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Climate change threatens California’s future

= Global emissions

are raising
CALIFORNIA IS GETTING WARMER
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California is using a multifaceted approach to reduce

emissions

= Reducing transportation emissions is 9% - Elactridity
key _ 6% - Electricity
24% - Industrial IMPORTS
= The state is increasing its reliance on ,
cleaner energy % 8% - Agriculture
= A statewide cap-and-trade program

. cere . 7% - Residential
brings flexibility to reduce emissions

5% - Commercial

= New policies target methane and
other potent GHGs

= Natural and working lands provide

opportunities to capture and store
carbon 424.1 MMTCO.e

41% - Transportation
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California’s economy is growing despite reductions in

GHG emissions
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NOTES: Gross domestic product (GDP) is expressed in 2017 dollors. GHG emissions are in milllons of metric tons of CO, equivalent (COue), a measure used to com-
pare the relative contribution to global warming of vatious greenhouse gases. The CO2e of CO, is 1, while the COye of methane |5 25.
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California needs to address the effects of climate

change

SEA LEVEL RISE THREATENS THE BAY AREA

= Sea level rise threatens coastal infrastructure,
homeS, and hab'tat B Inundation with 16-inch sea level rise

B Inundation with 55-inch sea level nse
= Wildfire risks are increasing
= Native biodiversity is under threat

= Public health threats will increase

= Water management faces challenges

= Agriculture will have to adapt to changing o s Nhaa "
conditions ranclsco X
= Readiness to cope is variable ﬁ
036 12 -
s ks
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California is at the forefront of innovative climate

policies, but there’s still more to do

= In the early 2000s California started to address climate change
with innovative policies: multiple legislative, regulatory and
programmatic actions have been enacted since then

= Needs for the future:
— Align state actions
— Achieve near-term greenhouse gas emission reductions
— Use land-use planning to reduce potential impacts

— Review adaptation plans for critical infrastructure
— Continue to play a leadership role
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PPIC Water Policy Center’s latest report on droughts

under a changing climate

= Managing water is at the ¥ | PRIC | amsresstvo
forefront of climate change s ro—
adaptation in California iy Managing Drought

— in a Changing Climate

= Drought reveals strengths and — ronSSaREEER
weaknesses in water systems ==

= To reduce social, economic and e
environmental effects of future e
droughts, a suite of reforms will ey
be needed e
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California’s highly variable climate requires preparing

for extremes

Annual precipitation in California, deviation from average Rainfall Variability
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Floods, droughts and lawsuits are catalysts for reform
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20t century legacy: a highly engineered water

system...
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...to supply farms and cities far away from the most

abundant water supply sources...

Irrigated agriculture

Urban communities

® Urban water
suppliers

Millions of people
served

L No 4
: 15
’ 05
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....and a very complex water rights system

= Century-old water rights system
specifically designed for scarcity

— First in time, first in right

— No waste or unreasonable use
— Use it or lose it

— And a whole lot more...

= The 2014 Sustainable
Groundwater Management Act
develops a plan to regulate
aquifer management

= Water trading
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The unusually warm drought of 2012-16 was a

window into the future
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Five climate pressures are impacting water
management

-_

caution: [\VArming Shrinking Shorter wet
temperatures snowpack. - , SEER

More volatiles
precipitatiofs |
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California is warming

-
N\

Temperature change
by mid-century (degrees °F)
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= Temperature impacts:

Evaporative loss
Soil moisture deficits

Urban and agricultural
irrigation demand

Surface water quality

Increasing demand for
wetlands and instream flows
(cold water)
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Snowpack is shrinking, “snow droughts” common

= Snowpack impacts:

— Montane groundwater
recharge

— Total water budget and
timing

— Water available for
recharge

— Water quality

— Reservoir temperatures

Change in snow water equivalent

by mid-century (inches)
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“Seasonality” is increasing

- Mid-century conditions

- Seasonallty ImpaCtS: Preindustrial conditions
— Early and late season
irrigation demands 30 ; winter:
. increase in
— Increased demand for spring 25 Tpraclpitation

and fall wetland and river

ecosystem water 20 4 lfall: lsprlng:
decline in decline in
| wprecipitatio precipitation

— Reduced spring inflow to
reservoirs and irrigation

Share of wet season
precipitation (%)
o

systems 191
— Opportunities for managed 5
recharge
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Precipitation is becoming more volatile

- Extreme wet years

= Increased pressure to — Extreme dry years

expand flood reserve in

multipurpose reservoirs
200 -

= Increased pressure to
maintain carryover storage
in reservoirs

15

= |ncreased uncertainty
about flood recharge
opportunities

= Increased demand for
aquifer storage and

pumping

-50 -

Change in frequency compared
to preindustrial conditions (%)
(oF)
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Accelerated sea level rise

= Sea level rise impacts:

— Challenges to manage
salinity in coastal aquifers

— Threats to water quality and
levee stability in the
Sacramento-San Joaquin
Delta (15% of statewide
supply, 25% of SJV)

—— Extreme scenario

=== High scenario

= Intermediate scenario
«= Low scenario /

= Observed
s

Sea Level Rise
(feet above 1992 level)
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Reducing vulnerability requires concerted action

Four essential policy reforms:

1. Plan ahead

2. Upgrade the water grid

3. Update water allocation rules
4

. Find the money

PRIC
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Reform 1: Plan ahead

[ SucceSSfUI adaptatlon reqUireS ’f=7v°_“ﬁ ] * Households reporting water
advance planning at both local o R
I (g . ® Small water systems applying for

and regional scales. < a2t ystems applying

i e ke emergency drought funding (2012-16)
' :l\‘o’

= Top priorities:

— Strengthen urban water
management plans

— Ensure effective groundwater
sustainability plans

— Develop drinking water plans for
rural communities

— Prepare ecosystem drought plans
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Reform 2: Upgrade the water grid

= Modernizing California’s e JETNY
“water grid” can help reduce @i ol LT ﬂ.lLi ]|
costs of future droughts T T T T T TP
= Top priorities: o e

— Improve conveyance and
storage capacity

— Rethink operations
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Reform 3: Update water allocation rules

= Facilitate equitable and
efficient allocation during
dry times.

= Promote capture and
storage during wet times
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Reform 3: Update water allocation rules

= Top priorities:
— Promote groundwater
recharge

— Streamline trading and
banking

— Give the environment a water
budget

— Improve water rights
administration
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Reform 4: Find the money

' Annual water syst ding (2014 - 2016
= Reliable sources of nnual water system spending { )

funding are crucial

= Ratepayers the most ¢, | W State (2%
abundant source g B Local (85%)
N 12 $10.9
= But there are many S
fiscal orphans % A
S 4 $23
& $07 $1.0
0
Water Water Flood Aquatic GO bond
supply quality management  ecosystems  debt service
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Reform 4: Find the money

CA General Obligation Water Bonds

ol

= Top priorities: .
— Use general obligation bonds mPassed m Failed
for public benefit 2
— Fill the $2-3 billion gap for S
fiscal orphans 83
— Reform water pricing law il
§ ]
i N .

o

1970s 1980s 1990s 2000s 2010s
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Reasons for optimism

= Urban sector has been adapting
and investing in groundwater

= Agriculture has been innovating,
Improving efficiency, and working
toward groundwater sustainability

= Progress is under way on safe
drinking water supplies in rural
communities
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But difficult work lies ahead

= Efforts to date haven't
stopped species decline

= Need a new approach to
environmental management

= Also need to improve water
rights administration

= And make some tough
decisions about funding
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If you want to know more...

Mount et al. 2018. Managing Drought in a Changing Climate:
Four Essential Reforms. Public Policy Institute of California.

Hanak et al. 2019. Water and the Future of the San Joaquin
Valley. Public Policy Institute of California.

Mitchell et al. 2017. Building Drought Resilience in California
Cities and Suburbs. Public Policy Institute of California.

Escriva-Bou et al. 2016. Accounting for California’s Water. Public
Policy Institute of California.

Hanak et al. 2018. Replenishing groundwater in the San Joaquin
Valley. Public Policy Institute of California.

Hanak et al. 2014. Paying for Water in California. Public Policy
Institute of California.

Mount et al. 2017. Managqing California’s Freshwater
Ecosystems: Lessons from the 2012-16 Drought. Public Policy
Institute of California.

Van Butsic et al. 2017. Improving the Health of California’s
Headwater Forests. Public Policy Institute of California.
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https://www.ppic.org/publication/managing-drought-in-a-changing-climate-four-essential-reforms/
https://www.ppic.org/publication/managing-drought-in-a-changing-climate-four-essential-reforms/
https://www.ppic.org/publication/water-and-the-future-of-the-san-joaquin-valley/
https://www.ppic.org/publication/water-and-the-future-of-the-san-joaquin-valley/
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/publication/building-drought-resilience-californias-cities-suburbs/
https://www.ppic.org/publication/accounting-for-californias-water/
https://www.ppic.org/publication/replenishing-groundwater-in-the-san-joaquin-valley/
https://www.ppic.org/publication/replenishing-groundwater-in-the-san-joaquin-valley/
https://www.ppic.org/publication/paying-for-water-in-california/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/
https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/
https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/
https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/
https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/

Thank you
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Notes on the use of these slides

These slides were created to accompany a presentation. They do
not include full documentation of sources, data samples, methods,
and interpretations. To avoid misinterpretations, please contact:

Alvar Escriva-Bou

escriva@ppic.org
® 916 -440-1125
W @AlvarEscriva

Thank you for your interest in this work.
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