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More frequent 
Image source: Barry Beagan ’15 MIT  



More intense 
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And in more unexpected places
Image source: Barry Beagan ’15 MIT  



Image source: NOAA NCEI Billion-dollar Disasters



Flood mitigation simulations 

and increasing stewardship

洪水軽減のシミュレーションと責務遂行能力の向上



Faculty at MIT Preparing for a new world of weather extremes

Kerry Emanuel, Sai Ravela, Anamitra Saha, Jianchao Qiu 

climate-extremes.mit.edu

Ravela and Qiu

Aditya Barve
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Community Resilience Planning and Design

Flood Modeling Outputs
(Geo-Physical Conditions 
Buildings/ Topography/ Soil 
Conditions/ Infrastructure) 
PI Strzepek

Downscaled Climate Model Outputs 
(Wind, Precipitation, Storm surge) 
PI Ravela
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Climate Change Vulnerability Assessment, City of Cambridge, Massachusetts 
February 2017

Location of MIT Campus in 1854 (highlighted in red), Cambridge, MA 
1854 Map of Cambridge by H.F Walling

Citizen Science for Flood ModelingPorosityMap





Benchmarks : Extending reference from NAVD88 Benchmarks 

MIT Porosity Hunt



Provide Dimensions

*

Data Collected from 
42 buildings 

1030 openings
714 Windows
222 Doors
89 Composite openings

52% Openings in good 
condition
27% openings are in 
moderate condition
21% openings appear to be 
in the need for 
repairs/retrofits

MIT Porosity Hunt

Photo Description



MIT Porosity Project



Model + Dashboard of campus flood risk

• Scenarios: rain events; storm surge

• 1% and 10% Annual probability rain

• Findings Public to MIT since 2021 via 
dashboard (built by Urban Risk Lab)



Preemptive Action through Design

Connecting Digital to Physical

デザインで先手を打つ
デジタルとフィジカルを繋ぐ



With Fadi Masoud, University of Toronto

Flux.Land : Climate Uncertainty Planning Toolkit

Connecting the Digital to the Physical



Urban Risk Lab, Massachusetts Institute of Technology

Miho Mazereeuw

Associate Professor of Architecture and Urbanism, MIT SAP

Director - Urban Risk Lab

Aditya Barve

Research Scientist, MIT Urban Risk Lab

Mayank Ojha 

Research Scientist, MIT Urban Risk Lab

Abraham Quintero
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Centre for Landscape Research, University of Toronto
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Ambika Pharma 

Research Assistant, UoT Daniels School of Architecture

Hillary DeWildt 

Research Assistant, UoT Daniels School of Architecture

D
ig

it
al

 a
n

d
 P

h
ys

ic
al



We need to visualize 

climate risk and 

vulnerability, planning 

policy, urban from / 

infrastructure, and 

socio-demographic 

data in tandem
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RISKMap AI

AI supported

Real-time Reporting



Photo by Kunlaphun Siripimamporn
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RiskMap: Leveraging participatory civic sensing for disasters

Line FacebookPublic map Twitter
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In partnership with Murakami Lab at University of Tsukuba and Mapbox (2018-present)  

With support from LINE (2018-2020) and Kumamoto City, 2019



Cards - Flood
Submitting a report  takes an average of 30 seconds. Reports appear on the map instantaneously.

Location Flood Depth Photo Description Submit

RiskMap: Leveraging participatory civic sensing for disasters
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INFRASTRUCTURE ISSUES TIMEBOUND UPDATES TRAFFIC SAFETY STATUS

Hyperlocal Information Receding water levels Navigational Guidance
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From Data to Actionable Information

Kumamoto EOC, Japan
April 2019

Typhoon Hagibis
October 12, 2019 – October 21, 2019

Flood Landslide
Power 
Outage

Other
Fallen 
Trees

Road
ClosureDebrisInfrastructure

Damage
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避難所ダッシュボード

コントロールパネル

ShelterMap：Shelter Management Map & Dashboard 避難所運営マップ＆ダッシュボード
パスワード認証によりアクセスできる危機管理室専用マップ
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ShelterMap：Shelter Management Map & Dashboard 避難所運営マップ＆ダッシュボード

全避難所に関するログデータ
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WebApp that provides

portability and scalability to EOC operations, 

EOC shelter management dashboard runs within the browser, 

without the need for expensive computational equipment, 

allowing unfettered flexibility in decision making

緊急対策室の操作に

ポータビリティとスケーラビリティを提供するWebApp

RiskMap避難所運営ダッシュボードは

ブラウザー内で実行されるため

動作環境もPCに固定されず

意思決定の際の柔軟性が高い

Mayor of Kumamoto broadcasting a message to all shelters using his iPad

iPadで全避難所にメッセージを配信する熊本市市長
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Google AI for Social Good
Collective Intelligence for

Safe Communities
Combining Human and Machine Intelligence 
for Disaster Preparedness and Response

with
Fukuchiyama City, Kyoto Prefecture
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REACT AI - Real-time  Emergency Assessment, Coordination, and Triage

Combining Human and Machine Intelligence

In partnership with University of Tsukuba, Fukuchiyama City, Mercy Corp, and Una-May O'Reilly MIT CSAIL

With support from Google (2020-2022) and Mapbox
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REACT AI - Real-time  Emergency Assessment, Coordination, and Triage

BREAK the BLACK BOX - Detailed labeling guides based on Emergency Operation Center workshops
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https://react.staging.riskmap.org/userguide


REACT AI - Real-time  Emergency Assessment, Coordination, and Triage

Interpretability: Damage Localization Interpretability: Human Risk Classification in Text

BREAK the BLACK BOX - Interpretability for Image and Text Classification 
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REACT AI - Real-time  Emergency Assessment, Coordination, and Triage

UX Research for REACT Dashboard

Class Activation Map Overlay

(shows which part of the image was 

significant for the prediction)

Retraining / relabelling options

Interpretability + 
Retraining 
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Increasing Awareness Everyday

日常的に意識を高める



Community Resilience Planning and Design

Flood Modeling Outputs
(Geo-Physical Conditions 
Buildings/ Topography/ Soil 
Conditions/ Infrastructure) 
PI Strzepek

Downscaled Climate Model Outputs 
(Wind, Precipitation, Storm surge) 
PI Ravela
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Beyond the Payoff: How Investments in Resilience and Disaster 
Preparedness Protect.  Communities Resilience Report 2025

Every dollar invested in disaster 

resilience today could save 

communities up to $33 in lost future 

economic activity.



Design Before Disaster
Japan’s Culture of Preparedness

University of Virginia Press 2025

Design Before Disaster.org
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Lithograph: 880-02 Tokyo

Taishō 12 [1923] The whirlwind of 

fire attacked Yoshiwara street.

Library of Congress Prints and 

Photographs Division Washington



Imperial Hotel, Tokyo

Frank Lloyd Wright

Mayan Revival Style



Imperial Hotel, Tokyo

Innovative Seismic Strategies



Imperial Hotel, Tokyo

Innovative Seismic Strategies

HOTEL + bosai hub





Urban Systems

Park Networks

Buildings

Design Before Disaster.org





Bōsai Living Zones 



COASTAL PROTECTION + educational community forest

Design Before Disaster.org



COASTAL PROTECTION + community owned restaurants

Design Before Disaster.org



Fukakita Ryokuchi Park
Osaka, Japan 

1,460,000 cubic meters of water

PARK + water retention

Design Before Disaster.org



Fukakita Ryokuchi Park
Osaka, Japan 

1,460,000 cubic meters of water

ä

PARK + water retention

Design Before Disaster.org



Bōsaikōen Network from 

national scale to local parks 

with designated roles for 

logistics and evacuation.



National Logistics Hubs

Higashi-ōgishima Park and 

Tokyo Rinkai Park



PARK + water retention +  emergency training + BBQ   

Design Before Disaster.org



PARK INFRASTRUCTURE + preparedness

Kamesan Pocket Park
Tokyo, Japan

Design Before Disaster.org



66

BENCH + emergency hub

Prephub.org
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BENCH + emergency hub

Prephub.org
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BENCH + emergency hub

Prephub.org



PAVILLION + emergency hub + water purification

ENPHO, Techo Women’s Trust, and Lumanti
Support Group for Shelter
supported by the TATA Center at MIT





PAVILLION + emergency hub + water purification and storage



BUILT ENVIRONMENT + disaster preparedness

DesignBeforeDisaster.org
Risk.mit.edu

PARK + water retention

PARK + water retention +  emergency training + BBQ   

COASTAL PROTECTION + educational community forest

COASTAL PROTECTION + community owned restaurants

RIVER + water reservoir

PARK INFRASTRUCTURE + preparedness

BENCH + emergency hub



Design Before Disaster
Japan’s Culture of Preparedness

University of Virginia Press 2025

Design Before Disaster.org
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