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The rising costs of coastal climate change 
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• 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 
residents, and 6,000 coastal workers 

President Biden granted a Major Disaster Declaration for the State of 
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

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 climate solutions 
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UC Multicampus initiative on 
Coastal Adaptation
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Goal: understand the use and 
integration of science with 
coastal adaptation planning, 
policy, and action in order to 
build UC’s research capacity 
to support effective climate 
change adaptation

1. Review understanding of coastal hazards, climate 
impacts, adaptation science needs

2. Convene experts, target science for ground policy 
development

3. Coordinate with communities… to identify gaps that 
UC could help address in the next ~5 years to support 
adaptation. 
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CA Coastal Commission SLR Guidance, 2018
Local Coastal Programs (LCPs) are basic 
planning tools used by local governments to 
guide development in the coastal zone. 
• LCPs contain the ground rules for future 

development and protection of coastal 
resources in the 76 coastal cities and 
counties. 

• 126 coastal zone jurisdictions separated 
into geographic segments

(Coastal) Adaptation Planning 
Process
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Challenges so far 
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1. The identification and implementation of “actionable” 
strategies

2. Interventions often occur independently of an adaptation plan 
(e.g. NBS) 

3. Transboundary effects: geographic scale and sectoral coverage 
1. Regional vs local strategies (e.g. SF Bay Shoreline Adaptation 

Atlas) 
2. legislation for the establishment of special districts to 

address flooding hazards and financing across legal 
jurisdictions

4. Equity, inclusion and engagement – climate equity and 
environmental justice implications of adaptation responses

5. Embracing adaptation pathways - integrating the monitoring of 
changes in environmental and social conditions with community 
vision and values
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Example: Santa Cruz, CA
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2003
General Plan and Local Coastal 
Program (LCP)

2017

Climate Adaptation Plan Update
UCSC Adaptation and Planning Course Established

Social Vulnerability to Coastal Climate Change Analysis
2018-2023 Local Hazard Mitigation Plan 

2018

2019

2022
Anticipated LCP update with sea level rise policies
Coastal Change Monitoring Network and Triggers 

Development

2020
SC Beaches: Urban Climate Adaptation Policy 

Implication & Response Strategy Report
2021
West Cliff Drive Adaptation & 
Management Plan Adopted

Sea Level Rise (SLR) Virtual 
Explorer for Santa Cruz

First Climate Adaptation Plan Adopted 

2012 

Sea Level Rise Vulnerability 
Assessment

2023 Bomb swells Jan 2023 



INTERNATIONAL RESEARCH SYMPOSIUM

Climate Change Adaptation in the Coastal Built Environment
Built Environment 
leArning for Climate 
AdaptatiON

Abstract ID: 

2
3

1

4
5
6
7

W h a t  is  p ro je c t e d  t o  h a p p e n ?   

Ho w  c a n  w e  b e t t e r  c o m m u n ic a t e  t h is  c h a n g e ?

Ho w  c a n  w e  c e n t e r  e n viro n m e n t a l ju s t ic e , e q u it y , a n d  
c o m m u n it ie s  in  a d a p t a t io n  in ve s t m e n t s ?

W h a t  w o rk s ?

Ho w  c a n  w e  e ffe c t ive ly im p le m e n t  a d a p t a t io n  p a t h w a ys  a n d  
a vo id  m a la d a p t a t io n ?  
Mo n it o r in g  a n d  Te c h n o lo g y fo r  im p le m e n t a t io n : w h e n  in t e rve n t io n  
s h o u ld  b e  im p le m e n t e d  a n d  h o w  t o  m e a s u re  t h e ir  p e rfo rm a n c e ?

Ho w  c a n  w e  b e t t e r  in t e g ra t e  re s e a rc h e r a n d  p ra c t it io n e r  
o b je c t ive s  t o  b e t t e r  s u p p o rt  a c t io n a b le  a d a p t a t io n ?

Ro a d m a p
fo r t a rg e t e d  
a d a p t a t io n  
sc ie n ce
(UC syst e m ) 

Key information, knowledge and technological gaps 
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Key information, knowledge and technological gaps 
Roadmap

 Ad va n ce s in  flood  m a p p in g
 Hist o ric  in fo rm a t ion  on  im p a c t s
 Erosion  ra t e s  a n d  sh o re lin e  ch a n g e  
 Coa st a l a cce ss  a n d  re c re a t ion  
 Coa st a l sq u e e ze  a n d  e cosyst e m  ch a n g e

 Coa st a l e cosyst e m s st ru c t u re s
 Coa st a l In fra st ru c t u re  a t  risk 
 Re g ion a l con n e c t ivit y 
 Grou n d w a t e r
 Econ om ic  e ffe c t s  

1

 Tot a l w a t e r le ve l com p on e n t s  
 Up d a t e d  (loca l) p ro je c t ion s 
 Sh ort  t o  lon g -t e rm  va ria b ilit y 
 Loca l w a ve  a c t ion  W h a t  is  

p ro je c t e d  t o  
h a p p e n ?   B. COASTAL IMP ACTS 

A. COASTAL CLIMATE CHANGE 
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 Ad va n ce s in  d e c is ion  su p p o rt  t oo ls  
 Im p rovin g  coa st a l ch a n g e  com m u n ica t ion2

3
4

 Qu a n t ifica t ion  o f Clim a t e  vu ln e ra b ilit y 
 Eq u it a b le  d is t rib u t ion  o f a d a p t a t io n  b e n e fit s  

Ho w  c a n  w e  b e t t e r  
c o m m u n ic a t e  t h is  
c h a n g e ?

Ho w  c a n  w e  c e n t e r  
e n viro n m e n t a l ju s t ic e , 
e q u it y , a n d  c o m m u n it ie s  
in  a d a p t a t io n  
in ve s t m e n t s ?

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

Key information, knowledge and technological gaps 
Roadmap
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 Eva lu a t ion  o f a va ila b le  so lu t ion s 
a n d  t h e ir co st -e ffe c t ive n e ss

 Qu a n t it a t ive  a d a p t a t ion  
p a t h w a ys 

 Na t u re -b a se d  Ad a p t a t ion  
 W e t la n d  re st o ra t ion

 Sp a t ia l d is t rib u t ion  o f b e n e fit s  
a n d  re g ion a l in t e rcon n e c t ion  
b e t w e e n  s t ra t e g ie s  

 Cost s  a n d  Be n e fit s  
 Clim a t e  co -b e n e fit s  

4

5
6

 Effe c t s  a c ro ss  t im e  h o rizon s 
 Fra m in g  lon g -t e rm  n e e d s in  sh o rt e r t e rm  p rog ra m s 
 Ma kin g  d e c is ion s b a se d  on  a va ila b le  sc ie n ce  
 Ad d re ssin g  t h e  a d a p t a t io n  fin a n ce  g a p

W h a t  
w o rk s ?

Ho w  c a n  w e  
e ffe c t ive ly im p le m e n t  
a d a p t a t io n  p a t h w a ys  
a n d  a vo id  
m a la d a p t a t io n ?  

Key information, knowledge and technological gaps 
Roadmap
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 Ta rg e t e d  m on it o rin g  o f t h e  coa st a l syst e m  a c ross  
sca le s

 Te ch n o log y a d va n ce s t o  su p p o rt  im p le m e n t a t ion6

7
 Re g ion a l co lla b o ra t ion  a n d  p a rt n e rsh ip s  in  coa st a l 

re s ilie n ce  
 Alig n m e n t  o f a ca d e m ic  in ce n t ive s  a n d  a d a p t a t ion  

p rog re ss  

Mo n it o r in g  a n d  Te c h n o lo g y fo r  
im p le m e n t a t io n : w h e n  
in t e rve n t io n s  s h o u ld  b e  
im p le m e n t e d  a n d  h o w  t o  
m e a s u re  p e rfo rm a n c e ?

Ho w  c a n  w e  b e t t e r  in t e g ra t e  
re s e a rc h e r  a n d  p ra c t it io n e r  
o b je c t ive s  t o  m o re  e ffe c t ive ly 
s u p p o rt  a c t io n a b le  a d a p t a t io n ?

Key information, knowledge and technological gaps 
Roadmap
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Conclusions

• 7 adaptation-centered research questions 
• 33 specific research gaps to address through actional science
• 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 
questions 

• A UC-wide disaster resilience hub can serve as an advisory body 
to local adaptation could critically support the integration of 
science with on-going coastal adaptation practice

13
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UC Multicampus Climate Resilience Initiative 

mailto:breguero@ucsc.edu
https://shorturl.at/oV137
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General trends
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1) The need for regional strategies. Ex. San Francisco 
Bay area, through hydrological connection between 
communities. 

2) Use of special ‘coastal adaptation’ districts to 
address hazards and financing challenges. Ex. 
“neighborhood scale” planning

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

4) 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
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Adaptation planning guide 
(2020) 

A 4 Step-by-step process 
that communities can use 
to plan for Climate Change 

https://www.caloes.ca.gov/wp-content/uploads/Hazard-Mitigation/Documents/CA-Adaptation-Planning-Guide-FINAL-June-2020-Accessible.pdf


INTERNATIONAL RESEARCH SYMPOSIUM

Climate Change Adaptation in the Coastal Built Environment
Built Environment 
leArning for Climate 
AdaptatiON

Abstract ID: 

Example: Santa Cruz, CA
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2003
General Plan and Local Coastal 
Program (LCP)

2017

Climate Adaptation Plan Update
UCSC Adaptation and Planning Course Established

Social Vulnerability to Coastal Climate Change Analysis
2018-2023 Local Hazard Mitigation Plan 

2018

2019

2022
Anticipated LCP update with sea level rise policies
Coastal Change Monitoring Network and Triggers 

Development

2020
SC Beaches: Urban Climate Adaptation Policy 

Implication & Response Strategy Report
2021
West Cliff Drive Adaptation & 
Management Plan Adopted

Sea Level Rise (SLR) Virtual 
Explorer for Santa Cruz

First Climate Adaptation Plan Adopted 

2012 

Sea Level Rise Vulnerability 
Assessment

2023 Bomb swells Jan 2023 

City of Santa Cruz 
Adaptation lead

Climate Adaptation 
Plan 

Climate Action 
Plan

Focus: coastal adaptation 
and management 

City climate mitigation 
and adaptation 

2030 Emission Goals

Local Hazard Mitigation 
Plans (FEMA)

Risk assessments, mitigation 
strategies, 5 yr updates 

Resilient Coast Santa Cruz Initiative
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