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Dry, Hot, and On Fire

Water year 2018 (October 1, 2017, to
September 30, 2018) marked a return to
dry conditions statewide, with nearly all
the state experiencing below-average
precipitation and much of Southern
California receiving half or less of its
average annual precipitation. Water year
2018 followed California’s second-wettest
year of record as measured by statewide
runoff, ending a historic five-year drought.

The year provides another indicator of California’s
ongoing transition to a warmer climate, evidenced
by continued extremes in precipitation variability
and record-setting high temperatures such as
those recorded in coastal Southern California
during the summer heatwave. A warming climate
results in more precipitation falling as rain rather
than as snow, which contributed to the water year's
lackluster statewide snowpack. The 2018 April 1
reading of snowpack was just 58 percent of average,
after hitting 163 percent of average on that date

in 2017. Just three years prior to that, California
experienced a record-low statewide snowpack of
only 5 percent of the April 1 average in 2015.

Water year 2018 will probably most be remembered,
however, not for its water supply conditions but for
new records set for wildfires and wildfire-related
damages, including damage to water infrastructure.
Increasing wildfire risk and longer wildfire seasons
are another hallmark of a warming climate. The
drought years of 2012-16 allowed vegetation across
the state to become tinder dry, which was com-
pounded by extreme wet conditions in 2017 that en-
couraged heavy growth of grasses that became fuel
for the massive wildfires over the past year. Record
temperatures also intensified the fires.

The year's wildfires in California set records and
impacted water systems from the Oregon border
to Southern California. The October 2017 Tubbs
Fire in Napa, Lake, and Sonoma counties ranked as
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Above: The City of Santa Rosa has been replacing destroyed or damaged

water service lines and conducting extensive water quality testing in parts of its
distribution system where contaminants from melted plastic pipes were detected.
Photo courtesy of Office of Emergency Services.

Below: A disappointing result at the first snow survey of the winter season in
January 2018 at Phillips Station. The December-February period of Water Year 2018
was the fifth-driest on record for DWR’s 8-station precipitation index, a measure of
relative wetness in the Sacramento River watershed. Only late-spring atmospheric
river storms saved Northern California from the very dry conditions that persisted in
Southern California.

Bottom: Upper Yosemite Falls. The July 2018 Ferguson Fire in the Yosemite area
was only one of several wildfires severely affecting Central Valley air quality during
this time. Photo courtesy of U.S. Forest Service.










Warming temperatures have many Percent of Average Precipitation, 10/1/2017 - 9/27/2018

consequences for water supply, including

impacts to the percentage of precipitation
that falls as rain instead of snow, raising
the freezing elevation and shrinking the
snow reservoir and snowmelt runoff.

As illustrated by the graphs of historical
temperature and precipitation for two of
California’s climate divisions, observed
conditions in the 21st century differ from
those of the long-term historical record.
At Lake Tahoe, warming conditions impact
the freezing elevation in the Sierra Nevada
with water year 2018 second only to 2015 in
the freezing level elevation.

Reservoir and Groundwater Storage

California began water year 2018 with
generally good storage conditions in the

state’s major reservoirs, thanks to a wet
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water year 2017. Lake Oroville is the excep-
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Generated 9/28/2018 at Western Regional Climate Center (WRCC) using provisional data.
repairs. A significantly dry water year 2018 Courtesy of NOAA Climate Centers

tion due to being drawn down for spillway

Distribution of Landfalling Atmospheric Rivers on the U.S. West Coast (From October 1, 2017, through September 30, 2018)

Water year 2018 Atm%?f:f fe Atmospheric
AR landfall Strength River Count*
Weak 16
Moderate 16
Strong 10
Oct. 22 oot/ Extreme 2

M Weak: IVT=250-500 kg m" s
Moderate: IV\T=500-750 kg m™ s
4 : . . [l Strong: IVT=750-1000 kg m"' s
Mov. 21 ” ._ \ g 5 \“ [Cra—, "l [ Extreme: IVT>1000 kg m" s

Nov._16 === 2 ' IVT = integrated water vapor transport

Figure courtesy of

Scripps Institution of Oceanography
Location of landfall represents
position where AR was strongest
at landfall. Many ARs move
down the coast over time. This
map does not show these areas.

March 22



Average Temperature Departure from Average, 10/1/2017 - 9/27/2018
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Current Reservoir Conditions, ending at midnight, September 27, 2018

4552 LEGEND
4000

(TAF)

3000 3000

2448
2000

3538 Capacity l =

2000 2000

1000 . 977 }

g o/ I
Lake Shasta Lake Oroville Folsom Lake
53% 1 89% 39%1 63% 48%1 84%

|

.

Don Pedro Reservoir

1025
75%1 110% ﬁ
0

Lake McClure
61%1 131%

% of Capacity | % of Historical
Average

1000 1000

Trinity Lake
61% | 90%

2420
2000

2030

1000 1000

New Melones Lake
74% 133%

2033

1000

San Luis Reservoir
54%1 118% 1000 ﬂ
0 —
Pine Flat Reservoir
23% | 66%

pa—E
]
Millerton Lake
53%1 130%

500

0 | —T——
Lake Perris Castaic Lake
78% 1 102% 87% | 109%

6 California Water Year 2018

in Southern California, however, combined
with a lack of full drought recovery in some
smaller reservoirs resulted in facilities such
as Lake Cachuma and Casitas Lake ending
the year at less than half of capacity.

Spring 2018 groundwater levels in more
than half of California’s high-and medi-
um-priority basins, where most of the
state’s groundwater use occurs, showed
little change from Spring 2017 mea-
surements. (Fall 2018 groundwater level
information will not be available until the
end of the calendar year.) The effects of
dominantly dry conditions over the past
decade can be seen in the slower recovery
of water levels over this longer-term peri-
od. Groundwater storage recovers from
drought more slowly than does reservoir
storage, and deep confined aquifers in
severely depleted groundwater basins may
show no appreciable recovery because
they require a very long time to recharge.

Colorado River Basin

The Colorado River Basin began a pro-
longed period of generally dry conditions in
2000. Water year 2018 continued this trend,
with unregulated inflow into Lake Powell, a
key metric of hydrologic conditions, ending
the year at 47 percent of the 30-year aver-
age. Prolonged dry conditions have taken a
toll on the combined storage in Lakes Mead
and Powell, which has been fluctuating at
half of total capacity in recent years. The risk
of afirst-ever Lower Basin shortage is in-
creasing. Although no shortage is expected
for calendar year 2019 deliveries, prospects
of a 2020 shortage are growing.

Present operations of Lake Mead and
Lake Powell are based on USBR interim
guidelines for Lower Basin shortages and
coordinated operations of Mead and
Powell adopted in 2007 and in effect for
operations in calendar years 2008-2025.
The guidelines contain provisions for



Comparative Variability of Western Precipitation

Legend: Shaded box represents one standard deviation from mean; POR = period of record

Climate Division 2 (Sacramento Basin) Climate Division 6 (South Coast)
870 45
K] 2005
540 MERAI " 0 "l i
'E * L g . *
= NEEEAA . 35 -
850 o N .
3 ' ::go" | ® o o * 3% *
2 | SN R a®
=0 e e i U R o] e
¢ ] ¢ :
30 ¢ ¢ ‘3 * 6‘4 * . ."‘ o 20 40 ¢ . ¢ B ¢ ]
e S0 0 80 * e * ° | .
4"0 &v‘ * . l‘fl‘ I 15 ‘{‘ "0¢ 9.‘9 ‘¢ * 2005
20 * X) ol u
s 10 ¢ PO <2 ‘i.." 2014
. [ ]
10 5 B g
2007
0 0
51 52 53 54 55 56 57 58 59 57 58 59 60 61 62 63 64 65

Annual Average Temperature (deg F
gereme 90 4 1895-2000 = 21stCentury APOR Average

Groundwater Level Changes - Spring 2017 to Spring 2018 (left), Spring 2008 to Spring 2018 (right)
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triggering a Lower Basin shortage declaration
guidelines were negotiated, the prospect of
hitting the trigger elevations seemed relatively

based on Lake Mead elevations. When the
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Water year 2011-2018 April-July Runoff at Forecast Points on Major Central Valley Rivers, as Percentage of Average

Construction of Southern Nevada Water Authority’s (SNWA's) third intake at Lake Mead. The

new intake structure is being floated into position via barge, to be lowered to connect to a
three-mile, 20-foot diameter tunnel under Lake Mead. The $817 million intake was put into

service in 2015, to allow SNWA to ensure water supplies for its customers if lake elevations

drop below the level of an existing upper intake. Photo courtesy of SNWA.
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December 2017 Thomas Fire, which burned most of the watershed. Subsequently, January
2018 mudslides from rain on the burned areas caused significant damage to the district’s
Jameson Pipeline and other water system infrastructure. The district estimated that there
were nine transmission pipeline breaks, 15 distribution main breaks, 25 sheared-off fire

order for affected residents until the water system could be repaired and disinfected.

Photo courtesy of Montecito Water District
to locally intense precipitation on burned areas. Photo courtesy of Mike Eliason, Santa

Below: Montecito Mudslides. Massive debris flows in Montecito in January 2018, due

Below left: Montecito Water District's Juncal Dam and Jameson Lake prior to the
hydrants, and approximately 290 damaged service connections, resulting in a boil water

Barbara County Fire Department

processes at a sub-seasonal to seasonal
timescale (called the S2S timescale

by atmospheric scientists). The S2S
timescale - two weeks to one to two years

- is sometimes referred to as the bridge
between weather and climate, as it links
short-term weather conditions with longer-
term processes. Although the ability to make
skillful operational weather forecasts of
precipitation (out to two weeks in advance)
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