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The rising costs of coastal climate change

» (California’s coast is being impacted by not only increased
flooding, but also eroding beaches and cliffs, and raising
coastal groundwater levels.

* Two-thirds of California’s residents live in coastal
counties where over 675,000 people and $250 billion in
property are at risk of flooding from sea level rise and a
100-yr storm during the 21st century (Barnard et al.,
2019).

* This represents 6% of the state’s GDP of the 4th largest
global economy

* 85% of the shoreline is rapidly eroding, threatening 390
km of major highways, 16 km of railways, 14,000 President Biden granted a Major Disaster Declaration for the State of

residents. and 6.000 coastal workers California twice so far this year, triggering the release of Federal funds to
! ! help individuals and communities recover from severe winter storms,

flooding, landslides, and mudslides.

https://www.nytimes.com/2023/01/09/us/california-central-coast-santa-cruz-storm.html
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But rapidly becoming a leader in cllmate solutlons
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Strengthen Protections for Climate Vulnerable Communities
Bolster Public Health and Safety to Protect Against Increasing Climate Risks
Build a Climate Resilient Economy

Accelerate Nature-Based Climate Solutions and Strengthen Climate Resilience

of Natural Systems

Make Decisions Based on the Best Available Climate Science

Partner and Collaborate to Leverage Resources
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UC Multicampus initiative on MULTICAMPUS RESEARCH PROGRAMS
: AND INITIATIVES
Coastal Adaptation

Systemwide research to strengthen the UC research enterprise

Goal: understand the use and 1. Review understanding of coastal hazards, climate
integration of science with impacts, adaptation science needs
coastal adaptation planning, 2. Convene experts, target science for ground policy

policy, and action in order to
build UC’s research capacity
to support effective climate

change adaptation

development

3. Coordinate with communities... to identify gaps that
UC could help address in the next ~5 years to support
adaptation.

UCSANTACRII  UCSanDiego  uc sanTa BARBARA

Abstract ID:




Built Environment

beacon |

AdaptatiON

(Coastal) Adaptation Planning

Process
CA Coastal Commission SLR Guidance, 2018

Local Coastal Programs (LCPs) are basic

planning tools used by local governments to el s
guide development in the coastal zone. revise as needed

e LCPs contain the ground rules for future
development and protection of coastal
resources in the 76 coastal cities and

counties. 5. Draft updated or
n_eth_:Ffur.
* 126 coastal zone jurisdictions separated i,

into geographic segments
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1. Choose range of SLR
projections relevant to

LCP planning area/
segment

4. Identify adaptation
measures and LCP

policy options

leArning for Climate Climate Change Adaptation in the Coastal Built Environment

2. ldentify potential
SLR impacts in LCP
planning area/segment

3. Assess risks to
coastal resources and

development in
planning area (i.e.,
identify problem areas)
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a e nges So a r $14,000,000 o 70
$12,000,000 O 50
1. The identification and implementation of “actionable” $10,000,000 — 50
strategies $8,000,000 o 40
2. Interventions often occur independently of an adaptation plan  **%% . 30
(e 4 NBS) $4,000,000 20
. ' (0] 1
3. Transboundary effects: geographic scale and sectoral coverage """ = . 0
. . . . - 0
1. Regional vs local strategies (e.g. SF Bay Shoreline Adaptation 2014 2014 2016 2017 2018 2019 2022 2022
AtIaS) B Total Dollars O Total Grants
2. legislation for the establishment of special districts to Yes B No B InPart
address flooding hazards and financing across legal
4. Equity, inclusion and engagement — climate equity and Assessments

environmental justice implications of adaptation responses
5. Embracing adaptation pathways - integrating the monitoring of Adaptation Plans
changes in environmental and social conditions with community

vision and values Local Coastal

(0] 0,
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Example: Santa Cruz, CA

2012

First Climate Adaptation Plan Adopted

2018

Climate Adaptation Plan Update

UCSC Adaptation and Planning Course Established
Social Vulnerability to Coastal Climate Change Analysis
2018-2023 Local Hazard Mitigation Plan

2020
SC Beaches: Urban Climate Adaptation Policy
Implication &Response Strategy Report

2022

Anticipated LCP update with sea level rise policies
Coastal Change Monitoring Network and Triggers
Development
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PHASE TRIGGER(S) STRATEGY cosT PATHWAY VISUALIZATION FuTURE
TO INITIATE STRATEGY PRESENT .
B
2 O O 3 g 0 N/A Natural Beach and Dune N/A [ =
General Plan and Local Coastal
Program (LCP £
g ( ) i 1 Beach width Living Shoreline $5-58% O gy
Beach width, Repairs
2 frequency, C_ost exceedance, Managed Retreat §-6556 el
2 0 17 Loss of public use and access, ﬁ
Cliff erosion, Flood impacts
Sea Level Rise Vulnerability
5 0-10K
Assessment momomomom PLANNING PHASE mefll  STRATEGY NO LONGER EFFECTIVE @  TRIGGER POINTTO NEXT PHASE §$: 10K-100K
$5%: 100K-500K
I ———— IMPLEMENTATION PHASE * ONGOING USE OF STRATEGY TRANSITION TO DIFFERENT STRATEGY $855: S500K-1mil
$555%: 1 mil+

2019

Sea Level Rise (SLR) Virtual
Explorer for Santa Cruz

2021

West Cliff Drive Adaptation &
Management Plan Adopted
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Key information, knowledge and technological gaps
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How can we better communicate this change?

How can we centerenvironmental justice, equity,and

Roadmap
for targeted
adaptation
science

(UC system )

communities in adaptation investments?

What works?

How can we effectively implement adaptation pathways and
avoid maladaptation?

Monitoring and Technology for implementation: when interventiot
should be implemented and how to measure their performance?

OO0C0S

How can we better integrate researcher and practitioner
objectives to better support actionable adaptation?
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Key information, knowledge and technological gaps
Roadmap
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= Totalwaterlevelcomponents
= Updated (local)projections
= Shorttolong-term variability

P = Localwave action

= Advances in flood mapping * Coastalecosystems structures
» Historic inform ation on impacts * Coastallnfrastructure at risk

= Erosion rates and shoreline change * Regionalconnectivity

= Coastalaccess and recreation * Groundwater

* Coastalsqueeze and ecosystem change = Economic effects
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Key information, knowledge and technological gaps
Roadmap
How can we better = Advances in decision support tools
communicate this * Improving coastalchange communication
change?

(Abundance of information available to guide adaptation planning process
is both a strength and a weakness of the current state of coastal planning)

How can we center

environmental justice, _ _ _ N
" d " = Quantification of Clim ate vulnerability
cdul ana communitics . . : . .

quiy, = Equitable distribution ofadaptation benefits

in adaptation

ivestments?
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Key information, knowledge and technological gaps
Roadmap

beocon'

= Evaluation ofavailable solutions

. , = Spatialdistribution ofbenefits
and their cost-effectiveness

L , and regionalinterconnection
What = Quantitative adaptation

h between strategies
pathways

works? , = Costs and Benefits
= Nature-based Adaptation

, = Climate co-benefits
= Wetland restoration

= Effects across time horizons
How can we

ffectivelv ; 1 ¢ " Framing long-term needs in shorter term programs
CIICCl1Ve m cmen . .. . .
y P = Making decisions based on available science

adaptation pathways » Addressing the adaptation finance gap
and avoid

maladaptation?
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Key information, knowledge and technological gaps
Roadmap
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Monitoring and Technology for = Targeted monitoring ofthe coastal system across

implementation: when scales

interventions should be * Technology advances to support implementation
implemented and how to

measure performance?

How can we better integrate = Regionalcollaboration and partnerships in coastal
researcherand practitioner resilience
objectives to more effectively = Alignment ofacademic incentives and adaptation
support actionable adaptation? progress
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Conclusions

e 7 adaptation-centered research questions B —
~ California: aroadmapfor

* 33 specific research gaps to address through actional science B
* To be resolved by working together with practitioners and |
planners. It requires local, regional, and state partnerships with

stakeholders and agencies, and intercampus collaboration

* Collectively, UC campuses can bring the expertise, technology,
capacity, and relationships to holistically address these 7

guestions
* A UC-wide disaster resilience hub can serve as an advisory body $ %
to local adaptation could critically support the integration of . 5
science with on-going coastal adaptation practice '@ﬁ 33
< %
Resyjenct”

Abstract ID:



INTERNATIONAL RESEARCH SYMPOSIUM
Climate Change Adaptation in the Coastal Built Environment

beoconI

Built Environment
leArning for Climate
AdaptatiON

19t - 20t June 2023
Santander (Spain)

breguero@ucsc.edu

UC Multicampus Climate Resilience Initiative

University of

HUDDERSFIELD

Inspiring global professionals

&° ' L-Universita
versoao iKY I‘Hganta‘br]“a ta' Malta

Abstract ID:


mailto:breguero@ucsc.edu
https://shorturl.at/oV137

Built Environment
leArning for Climate
AdaptatiON

General trends

1) The need for regional strategies. Ex. San Francisco
Bay area, through hydrological connection between
communities.

Use of special ‘coastal adaptation’ districts to
address hazards and financing challenges. Ex.

“neighborhood scale” planning

Increasing focus on social equity, inclusion and
community engagement, which are featured in
multiple state guidance documents

Dynamic re-visioning of the adaptation planning
process and the use of “adaptation pathways”, by
linking future actions to potential changes in
environmental and social conditions.
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(Coastal) Adaptation Planning
Process

Adaptation planning guide

(2020) . Define
Assess Adaptation
Vulnerability Framework &
A 4 Step-by-step process Srategies
that communities can use . y Implement
to plan for Climate Change =P 96, Monitor,

Initiate ‘ Evaluate,
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Example: Santa Cruz, CA

City of Santa Cruz

Q2003 Adaptation lead
General Plan and Local Coastal ‘
O Program (LCP) 5 L
2012 Resilient Coast Santa Cruz Initiative
First Climate Adaptation Plan Adopted |
¢ 2017 Climate Adaptation Climate Action
Sea Level Rise Vulnerability Plan Plan
Assessment e City climate mitigation
2018 ¢ Focus: coastal adaptation Local Hazard Mitigation and adaptation
Climate Adaptation Plan Update and management Plans (FEMA) 2030 Emission Goals
UCSC Adaptation and Planning Course Established ®
Social Vulnerability to Coastal Climate Change Analysis 2019 Risk assessments, mitigation
2018-2023 Local Hazard Mitigation Plan Sea Level Rise (SLR) Virtual strategies, 5 yr updates

2020 ()  Explorer for Santa Cruz

SC Beaches: Urban Climate Adaptation Policy
Implication &Response Strategy Report O

2021

West Cliff Drive Adaptation &
Management Plan Adopted

2022 O

Anticipated LCP update with sea level rise policies

Coastal Change Monitoring Network and Triggers

Development 2023 Bomb swells Jan 2023
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PHASE TRIGGER(S) STRATEGY COST PATHWAY VISUALIZATION FUTURE
TO INITIATE STRATEGY PRESENT §

(=]

N/A Natural Beach and Dune N/A s —

Beach width Living Shoreline ] O ]

Mear-term
—

Beach width, Repairs
p) frequency, Cost exceedance, Managed Retreat $-5$55% EEEES ﬁ
Loss of public use and access,
Cliff erosion, Flood impacts
b 0-10K
mmmEE PLANNING PHASE wofll  STRATEGY NO LONGER EFFECTIVE @  TRIGGERPOINTTO NEXT PHASE $s: 10K-100K
$5S: 100K-500K
e MPLEMENTATION PHASE wal  ONGOING USE OF STRATEGY TRANSITION TO DIFFERENT STRATEGY $$$5:  500K-1mil
$555%:  1mil+

Figure 63. Natural Bridges State Beach adaptation pathway
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