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What does it mean for California?
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Maximum Temperature Departure Oct-Sep

Less snow/more rain

). . < 3 bo
A W R T ’“.f‘lﬁ
Earlier greenup dates;
enhanced wildfires

Earlier snowfed streamflow °



The Greenhouse Effect

Some sunlight that hits
the earth is reflected.
Some becomes heat.

CO: and other gases
in the atmosphere
trap heat, keeping
the earth warm.




Earth’s Climate System

Some sunlight
reflected
into space

Sub-surface Earth



Enhanced Greenhouse Effect

More greenhouse gases, more
radiation absorbed

Atmosphere

Extract and burn fossil fuels

add CO, to atmosphere Sub-surface

“Anthropogenic Climate Change”



What do models tell us?

with human effects
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California
Climate Science and Data

for Water Resources Management

California A
Climate Science psss————"
and Data SEESHa

http://www.water.ca.gov/climatechange/docs/CA Climate Science and Data Final Release June 2015.pdf



http://www.water.ca.gov/climatechange/docs/CA_Climate_Science_and_Data_Final_Release_June_2015.pdf

Projected Climate Change
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Observed Change

Rain as Percentage of Total Precipitation Location of 33 watersheds sampled
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Projected Climate Change

Snow Pack and Water Supply

Historical and projected California snowpack
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Observed Change

Runoff Timing Earlier
Monthly Average / Sacramento River System

Runoff (million acre-ft.)
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Projected Climate Change

Sea Level Rise

Projection Location (relative to the year 2000)
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Global -

California
South of Cape Mendocino

cotore | — by 2050
North of Cape Mendocino ' N y

California
South of Cape Mendocino

California
North of Cape Mendocino

Global |

Feet -9 0 2 i 1.5 2' 23 3 35 4 45 o 55 6'

Reprinted with permission from “Sea-Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future,” 2012, from the National Academy of Sciences, Courtesy of the
National Academies Press, Washington, D.C.
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CA Regional
Vulnerabilities

Climate Change Vulnerabilities

Because of the economic, geographic, and biological
diversity of California, vulnerabilities to anticipated
future climate changes are best assessed on a regional

basis. A few of the key climate change vulnerabilities
are indicated. For more in-depth descriptions

please go to: http://www.water.ca.gov/
climatechange/docs/CA_Climate_Science_
and_Data_Final_Release_June_2015.pdf.

| North Coast « Longer
drought periods could
reduce local fractured-rock
groundwater

supplies.

* Sea level

rise may

maketidal W

marshland
susceptible to more
frequent, longer and
deeper flooding.

| San Francisco Bay * Sea
level rise may increase the
susceptihility of
tidal wetlands to
more frequent,
longer and
deeper flooding.

North Lahontan « Increased
air and water temperatures
would place additional

stress on sensitive
ecosystems and
species. * Higher
temperatures and
longer dry seasons
would increase
wildfire risk.

Sacramento River
* Increased air and water
temperatures would place
additional stress on

sensitive ecosystems

and species.

« Loss of snowpack

storage may reduce
reliability of surface

water supplies and

result in greater demand on
groundwater resources.

7. Mountain
Counties * Loss |
of snowpack
storage may
reduce reliability
of surface water supplies
* Snowpack reduction
may have significant
impacts on the water-
related tourism industry.

TN

San Joaquin River
« Increasing temperatures
and variable precipitation
patterns would
affect agricultural
crops by
reducing winter
chill-hours,
increasing extreme
heat days and increasing
evapotranspiration.

| South Lahontan + Higher temperatures and
longer dry seasons would increase wildfire risk and
impair water quality in local streams and lakes.
+ Reduced snowpack would impact the winter-
dependent economy which also supports

disadvantaged
communities.

= Sacramento-San
Joaquin Delta ¢ Sea level J
rise may increase stress on i
Delta levees and change h 4
water quality.
Santa Barb;m

Central Coast + Coastal infrastructure Los Ansles

and nearshore ecosystems are
vulnerable to increasing sea level P
and storm surges, while coastal  §§
aquifers could be affected by
increasing salinity intrusion.

San Diego *

South Coast + Extreme precipitation
events may result in greater flood risk,
debris flows, and degradation of habitat.

Tulare Lake » Loss of
snowpack storage may reduce
reliability of surface imported

Colorado River * More
frequent and longer droughts
would reduce imported

+ Higher temperatures and
longer dry seasons would
increase wildfire risk and
impair water quality in
local streams and lakes.

water supplies and replenishment
of local supplies, and result in greater demand
on groundwater resources. * Increased air and
water temperatures would place additional
stress on sensitive ecosystems and species.

water supply
reliability and
decrease local
water guality and
habitat.




Climate Adaptation

Efforts by society or ecosystems to prepare for
or adjust to changes in the climate

Protective — guarding against
negative impacts of climate . & &5
= Q Ly ...
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change

Opportunistic — taking
advantage of any beneficial
effects of climate change
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Climate Mitigation

Efforts to reduce or prevent emission of
greenhouse gases

Using new technologies and renewable energies,
making older equipment more energy etficient, or
changing management practices or consumer behavior




Adaptation Strategies
Safeguarding California
Implementation Plan 2016

Water Sector
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DWR’s

Climate Action Plan

(CAP)

Comprehensive
Response
to Climate Change

http://www.water.ca.gov/climatechange/CAP.cfm

Department of Water Resources
Climate Change Program

January 2016

The Caiifornia Department of Water Resources | DWE] has 10 fall tire: staff in its Oimate Ohange Frogam to
sunport climate change actities aoross the State. Spedsiists in both adaptation and mitigetion are locsted in
Sacrarmento and four regornel offices. The: goal of the program is to provide regonally-specfic dimate change
information to local weter managers and bo support all DYWR prosrams, projects, and doouments by prosiding
arness to the isbeck research, data, tools, and guidance for California’s unique water mansgement issues refted to
= warming dimate.

CANE CLIMIATE ACTHMON PLAN

Phase |- DWR Greenhowse Gas Emissions Reduction Flan

Prase: | of DWWR"s Cimate Artion Plan mvers mitigation of gresnhouss pases |GHET).
This pian s out sheps to ot the Department's SHIS smissons by 50 peroent below
1950 bels by 2020, and B0 parcent below 19590 levels by 2000,

in 2045, DWR received the Oimete Leadership &ward for “Excell=nce in Gresnhouse
iGas Mansgement: Goal Setiing™ for it work on the Greenhouse Gas Emisions
Reduction Plan. The awand, pressnted oy the LS. ER4, the Assodation of Cimate
Ohange Offioers, The Oimate: Registry, and The Cenber for Climeats snd Enenzy Solutions,
uﬂnhmmm“hm?s maragement. DWR iz one of
oy two pubiic spencies to be honorned with this awand. The Department's Cimats
mmmwammm Ares Sustainable Busness Awend in 2042,

Phicse II- dimate Change Snalysis Soenanio Seection and Seidanoe

Preaze Il of DWR's Dirmarte Action Plan will b= s famework and dats tnolbox to guide srahysis of the =fects of
climate changs on DWR projects and activities. The project will ensure thet sl DWR projects mest standands for
consistency, quality, and adequacy in climate change anslyses for planning ackfvties. This guidance may provids
aszistance to local water mansgers, as well

Oimate Change Technicsl Advisory Group

== Az partof DWR's Cimste Action Pian Prass |, (WR =mpereled the Oimate Change
Techniml Advisory Sroup [CCTAS) in order to engage the aosdemic and ressandh community
fior the best dimete scence available. Comprised of 14 experts in the disdplines of
atmospheric soence, hydroiogy, Ovil engineering, environmental soence, dimate dak,
socal SUence, PESOUITE SCONGIMES, and use planning and cimat: modeing, the Zroup
expilored DVWHR'S nesds for techniol analysis, global dimete modsl seiection, soenanno
deyminpment for extremes analyses and downsoaing, In Aumust 2049, the CCTAS provided

| its recommendabions to DWR on how best to use svailable cimate information, which ane
uen'lundlnﬂ'-emp-ort “Parspectivas and Guidance jor Cimete Change Anakysis™.

i sty v s o] &1 Suidancs Clmate (eaege Angbeys odi

Phize 1l Qimate Change Vulnerzbility Azsessment and Adsption Flan
Prease: 1l will sviuerhe the volnerability of DYWE fadlities, opertions, and
peopie to sy dimate change impacts, snd deeiop sdsptytion
siratepies to improve DWR's resiliency o dimate change. The
ulnerability Asssssment will be released in 2096




CAP Phase I

Greenhouse Gas Reduction Plan

* 50% Emissions
Reduction from 1990
levels by 2020

e 80% Emissions
Reduction from 1990
levels by 2050

e Won National Climate
Leadership Award, 2015

LEADERSHIP
W s



CAP Phase II

Framework for Consistent Climate Change Handling

Goal: Improve standardization and quality in climate
change analyses across all DWR programs

Climate Change Technical Advisory Group:
Provided perspectives and guidance on climate change
and “GCM” assessment

NEXT STEPS:

“* Department-wide guidance for Climate Change
using “recommended” models/scenarios
% Provide “best science” to local water managers
“* Engage with other State agencies to align with
. our methodology (CEC - 4t Assessment) .



CAP Phase III
DWR Vulnerability Assessment and Adaptation Plan

Identify

Vulnerabilitiés

Goal: Assess risk levels & identify most vulnerable activities and
develop adaptation goals & create a plan of action
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