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Learning Objectives

Describe the State of California’s Climate Adaptation Strategies

Define risks and impacts of wildfire and sea level rise to 
buildings and communities

Explain codifications of resilient design against wildfires

Explore innovative design solutions to adapt sea level rise and 
flood

Discuss potential opportunities and liabilities of architectural 
practices in resilient design



Over a decade ago, Tian initiated BART’s climate resiliency work in 
partnership with federal and state agencies. He was the principal 
investigator and lead author of “BART Climate Change Adaptation 
Assessment Pilot” funded and published by US Federal Transit 
Administration (FTA) in 2014. With support from FHWA, Tian has 
collaborated with CalTrans and Metropolitan Transportation Commission in 
addressing sea-level rise adaptation for Bay Area’s transportation systems 
in 2016. Tian served as a Research Advisor to Resilient By Design Bay Area 
Challenges in 2017 and a Steering Committee Member at San Francisco Bay 
Area Regional Coastal Hazards Adaptation Resiliency Group since 2018. He
is currently a Leadership Advisory Group member for the Bay Adapt Joint 
Platform with the Bay Conservation & Development Commission. Tian is a 
member of AIA National Resilient & Adaptation Advisory Group and 
founding co-chair of AIA California Resilient Design Committee.

Tian Feng, FAIA FCSI
President, California Architect’s Board
District Architect, San Francisco Bay Area Rapid Transit District (BART)



Established in 1857, the American 
Institute of Architects (AIA), with 
chapters in United States and 
worldwide, has been a leading 
force in creation of livable and 
sustainable built environment in 
America and around world. 

Since 1967, AIA California has 
been in the forefront of shaping 
and designing buildings and 
communities for the Health, Safety, 
and Welfare of Californians.January 2, 2022, A wave of king tide overtopping embankment at San Francisco Embarcadero. Photo by Tian Feng

About American Institute of Architects (AIA)



California has been experiencing intensified 
impact from climate changes to our buildings 
and communities. These impacts have created 
both challenges and opportunities for California 
architects in many ways: design process, 
stakeholder engagement, code and regulations, 
standard of care, and professional liabilities.

A common goal of Resilient Design Committee 
and Urban Design Committee is to be a 
resource to California architects and allied 
professionals in addressing resilient design. 

About Resilient Design Committee & Urban Design Committee

August 2020, the CZU Lightening Complex fires destroyed more than 86,000 acres near 
Santa Cruz.    Photo curtesy of AIA Monterey Bay.



About this Townhall

State of California’s Climate Adaptation Strategies
• Legislative context
• Policy framework
• Resources to California communities

Codifying Resilient Design against California Wildfires
• Learning from disasters
• Codification of fire-resisting design
• Protecting California housing stock   

Holistic Design Approaches to Sea-level Rise and Flood Adaptation
• Building with nature
• Creating adaptive capacity 
• Thriving with water for California Coastal Communities

California Architect’s Role in Climate Resiliency for California Communities   
Facilitated dialogues between audience and panelists



Nuin-Tara Key is Deputy Director for Climate Resilience at OPR and Chair of the 
Technical Advisory Council for the Integrated Climate Adaptation and 
Resiliency Program. 

Prior to joining OPR, Nuin-Tara co-founded an international initiative on 
community-based climate action and has worked in the public, private, and 
non-profit sectors on sustainable urban and regional planning and policy, with 
a focus on social equity and climate change. Her areas of expertise are 
sustainable urban development, climate change mitigation and adaptation 
planning, climate impact assessments and GHG accounting, social equity and 
good governance, strategic planning and organizational development.

She has a Master of Urban and Regional Planning from Portland State 
University and a BA from Lewis and Clark College.

Nuin-Tara Key
Deputy Director, 
Climate Resilience at Governors Office of Research & Planning



Steven Winkel manages the Bay Area office of The Preview Group, Inc., a 
firm that specializes in building code and accessibility. He is a licensed 
architect, civil engineer, landscape architect and certified access specialist. 

Steve was a Board Member of  the National Institute of Building Sciences 
(NIBS) from 2009 - 2015. Steve served five 4-year terms as the Architect 
member of the California Building Standards Commission and served as a 
vice chair. He is a member of the National AIA Codes and Standards 
Committee. He is an Honorary Member of the ICC with a voting privileges. 

Steve was active in developing the rebuilding code standards for the City of 
Oakland after the 1991 Oakland Hills Firestorm. He was heavily involved in 
the review and adoption of the California State Fire Marshal’s wildland 
urban interface code requirements, now found in Chapter 7A of the 
California Building Code. Steve has served twice on the National Institute of 
Science review panel. He is the co-author of Building Codes ILLUSTRATED.

Steven Winkel, FAIA, PE
Partner, The PREVIEW GROUP, Inc.



Matthijs Bouw is a Dutch architect and urbanist, founder of One 

Architecture, an award-winning Amsterdam and New York-based design 

and planning firm. He is the Rockefeller Urban Resilience Fellow for the 

University of Pennsylvania Stuart Weitzman School of Design. He is a 

driving force between RBD U, a network of design schools that collaborate 

on resilience issues, and he is developing the Chief Resilience Officer 

curriculum for 100 Resilient Cities. 

Matthijs' office co-leads the BIG Team that won the Rebuild by 

Design competition for the flood protection of Manhattan, and is currently 

part of the multi-disciplinary teams executing the first phase of the East 

Side Coastal Resiliency project for Lower Manhattan as well as planning the 

Lower Manhattan Coastal Protection project. 

Matthijs Bouw
Founder of One Architecture + Urbanism, Amsterdam  & New York
Author of Building with Nature

http://onearchitecture.nl/
http://www.100resilientcities.org/
http://www.rebuildbydesign.org/our-work/all-proposals/winning-projects/big-u
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• Lower GHG emissions

• Support clean energy economy, 
providing opportunities for all

• Provide a more equitable 
future with good jobs & less pollution

• Improve health of all by reducing air & 
water pollution and making it easier to 
bike & walk

• Make California an even better place 
to live, work, and play by improving 
our natural & working lands

Climate Goals Climate Resilience

• SB 246 (Wieckowski, 2015) established 
the Integrated Climate Adaptation 
and Resilience Program (ICARP)

• ICARP is designed to develop 
a cohesive and coordinated response 
to the impacts of climate change 
statewide

• SB 1320 codified the CA Climate 
Change Assessments, providing 
actionable climate research

• AB 1482 (Gordon, 2015) requires the 
CRNA to update the state climate 
adaptation strategy every 3 years



Vision for a Resilient California



Committing to 
Equitable Adaptation 

Outcomes

Accelerating 
Collective Action: 
State Adaptation 

Strategy

Science to Action: CA 
Climate Change 

Assessments

Driving an 
Integrated Climate 

Agenda



California Climate Change 
Assessments

- Foundational climate 
projection data

- Actionable tools and 
resources

- Translation of science into 
policy and investment 
decisions

Science to Action
Accelerating 

Collective Action

2021 State Climate 
Adaptation Strategy

- Building resilience and 
reducing risks

- Whole of government 
approach

- All risk approach: 
extreme heat, wildfire, 
drought, floods, sea level 
rise



- Strategies that reduce 
emissions and build 
resilience

- Aligning state investments 
with climate agenda

- Catalyze action and 
support local communities

Driving an Integrated 
Climate Agenda

Committing to Equitable 
Adaptation Outcomes

Vulnerable Communities 
Platform

- Holistic approach to 
understanding and identifying 
communities at risk from 
future impacts

- Integrate underlying socio-
economic factors that drive 
inequities

- Prioritize policies and 
investments that reduce risk 
for most vulnerable 
communities



Draft Extreme Heat Action Plan

• Identified need for a 
comprehensive, 
interagency approach to 
extreme heat

• Provides a strategic and 
comprehensive set of state 
actions to adapt and build 
resilience to extreme heat

Addressing Extreme Heat

Example Established Action

• Goal 2, E1: “Review and 
incorporate changes as 
appropriate to state and local 
regulations, industry practices 
for buildings, and land use and 
design elements to identify 
opportunities to accelerate the 
adoption of cooling strategies 
for both indoor and outdoor 
environment.” 



• Developed a toolkit of urban cooling strategies and explored how 
they might be implemented to address the current challenges to 
walking, biking, and accessing transit due to extreme heat in LA 
County

• Resulted in cooling and transit access strategies such as increased 
opportunities for shade tree planting, protected bike lanes, shade 
structures, landscaped roundabouts and cool pavements

• Final adaptation plan demonstrates co-benefits of greenhouse gas 
reduction and providing access to walking, biking and transit 
during periods of extreme heat

Case Study: Urban Cooling Strategies in LA



Reducing Wildfire Risk Through Home 
Hardening

Home Hardening Measures

• Class-A Fire Rated Roof

• Five-feet of non-ignition zone space 
around a home

• Fire-resistant vents

• Double pane windows 

• Non-combustible, six inches at the 
bottom of exterior walls

Source: Insurance Institute for Business and Home Safety 

Community home hardening concept 
comes from the latest fire science—the more 
homes hardened in a community, the lower 
the risk of wildfire impacts.



Thank you!



Codifying Resilient 
Design Against 

Wildfires for 
Californian Homes

Steven R Winkel, FAIA, PE, CASp

The Preview Group, Inc.



Code Interpretation Issues
• You will get permits from 

various Authorities Having 
Jurisdiction (AHJ). You  should 
anticipate getting diverse 
interpretations of code 
requirements from different 
AHJ’s. The best way to have a 
discussion with an AHJ is to 
discuss the “intent” of the 
code – are you solving the 
same code problem that the 
code language is trying to 
address?



Code Interpretation Issues
• Codes take specific 

issues and try to craft 
language to cover 
similar, but not exactly 
the same circumstances. 
Designers take the 
words and apply them 
to drawings, which are 
then interpreted back 
against the words in the 
code. No wonder 
information gets garbled



What is the Problem? 

• Wildland Fires 
• 65,000 fire per year
• 97% - 98% of fires are suppressed with 
• < 100 acres burned
• Over 1600 fires burn larger areas > 100 acres
• Significant fraction of these fires spread into the WUI

• What are the vulnerabilities in WUI structures & communities?
• National Fire Incident Reporting system is urban centric

• Most fires in urban structures – upholstered furniture., kitchen, bedroom
• Need to collect data on WUI structures

• Ignition
• Fire Spread

(Data from National Institute of Standards and Technology [NIST])



What is the Problem? 

• Need to reduce the exposure: Flames / 

Embers

• Need to reduce the ignitions: Geometry / 

Materials / Conditions

• Targets can become sources:

(Data from National Institute of Standards and Technology [NIST] and CalFire)



Wildfire Elements & Issues
• WILDFIRE EXPOSURE is one or a combination of 

radiant heat, convective heat, direct flame contact and 
burning embers being projected by vegetation fire to a 
structure and its immediate environment.

• ENCROACHMENT OF BUILDINGS INTO WILDFIRE 
PRONE AREAS- POOR SITE PLANNING DECISIONS

• LACK OF CREATION OF DEFENSIBLE SPACE – CLEARING 
RUNS COUNTER TO THE REASON PEOPLE MOVE TO A 
WILDLAND AREA – ONGOING MAINTENANCE ISSUE

• CLIMATE CHANGE CREATING LONGER FIRE SEASONS 
WITH LESS MOISTURE CONTENT IN FUELS

• SPRINKLERS, INSIDE OR OUTSIDE, ARE NOT THE 
SOLUTION



Finding Changes in the CBC
CA language (new & old) is in Italic Type [as are words with IBC definitions 

= confusing]

||      Double Vertical Lines = CA Change

Solid Vertical Bar = IBC Change (NA for access Chapters 11A and 11B, 
which are both CA Chapters)

>     Caret Denotes CA Deletion

Arrow Denotes IBC Deletion

*       Single asterisk means text has been relocated elsewhere   in the 
code 

**     Double asterisk means text following mark has been moved there 
from elsewhere in the code
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California State Fire Marshal 
Amendments

• Key to Understanding the California 
State Fire Marshal’s Amendments to 
the IBC are:
“In high-rise buildings, Group A, E, H, I, L 

and R occupancies and other 
applications listed in Section 111 
regulated by the Office of the State Fire 
Marshal,….”

•We will label these “SFM 
Occupancies” for further discussion.



Chapter 7A in the CBC 

for Exterior Wildfire 

Materials

10/19-23/91 
Oakland Hills Firestorm 
Boundary



CHAPTER 7A[SFM]

MATERIALS AND CONSTRUCTION METHODS

FOR EXTERIOR WILDFIRE EXPOSURE

• SECTION 701A

• SCOPE, PURPOSE AND APPLICATION

• 701A.1 Scope. This chapter applies to building materials,

• systems and/or assemblies used in the exterior design and

• construction of new buildings located within a Wildland-

• Urban Interface Fire Area as defined in Section 702A.

• 701A.2 Purpose. The purpose of this chapter is to establish

• minimum standards for the protection of life and property

• by increasing the ability of a building located in any Fire

• Hazard Severity Zone within State Responsibility Areas or

• any Wildland-Urban Interface Fire Area to resist the intrusion

• of flames or burning embers projected by a vegetation

• fire and contributes to a systematic reduction in conflagration

• losses.



Ch. 7A WUI Design Elements
• SECTION 703A STANDARDS OF QUALITY

• STATE FIRE MARSHAL STANDARDS AND MATERIALS APPROVALS

• SECTION 704A IGNITION-RESISTANT CONSTRUCTION

• EXTENDED TESTS FOR FLAME SPREAD AND FLAME PROGRESSION

• SECTION 705A ROOFING

• CLASS A ROOFING AND HEAVY-DUTY FLASHING

• SECTION 706A VENTS

• SFM APPROVED WUI-RESISTANT VENTS IN ATTICS AND UNDER EAVES

• SECTION 707A EXTERIOR COVERING

• GYP. CLADDING UNDER, NONCOMBUSTIBLE OR ENCLOSED OVERHANG

• SECTION 708A EXTERIOR WINDOWS, SKYLIGHTS AND DOORS

• DOUBLE PANE W/TEMPERED LITE, TIGHT SCREENS, NO GAP AT 
GARAGE DOORS

• SECTION 709A DECKING

• TESTED AND APPROVED FIRE RESISTANCE

• SECTION 710A ACCESSORY STRUCTURES

• ACCESSORY BUILDINGS AND MISCELLANEOUS STRUCTURES THAT 
HAVE THE POTENTIAL TO POSE A SIGNIFICANT EXTERIOR FIRE 
EXPOSURE HAZARD TO ADJACENT BUILDINGS LOCATED LESS THAN 
50’ AWAY.



Cal-Fire Products Handbook
• CA SFM Building Materials Listings (BML), Latest 

12/14/21

• Products that are not BML Listed, nor in the handbook, 
may still comply with the prescriptive standards of 
Chapter 7A

• Same organization at CBC Chapter 7A:

1. Decking (OSFM Category 8110) 

2. Exterior Windows (OSFM Category 8120) 

3. Exterior Wall Siding and Sheathing (OSFM Category 
8140) 

4. Exterior Doors (OSFM Category 8150) 

5. Under Eave Protection (OSFM Category 8160) 

6. Vents (OSFM Category 8165) 

7. Non-Wood Roof Covering/Assemblies (OSFM
Category 8180)



•Exterior to be: 

•Non-combustible material

•Ignition-resistant material.

•Heavy timber exterior wall 

assembly.

•Log wall construction assembly.

•Wall assemblies that meet SFM 

Standard 12-7A-1 = Gyp 

sheathing



Roofs to be firestopped if space 

at roof materials over combustible 

deck, gutter should keep out 

debris



•Soffits: Detail specific 

materials, or enclose with 

specific materials

•Protect balconies and 

underfloor areas.

•Double pane glazing with 

tempered glass



Vents to be screened or coated to 

keep out embers. No vents on 

underside of eaves or cornices 

without taking special measures.

Vulcan Vents



FIRE VS. ROT
705.2.3 Combustible 
projections and balconies
• Moved from 1405 in 

2016 CBC1-hour or HT 
@ <5’. May be unrated 
construction if sprinkler 
protection is provided 
at the projection – typ. 
side wall heads - SFM 
adds vent provisions for 
fire rated decks

1/
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705.2.3.2 Vents at balconies
• 705.2.3.2 Vents. [SFM] Vents required by Section 

2304.12.2.6 in fire rated exterior balconies or 
elevated walkway surfaces shall be designed where 
the voids created at the intersection of the exterior 
curtain wall and the balcony floor are sealed with an 
approved material or system to retard the interior 
spread of flame, hot gases and products of 
combustion. Rated assemblies shall comply with 
Section 715. Ventilation openings shall comply with 
WUI requirements where applicable. Balconies shall 
comply with the fire sprinkler protection as required 
by 903.3.1.1 or 903.3.1.2 and the reference standard. 
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707A.3 Exterior Walls
• 707A.3 Exterior walls. The exterior wall 

covering or wall assembly shall comply 

• with one of the following requirements: 

•1. Noncombustible material 

•2. Ignition-resistant material 

3. Heavy timber exterior wall assembly Sawn 
lumber or glue laminated  wood with the 
smallest minimum nominal dimension of 4 
inches (102 mm). Sawn or glue-laminated 
planks splined, tongue-and-grove, or set 
close together and well spiked. 

3/
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707A.8 Underfloor 
protection

• 707A.8 Underfloor protection. The underfloor area of elevated or overhanging 
buildings shall be enclosed to grade in accordance with the requirements of this 
chapter or the  underside of the exposed underfloor shall consist of one of 

• the following: 
• 1. Noncombustible material 
• 2. Ignition-resistant material 
• 3. One layer of 5/8-inch Type X gypsum sheathing applied behind an exterior 

covering on the underside of the floor projection 
• 4. The exterior portion of a 1-hour fire resistive exterior wall assembly applied to the 

underside of the floor including assemblies using the gypsum panel and sheathing 
products listed in the Gypsum Association Fire Resistance Design Manual. 

• 5. The underside of a floor assembly that meets the performance criteria in 
accordance with the test procedures set forth in either of the following: 

• 5.1. SFM Standard 12-7A-3; or 
• 5.2. ASTM E2957 

• Exception: Heavy timber Structural columns and beams do 
not require protection when constructed with sawn lumber 
or glue laminated wood with the smallest minimum 
nominal dimension of 4 inches (102 mm). Sawn or glue-
laminated planks splined, tongue-and-grove, or set close 
together and well spiked.  
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708A.4 (R337.8.4) Garage 
door perimeter gap weather 
stripping

• 708A.4 (R337.8.4) Garage Door Perimeter Gap Weather stripping. Exterior 
garage doors shall be provided with weather stripping to resist the intrusion 
of embers from entering by preventing through gaps between doors and 
door openings, at the bottom, sides and tops of doors, from exceeding gabs 
exceed 1/8-inch (3.2 mm). Weather stripping or seals shall be installed on 
the bottom, sides, and tops of doors to reduce gaps between doors and 
door openings to 1/8-inch (3.2 mm) or less. Gaps between doors and door 
openings shall be controlled by one of the following methods:

• 1. Weather stripping products made of materials that: (a) have been tested 
for tensile strength in accordance with ASTM D638 (Standard Test Method 
for Tensile Properties of Plastics) after exposure to ASTM G155 (Standard 
Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-
Metallic Materials) for a period of 2000 hours, where the maximum 
allowable difference in tensile strength values between exposed and non-
exposed samples does not exceed 10% , and (b) exhibit a V-2 or better 
flammability rating when tested to UL 94, Standard for Tests for 
Flammability of Plastic Materials for Parts in Devices and Appliances.

• 2. Door overlaps onto jambs and headers.
• 3. Garage door jambs and headers covered with metal flashing.

3/
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California Building Standards 
Commission

http://www.bsc.ca.gov

Online Guidance



Adapting Sea-level Rise and Flooding 

from Netherlands to California

Matthijs Bouw
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@matthijsbouw
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Design of the landscape over time

The Dutch water system is 
linked through its historical 
development, in which 
polders, surrounded by dikes, 
were reclaimed in sequence, 
and in which each polder 
manages its own water 
levels.

Groups of these polders are 
aggregated in dike rings, 
which protect against 
catastrophic flooding.

The landscape has been 
transformed over time

One could argue that this 
system has a technological 
river (ARK/NZK) as its spine. 



The probability of system failure over time will increase

Within the next 50 years, the probability of system failure is 

expected to increase to once every 10 to 20 years due to 

climate change. 

These projections are based on KNMI scenarios accounting for 

sea level rise and extreme rainfall, but they do not take 

subsidence, land use changes, or infrastructure changes into 

account. 
Faalkansanalyse Noordzeekanaal/Amsterdam-Rijnkanaal
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We need to move away from the paradigm of ‘water safety’ 
towards the following:

16 February 2022

Increase flow and buffering capacity
creating overflow polders and retention areas

Increase tolerance 
adapting the building stock or allowing saltwater intrusion

Improve optionality
ensuring new developments are not locked into high 

maintenance water management

Increase feedback within and between systems
investing in pilot projects and experimentation

Reduce complexity of the system 
no longer treating each individual area as a component of the 

larger system

Reduce risk of system failure across components
creating local redundancy and capacity for water 

management

EACH HYDROLOGICAL UNIT IN 
THE WATER SYSTEM NEEDS TO 
MANAGE ITS OWN WATER AS 

MUCH AS POSSIBLE



2050 21002020

RAIN:

HEAT:

70 mm/hr 90 mm/hr60 mm/hr

33 4328

21.8˚C 23.5˚C19.8˚C
KNMI’14 Scenario WH (+2˚C)Mean summer temperature +

2.8˚C urban heat island effect

KNMI’14 Scenario WH (+3.7˚C)

(70,832m3) (82,637m3) (106,248m3)

Olympic Pool

= 2,500m3



THRESHOLD ANALYSIS
Toolkit of flood mitigation measures 
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Detention ponds store 

stormwater to prevent localized 

flooding.

Raising dikes allows for 

increased holding capacity.

Increasing pump capacity 

keeps dry areas from 

flooding as water levels rise.

Rain gardens temporarily hold

rainfall runoff and allow 

infiltration.

Natural shorelines and wetlands 

buffer against fluctuating water levels 

and support ecological health.

Blue and green roofs increase the 

volume of water stored and control 

the amount of water released.

Water squares can function as public

space while dry and store runoff 

during heavy rainfall events.

Bioswales can reduce stormwater 

runoff and filter rainwater naturally. 

Application

Investment 

Cost (€/m3)

Potential Holding 

Capacity (m3/m2 

of measure)

Measure

Removing Pavement For Green General 0 0

Temporary Storage On Streets Roads 0 0.1

Additional Open Water General 67 0.3

Ponds Parks 133 0.3

Water Gardens / Wadi General 167 0.3

Rain barrel Properties 417 0.24

Subsoil Storage Crates General 660 0.75

Water Square Squares 1125 0.563

Blue & Green Roofs Buildings 2430 0.075

Green Façade Buildings 2000 0.09



Case study: Holland Park development 



THRESHOLD ANALYSIS
Holland Park (Bergwijkpark Masterplan)

• At the current holding capacity, a 100-year 
storm could cause significant local flooding

• The deficit will increase over time

16 February 2022



THRESHOLD ANALYSIS
Holland Park (Bergwijkpark Masterplan)

• “Easy” measures such as blue roofs and storage crates can 
only get us to 2050, with not insignificant cost

• Total Cost  €15,287,625 / Assumed Floor Area 500,000m2

• Average Cost Per Floor Area =

€30.57/m2

16 February 2022



THRESHOLD ANALYSIS
Holland Park (Bergwijkpark Masterplan)

• Adding built measures such as water squares does not add 
significant capacity.

• The future calls for a rethinking of open space and retention 
in a more wholistic approach 

• Total Cost  €18,600,176  / Assumed Floor Area 500,000m2

• Average Cost Per Floor Area =

€37.20/m2

16 February 2022



Institutional inertia will cost us billions

RBD MRA — ONE Resilient Team 58
16 February 2022



16 February 2022 RBD MRA — ONE Resilient Team 59



16 February 2022 RBD MRA — ONE Resilient Team 60

Traditional Drainage

Water and heat stress are addressed within private 

lots, resulting in high initial costs and no capacity to 

address future flooding.

Green open space ratio = 1.0 (baseline)

Area:

45% built

35% paved

20% green

Minimum Resilience

Water and heat stress are addressed within private 

lots, with future flood capacity built into the open 

space. Low initial costs and moderate benefits.

Green open space ratio = 1.1x traditional

Area:

43% built

35% paved

22% green

Maximum Resilience

Water and heat stress are addressed within both 

private lots and public space, accommodating future 

climate risks and resulting in the highest public 

benefits.

Green open space ratio = 2.0x traditional

Area:

35% built

25% paved

40% green



Business Case (1): comparison traditional measures for water management with ‘nature-based’ and 
‘resilient’ water management

Lesson 1: on balance, a resilience layer is preferableQualitative

• Reduced flood risk 

• Incorporating islands

• Rewetting 

• Reduced heat stress by using blue-green 

structures

• Biodiversity Markermeer

• Rewetting

• Using dredging material from Markermeer

(Circular)

• Reduced cost because settlement of soil can 

be executed at early stage 

• Water quality

Quantitative

• Real estate value

• Prevented cost of extreme precipitation event
• Prevented cost of investing in traditional 

water system
• Prevented cost of water storage

• Air quality

• Biodiversity

€430.61 

€314.08 

€106.63 

€286.65 

€568.20 €568.20 

€712.15 

€859.60 

€137.59 

€254.12 

€605.52 
€572.95 
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FOCUS AREAS

Beverwijk

Haarlem

Haven-Stad

Almere
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IJmeer Noordwest 
Conclusie : slappe kleibodem 
basis voor nat natuureiland

Oostvaardersdijk
Conclusie : superdijk met 
beperkte dichtheid wonen

Kleipolder centraal
Conclusie : beter opgezette 
waterpartij of flexibel wonen dus 
zonder graven of ophogen

Ring Almere centraal
Conclusie : verhoogd bos mede als 
peilscheiding

Muiderzand
Conclusie: zou zandig eiland 
kunnen zijn met woonfunctie

Uitloper Muiderzand - zandige 
bodem
Conclusie : superdijk met hoge 
dichtheid wonen

Archeologie Eemvallei-flank
Conclusie : beter opgezette 
waterpartij of flexibel wonen 
dus zonder graven of ophogen

Kleipolder centraal
Conclusie : beter opgezette 
waterpartij of flexibel wonen 
dus zonder graven of ophogen
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Thank you

Matthijs Bouw

Founder One Architecture & Urbanism
Professor of Practice, Director of Urban Resilience Program, Weitzman School of Design
bouw@onearchitecture.nl
@matthijsbouw

mailto:bouw@onearchitecture.nl


To submit your question, click on the Q&A button located on the black menu 
bar at the lower or upper portion of your screen, then type in our questions.
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Audience & Speakers: 
Nuin-Tara Key, Deputy Director for Climate Resilience, Governor’s Office of Planning & Research

Steven Winkel, FAIA PE, Former California Building Standards Commissioner

Matthijs Bouw, Founding Principal, One Architecture, Amsterdam & New York

Thank You


