50.0

2014-2015 Daily Precip 37.2

Total Water Year Precipitation

1976-1977(2nd driest & driest thru Aug) 19.0

A1

Nov1i Dec1 Jan1 Feb1 Mar1 Apr1 May1 Jun1 Jul1 Aug1 Sep1 Octi1
Water Year (October 1 - September 30)
Source: CADWR



Precipitation

San Joaquin Precipitation: 5-Station Index, February 08, 2017

:" CVT - Calaveras Big Trees Percent of Average for this Date: 223%
HTH - Hetch Hetchy
YSV - Yosemite Headquarters

NFR - North Fork RS
1982-1983 ttest
HNT - Huntington Lake (we_‘e)/‘ 77.4
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1997-1998 65.2
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Water Year (October 1 - September 30)
Source: CADWR



70,

65

60

» o (9
o o (4

»
o

Cumulative Daily/Monthly Precipitation (inches)
N N w w
e @ o o

—
(&)

-t
o

Oct 1

—
e

Nov 1

Precipitation

Tulare Basin Precipitation: 6-Station Index, February 08, 2017

BAL - Balch PH

Dei: 1

GNF - Giant Forest
ASM - Ash Mt.

Jan1

SGV - Springville.
PSC - Pascoes

ISB - Isabella Dam

Current Daily Precip:36.2
y

/

Percent of Average for this Date: 230%

1968-1969 (Wettest)

56.3

1997-1998

Average (1961-2010)

=542

29.3

2015-2016 Daily Precip

25.8

Total Water Year Precipitation

2014-2015 Daily Precip

13.5
10.9

Feb1 Mar1 Apr1 May1 Juni
Water Year (October 1 - September 30)

1976-1977 Daily Precip(Driest

Jul 1

Aug 1

Seb 1

Oct 1
Source: CA DWR



Precipitation

Precipitation, 4-Months Ending in January
California - San Diego County

2017 12 82”, 11th wettest smce 1895

Inches

Wil
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o

[ — Normal Period: 1981-2010 | Data Source: WRCC/UI, Created: 2-06-2017




Temperature

California - Mean Temperature

October-January 2017 Departure from 1981-2010 Normal * QOctober —Janua ry 2017
o - [ [T ! ——— temperature anomalies
P ull 5.0
40 e Blue = colder
o - C'h * Red = warmer
) 3.0
7k
-
.‘ 2.0
SN — 10 Warmer =

e Higher snow levels
* More precip. falling as rain
* Less snow accumulation

0.0

Y ERON
B

(4,) rewsoN wouy axnpedsqg

20 * Less spring/summer
runoff
3.0 * Higher evaporative
e 4.0 demand
50 * Soil moisture will dry out
faster
N . | . . * Greater vegetative stress

124°W 122°W 120°W 118°W 116°W
WestWide Drought Tracker, U Idaho/WRCC Data Source: PRISM (Prelim), created 5 FEB 2017



Temperature

California - Mean Temperature
October-January 2017 Percentile e QOctober —Janua ry 2017

o - [ OB l l ' ~¥y temperature percentile

E .| bl WARMEST rankings
o - y-»“ i |

. 1. B Much of San Diego county
““l{,“f { | |asove in top 10% warmest since
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Bottom 33%
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WestWide Drought Tracker, U Idaho/WRCC Data Source: PRISM (Prelim), created 5 FEB 2017
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Temperature °F

Temperature

Mean Temperature, 4-Months Ending in January
California - San Diego County

63

62| October — January

61

52}
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1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

[ — Normal Period: 1981-2010 | Data Source: WRCC/UI, Created: 2-06-2017




Temperature °F

67
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Temperature

Mean Temperature, 12-Months Ending in December
California - San Diego County

January — December, Calendar Year
2016 2" warmest in record

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 _ 2010

[ — Normal Period: 1981-2010] Data Source: WRCC/UI, Created: 2-06-2017




Evaporative Demand Drought Index (EDDI)

1 month EDDI categorles for February 3,2017

[T cumaTe 35>
| WHIWIM Kﬂ!ﬂllllll%llﬂ lulllMll\lllMNﬂl Joen
* Penman-Monteith evaporative demand
. * Temperature, humidity, wind, solar
radiation
* Wind and humidity often contribute

| more than temperature in So. Cal.
124°W 122°W 120°W 118°W 116°W .
(Hobbins 2016)
Drought categories Wetness categories

YRS | ED1| EDO EW2 EW3 Ew4 . .
=& SRR - Atmospheric thirst

100% 98% 95% 90% 80% 70% 30% 20% 10% 5% 2% 0%
(EDDI-percentile category breaks: 100% = driest; 0% = wettest)

Generated by NOAA/ESRL/Physical Sciences Division [EDDI: Hobbins et al. 2016, McEvoy et al. 2016]




Evaporative Demand Drought Index (EDDI)

42°N —

40°N —

38°N —

36°N —

34°N —

12-month EDDI categories for February 3, 2017
' I

T ‘
|

\ |

100%

124°W 122°W

120°W

Drought categories

118°W

116°W

Wetness categories

ED4 EDS3 ED1

EDO

EWO0

20WANEW2

EW3 EW4

98% 95% 90% 80% 70% 30% 20% 10% 5% 2%

(EDDI-percentile category breaks: 100% = driest; 0% = wettest)

0%

Generated by NOAA/ESRL/Physical Sciences Division

12-month EDDI
February 2016 through January 2017
(actually ending February 3, 2017)

Evaporative demand remains high over
parts of Sierra Nevada and southern
California

NOAA R20 grant: transition EDDI from
experimental to operational, 2017-2019

EDDI maps:
ftp://ftp.cdc.noaa.gov/pub/Public/mhob
bins/EDDI/

CA/NV zoomed in maps:
ftp://ftp.cdc.noaa.gov/pub/Public/mhob
bins/EDDI/CN DEWS/

[EDDI: Hobbins et al. 2016, McEvoy et al. 2016]
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Statewide

Snowpack

California Snow Water Content, February 8, 2017, Percent of April 1 Average

Percent of Average for this Date: 157%

1982-1983 (max)

North —

1922
2015-201

Average
1976-1977 ——

— -2015

Central Percent of Average for this Date: 186%
1982-1983 (max)

Average

Percent of Average for this Date: 208%

South

1982-1983 (max)

2015-2016

Average

014-2015 (min)
Dec Jan Feb Mar Apr May Jun Jul

Percent of April 1: 127% Statewide Percent of Average for Date: 184%

Well above 1982/1983 for precipitation but NOT for snowpack



Snowpack

January 1, 2017 SWE =6.7 inches
January 31, 2017 SWE =42.1 inches
One month SWE increase of 35.4 inches!

April 1 normal SWE =33.9 inches
February 8, 2017 SWE =51.8 inches

Css Lab (428) California SNOTEL Site - 6855 ftReporting Frequency: Daily; Date Range: 2016-10-01 to 2017-09-30
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e High snow levels in December
with minimal SWE increases

* December: 10"+
precipitation, less than 2”
SWE gains

M Snow Water Equivalent (in) Start of Day Values
M Median Snow Water Equivalent (1981-2010) (in) Start of Day Values
M rrecipitation Accumulation (in) Start of Day Values

M Average Precipitation Accumulation (1981-2010) (in) Start of Day Values



Snowpack

Donner Summit Snow Course SWE (1922 - 2017), Feb 1

60 I I I I 1 I I
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50|
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160 Donner Summit Snow Course Snow Depth (1922 - 2017), Feb 1
Laol | February1,
2017
—~ 120 i
0
S 100} 1
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K
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o .
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19251930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Snow course data from NRCS



Januburied

e Precipitable Water
Daily Snow Depth
Snow Level

~— Temperature
il Precipitation

—0.9
1-0.8
0.7
-0.6
-0.5
-0.4

1-0.3

Created by | () 2
Benjamin Hatchett, Ph.D. ’
Desert Research Institute/ |- 0.1

Start of Januburied... Officially Deep!
Atmospheric River
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Month/Day in 2017

119  1/21 1/23
* Precipitable water: Bodega Bay, CA .
* Precipitation: Blue Canyon, CA

* Temperature: Huysink, CA

1/25

1 |Powd/ct/on com|
T T T I T T T

1/27 1729  1/31

Snow level radar: Colfax, CA

Hourly Precipitation (in.)

* Snow depth: Donner Summit, CA



Snowpack

February 6, 2015 February 6, 2016 February 6, 2017
SWE SWE SWE

Snow Water Equivalent
2015-02-06 06 UTC

Snow Water Equivalent
2016-02-06 06 UTC

Snow Water Equivalent
2017-02-06 06 UTC

> >
g ot (o
> ] Lo
& 2 Q" S z
e P 3
s T o" AT ¥ 3 o7
s s ©
& g ° 22 g o
g g 9 ©F g 9
= SN N =
& 2 >
o =] ol
© “ o
5 Q N
° Q S
Q .@o 2
D P D
5 O $
& & ®
Q
b & a2 o by o
< )
a® il ¥ Bl o° RS
o N o K o L
2 Q 2 > 2 o2 >
@ o0 K g Q & N
z E b Ry 2 E
EARrY 5 © S . © - 5 @
& o) * P B °
) - NS 2 N
Q° v o 2 o v
Q ol
at N o > N
o o Y N
9 o 9 o ¥ @
Q I o Q- o o
N N g N
S N N » .
Q o P N \\= o
s ’ o
- O o Q
$ ) 4 S & >
i | il M i )
Q Q a Q ° ©

NOAA National Snow Analysis: https://www.nohrsc.noaa.gov/nsa/




Reservoirs

CURRENT RESERVOIR CONDITIONS

1 |

Trinity Lake
62% | 87%

LEGEND
[ws— Hsloncad

-I-Mmo-

3538
3000
2000 uummomm

Fdsom Lake
46% | 87%

-l

DmPedmRasewoi 1025
87%| 126%

44% | 74%

-

Lake McClure
73% | 150%

2039
°
San Luis Reservoir
87%| 109%
I T Pine Flat Reservoir
Millerton Lake 62% | 129%

s00 - 35 -
Lake Perris Castaic Lake
38% | 47% 86% | 103%

Graph Updated 02/07/2017 02:45 PM

Source: CA DWR



Lake Orville Dam
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San Diego County Reservoirs

Data from February 6, 2017

Reservoir

Barrett

El Capitan

Hodges
Miramar
Morena
Murray

Lower Otay

San Vicente

Sutherland

Source: City of San Diego, https://www.sandiego.gov/water/recreation/levels

Depth

When Full

160.88 ft
197.00 ft

115.00 ft
114.00 ft
157.00 ft
95.00 ft
137.50 ft

306.00 ft

145.00 ft

Current
Depth
97.93 ft
126.58 ft

98.88 ft
105.80 ft
85.05 ft
91.550 ft
132.90 ft

264.78 ft

80.47 ft

Storage
Capacity

34,805.5

Current
Storage

5,563.2

112,806.9 33,440.0

30,632.6
6,682.4
50,694.0
4,684.2
49,848.9

249,358.0 185,015.8

29,508.1

16,031.0
5,437.9
1,973.9
4,121.2

42,559.1

5,307.5

Percent
Full

16.0
29.6

52.6
81.4
3.9
88.0
85.4

74.2

18.0

Spill
MGD

0
0

© O O O O



Snowpack + Reservoirs

Figure credit: Mike Dettinger, USGS ?/“v/‘f\\’\' RN

Western Sierra reservoirs (28 realtime reporters) plus Snowpack s 4
Compared to 2000-15 Normals
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California-Nevada Climate Applications Program

Winter 2016-2017

For info: mddettin@usgs.gov



Colorado River Basin Snowpack

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

Current Snow Water
Equivalent (SWE)

Basin wide Percent
of 1981.2010 Mecuan

unavailable *
icsox.
Bso - 69%
[Jro-s9%
oo - 10%
[Jno- 129%
130 - 149%
.>= 150%

* Do wnave o

Provas ional dats
.
subject to rovision L)

USDA
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* Upper and Lower Colorado River
Basin snowpack currently in
excellent shape overall



Lake Mead
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* February 5, 2017 elevation: 1086.70 feet
* June, 2016 elevation: record low of 1071.64

Lake Mead data from USBR



Lake Mead

From National Weather Service, Las Vegas Drought Information statement on
January 28, 2017:

“THE LAKE IS EXPECTED TO REMAIN AROUND 1085 FEET THROUGH MARCH
BEFORE LOWERING TO AROUND 1072 FEET IN JULY.

THE LATEST U.S. BUREAU OF RECLAMATION GIVES LAKE MEAD 0 PERCENT
CHANCE OF FALLING INTO SHORTAGE - 1ST LEVEL NEXT YEAR (MEAD ELEVATION
1075-1050 FEET), BUT THAT CHANCE RISES TO 48 PERCENT IN 2018 AND 60
PERCENT IN 2019. THE U.S. BUREAU OF RECLAMATION DECLARES A SHORTAGE
WHENEVER AN ANNUAL STUDY PROJECTS THE RESERVOIR LEVEL WILL BE LESS
THAN 1075 FEET ABOVE SEA LEVEL ON JANUARY 1. A SHORTAGE COULD FORCE
ARIZONA, NEVADA, AND CALIFORNIA TO IMPLEMENT WATER RESTRICTIONS, AND
SOME ARIZONA FARMERS WOULD LOSE THE WATER THAT FLOWS TO THEM
THROUGH THE CENTRAL ARIZONA PROJECT CANAL.”

https://water.weather.gov/ahps/water/textprods/view.php?wfo=vef&prod=DGT




Streamflow

Hednesday, February 08, 2017 22:30ET

Daily streamflow percentiles on February
8, 2017

Lots of blue: >90t percentile

San Diego county most near normal,
green, 25t — 75 percentile

Explanation - Percentile classes

e o | | ® | @ (o]
<10 | 10-24 | 25-75 | 76-90 | >90

Much belows Below Normal Above |Much above
normal normal orma normal | nomal |

Low

High Not-ranked




Streamflow

North Fork American River (west slope of Sierra Nevada near Lake Tahoe)
1944 — 2017

USGS 11427000 NF AMERICAN R A NORTH FORK DAM CA
(Drainage area: 342 square miles, Length of Record: 74 year)

60000 —

10000

1000

100

. Cumulative flow between daily 25th and 75th percentiles
== Cumulative streamflow of daily median

== Lowest obszrved cumulative flow (1977)

= Highest obszrved cumulative flow (1982)

= Observed cumulative flow (2017)

10

Cumulative Streamflow, in millions of cubic feet

L 1 1 1 1 1 1 1 1 1 1

OCcT NOY DEC JAN  FEB  MAR APR MAY  JUN JUL AUG SEP

= USGS WaterWatch 2017

Last updated: 2017-02-06



Groundwater

California Active Water Level Network

unty information and site selection.

pop-up. Click Station ID in pop-up for co

Click site symbol to open information
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Groundwater
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Groundwater
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Vegetation

Landsat 4/5/7/8 Normalized Difference Vegetation Index (NDVI) Anomaly
12-25-2016 to 01-23-2017, Historical period: 1984-2017

Mean NDVI Difference from Average

Data Source: Landsa op-of-atmosphers 30-m daly dataset INASAUSGS) w' cloud mask 020 015 010 -005 000 005 010 015 029
70123 NDVI Differance Som Average

Green =
healthy/greener
vegetation

Red = stressed
and browner

vegetation

NDVI has no
meaning in snow
covered
mountains
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Imperial Valley NDVI

Landsat 4/5/7/8 Normalized Difference Vegetation Index (NDVI) Anomaly
12-25-2016 to 01-23-2017, Historical period: 1984-2017

Mean NDVI Difference from Average J
Data Source: Landsat 45/7/8 jop-of-atmosphens 30-m daly dataset INASAUSGS) w' cloud mask 020 0% Q10 005 000 008 Q10 0 020
Target Perod: 2016-12-25 % 20017-01-23 NOVI D#terence from Average
Mistorcal Peroc 1964 - 2017
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stressed fields
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Imperial Valley NDVI

Landsat 4/5/7/8 Normalized Difference Vegetation Index (NDVI) Anomaly
12-25-2016 to 01-23-2017, Historical period: 1984-2017

Mean NDVI Difference from Average
Data Source: Landsat 4/5/7/8 top-of-atmosphere 30-m daily dataset (NASA/USGS) w/ cloud mask
Target Period: 2016-12-25 to 2017-01-23
Hi al Period: 1984 - 2017
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Final Thoughts

e California surface water drought is quickly coming to end this winter
* Big unknowns:
., * Groundwater
* Ecosystem impacts and response to wet winter
e Will the wet winter continue?
~ * Moisture and weather can “turn off” as fast as it “turned on” in

ThankyoUl
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