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Water Resources in California
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Droughts have also occurred at
a geological timescale

7 Evidence from tree rings shows that drought was historically much more widespread
A 200'year drought £ inthe American West than now, while the 20th century was wetter than normal.
Percentage of the West affected by drought from 800 A.D. to 2000:
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Medieval megadroughts: The West experienced two abnormally dry 1850: California
periods lasting close to 200 years each during the Middie Ages. becomes state
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Ending At Midnight - April 25, 2017
CURRENT RESERVOIR CONDITIONS
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Cumulative Daily/Monthly Precipitation {inches)
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North Sierra Precipitation: 8-5tation Index, April 26, 2017
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San Joaquin Valley

San Joaquin Precipitation: 5-Station Index, April 26, 2017
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Groundwater Depletion, Especially in
California’s Tulare Lake Basin

100 Dry Years

Cumulative change in groundwater
storage (millions of acre-feet)
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SOURCE: What If California’s Drought Continues? (PPIC, 2015), Figure 3.Data through 2009 from DWR; author estimates after 2009. Projections since 2009 may underestimate
depletions since the onset of the latest drought (2012+)..



Water Balances San Joagquin Valley

The San Joaquin Valley’s water balance: sources and uses (1986-2015)
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Models integrate physical and socioeconomic aspects
in agricultural productlon to investigate drought
impacts |

Water supply scenarios
Surface cutbacks
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\{ revenues

MODEL

IMPLAN
C2VSIM S S
(Groundwater) (AL (Region -Wide
Production) Effects)
ouTpuT | Changesin Changes in Changes in
* Pumping * Revenues * Employment
capacity * Cropping patterns * Total Sector
« Groundwater * Inputs Land, Output
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Quantification Water Supply Shortage

e Surveys to about 100
irrigation districts mostly in
the Central Valley
expectations on deliveries

Basin

* Public announcements from
the state and federal
contract water projects

* Base water year 2010-2011
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Access to Groundwater
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Modeling Agricultural Production
Decisions

* Inputs: Land, water, labor ,

and Supplies Scenarios
. . Pri ,
e Self-calibration to base iand and water
d ata Set availability |

* Maximizes net returns to
land and management

Land
Water

Calibrated

Input Use
* Outputs: Input use and o Foral o
gross production, e Model value
revenues and costs Prices
* Statewide Agricultural Base f(X) X
Production Model (SWAP) o B,y SRev

http://swap.ucdavis.edu



Modeling Results: Groundwater is
the Main Buffer During Droughts

Water Amount s 1 Legend
(Million Acre-feet)
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Also see: Why California needs better
groundwater management Medellin-Azuara et al. (2015) Hydrogeology Journal
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Affected irrigated areas vary by crop and
region. Field, grain, and feed crops are
more vulnerable
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Higher Revenues and Employment in
Fruits, Nuts and Vegetables

Cumulative Jobs and Revenues
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Groundwater needs tight
management and irrigated area
reductions are unavoidable




California Urban Water Systems
Weathering Droughts
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. So far. R D DR W S I
* Investments paid off BROWN 'ﬁE'\*ﬁ GREEN
* Regional cooperation " i
* Conservation working

* Continued drought...

 Supplies more constrained F,eenecym"
o . . .« 4 ~ Available for Outdo #

Pricing restrictions (Prop
218) and affordability

i 5 “ .'._..:".. L g - k|
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* Some challenges with |
conservation mandate

* But economic impacts
likely to remain small

Cu’r ouidoor wa’rer use in half

Hanak, Ellen, Jeffrey Mount, Caitrin Chappelle, Jay Lund, Josué Medellin-Azuara, Peter Moyle, and Nathaniel
Seavy. 2015. What If California’s Drought Continues? Public Policy Institute of California.
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Water Quantity and Quality Issues
in Small Water Systems

This graphic displays locations of reported
dry water supply wells, as collected and
located by the Governor’s Office of

e | Planning and Research as of 04-27-15.

|Reddng

* Many of the locations are close to one
another and difficult to clearly display on
a statewide scale because the points
overlap. This graphic depicts nearly 1,900
points.
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Ecosystem risks with continued
drought

Across the state fish are at risk of

extinction with continued drought ° 18 f|Sh at “Sk Of
; ?J;;GE‘“ [ Anadromous fishes (9 species) eXti n Ct i O n
{ I Resident fishes (9 species) .
| * Need for strategic flows,
\ conservation hatcheries
* High waterbird mortality
R * Need for strategic
wetland watering

* Severe wildfire risk, with
some permanent losses
of conifer forests

* More funding can help

Lake

20



State and Federal Funds Drought

Impacted communities, workers

(food, housing, training) $102
s90
Technical guidance and planning $8
Feed subsidies for livestock
producers S0
Emergency ecosystem support $66
Emergency fire protection $131
Water system investments $2,609
Total $3,006

SOURCE: Legislative Analyst’s Office, White House fact sheets. Includes fiscal years 2(
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Lessons Learned

1. Everyém
thinking —

2. Agrlculture robust due toig
economy, water and lanad use

2

58 will likely

3. Ca Ilfornla is Land of Extremes, climate L
bring similar and more frequent droughts

4. Groundwateris key, Sustainable Groundwater

—
% o
—

Management Act of 2014 offers.some hope

5. Tools like markets water bankmg, and portfolio
approaches can improve prospects for water supply

6. Small water systems need help
7. Better water accounting and management of cutbacks
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* Drought Impacts:
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 What if the drought continues?

e http://www.ppic.org/main/publication g
uick.asp?i=1160

* Futures of the San Joaquin Valley

Agricultural Issues
Center

e http://www.ppic.org/main/publication.as Cdfa
p?i=1224 Ny
e Forthcoming book futures of the San fooo s nericuirone o

Joaquin Valley .
eracconomics

environment < resources =+ agriculture
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