Drought in California: Status and Outlooks
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How did we get here? Status and antecedent
conditions

Why has it been dry/drier than normal? Is this
drought like others?

What are the impacts and where did they occur?

What information is being provided and by
whom?

How bad might it get and how long will it last?

How are we planning for this year and for
longer-term risks and opportunities?
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The Missing Years:
Precipitation Deficits Over Four Winters 2011-12/14-15
Expressed in Units of Average Annual Precipitation.
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MULTIVARIATE ENSO INDEX‘
'

The Godzilla El Nifo? (Bill Patzert) '

Anomaly {degrees C), 8/13/2015
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How is the 2015 El Nino doing, and where could it end up?

Multivariate ENSO Index (MEI) for the seven NINO3.4 SST anomaly plume

strongest El Nifio events since 1950 vs. 2015 ECMWF forecast from 1 Aug 2015
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The 2015 El Nifio has been in §he top 10th percentile of the Mftivariate ENSO Index (MEI) for four
months in a row, currently (left) ranked 2"? behind 1997

The latest ‘anomaly plume’ of the European forecast
a ‘Super El Nifio’ (near +3°C) by late fall

odel has a ‘majority opinion’ that this will end up

Latest observations support a cautionary approach, the event is currently in ‘maintenance mode’ and will
need a fresh push this fall to grow further. Short of that it would keep its ‘stronq’ status (upper 10%)
without challenging 1997-98 or 1982-83.

Wolter, NOAA/NIDIS, PSD)
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Typical El Nino precipitation impacts across CA

December-January-February March-April-May

DJF PPT vs. MEI (1981-2010) MAM PPT vs. MEI (1981-2010)

Correlation Coefficient

DRY El Nifio WET EI Nifio  DRY EINifio . WET El Nifio

-06 -05 -04 -03 -02 -01 01 02 03 04 05 086

During winter, most of ‘wet El Nifio’ signal is at lower elevations and more to the south, while northern
Sierra Nevada remains ‘on the fence’ (left). This season is most important since it contributes about 50%

of the Water Year moisture.

Spring precipitation is more likely to be on the wet side with an El Nifio than winter (right). So, there is the
opportunity for a late-season catch-up even if the winter ends ‘dry-ish’.



Cautionary plot on 8 Station Index

8 Station Index (inches)

90

80

70

60

50

40

30

20

10

http://www.esrl.noaa.gov/psd/enso/mei.ext/
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The full 95 year record of the 8SI shows
little sensitivity to ENSO.

EITNQQ events encompass two of the
wettest (‘83, '98) and the two driest ('24,
“77) Water Years.

The fact that the two strongest El Nifio
events ended up wet may not be
accidental — numerous modeling
experiments confirm that really strong El
Nino events have more predictable WET
outcomes in northern CA than weaker
ones.

These results were confirmed for
Sacramento / San Joaquin runoff and 5
Station Index data.



Population Centers Rely
Heavily on Imported Water

Imported Water as a Percent
of Use by Water Region

[] 0-33%
] 33-66%
[l overé7%

D Net Exporters

California Climate
Divisions

California Legislative
Analyst’s Office 2013
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Impacts on Colorado River runoff

Lees Ferry Natural Flow (MAF) The full observed record at

Lees Ferry from 1906 to 2014
shows only slightly more
sensitivity to ENSO (El Nifio
slightly wetter than other
phases).

The two strongest El Nifio
event of the century yielded
better-than-average runoff,
while the next ranked two
were ‘underperformers’.

All we can hope for is that
2015-16 ends up a ‘Super EI
Nino’!




Significant Wildland Fire Potential Outlook
August 2015

Wildfire
Outlooks
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Drought Impact Types:

r~ Delineates dominant impacts

§ = Short-Term, typically less than

& months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
& months (e.g. hydrology, ecolegy)
Intensity:

[—] DO Abnormally Dry

[_] D1 Moderate Drought

[ D2 Severe Drought

M D3 Extreme Drought

M D4 Exceptional Drought

The Drought Monitor focuses on broad-

scale condifions, Local conditions may
vary. See accompanying lext summary for

foracast statements.

http://droughtmonitor.unl.edu/

U.S. Seasonal Drought OutlooK valid for August 20 - November 30, 2015
Drought Tendency During the Valid Period

Author:
David Miskus

NOAA/NWS/NCEP/Climate Prediction Center

Released August 20, 2015

Depicts large-scale trends based
on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for applications that

can be affected by short lived events
"Ongoing" drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (DO or none)

. Drought persists/intensifies

Drought remains but improves

A

=4

Drought removal likely

Drought development likely

®e®

http://go.usa.gov/hHTe




U.S. Temperature Forecasts
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U.S. Precipitation Forecasts
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2015 Winter Idling
Summary

Approximately 1.28 million acres have
been idle all winter (since January 1,
2015). Thisis an increase of 1.08 million
acres relative to May, 2011.

Winter idle acreage is comparable to
idle acreage observed in May, 2014
(1.49 million acres).

Majority of idle acreage is concentrated
along west side of the San Joaquin
Valley and Tulare Basin.

Delays in planting of rice in Sacramento
Valley, as in 2013/2014.

Large increase in winter idle acreage in
Delta region relative to May 2011.

May 31, 2015
Central Valley
Winter Conditions
(Jan 1—-May 31)

I winter idle
Cultivated

Emergent

B Nocropyet,

Perennial
- No crop yet, Rice

|:| County Bndry

Dats source: NASA SCSU
Monterey Bay. Map derived
from data from Landsat 7,
Landsat B, Terra and Aqua
satelites. Sateliite
observations for “200,000
fields cbtained every B days.

May 31, 2011
Central Valley
Winter Conditions
(Jan 1-May 31)

B winter ldle
Cultivated

Emergent

I No cropyet,

Perennial

I 1o crop yet, Rice
l:] County Bndry

Dats source: NASA /CSU
Monterey Bay. Map derived
from data from Landsat 7,
Landsat 8, Terra and Aqua
sateliites. Sateliite
observations for ~200,000
fields obtained every 8 days.




0 Groundwater Wells in Southern CA
well count = 587
35F 1
30F
G at Cuyamaca College, E1 Cajon, Calfornia
%)
SOUTHERN CALIFORNIA STAKEHOLDERS MEETING © 25+
SCRIPPS INSTITUTION OF OCEANOGRAPHY, LA JOLLA; JULY 7, 2015 =
. . kS
New tools, next steps for California drought £ 20f
[0]
o
Attendees Meeting goals: g 15
md;s::amsmmgo 4 Understand the impacts of droughts in the region and what different sectors are
R doing to mitigate impacts 10t
Department of Water Resources 4+ Present and receive feedback on new drought tools that we have developed
L +D ine the best steps forward for Southern California NIDIS community 5
Diane Felnstein Office
< of a4
Hunter iIndustries SOl P 9 torage, 1877 ana
Jultan C ict The ing began with an il i = _
San Diego Chmate Science Allance |  introduction by Alicia Marrs about g . increase increase change decrease decrease
Metropoltan Water District NIDIS and the program goals. This e} = = - A -
i stk was followed by a presentation by | iy >10ft  10-25ft +/-25ft 10-25ft >10ft
'NIDIS Program Office Kelly Redmond on the evol of ! - -y
NWS San Diego, NOAA the current drought, the likely causes -J——; o= e
peak through the different years, the current | .. | -
m‘“"m & El Nifio conditions and what this might IEEREF S EER]
Padre Dam MWD mean for the next water year (in short,
Ppab Band of Mission indians very little). Jeanine Jones of California ’
San DiegoFoundation Department of Water Resources, Alan  drought and what _the different sectors
San Diego Gas and Blectric Hayes of the California-Nevada River were doing about it. Water agencies
Santa Marganta Water District Forecast Center and Alex Tardy of the §3‘d they Wwere putting a lot of effort
Scott Peters Office National Weather Service each spoke  into educating the public about the
Scripps Institution of briefly about what their respective drought and their water use. They .
Oceanography agencies are doing about the drought.  reported holding seminars, knocking P re s e nt at I o n s
System Operation Services, Inc After the presentations, there was ;’aggz‘s (one agcehnq knocke: on over
UC ivine discussion about the impacts of loors), reaching out to home . . .
US Gelogalsivey A PDF for all the presentations can be found on this link:
1 . o way 2015 http://cnap.ucsd.edu/nidis_socal 20150707.html
m ) CN AP (‘\) Southwest Climate
:‘;-‘-‘—-:: Calfria el Al g j Q # Science Cenfer
R freriviey __ >

Precipitation probability tool http://wrcc.dri.edu/col/
DROUGHT IN SOUTHERN CALIFORNIA

Four Years of Drought ey Link to Climate Division Precipitation Percentiles

ool et o s i ol P http://woodland.ucsd.edu/?page id=2956

on the right show the total precipitation in the
South Coast Region during each water year g
(October to September) since 1900. The yellow = B
bars indicate the 30 driest years in the record, ;
and the nnznm me that four such years occurred

in a row is 2012-2015. Since 2013, rainfall m 15
accumulation in the South Coast region has
been 21.5 inches, which is 30 inches less than ©
the average accumulation for a three year 5
period, and Southem California was
experiencing a deficit as we entered the 2013

35
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UCLA Drought Monitoring website (includes soil moisture)
http://www.hydro.ucla.edu/monitor_ca/index.html

o
walter year. B e e
The red line on the to_l_ﬂeshows the average wmter (December January and February)

National Weather Service: example of El Nino education and updates
https://www.youtube.com/watch?v=60QJ0O39B9XYq

temperature for the two warmest winters on record were 2014 and 2015. These record
temperatures exaﬂerbate the drought by increasing evaporation from soils and vegetation, thereby
increasing imigation demands. Drier and warmer conditions prolong and exacerbate seasonal wild
fire risks. In mountain catchments, the warm temperatures also led to more prejuta‘lion falli

rain instead of snow, yielding by far the lowest snowpack amounts ever recorded, which di

impact Southern Califomia’s water supply (see back).

Example of monthly or bimonthly drought and climate updates
https://www.youtube.com/watch?v=enrwRSo0-0Hs

Is it Climate Change?
The persistent dryness and the unusual warmth during the

Year-to-Year Variability

e T aror StForimic


http://cnap.ucsd.edu/nidis_socal_20150707.html
http://wrcc.dri.edu/col/
http://wrcc.dri.edu/col/
http://woodland.ucsd.edu/?page_id=2956
http://woodland.ucsd.edu/?page_id=2956
http://www.hydro.ucla.edu/monitor_ca/index.html
https://www.youtube.com/watch?v=6QJO39B9XYg
https://www.youtube.com/watch?v=enrwRSo-0Hs
https://www.youtube.com/watch?v=enrwRSo-0Hs
https://www.youtube.com/watch?v=enrwRSo-0Hs

The First Three Winters of Drought

ASSESSMENT REPORT 2014-2015 (Update in the Works)

@UsesiandiPredictability
fthe 20'] 1-14 Each winter played out differently
alifernial rought_.

Background and thus causes
somewhat different each winter

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

Explanations reach to western
e S Pacific and eastern Indian Oceans

Lamont Doherty Earth Observatory of Columbia University

MARTIN HOERLING

NOAA Earth System Research Laboratory NOt m uch Sign of CI i mate cha nge

SIEGFRIED SCHUBERT .
HAILAN WANG as a contributor

NASA Goddard Space Flight Center

BRADFIELD LYON,
International Research Institute for Climate and Society

. ArUNKUMAR But, possible harbinger of
NOAA Climate Prediction Center futu re d roughts:

JENNIFER NAKAMURA
NAOMI HENDERSON
Lamont Doherty Earth Observ vatory of Columbia University

Not just dry, but extremely warm




Projected Shnow Water Equivalent in the 21
Century

87%

1971-2000 2006-2035 2041-2070 2070-2099

(NCA, 2014; Scripps)
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California Water Action Plan

:nasnr;ﬂﬂ . Ir response to the ongoing Califomia snow depth: departure from nomal
Dmhtqw outlos drought, Gov. Edmund G, Brown Jr. Map compares romna depth of snow pack 1o currant lavwels as of March 2,205
thratigh "*d;-,gms released the California Water Action Plan ———
(CWAP) in 2014, directing the California PRCIeE of Sop
Natural Resources Agency, the California 0 :u :; :;'; : :':
Erwironmental Protection Agency, and R 4.39 18 0.39
i i 4 o I 20 w L5
the .CalrFomla I;Jepar.‘tmerrt uﬂfoud and Sam 2 by
Agriculture to identify key actions for the Thta 18 Thw 39
next one to five years, to (1) address urgent 14 " Idwiy ]
neads and (2) provide the foundation for the \\ & - " M e W
sustainable management of California’s water e h H
age Yy B te A
resouUrces. L }'\ AwA
MOWA and its partners have been providing - . X
California with research, analyses, publications, 'L\_ J S hﬂpurmm
> forecasts, communications and stakeholder ‘- s \\\ no@ gos
engagements to support drought preparedness, \Ll ‘\\l‘
mitigation and recovery. Collaborations among NOAA, , df CALIFORNIA
. :ﬂ:g::ﬁm MIDIS and Califormnia partners are long-standing, predating s o o ;-: NAR VA & ad \‘ ENVIRONMENTAL
Drought the present drought, focused on linking research and products f.‘li!;’.-‘!:: | ' iy —_— PROTECTION
davalapmant lkaky to management. The NOAA activities listed below illustrate & L, JUU F00D & AGRiCULTURE o AOENCY
R bl A AGENCY (CAL/EPA)
H— the agency’s ongoing commitment to support the state in —
PSR s P . . . R
gour addressing specific issues and actions identified in the OWAP. Crated 348 o 2. 4283 1 @
A mathod for ically-based modal aralysis of
UNCERTAIN WATER SUPPLIES WATER SCARCITY/DROUGHT POORWATER QUALITY T
MOAA actions: MO/ actions: MOAA actions:
W Analysis of the effects of dimate B Documentation of the surprisingly B Evaluation of the historic roles of DECLINING NATIVE FISH itpivwmpck s g
change and dimate variability on water strong role of major storms and floeds major storms on salinity in the Delta, il::ECDILEI:.ElND LOSS OF
supplies and resources . ;iji'ﬂff:f‘:;; :ﬁg::;ij:::& ;iihx;:ﬁ:;ﬁﬁsn::?mﬁnw NOR actiere LOOKING AHEAD: MANAGING AND PREPARING FOR DRY PERIODS

B Development and distribution of
public briefing documents about the
mizst up-to-date sdence regarding
influences of droughts, atmospheric rivers,
and B Nifio onwater supply variability and
reliability.

B Construction of future dimate
scenarios to assess potential impacts and
trajectories

RESOURCES AMD LINKES

California C Diata Archivm:
Great Basin Wasthar and Oirrats Dashboard

California Clmeats Extremes Workshop Report
201

Sputtwest Qimate Aesesmant Summearyfor
[y

Constructsd huhgsﬁ

of any major atmospheric iverstormsin
cydes of plenty and drought.

B 'Within-season menthly meonitoring
of fallowed land extent in the Central
Walley using Landsat imagery. Knowledge
of the amount and spatial distribution of
fallowirg helps agricuttural communities
and govermmant make informed dedsions
to reduce the impacts of water shortage
and have helped the state locate county
food banks.

RESOURCESAMD LINKS

procedures,
B High-resolution mapping of
saltwater inundation from s=a level rise.
B Quantification of water lost during
the drought through GPS sersors, in
coomdination with Scripps Irstitution of
Oceanography.

RESOURCESAMD LINES

{Ir prass): Pramating strmcs pheric-rivar and
sreowrnaltfuskd bisgecmomphic processes
by rastarirg rivar-flcodplasin connactivity in
Edi'fnrniu‘:%mmlhlhv

W Characterizing the historic role
of major atmospheric-river storms.
ininitiating ecologically benefical
inundations (Yolo Bypass of the
Sacramento River, flood plains along the
unregulated Cosumnes Riv,, as proxies for
floodplain habitats in the Central Valley).

W Development of indicatorsto
protect fish populations in the Russian
River through waork with stakeholders to
study hydrologic extremes.

FLOODS

MNOAA actions:

W Research on atmospheric fvers to
understand and better predict major fliood
eventsin Califonia, and help communities
to reduce theirvulnerability.

B Examination of stakeholder
perspectives on vulnerabilities and
preparedness for an extreme storm event
in the greater Lake Tahos, Rena and
Carson City region.

B Characterization of the historic role
of atmospheric-river storms in causing
leves breaks in the Central Valley and
Dielta, where levees are still the primary
defense against salinity intrusions.

RESOURCES AND LINKS
in's Py

Atmospharic rivars, floods, and tha wartar

I —— o ——

NOAA actions:

B Develop and provide drought
eardywaming information to dedsion

makers throughout California, induding
leading drought preparedness activities,
imvolving maore than 100 water agencies,
organizations, industries, tribes, and
other stakehclders. Partners include the
California Rural Water Association, California
Department of Water Resources, and
Califormia-Mevada Applications Program
(CNAF).

W Address drought issues
and water demands in urban
areas of Southern Califormia,
where water supplies are
primarily imported and water
dermands are heavily residential.
NOAA works with stakeholders
to develop indicators far drought
assessrment and forecasting of
direct relevance to stakeholders,
and to assess drought conditions.

B Characterize and understand
historic droughts using stakeholder-
informed indicators. Foresample,
MNOAA developed a percentile-based
indicator system forassessing present
droughtin the contect of the frequency
and severity of historic events. Among the

findings: the severity of drought conditions
developing in early 2014, based on a
12-month precipitation anomaly, would
ha vt ot e lace Hham e awar

RESOURCES AND LINKS

Ir Pradictior;

Drought Impaects Raporting, August 2013

Wﬂhﬂlﬁg"ﬂ"iu Fural
Water Association, California Commission
200 3; list of avarts

and water forecasting
to help managers
selactively retain or
release water in a
manner thatreflects
current and forecast
conditions.
W Develop
an integrated
waber resources
monitor and cutleok
to represant the current and seasonally
forecast state of water resources induding
precipitation, snow, runoff into reservairs,
soil moisture, and other variablesimportant
to water management (proposal under
consideration).
W Refinement to existing drought
amelioration tools to make them more



Moisture balance

CMIP5 Drought Projections (RCP 8.5, 2050-2099 CE)
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CA Division 1 October-March Precipitation
(versus Southern Oscillation Index for prior June-November)
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Arizona Statewide October-March Precipitation
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(versus Southern Oscillation Index for prior June-November)
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El Nino/La Nino and Drought in Washington
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Storm of 10-12 December 2014
Floods Can Happen During

Drought
40-70% of the drought breaks in the west
coast since 1950 are due to ARs
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Integrated Information Systems under Changing

Weather and Climate Extremes

Drought Impacts

Monitoring & Forecasting Assessments and Scenarios
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All regions and economic sectors in the United States
depend on adequate and reliable water supplies. Too much
or too little water can result in substantial economic and

Preparing for Challenges to Water
Resources in a Changing Climate

NOAA's Climate Program Office sponsors science and research for a more resilient world.
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Cropland Greenness in January
A 35% (400,000 acre) increase in fallowing was observed in 2014 relative to 2011, a year of
normal water availability-state resources for county food banks
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Current Large Incidents
August 21, 2015
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Hillside flames on Thursday near Twisp, Wash., where a 1,600-acre
blaze has claimed the lives of three firefighters. Dozens of wildfires are
burning across the drought-stricken Western U.S. Photo: Erika
Schultz/Associated Press

Firefighters prepare to battle wildfire near Chelan, Washington,
August 16, 2015. US Forest Service / Reuters
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Dry Years
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Building Drought Resilience

The ongoing drought has served as a stress test for California’s water
management systems, and continuing drought will test them further.
Managers and businesses are employing an array of tools and strategies.
Many of these have helped California reduce drought impacts. Others will
need refinement and further investment.

Current drought actions fall into three general categories: those that are
working well and may need minor improvements; those that are still works in
progress, requiring support and refinement; and those that require
substantial policy reforms or investments.

WHAT’S WORKING

Diversified water portfolios: Historic investments in diversifying water supply
sources and managing demand have yielded great benefits. Further
investments could be aided by streamlined permitting, as with recent CEQA
exemptions for recycled wastewater standards.

Regional infrastructure: Coordinated infrastructure development among
multiple agencies has built regional diversity in water supplies and reduced
vulnerability.

Coordinated emergency response: Unprecedented coordination among
state, federal, and local agencies has improved emergency response and
reduced the economic costs of the drought.



WORKS IN PROGRESS

Mandatory conservation: Although highly successful at reducing urban use, statewide
conservation mandates can have unintended economic and social consequences if they are
not implemented with some flexibility. They can reduce local financial capacity and appetite
for new supply investments, and they can cost jobs if they are not considerate of business
water use. They can also convey an overly negative impression about urban water
conditions in the state—potentially dampening future business investments.

Water pricing: Many urban utilities have encouraged conservation with tiered water
pricing, but they now face significant uncertainty about the legality of these rates. Low-
income households are vulnerable if utilities make up for lost water revenues with higher
fixed monthly fees. Legal reforms to Proposition 218 may be needed to support both
efficient and equitable pricing.67

Rural community supplies: Some domestic and small community water supplies will always
be vulnerable during droughts, and emergency response has improved. But the
mechanisms to report dry wells should be strengthened and response times shortened for
getting water to affected residents. Continued progress is also needed to provide long-term
safe water solutions to rural communities.



Groundwater management: Groundwater is a vital drought reserve, and extra
pumping has reduced the economic costs of the drought. The new Sustainable
Groundwater Management Act will boost the long-term drought resilience of
California’s farming sector and reduce negative impacts of unsustainable pumping.
State and federal support for key technology and tools—such as groundwater models
and well metering—can enable locals to move faster in implementing the law.68
Addressing acute short-term impacts of pumping, such as infrastructure harm from
sinking lands, may require charging new pumping fees or limiting new wells in some
areas

Water trading: Water trading has helped reduce the economic costs of the drought so far,
and it will be vital if the drought continues. But the market is not sufficiently transparent
or flexible. Processes for approving trades are complex and often opaque. Little
information is publicly available about trading rules, volumes, or prices.69

Waterbird management: The risks to waterbird populations can be reduced by
coordinating the management of water on refuge wetlands and flooded farm fields. State
and federal investment in creative approaches, such as programs that pay farmers to
flood fields, can yield great benefits with limited water and funds.



DIFFICULT WORK AHEAD

Improving the curtailment process: In principle, California’s seniority-based water-rights system
is designed to handle droughts. But making it work well will require better information on water
availability and use, clearer state authority, and more effective enforcement.

Modernizing water information: To facilitate all facets of water management—including trading
curtailments, and environmental flows—the state will need to make major investments in the
collection, analysis, and reporting of water information.70 This includes updating models to
consider the extreme temperature and flow conditions of modern droughts.

Managing wildfires: The stopgap measure of suppressing fires during drought may work in the
short-term, but a long-term strategy of improved forestry and fire management—with strong
federal participation—is needed.

Managing surface water trade-offs: The state and federal governments have not gone through
the difficult exercise of defining and prioritizing objectives among competing uses of scarce
supplies, especially when managing reservoirs. The difficulties of managing Shasta Reservoir to
protect wild salmon highlight the need to do better forecasting and build in a margin of safety
for environmental flows.

Avoiding extinctions of native fish: Continued drought will likely lead to multiple extinctions of
native fish species in the wild, and California lacks a plan to address this. More cautious
strategies to save reservoir water for environmental flows may help, and purchasing water to
boost flows could reduce conflicts. It may also be prudent to make immediate investments in
conservation hatcheries.

Building environmental resilience: Beyond stopgap measures, California also needs to invest in
improving the capacity of our native biodiversity to weather droughts and a changing climate.
This requires a plan and the funding to put it into action.71



Reduced runoff (between 25—40% of average) due to low rainfall and snowpack.
Fall reservoir storage at 50% of historic average. Impacts vary regionally depending
on precipitation patterns.

Supply reduced for farms (8.5-9.0 million acre-feet'year) and cities (2.0-2.5 million
acre-feet/year) compared to normal years. Central Valley Project and State Water
Project allocations remain at 2015 levels. Surface water shortages require exten-
sive curtailment of water rights, including many senior pre-1914 and riparian rights.
Hydropower generation remains at half of recent average, increasing energy costs
($500 millionfyear or “2%).

Central Valley continues heavy rellance on groundwater. Excess pumping of & million
acre-feet/year (with $650+ million additional energy cost for pumping). Increase in
dry wells; acceleration of widespread land subsidence and damage to infrastructure.

Low flows and high air temperatures cause widespread decline in water quality in
rivers and streams. Low reservoirs make managing Delta salinity increasingly difficult.

an areas have reasonably secure supplies, but require continued conservation efforts
1pply investments. Isolated communities with a single water source face shortages and
e supplies. Some water- and snow-sensitive industries that rely heavily on water (e.g.,
ace financial hardships, but not enough to dampen statewide economic growth.

Il of 2.5—3.0 million acre-feet/year results in roughly 550,000 acres fallowed annually;
~onomic losses of more than $2.8 billion, less of more than 10,000 full-time, part-time,
n jobs, and more than 21,000 jobs economy-wide.

‘

er of rural water districts and homes that rely on shallow wells need emergency assis-
y dry. Fallowing of farmland exacerbates poor air quality in some parts of the Central
ises economic hardship in farmworker communities.

Record-low flows and high temperatures continue to degrade habitat for native
fishes. As many as 18 native fishes face likelihood of near-term extinction, including
delta smelt, most salmon runs, and several species of trout. Economic losses for
commercial and recreational fisheries.

Dramatic declines in fall and winter habitat for waterbirds of the Pacific Flyway
from reduced water for wetlands and flooded farmland. Bird populations reduced
by limited food supplies and disease from overcrowding.

Extreme wildfire hazard due to high temperatures, dry conditions, and increased
tree mortality in California’s forests. Severe wildfires ([comparable to the 2013 Rim
Fire) occur, Impacting local communities, watersheds, wildlife, infrastructure, and air
quality. Risks of permanent loss of conifer forest ecosystems In burned areas.




