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%%W A Media About the Assessment c}Settings

CALIFORNIA'S FOURTH
: ﬁg‘;&‘sﬂzﬁ%ﬁ"“ STATEWIDE REGIONAL TECH REPORTS TOOLS EVENTS Q

WHAT IS THE CLIMATE ASSESSMENT?

California’s Climate Change Assessments contribute to the scientific foundation for
understanding climate-related vulnerability at the local scale and informing resilience
actions, while also directly informing State policies, plans, programs, and guidance, to
promote effective and integrated action to safeguard California from climate change.

www.climateassessment.ca.gov




Springer Atmespheric Sdences

California’s Climate

by DanielR. Cayan - Susanne Moser
Our Changing Climate Eﬁuidoﬁa:(t}-Mi(h;j!Hanemann
Change Assessments a5 | ozompmome | R
R | California
Since California’s landmark executive order (S-3-05) in Q# 3 . gmg;i;etnanos

2005, the state has conducted periodic scientific A
assessments of regional climate change impacts -~

First California Climate Change Assessment (2006) ‘*‘“"*"’
 Documented severity of potential impacts '
e Supported passage of AB 32 ==

o
€] Springer

Second California Climate Change Assessment (2009) B OurChanging Climate 2012
* Recognized importance of adaptation ' e e
* Informed California Climate Adaptation Strategy (2009) el O OB

Third California Climate Change Assessment (2012)
* Regional and local studies
e |dentified barriers to adaptation
* Improved understanding of interactions between local
vulnerabilities and climate risks

A Summary Report on the Third Assessment
from the California Climate Change Center




The Fourth Assessment

CLIMATE
JUSTICE

Features more than 50 reports:
44 technical studies
9 regional synthesis reports ~
3 statewide topical reports L

oo BAY AF e <NEVADA
Ocean & coast communities O SIG S ot
Tribal and indigenous communities =

Climate justice
1 statewide summary/integration report

TRIBAL
COMMUNITIES

AND COAST
COMMUNITIES

Over 100 contributing authors

Emphasis on regional climate
adaptation




Regional reports

Regional climate projections
* Temperature

Precipitation
Sea Level Rise
Wildfire

Threats and adaptation strategies for

Terrestrial and freshwater ecosystems
Agriculture, forests, and working lands
Water, energy, and transportation
infrastructure

Public health

Tribes and indigenous communities

AND COAST
COMMUNITIES

CLIMATE
JUSTICE

TRIBAL
COMMUNITIES

SIERRA
-NEVADA

REGION




Topical assessments

“While all Californians are impacted by climate
change, certain communities are in a better
position to respond, recover, and adjust as these
changes occur, while others are more
vulnerable. In many cases, the most vulnerable
are the same communities that already
experience social, racial, health, and economic
inequities. Building a resilient California requires
increasing the capacity of communities and
people to be able to withstand and recover from
climate-related disruptions, and learning to
adapt in the face of this change”

- Safeguarding California Plan: 2018 Update

CLIMATE
JUSTICE

TRIBAL
COMMUNITIES

SIERRA
“NEVADA
REGION

AND COAST
COMMUNITIES
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e Strategies for managing freshwater ecosystems
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POPULATION

AREA(MI?)

Mendocino

87,628

3,506

Humboldt

136,646

3,568

Del Norte

27,540

1,006

Lake

64,116

1,256

Trinity

12,782

3,179

Siskiyou

43,603

6,278

Total

372,315

18,793

% of State

0.9%

11.5%

- Counties

~ Major Roads

3
'y

60 Miles
]




Human Activity Atmospheric Emissions
of Greenhouse Gases

Direct Impacts
(Section 2)

Rising Precipitation
Temperature Variability

Soil S Sea Level
Drought i
. Moisture e Fietalli Rise

Indirect Natural System Impacts Indirect Community Impacts
(Section 3) (Section 4)

Forests and Rivers and . Water &
Wildlife Wetlands Energy
. : Public Cultural




Projected global carbon emissions scenarios
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Projected temperature increases

Historical - observed
Historical - modeled range
— RCP4.5 average
- RCP8.5 average
| RCP4.5 range
RCP8.5 range
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Projected temperature increases

RCP8.5 2006-2039 RCP8.5 2040-2069 RCP8.5 2070-2100
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Change in annual mean maximum temperature (°F)




Willow Creek Heat Days (> 100 F)

Source: Cal-Adapt.org

Historical
(1960-1990)

Future
(2070-2100)

3 d/yr

40 d/yr




Uncertain change in annual precipitation

Historical - observed
Historical - modeled range
RCP4.5 average
RCP8.5 average

' RCP4.5 range
RCP8.5 rapgcle
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Increase in precipitation 3-day maximum
extremes precipitation change
(RCP 8.5)

Percent
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Atmospheric rivers




Increasing proportion of precipitation
delivered by atmospheric rivers

Russian River basin

B AR precipitation
Non-AR precipitation
® Total precipitation
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Gershunov et al. 2019 Scientific Reports 1015 @0 25%




“Extreme precipitation in the Russian River basin
becomes more than twice as likely in the second half
of the 215 century compared to the second half of the
20, This projected change is due essentially to ARs.”

Gershunov et al. 2019 Scientific Reports



Decreasing summer stream flow
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Decreasing soil moisture
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Extreme
Dry Years

FUTURE RISK BY 2100

1.8 x

AS FREQUENT
N NORTHERN

2.4 X

AS FREQUENT

KEY IMPACT WATER SCARCITY

Climate change “"whiplash” effect

Extreme
Wet Years

FUTURE RISK BY 2100

2.5X
. AS FREQUENT
2.5X

AS FREQUENT

KEY IMPACT INFRASTRUCTURE STRESS

Dry-to-Wet
Whiplash

FUTURE RISK BY 2100

1.25x

AS FREQUENT

2 X t
AS FREQUENT 0

KEY IMPACT MUDSLIDES




Uncertain changes in coastal fog
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Source: Torregrosa et al. 2014




Increasing wildfire: annual area burned

2035-2064

hectares

Source: Westerling 2018




Sea level rise: Humboldt Bay maximum high tide
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| Community impacts

e \ulnerable infrastructure, including transportation, water
supply, energy and communication systems

e Public health risks from wildfire, floods, and disease vectors

e Disproportionate impacts to disadvantaged communities

B, R ok

Recommendations

e Short- and long-term.infrastructure planning

e |nvestment in emergency planning and response systems

e Promote community-engaged-approaches to climate
vulnerability assessment and adaptation




Ecosystem impacts

e e Habitat loss for sensitive plant and wildlife species
& e Change in vegetation types
o ¥R e Reduced productivity of rangeland and pastureland
Lk A systems
i Lok H\ ® o &
5 KE k. 5 .‘R‘%’
n 4 z I j Al &

.~ Recommendations

e Enhance ecosystem monitoring network
Wass e Protect habitat corridors and climate refugia
“ % e Prescribed fire on grassland and forest ecosystems




Key findings of regional assessment

'““@ North coast has unique challenges and opportunities for adapting
' toclimate change

| While everyone willbe affected by climate change, vulnerable
// communities are most at risk

- Land use decisions are critical to increasing (or decreasing) the
impacts of climate change

Tribes are leading climate adaptation action in the region
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Freshwater ecosystem threats

e Changing temperature and flow regimes P ey
e Habitat loss RN AP

e Introduced species S gt



If present trends
continue...

Within

50 years

11 of 21
(52%) of
California’s
anadromous
species are
likely to be
extinct.

SOS II: FISH IN HOT WATER

Status, threats and solutions for California salmon,
steelhead, and trout.

FISH-WATER-PEOPLE

SUCDAVIS

— CENTER ror
Based on a report by Dr. Peter B. Moyle, Dr. Rob Lusardi and Patrick Samuel commissioned by California Trout. < WATERSHED SCIENCES

HHHHH

Moyle et al. 2017 CalTrout




2012-2016 Drought: a glimpse into the future
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Lessons learned from the drought

pplc PUBLIC POLICY
INSTITUTE oF CALIFORMIA

JUNE 2016

sefrey Mourt, Managing Water for
CateinChappele the Environment
cwsmmall During Drought

Lessons from Victoria, Australia

ri driititive

BER 2017

leffrey Mount,
Brian Gray,
Caitrin Chappalls,
Greg Gartrell,

Ted Grantham,
Pater Moyle,
Nathaniel Seavy,
Leon Szeptycki,
Barton “Buzz"
Thampsan

with research suppoert from

JTelena Jeadimrovie

PUBLIC POLICY
INSTITUTE or CALIFORNIA

Managing California’s
Freshwater Ecosystems
Lessons from the 2012-16 Dmught

Public Policy Institute of California Water Policy Center
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Freshwater ecosystem threats

e Changing temperature and flow regimes e g
e Habitat loss R A
* Introduced species

+ ~w-s4 Adaptationstrategies

e e Secure water for the environment
* Reconnect rivers o ——
e Actively manage native and non-native species
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(1) Managing water for the environment

Biotic Thresholds

. = = = Mixed rain-snow Cottonwood
e Environmental water budgets: e e = Wilow

Snow-dominated et——

annual environmental water —Pequed ], Chinook outmigration  Maytyemergenc
allocations that can be managed
flexibility

* Functional flows: components of
the flow regime that control
important physical, biochemical,
and ecosystem functions

Steelhead spawning

Chinook | Qutmigration

spawning

5
e
2
a

1
Dec Jan Feb Mar Apr May Jun Jul

Yarnell et al. 2010




Example: Functional flows in practice

-
( Sacramento

Putah Creek Berryessa [REEARE : |

Reservoir ol 7S \

* Sacramento

Yolo -—&
Bypass/ (_,
Study area S

L) () =

Toe Drain ¢ Deep Wa
Ship Channel

N

Rainbow trout Sacramento
pikeminnow _ P g
E : l e e Ol Bluegil
Prickly sculpin — - S ommon carp .
; California roach Hitch -
native native non-native Black crappie

40




Putah Creek Flow Recommendations

Ecosystem-based flow
recommendations

Enhanced spring flows for spawning
and rearing of resident natives

Summer baseflows to maintain
connectivity

Enhanced winter baseflows to support
salmon migration and spawning

Habitat maintenance pulse flows to
redistribute sediment and control non-
natives

Change in mean monthly streamflow (%)

Spring spawning flows
T ——

Overall
annual
change

_—

|
[
(=]

1

|
o
o

L

T T T T T T T

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Kiernan et al. 2012




Ecosystem Response to Functional Flows
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iled ecosystem
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Putah Creek




Scaling Up

California Environmental Flows Framework
A tiered approach to developing environmental flows across California

HOME PROJECT PRODUCTS RESOURCES ABOUT

TCLEY SR “—;N a}f.‘
- __‘”I- L *~ ceff.ucdavis.edu
.—"v\ oo :

-



California Environmental Flows Framework

. Statewide approach for setting
Tier 1 [reference-based flow targets

. Regional or site-specific
Tier 2 {refinement where necessary

Data sharing and information
dissemination to the public




Functional flow components

Peak Magnitude Flows

PR e ] -
-

Recession

Wet
Season
Initiation :




Quantifying functional flows

Spring flow recession

N

sp—1 | g r Q[

Daily flow (1000 cfs)

Oct 1 Nov 20 Jan 9 Feb 28

Percentiles: B 10th | 25th

Apr 19

B 50th

Jun 8

Jul 28

W 75th

Sep 16

B 90th




2) Reconnecting rivers

-

J.C. Boyle Dam, Klamath River e B EEEERE




Example: Restoring floodplains




Priming the Productivity Pump
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Towards multi-benefit floodplain management

© Carsen Jeffres




(3) Managing species assemblages




Example: Trait-based approaches

f{ e H Chinook salmon, Coastrange sculpin, Coho

' salmon, Green sturgeon, Klamath River
lamprey, Klamath smallscale sucker,
Lamprey, Marbled sculpin, Prickly sculpin,
Speckled dace, Threespine stickleback,
Trout (mykiss), Western brook lamprey,
White sturgeon

San Diegd

L
Tijuana Mexicali




Species traits assessment

National FishTraits Database
* Trophic ecology
e Body size

e Reproductive ecology (life
history)

* Habitat associations

e Salinity and temperature
tolerance

M VirginiaTech o
gfnvenf the Future J‘ff Fishtraits Database

Home | Keyword Search | Taxonomy Search | Attribute Search | Map Search

Credits: Dr. Emn
Contact: Dr. Emmanuel A, Frimpong

elcome to the FishTraits Database

3 ttalts I:»a-.ed anal'g,'ses of freshwater fishes in the U
useful information on these species is documented only in cbscure sources. The largely inaccessible
and/or traits particularly challenging.

FishTraits is a database of >

genera. The databas ains |n'rmmat|un on four n'|a]or categori

salinity and temperature tolerances. Information on geographic distribution aru:l co

information as attributes. Descriptions of attributes are available here. Many sources were consulted

FishTraits provides many opportunities for cenducting research on fish species traits and constitutes
raits and species of Morth American fishes. Details of the origin of the database, potential uses, and

Documents:

« Traits Scrip
» Data ption and Scope
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A few concluding thoughts...

Climate change will intensify current threats to freshwater
ecosystems and native species

Managing water for the environment, coupled with the restoration
of river network and river-landscape connectivity will enhance
ecosystem resilience

Management of novel aquatic ecosystems will require adaptive
approaches that focus on indicators beyond endangered species







