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The State’s approach to building resilience in California, which
recognizes the interconnections and interdependences across people,

nature, and infrastructure,




Impact of Climate Change on Human Health
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TEMPERATURE OUTLOOK

MUCH ABOVE

Yesterday,
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last year,
fomoirow,
== this winter...
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Natural
Clmate
Change

Mila nko vitc h Cyc le s-

Natural warming
and coolng climate
cycles

Milankovitch Cycles. Schematic of the Earth’s orbital changes (Milankovitch
cycles) that drive the ice age cycles. 'T’ denotes changes in the tilt (or obliquity) of
the Earth’s axis, ‘E’ denotes changes in the eccentricity of the orbit (due to variations
in the minor axis of the ellipse), and ‘P’ denotes precession, that is, changes in the
direction of the axis tilt at a given point of the orbit. Source: Rahmstorf and
Schelinhuber (2006).



97% of clmate science expertsand 97% of
clmate science papers(12,000) agree
waming isman-made

For centunes, atmospheric carbon dioxide had never been above this line
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-+—— current level

<+—— 1950 level

Concentration
of Co2 in the
atmosphere
overthe past
few hundred
thousand

years.
NASA/NOAA




Clmate
Proje c tions

GlobalClmate
Models (GCM’s) —
modelofhow the

Earth’satmosphere,
oceans, land
suffacesand sea ice

mteractto affect the
clmate.

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
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Changes in the Cryospheare:
Snow, Frozen Ground, Sea lce, Ice Sheets, Glaciers

Changes infon the Land Surface:
Orography, Land Use, Vegetation, Ecosystems




Clmate
Proje c tions

Re pre se nta tive
Concentration
Pathways (RCP’s)

“Green House Gasses”

Increase in Average Global Temperature

RCP8.5
Business-as-usual
2.1 frillion tons carbon s

p

RCP6.0

emissions peak 2080

1.4 trillion tons carbon

o B
RCP4.5

emissions peak 2040-50
1.2 trillion tons carbon

_--—-----

2100 2150

flshEDOM Global Temperature Projections for various RCP Scenarios

Sowrce: Architacture 2030; Adapted from IPCC Fifth Azsessment Report, 2013
Reprasentatve Concentration Pathways (RCP), lemperature projectons for SRES scenarios and the RCPs.




Califfomia’s Climate Change Assessments

TABLE 1 | SUMMARY OF CALIFORNIA'S CLIMATE CHANGE ASSESSMENTS

FIRST CALIFORNIA
CLIMATE ASSESSMENT

SECOND CALIFORNIA
CLIMATE ASSESSMENT

THIRD CALIFORNIA
CLIMATE ASSESSMENT

FOURTH CALIFORNIA CLIMATE
ASSESSMENT

YEAR

2006

2012

2018

DESCRIPTION

Understanding climate
impacts in California
Developed to provide
support for undertaking
greenhouse gas emission
reductions.

Understanding how climate
change will affect specific
sactors. Made the case that
adaptation could reduce
Cosis

Increased understanding
of vulnerability in natural
and human systems,
and generated two pilot
regional assessments.

Technical and regional reports
designed to support adaptation
actions at the state, regional, and

local level

Executive Order 5-3-05

Policymakers’ desire to
know if adaptation was

needed,

2009 Climate Adaptation
Strateqy

2015 Climate Change Research
Plan

OUTCOME

Assembly Bill (AB) 32

2009 Climate Adaptation
Strateqy

Supported passage of new

climate adaptation laws.

Infarming the implementation of AB
2800, which requires a report on
how engineering standards should
be changed to consider dimate
change. Other outcomes to be

determined.




Fourth Asse ssment: Supporting
Adaptation and Resilience

State wide Reports
Summary Report
California’sOcean and Coast
Thibaland Indigenous Communitie s within C a lifo mia
Climate Justic e
Regional Reports (9)
Tec hnical Re ports (44)

Agric ulture , Bio dive rsity, Ene rgy, Fo re sts and Wild fire,
Govemance, Oceans & Coasts, Pojections, Datasets, and Tools,
Public Health, Water (10)

Tols
State portalforaccessing climate change projec tions
He alth informed heat thre shold s forc o mmunitie s

Coastalflooding scenarios

OCEAN
AND COAST
COMMUNITIES

CLIMATE
JUSTICE

TRIBAL
COMMUNITIES




CA Climate
Proje c tions

“These findings are
profoundly serious and
will continue to guide us
as we confront the
apocalyptic threat of
irreversible climate
change.” — Gov. Jerry
Brown

SCIENTIFIC CONFIDENCE

CLIMATE IMPACT DIRECTION FOR FUTURE CHANGE

SEA LEVELS

DECLINING

HEAVY PRECIPITATION EVENTS INCREASING A Medium-High

Medium-High
|

AREA BURNED BY WILDFIRE INCREASING A Medium High

While most of these trends have been generally understood and expected since before California’s First Climate
Change Assessment in 2006, the Fourth Assessment provides new quantitative tools to understand and address these
impacts. The updated results from the suite of Fourth Assessment models and analyses demonstrate the importance
of achieving global reductions in greenhouse gas emissions. !
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Key projected climate changes:
Continued future waming (Avg. max temps)
-4-5° Fincrease by mid-c e ntury
-5-8° degree Fincrease by late-c entury

# extreme temp daysto increase aswellas
temperatures

Precipitation —dry and wetextremesexpected to
increase

Se a levelrse
1-2 ftincrease by mid-c e ntury

8-10 ftincrease by end of century

Wildfire mcreases

% CALIFORNIA'S FOURTH
: CLIMATE CHANGE
ASSESSMENT

Los Angeles
Region Report




IA Region
Pre cipita tion

a) Annual time series b)] Time penod summaries

Historical - observed Histoncal - observed AVG/MIN/MAX
Histonical - modeled range Historical - modeled AVGMIN/MAX
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Annual average precipitation {inches)
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1960 1980 2000 2020 2040 2060 2080 2100 1976-2005 2006-2039 2040-2069 2070-2100

Historical observed (black), historical modeled (grey), and projected future (RCP4.5 - blue, RCP8.5

red) annual average precipitation over the LA region. (a) Annual time series (historical: 1960-2005,
RCP4.5/RCP8.5: 2006-2100), with solid lines representing model averages and shading representing
spread across models. (b) Summary of model averages (circles) and spread (vertical lines) across four
time periods: 1976-2005 (historical), 2006-2039 (early-2 1st century), 2040-2069 (mid-21st century),

and 2070-2100 (late-21st century). Unit is inches



Santa Clanta Extreme Heat Predic tions -
Days over103.8° F

Number of Extreme Heat Days by Year

This chart shows number of days in a year when daily maximum temperature is above the extreme heat threshold of 103.8 °F. Data is
shown for Grnd Cell (34 40625, -116.53125) under the RCP 8.5 scenario in which emissions continue to rise strongly through 2050 and
plateau around 2100

B Observed (1950-2005) B CanESMZ (Average)

Future (2006—2099) —

P P ] s e
Modeled future projections

Number of Extreme Heat Days
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Precipitation

Precipitation (inches)

20186 2020 2022 2024 2026

2028 2030 2032 2034 2036 2038 2040 2042 2044 2046

Year (Jan - Dec)

OBSERVED HISTORICAL
1961-1990 Average

16.7 inches

DROUGHT SCENARIO

20232042 Average

11.7 inches







O Tming of supply

O Reduced wateravailability
O Watersupply portfo lio

O New supply options

BY 2050
WATER SUPPLY FROM SNOWPACK
ISPROJECTED TO
DEC LINE BY TWO -THIRDS




FIGURE 17 | POTENTIAL CHANGES IN OCTOBER
RESERVOIR STORAGE

Millions of Acre Feet

m |n-Stream/River
== Canal’Pipeline
= = Delta Boundary

L
1980 2000 2020 2040 2060 2080 2100
October

Increased floods

mmm Shasta (Sacramenta)
mmm  Orovills (Feathar) Resarvair

Upper Feather

Re se rvo ir o p e ra tio n risks = rommpmeiay (| " G Lo
s Don Pedro (Tuolumna)

Oroville-Thermalito

McCiure {Merced )

ma na g :ing mo Ie e XtIe me mmm  Millerion (U San Joaguin)
rainfalleve nts and
preventing floods R——

\ South Bay

Canyoverstorage dec line
Coastal Branch

Increased drought : _
Reduced wateravailability ot S S e

West Branch

(]
Los Angeles

East Branch
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Highersea levels

Ievee failure

Greaterfloods

Sa ltw a te r mtrusio n

Unc ertainties in management
ofcrticalhabitat

Uncertaintiesin management
of conveyance areas
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Crtic alsourc e
Increased groundwaterstorage

Manage fluctuations (drerdry's
and wetterwe ts)

Shift from vo luntary to
mandatory re quire me nts

Groundwaterdroughtreserves

SANTA CLARA RIVER VALLEY
EAST SUB-BASIN

Legend

AR i

DOS1 2 3 4
T e 1 5

Prepared by CLWWGA Dept. of Wator Resources

r | San Francisquito Canyon Road

) Bouguet Canyon Read |




WaterDemand
Changes

Evapotranspiration inc rease
Ubanlandscape —CRIICAL

Wateruse behavior

Without adaptation demand increases




Water Energy Efficiency




Wild fires — soil ero sion

Pre c ip ita tio n inte nsity
Capture and use more diffic ult
Greaterflood rskand damages

Stormwaterpollutantloading

Ec o system (wamming)
Native plants deaths
Invasive species

Increased threatto stressed and
endangered species

——
SANTA CLARITA VALLEY

S AMZ1220

HOMETOWNSTATION.COM
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* Algae blooms

* Watertreatment processes
may need to change

* Wamerwaterholdsmore
dissolved matemnal
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Exposure related to climate
change

Po pula tio n se nsitivity
Adaptive capacity

FIGURE 11

Los Angeles County, Climate Change Vulnerability by Census Tract

" Climate Change
Vulnerability

Census Tract Scores



Capture waterin wetperods
Increase localstorage water
Stormwatercapture

Recycling

Updating infra struc ture

Inprove public communic ation

Ihcrease waterefficiency and
conservation
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Scenaro C

- Reduced Alluvialand Saugus
supplie s

- RRBBankat 10 TAFRecovery

- No NewhallIand Semitropic
Bank Supples

- 2035 Climate Change
Assum p tio ns (SWP)

- Restric tive Delta Operations
(SWP)

- No Water Fx

Photo by Thomas Wasper




Supplies Without Adaptation

Percent Reliability (%)

2020 2025 2030 2035 2040 2045 2050

Year
[l Base Scenario " Scenaric A [ ScenarioB M Scenario C




Actionsproposed to reach 95% reliability goal

Existing Rosedale-Rio Bravo Banking
Program

Ihcrease take capacity to 20,000 AFY
By 2035

New Saugusstorage and recovery
program

Injection capacity of 5,000 AFY
Recovery capacity of 10,000 AFY -
By 2046 o




Reliability of Sc enanos with
Scenano C Proposed Actions

Percent Reliahility (%)
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2020 2025 2030 2035 2040 2045 2050

Year
[l Base Scenario Scenario A ScenarioB M Scenario C




Alluvium Recharge

New State Water
Conservation/Efficiency
Standards

StormwaterCapture

Recycled Water
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