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Learning Objectives

Become familiar with the ANCR/International Code Council (ICC) 
Community Resilience Benchmarks that focused on 19 functional 
areas to deliver essential services and take practical actions for a 

community to become more resilient.

Review lessons learned in Florida, Hawaii, Puerto Rico, and the 
Bahamas in the aftermath of severe hurricanes and how they can 

be applicable to different regions in California.

Discover how New York City is enhancing its public waterfront to 
be more resilient, accessible and attractive and how this could 

relate to California coastlines.

Learn how architecture teams can integrate regional and 
hyperlocal data about climate change vulnerability into design 

projects.
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Access to today’s 
recording will be 

made available on 
our website

Today’s session 
qualifies for 1 AIA 

HSW/LU

Please use the 
Q&A function to 

ask questions for 
today’s presenters

Cultivate a 
positive learning 

environment

Housekeeping Reminders
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Frederick Marks, FAIA, LEED AP BD+C 
Visiting Scholar & Research Collaborator, 

Salk Institute for Biological Studies
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Illya Azaroff, FAIA 
Professor, New York City 

College of Technology (CUNY) 
and founding Principal, +LAB 

Architect PLLC

Adele Houghton, FAIA, DrPH 
President, Biositu, LLC and co-

author of Architectural 
Epidemiology (2024)



Q & A



Thank you

AIA members should receive today’s 
course credit on your transcript within 

1-2 weeks.

Illya Azaroff, FAIA 
iazaroff@pluslabglobal.com

www.pluslabglobal.com

Adele Houghton, FAIA, DrPH 
adeleh@biositu.com 

www.alignmentprocess.org

mailto:iazaroff@pluslabglobal.com
mailto:adeleh@biositu.com


Onagawa Japan, Tohoku Recovery, 2014

Hurricanestrong Home, Queens New York 2019

Hurricane Maria Response, Island of Dominica 2018

Ko’olauloa Community Resilience Hub Hawaii 2019

HURRIPLAN Training 
Saipan, CNMI, Northern Marianas Island 2015

A Few Stories from the field +
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Health Safety and Welfare

Policy
Disaster Response 

Mitigation & Training

Building capacity across the world
Giving voice and vision to underserved communities



Making Resilience 
a Priority
Agenda

•WHY – issues we face
•COP Opportunity Need for Architects
•California context

• Case study 1 

•Resilience - How to
• Case study 2 

•Resources



We are all in the same storm…..
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Riverine 
Flooding

Missouri 
and 

Mississippi  

Economic loss

Food chain

Displacement

Climate Justice



Climate vulnerabilities 









FLOODING: New York   to California  

                                                                  

+1.5°
The Paris Agreement lower limit goal. Flood damage increases by 160%–240%. 

Up to 350 million more city dwellers than today are vulnerable.

How far do we need to go? 

Credit: AP



This is the storm
Scale + Scope of our work together



VIOLENCE AND NATURAL DISASTER  INDUCED DISPLACEMENT  WORLDWIDE

6

+ lab
architects

114 million
displaced

2023 
totaled $236 billion 

dollars



“Living” by the numbers in the 21st century

GLOBAL CLIMATE IMPACTS
AND NATURAL DISASTERS









Understanding the Future 

Priorities
Policy

Funding



+
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Loss and Damage agreement COP27





● Home of 39.1% Americans

● Generate 46% of national GDP 

($6.6T)

● Generate 51M jobs

● Generate 56% of our nation's 

energy

● Home of all Ocean ports

● Home to commercial and 

recreational fishing industries.

Vulnerabilities of Coastal Communities

+
architects

lab



YEAR 
2050

WHAT WILL OUR FUTURE HOLD?



200+ 
million people in need

estimated by 2050

550+ 
million people in need

estimated by 2100

$200 Trillion 
the world will be spending an estimated 200T

dollars on rebuilding from natural disasters by 2100

YEAR 
2100



RESILIENT COMMUNITIES 
  = 
ADAPTIVE COMMUNITIES

• RECIEVER CITIES!

• HOW DO WE INCREASE CAPACITY?

• THINK OF RESILIENCE AS AN ACTION!

+ lab



SDGs - GLOBAL COMMITMENTS 

+
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Welcome to Dubai – COP -28





Making Resilience a Priority



COP-28
SHIFT IN GLOBAL FINANCING AND FOCUS

•2023 United Nations Climate Change Conference – Dubai - UAE

Moving to Adaptation globally
Less than 2% to 9%. 

Asset management shift (GEP)
Biodiversity and ecosystem services





Global Adaptation Fund Agreement USD 188 
million for 100 new projects in 2019

Rising adaption costs are likely to range from 
USD 140 billion to 300 billion per annum by 
2030 and could rise between USD 280 Billion 
and 500 billion per annum by 2050. 

Need is estimated at USD 180 Billion annually 
from 2020-2030 and USD 50 Billion annually 
for developing countries

Half of the worlds largest companies estimate, 
Climate adaptation solutions could result in 
USD 236 billion in increased revenue

Some suggest in the Land use and food 
security sector alone the climate challenge 
provides an annual business opportunity of 
USD 4.5 Trillion a year by 2030



Newly released 
Tools for financing combining

-Adaptation
-Mitigation
-Ecosystem services







Resilience

(Adaptation)

Sustainability
(Mitigation)

Equity



Many are committed to the 2030 challenge               Mitigation



Many are not aware of 
THIS 2030 challenge?

Adaptation
&

Resilience



COP-28 Summary

• IPCC Report
• SDG commitments with Adaptation Agenda CRDGs 
• All countries – we are behind!
• Sharm Framework implementation
• DRR 4 billion by 2030

• Financing shift to Adaptation from 2% to 9%
• Bio diversity and Bio regions integration - GEP

Goals for a 
sustainable resilient 

future 

Global financing

Pinch point
INTERMEDIARIES
to advance projects and 

unlock funding



Pass to Adele 
California case study



This is where the story begins
Navigating the storm…..
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Process

Assess the hazards today & tomorrow

Analyze the site

Plan with the community

Align with government & funding programs

Design the site and buildings

Build the project

FEMA





HMP Identified Hazards         (Assess) 
Natural Hazard is a natural process or event with the potential to cause harm

Natural Hazard 

Natural Process Event 

Erosion Hurricane 

Scour Tsunami 

Wave Inundation Sea Level Rise 

Flooding Rain Bomb/Cloud Burst 

Wind Climate Change 

Tornado 

Earthquake 

Volcano 

Landslide

Drought/Torrential Rain

Extreme Temperatures 
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Cascading Effects (Assess) 

Climate Hazard

Secondary Hazard

Short Term Outcomes

Long-Term Outcomes
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Tied to a framework of resilience and 

response. 

Community Assessment in these 

7 + 1 categories 
bring forward a plan for 

communities to strengthen 

weaknesses.

Community lifelines

WATER!



KCRH PRELIMINARY DESIGN + lab

Time! Project forward. 
Designing for 7 generations

• Respects the culture, character, beauty, and 
history of our state’s island communities;

• Strikes balance among economic, social and 
community, and environmental priorities; and

• Meets the needs of the present without 
compromising the ability of future 
generations to meet their own needs. 



Travel times of 
tsunamis for the 
major subduction 
zones in the Pacific. 

Alaska - 4.5 hours
Kamchatka -  6 hours
Japan -  7-8 hours
Chile - 15 hours

Historical  events 
also  marked (e.g., 
1946 Tsunami off 
Aleutian Islands)

Analyze the Site



Analyze the Site



Analyze the Site



Tsunami  Evacuation 
Zone – Based on 
Historical Tsunami 
Events impacting 
Hawaii – 1946, 
1957, 1960.

Extreme Tsunami 
Evacuation Zone – 
Based on Extreme  
Event (“Great  
Earthquake and 
Tsunami Event”- 
e.g., Indonesia 
2005, Japan 2011)

Analyze the Site



26,000 Residents
Single road 

fragile 
and 

vulnerable

Site

Kahana Bridge July 16, 2022



Analyze the Site



KCRH PRELIMINARY DESIGN – SITE PLAN + lab
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Plan with Community
- Team organization

Key Stakeholders
• Residents
• Landowners
• Businesses
• Institutions
• Government

• City and County
• State and Federal 

• Areas of Legislature
• Funding

• Development and Design Team
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Tied to a framework of resilience and 

response. 

Community Assessment in these 

7 + 1 categories 
bring forward a plan for 

communities to strengthen 

weaknesses.

Community lifelines

WATER!

Federal funding tied to these areas.
• IRA and EPA funding
• Homeland security
• FEMA
• HUD

HMP – Hazard Mitigation Plans are based on these



KCRH PRELIMINARY DESIGN – ALL HAZARD ASSESSMENT + lab

KCRH project considers the following hazards from the State and City HMP

- Climate Change Effects (Designing for Tomorrow: 150+ years)

- Coastal Erosion   (Transportation and Supply Chain, 30-day Isolation)

- Strong Winds   (Non-Tropical Cyclonic)

- Tropical Cyclones   (Including Hurricanes)

- Floods     (Rain and topographic flooding)

- Tsunamis    (Extreme tsunami zone location)

- Earthquakes    (base isolation of the building)

- Landslides and Rock Falls (location and topographic effects)

- Droughts    (native plantings and Ahupua restoration)

- Wildfire     (Materials and defensible space)

- Hazardous Materials  (By Transportation, or Island Storage, Infiltration etc.)

- VOG’s     (Volcanic Gases will be addressed in Design Development)

Align 



Oʻahu Resilience Strategy

Action 15: Develop a Network of Community Resilience Hubs

https://resilientoahu.org/resilience-strategy

How We Got Here

Align 

https://resilientoahu.org/resilience-strategy






Holistic    









Community Queries

2 This is a stated goal of the community. 

The community wants the resilience hub to be: 

 “Ke Kipukapono center perpetuating an oasis of well being”

 “A Pono Center”

A Pono Center allows for the goal of revisioning the relationships with 

place, people and culture in Hawaii, through creating balance 

and harmony throughout all of these aspects to elevate existing life 

and culture in the community.



Two ideas underpin the design

Consideration for the Community and 
stakeholders

 two central ideas 
Wa’a for the buildings

and 
Ahupua’a for the land management

Site KCRH



Uhau Huma Pohaku (Dry Stack Stone Wall)

The Hawaiian name for dry stack stone walls is Uhau Huma Pohaku. The 

foundation stones are set into the ground about a half foot deep. The 

Hawaiian name for the two exterior walls is Kululu. The wall is completed 

by wedging smaller stones in between the rocks to secure and create a 

solid dry stack wall.

Rock walls that are cemented have a different look because the mortar is 

visible on the sides and surfaces. Part of the beauty of dry stack is the 

story it speaks, stone to stone layered to work together.

Ahupua’a Concept

Kauai Ahupua’a



Restoring 
traditional farming 

practices 

+
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Fire Hazard and 
life safety is 
open everyone’s 
mind
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KCRH PRELIMINARY DESIGN – DEFENSIBLE SPACE ( Z1 – 30’, Z2 -100’, Z3– 200’ ) + lab
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Wa'a Concept Diagram

"When you see the storm you flounder 

the boat so it stays put" - Dr. Tusi ...

Ka 'Ele
Muko

Hale

Manu  

Iha

Hanu  

Hope

Moanoa

Papa  

Kii

Papa 

Kanane Kamanius

'IakoManu Oka 'IakoLupe

Aha /Aho

Leiai

Ko'olauoa Hub

"Huli" 

Flip over the canoe 

to stay safe
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KCRH
Wa’a Layout Concept

FEMA 361 

30 days off grid 
capable

Shelter Capacity 
1500



KCRH PRELIMINARY DESIGN – MAIN BUILDING BUILDING SECTIONS + lab
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He traveled to Tonga in January 2020, and because of 

Covid-19 restrictions, has been unable to travel back to 

Hawaii until they are lifted. He built two large canoes 

and around 30 small canoes to help with food security.

Tuione Pulotu

Master Carvers
 - Part of our team and community

+



ETIPP – DOE Building Energy Model (BEM)

4 models:

• Business as usual (BAU) 
NormOps (all electric loads)

• BAU ResOps (only critical 
loads)

• High efficiency (HE) 
NormOps

• HE ResOps

RENEWABLE POWER STRATEGIES

SOLAR

WIND

HYDROGEN

GEO-THERMAL

HYDRO
WAVE



+
architects

lab
© +lab architect pllc

DOE and Sandia labs modelling

Three plots

Resilience, Finance and Environmental fitness



+
architects

lab
© +lab architect pllc

Strategies for Resilient Communities

The 4 “R”s

Robustness, Resourcefulness, Rapid-

Recovery, & Redundancy





Team Rubicon



Existing Site Plan 

Ko’olauloa Community Resilience Hub

KCRH
Wa’a EA – Site Plan

   EA SITE PLAN

   Ko’olauloa Community Resilience Hub
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architects

lab
© +lab architect pllc

Progress!
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architects
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Resources: Climate Action at AIA and beyond 





Adaptation Saves lives and………….

For every dollar spent in mitigation the savings are 4X, 6X, 8X…….



Illya Azaroff, FAIA

The Answer lies within YOU!



Cascading Climate Change-Related Effects in California
Environmental Effects

Credit: AghaKouchak et al., Annual Review of Earth and Planetary Sciences, 2020
https://www.annualreviews.org/content/journals/10.1146/annurev-earth-071719-055228 

https://www.annualreviews.org/content/journals/10.1146/annurev-earth-071719-055228


Cascading Climate Change-Related Effects in California
Health Effects

Exposures Health Outcomes
Direct Indirect



Cascading Climate Change-Related Effects in California
Health Effects

Exposures Health Outcomes
Direct Indirect



Cascading Climate Change-Related Effects in California
Health Effects

Exposures Health Outcomes
Direct Indirect



Cascading Climate Change-Related Effects in California
Health Effects

Exposures Health Outcomes
Direct Indirect



Cascading Climate Change-Related Effects in California
Who is Most at Risk?

Credit: Bay Area Regional Health Inequities Initiative, https://barhii.org/framework/ 

https://barhii.org/framework/


California-Specific Resources
Data



California-Specific Resources
Funding



1. 
Use census tract 
data from federal 
agencies …

… to identify 
neighborhood 
conditions that could 
be improved through 
building design or 
renovation.

+

2. 
Stakeholders revise the 
draft analysis and jointly 
develop an aligned vision 
for the project.

Rank each indicator 
according the census 
tract’s risk level …

Step 1: Data + Step 2: Alignment

Alignment Process



Case Study: 
Medical Office Building 
in Northern California
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