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United States Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)
B Drought Count B Flooding Count B  Freeze Count B Severe Storm Count Tropical Cyclone Count
B Wildfire Count B Winter Storm Count — Cost per Capita — Costs 95% CI — 5-Year Avg Costs
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Flood mitigation simulations
and increasing stewardship
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Faculty at MIT Preparing for a new world of weather extremes
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Community Resilience Planning and Design

Downscaled Climate Model Outputs
1 (Wind, Precipitation, Storm surge)
Pl Ravela

Downscaled
Climate Models

Flood Modeling Outputs

2 (Geo-Physical Conditions
Buildings/ Topography/ Soil
Conditions/ Infrastructure)
Pl Strzepek

Resilience Planning

Visualizing future extreme events Impacts and
vulnerability projections into planning of mitigation

2025

Impacts of extreme
Hydro-meteorological scenarios

Adaptation measures
2100 Retrofits and resilience planning

Infrastructure data and built form updates to the flood model

it | UrbanRISKLab

Recovery Planning | Adaptation

Aiding in recovery planning by proactively developing
recovery plans based on risk projections from flood
modeling outputs

afaliVansh,

Proactive Recovery Planning for Impacted Communities




PorosityMap

Citizen Science for Flood Modeling

Location of MIT Campus in 1854 (highlighted in red), Cambridge, MA
1854 Map of Cambridge by H.F Walling
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2070 Depth of Overall
Flooding from SLR
and StormSurge and
Propagation

Depth of flooding above ground (ft)
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2070 Percent Probability
of SLR and Storm Surge
Flooding

Percent probability of exceedance
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Fig.9 Top map: 2070 Depth of Flooding from SLR and Storm Surge at 1% Probability Bottom map: 2070 Percent Probability of Sea Level
Rise and Storm Surge Flooding (Source: Kieinfelder, February 2017, based on WHG MassDOT Boston Harbor Flood Risk Model)

Climate Change Vulnerability Assessment, City of Cambridge, Massachusetts
February 2017



MIT Climate Resiliency Dashboard

ov e T Office of Sustainability
Climate Resilient MIT MIT Climate Risks Current: 10-Year Storm Current: 100-Year Storm 2030: 10-Year Storm 2030: 100-Year Storm Flood Risk to Bulldings Heat Risk. Resources
MIT | Flood Risk to Buildings [+]

buiding wallfor each flood scenario. Clicking on a bullding will open a pop-up.
window with the information for that butding. The background flood model
represents the 100-year storm In the 2030 scenario,

{
This map shows 10 feet of an MIT @I

Note that the depd are the resut of best
and nges of uncertainty, bout future Cambridge

rate of mitigation, as well
25 continuous improvements to fiood risk models, may shift these projected flood
elevations over ime. b
campus. Any water that falls or moves across the surface within each boundary
generaly
The campus and City share an integrated stormwater pipe network that runs

hthe. and P

locations.
We are currently working on a bullding risk index that wil take additional varlables /

into account and provide 3 better estimate of the risk to bulldings based on
porosity, program, and other attributes.

MIT Buildings - Summary of Flood Risks (Present and 2030
Scenarios)

Precipitation Flooding - 2030 - 100-Year Storm
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MIT Porosity Hunt i’ | UrbanRISKLab
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MIT Porosity Hunt . i’ | UrbanRISKLab

Porosity Rating
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opening size, — p—
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IT Climate Resilience vi.03

Model + Dashboard of campus flood r|sk

This map illustrates modeled peak flood

st

Precipitatiol
Storm

elevation in the event of a future potential 11.7°
24-hour storm on campus under a changed
climate. Each year, the probability of this eventis |
10%. However, over the course of 50 years,
there’s 39% chance that this event will happen.
The assumptions for this modeled storm are
based on anticipated climate changes in 2070

MIT is committed to climate resiliency and

adaptation. Learn mor:

L ‘Scenarios: rain events; storm surge
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Preemptive Action through Design
Connecting Digital to Physical
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Connecting the Digital to the Physical

Flux.Land : Climate Uncertainty Planning Toolkit
With Fadi Masoud, University of Toronto
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RESILIENT AND SUSTAINABLE HOUSING IN FAR ROCKAWAY
FAR ROC FOR A RESILIENT ROCKAWAY - SEEDING OFFICE

DUNE BOARDWALK
REBUILD BY DESIGN: RESILIENCE + BEACH - SASAKI

Policy and Design

Reveals a collection of land-use policies that have been translated into graphical
interpretations. The policies can be sorted according to the categories of Waterfront Planning,
Parks/Conservation, Water as a Resource, Disaster Planning and Sustainable Developm

PARKS / CONSERVATION WATER AS A RESOURCE DISASTER PLANNING
SUSTAINABLE DEVELOPMENT WATERFRONT PLANNING

2.10.1 (c)
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FluxLand Tool,
Community Design
& Architecture

STUDENT ACTIVITY #4:

Using the FluxLand Tool

The FluxLand project is an interactive, web-based, geo- spatial platform designed to increase awareness and
bridge the gap between different of urban It offers a data-driven, ive, web-
based toolkit for urban planning and decision making across the scales. This project is developed collaboratively
by the Urban Risk Lab at MIT and the Center for Landscape Research at the University of Toronto and supported
by Broward County.

The platform is designed around homeowners’ concerns in the county by providing parcel-level insights that can
be aggregated for neighborhood and district level planning. While FluxLand emphasizes individual agency in
climate change adaptation, it simultaneously aims to drive strategic and informed decision making at the
regulatory level. By visualizing the local consequences of global trends, the project aims to help planners and
communities work together to build more resilient urbanization.

Student Activity #4:
Open the FluxLand Tool: https://broward.flux.land/ (Links to an external site.Jand explore the different sections

that compose it (left column) and answer the Guiding questions:

*  Tools — is composed of the following options:

o Layers —contains layers of information that you can see on the map.

©  Queries - are different ways you can get more details from the map by focusing on specific areas or
changing the way you visualize them.
Pre-Sets —combine different layers to provide information from a perspective of ranges of risk or impact.
o Strategies - includes the following subsections:

= Policies: reveals a collection of Broward land-use policies that have been translated into graphical
interpretations, The policies can be sorted according to themes
Design precedents: reveals a graphic collection of types of urban designs.
Section: displays a cross-section of Broward county and innovative measures that can be applied.
«  Map Configuration: allows you to change the way you view the map.
«  About: general information about the tool.

FluxLand Tool Guiding Questions: The FluxLand Tool has many features worth exploring that you will be able to

use for future study modules. Below are a list of questions and activities that will help guide you through the Tool.

Please respond to the questions below. Each section is related to a different “tool” in the Fluxtand Toolbox.

Part 1: Click on the Layers tool [Note: Be sure to unclick the layer after you answer each question]

1. Next, click on the arrow next to “Special Flood Hazard Areas”, these are the FEMA_(Links to an
external site.)(Federal Agency) flood areas.

2. Find your neighborhood by zooming into the map.

3. Find out what your flood hazard area is by clicking in the boxes to the right of each level.

Question #1: What is your flood hazard area?
Go to the FEMA (Links to an external site.) website or the Broward County Flood Zone
Maps (Links to an external site.)website to find out if your home needs flood insurance.

4. Storm surge is caused by seawater being pushed in by a storm and can cause inland flooding. Click
on “Hydrometeorological Risks.” Check the boxes below if any of the categories of storm surge
listed in the table could affect your home.

[ CAT1 [ CAT2 [ CAT3 [ CAT4 [ CATS ]
5. Click on “City Data” down arrow, click on “3D buildings with Land use.
6. Next also click on Map Config tool and select 3D viewing. Take a look at your neighborhood.
Question #2: Are there any taller buildings nearby?.
7. The color of the buildings is related to the type of land use. Yellow is residential and blue is for

public/government buildings.
Question #3: What is red for?
Question #4: What is pink for?

[Before you move on to the next few exercises, clear the layers and use the 2D view again.]

Question #10: How many more?

Question #11: How might you use or improve these data layers to identify populations vulnerable
to sea level and other climate hazards?

Part 3: Click on the Queries tool

1. Click on “Cross Section”.
2. Use the point tool and click on where you live or go to school.

Question #12: How does the elevation of that parcel compare to others in the cross section?

Question #13: Estimate the height of the parcel:
Question #14: Is the ground water table high?____
Question #15: How high is the highest point in your cross section?

Question #16: What is the lowest point in your cross section?.

Part 4: Click on the Presets Tool

Make sure that all of the layers in the Layers tool are turned off before you turn on any Presets layer.
 Select the Building Age, Land Value, Base Flood Elevation cluster preset.
Question #17: Are ities impacted

Question #18: Are low-income ities impacted dif

[ Part 5: Click on the Section Tool under

Part 2: Click on the Layers tool again, however, this time you will select two layers.

1. First layer: Open the “Demographic Data” group and select the Medial Income layer.

2. Using the legend (bottom left) identify where some of the lowest median income areas are
located.
Question #5: What color depicts this group?

3. Second layer: Open the “Hydrometeorological Risks” group and click on the CAT 2 layer.
Question #6: What happens when you see two layers at a time_

Question #7: Do you have more ion?

Question #8: How many “very low income” polygons (red) will be affected by a CAT 2
storm surge?

4. Turn off the CAT 2 and turn on the CAT 5.

Question #9: Will more very low income polygons be affected by a CAT 5 storm surge?

1. Click on the numbers to explore adaptation strategies

Question #19: Select 3-5 strategies from the numbered strategies depicted and see if you can
provide actual examples of how these strategies are currently being applied in South Florida. (You
can use the internet to search for

Part 6: Click on the Tool and the “Review Precedent " under Design

1. Precedents. These examples were developed by college students. Using the map, select 3 examples,
one each from the Suburban Area, Ridge, and Coastal (use the Zoom tool to assist the selection).

Question #20: List each example you selected below and provide a short description:
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Photo by Kunlaphun Siripimampor!
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RiskMap: Leveraging participatory civic sensing for disasters

3:367

@ Riskmap Japan

DEC M

5:329

Riskmap Japan

& jp.riskmap.org

s 0]
- +EETRS. ©
Bt LR— ~ZEi%%

(€ RiskMapJapan =

TouvoEI Uy LT, HE
RREZ 7 LTLEEW

(e f )

Line / Fatebook | Twitter- — 1% & &

BERROUS I TT

HYHESTEVE ULE adityad
k. $BFEUK LR— &S
3. HLL D LR

HWERRE T

AFE

RR
B 1 aEEE
AttanE
> -~
R e lll) BERROV V2 TT
ToOUYOEIVYI LT, BE BERREY LT
LA a RREZz7ULTLEZV
(@ B O ass =
A BUBESTINELLE
BX . BL<L Bt L
7 MO £, 1 [1- BEEMETRS
- — L ®
CDED S wmms Y CARE
D)X (i ] =
+ 0@ KN © 9
Public map Line Twitter Facebook
e o8 L I N E M Gp box In partnership with Murakami Lab at University of Tsukuba and Mapbox (2018-present)

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



RiskMap: Leveraging participatory civic sensing for disasters
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Submitting a report takes an average of 30 seconds. Reports appear on the map instantaneously.
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TIMEBOUND UPDATES
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From Data to Actionable Information
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ShelterMap : Shelter Management Map & Dashboard
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ShelterMap : Shelter Management Map & Dashboard WMHAFEEYY J&A Yy aR—F
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No. MRS HE 56 (F) EMAEA ) SMARESU (RN SENFERS NS SRR BREMEE
61 EMREE RAHE 9:16 AM 9:21 AM 9:26 AM 10:00 AM 200 2|
62 RFNFE BAHE 9:13 AM 10:02 AM 10:02 AM 10:02 AM 2
63 RENFE B AHE 9:20 AM 9:33 AM 9:33 AM 10:18 AM

64 RERPE BAHE 9:24 AM 9:29 AM 936 AM 9:37 AM 100
65 EEFEOTERE EAHE 9:20 AM 10:09 AM 10:25 AM 10:30 AM 1
66 EALGRE EAthE 9:08 AM 9:16 AM 9:16 AM 10:23 AM 100
132 WmEXEfRtyy— BARBE 9:10 AM 9:15 AM 9:15 AM 9:29 AM 100
67  ERNEE EAE 9:00 AM 9:11 AM 9:12 AM 9:15 AM 250
68 B CUNREr dtOHE 9:09 AM 9:37 AM 9:37 AM 10:25 AM 102
69 B E b O HhEE 9:10 AM 9:19 AM 9:19 AM 9:30 AM 100
70 EABEE EOHE 9:13 AM 9:30 AM 9:31 AM 10:16 AM 20
71 EALRE EOsE 9:10 AM 9:10 AM 9:10 AM 10:11 AM 89
72 EFtvy— EOhE 9:42 AM 9:42 AM 9:42 AM 9:46 AM EN]
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76 hRLREE EEERBE 9:14 AM 9:17 AM 918 AM 10:17 AM 150
77T ETTARSE BEERBE 9:29 AM 9:29 AM 9:29 AM 9:51 AM 4
78 PATRE EETERBE 9:15 AM 9:19 AM 9:23 AM 9:28 AM 20
79 HHEE EREABE 9:04 AM 9:37 AM 9:37 AM 9:54 AM 3000
80  REGEESE EETERBE 9:16 AM 9:24 AM 9:24 AM 9:25 AM 100
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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
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RiskMap B E#ATEE 4 v 2 2 7R— Fl&
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Mayor of Kumamoto broadcasting a message to all shelters using his iPad

iPad TEERICA v —DZEERIET HREATHER
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Google Al for Social Good

Collective Intelligence for Combining Human and Machine Intelligence
for Disaster Preparedness and Response

Safe Communities

ZJMERSY Ui | UrbanRISKLab g sunk ko

University of Tukuba
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Fukuchiyama City, Kyoto Prefecture



Combining Human and Machine Intelligence

IMAGE

Training Data: Annotated Riskmap data, Consolidated Image data

Pertinence Flood Landscape
g Presence  Presence

Buildings Vehicles Road/Bridge
Affected Affected Affected

Severe

Annotate damage and classify the severity

2 Report TEXT
Training Data: refighter Text Corpi P ) :;;:::Il:
i
Residential ’.
esidentia
Aveas, ‘ ) [ ]
Buildings in Impassable
_ — Flood (Risk) [ ] ] Rosds
it
Informativeness Human Risk @
Clusters @ [ ]
Rescue (Activities/Re- Landslide/-
quests) Fallen Tree
3 “
INTERPRETABILITY MODULE
) Local
_ Class Interpretable
Activation Map- Model-Agnostic
ping Explanations
[Flooding on west street.

pump ot working

Low
|_ /
No Damage  /

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

With support from Google (2020-2022) and Mapbox
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BREAK the BLACK BOX - Detailed labeling guides based on Emergency Operation Center workshops

REACT 031 (stage) Manage Analyze

£X Flood Severity

What is the severity of flooding shown in the image?

FYI: Look for flood height markers such as buildings, people, road signs, vehicles etc. Refer to the label descriptions to estimate severity. For aerial images, if height cannot be estimated, mark 'Not Sure / Can't say".

Labels:

Low Severity

Image shows flood waters below knee height / upto 50cm above ground floor level.

Moderate Severity

Image shows flood waters above knee height & below chest height / 50cm to 1m above ground floor level.

Label AB



https://react.staging.riskmap.org/userguide

BREAK the BLACK BOX - Interpretability for Image and Text Classific:

Interpretability: Damage Localization Interpretability: Human Risk Classification in Text

Step 1

Human| Original Text English Translation

Risk

No WA ELIZEEL | Both rain and wind are |
TWETH. BEE | stable, but I'm worried
JUERY Y about the Tama River.
No S0k ZA5KY | So far, there is no flood-
R4 AT D X ¥ | ing or power outage. The
A BIE%H < % 5 | wind is getting stronger.
TE

Fitted Logistic
Regression Model

Human Risk

Step 2

Local Interpretable Model-Agnostic
Explanations (LIME)

1 = Human Risk, 0 = No Human Risk
Pradicion probebilies N : Text with highlighted word:
- > ext wi words
o m—s "0 3‘%1 soec aa:s:ltﬁuiwu B G TER
: yorsRALH ] " ; .

(3) Original Image, Ground Truth Label: ’mild’ (4) DLI, Prediced Label: ’little_or_none’
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Severe Damage Littie-to-no Damage
o
o

Aftected. injured. or
fatal

UX Research for REACT Dashboard

Damage Severity

@ Flood Presence

Humanitarian
Categories
o
o
o
EL ]
,
o

Flooding Present

No Flooding Present

EeU DaTage Wod Damage Retraining / relabelling options

Little-to-no Damage

Rescue, Volunteer, or
Donation Efforts

Affected, Injured or Fatal Infrastructure and Utility

i o

Class Activation Map Overlay
(shows which part of the image was
significant for the prediction)

To view photos in each
category, select labels below

Infrastructure damage

Not humantanan NOXEHEWS LS > TV ETBOMNHRID. ABH RS WOBMEH>TEDENS WEG¥) ¥ CETDOKLH
7. ENBMEhTUIRS, ERS MASRNTED. SRBLL ERLESGRVTY,
EFEILTVWRY, BPRNSORTT.
IS S S S Interpretability +

}

mEE Retraining

© Mapbox © OpenStreetMap Improve this map
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Community Resilience Planning and Design

Downscaled Climate Model Outputs
1 (Wind, Precipitation, Storm surge)
Pl Ravela

Downscaled
Climate Models

Flood Modeling Outputs

2 (Geo-Physical Conditions
Buildings/ Topography/ Soil
Conditions/ Infrastructure)
Pl Strzepek

Resilience Planning

Visualizing future extreme events Impacts and
vulnerability projections into planning of mitigation

2025

Impacts of extreme
Hydro-meteorological scenarios

Adaptation measures
2100 Retrofits and resilience planning

Infrastructure data and built form updates to the flood model

it | UrbanRISKLab

Recovery Planning | Adaptation

Aiding in recovery planning by proactively developing
recovery plans based on risk projections from flood
modeling outputs

afaliVansh,

Proactive Recovery Planning for Impacted Communities




Every dollar invested 1n disaster
resilience today could save
communities up to $33 in lost future
economic activity.

Beyond the Payoff: How Investments in Resilience and Disaster
Preparedness Protect. Communities Resilience Report 2025
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Lithograph: 880-02 Tokyo

Taisho 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




Innovative Seismic Strategies

Imperial Hotel, Tokyo
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HOTEL + bosai hub

Imperial Hotel, Tokyo
Innovative Seismic Strategies
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S it 2> RESPONISE

Address emergency needs,
\_)\.V‘?—"‘P\B\'E rescue, medical, and shelter
N

PREPAREDNESS
Conduct pre-impact
activities to establish
readiness to respond

~
&

RE,
Spo'v& ;
< N RECOVERY

3 Repair, reconstruct, restore
disrupted social, economic

DISASTER and built infrastructure
CYCLE

MITIGATION

Make efforts to reduce h CT.
or eliminate negative
impacts of hazards

ADAPTATION

Adjust to the current situation
and plan and design for future
projected impacts



401 . { 4.05
Fire Reduction

L i
Systems (Community Planning)

Resettlement

Park Networks

5.01 5.02 5.03 5.04 5.05
Logistics Hubs Mixed Bosai Hubs Primary Evacuation Spaces Initial Evacuation Parks Education in Parks

Buildings

6.01 6.02 6.03

6.05
Housing - Temporary Shrines and Temples Hotels Tsunami Evacuation
to Permanent Structures

Design Before Disaster.org

-Coa;cai forest

‘ National bosai park

~{ Housing |

School |

I Amusement park

| Pocket park_|

1 Machizukuri

“+ Mixed municipal bosai hub |

ion in parks

@
a
£

it

| Community center

-{_Fire reduction buffer

Train station

{_Shrine

ial evacuation park

Primary evacuation park

< Michi-no-eki

Evacuation route

Resettlement
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Camellia sasanqua Thunb.

Podocarpus macrophyllus Lamb.

Ginkgo biloba L.

Ginnamomum camphora Sieb.



COASTAL PROTECTION + educational community forest

Evacuation space

forest band width,

forest belt 150-250m

Design Before Disaster.org



COASTAL PROTECTION + community owned restaurants

; ! Observation tower
Construction, operation & =

management by machizukuri company
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PARK + water retention

50.3ha

Fukakita Ryokuchi-Park

Fukakita Ryokuchi Park
Osaka, Japan
1,460,000 cubic meters of water

Design Before Disaster.org



PARK + water retention

50.3ha

Fukakita Ryokuchi-Park

Innundation Zone B (10yrs

control: / control: control:
60m3/S g 50m3/S 20m3/S

Area: Area: Area:
16.0ha 17.0ha 17.3ha

Storage: Storage:
513,000m3 522,000m3
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National Logistics Hubs
Core wide-area

Sakai Senboku National Bosai Hub
AR AR X BERILE SR

Sakai Senboku Port second district core wide-area disaster
management base (Logistics hub of the Keihanshin Region)

Tokyo Rinkai National Bosai Hub
EREERLEB AR (RO R R KHR)

Tokyo Rinkai wide-area disaster management park
(Ariake-no-oka core wide-area disaster management base)

SAKAI SENBOKU NATIONAL BOSAI HUB (1:30000)

Higashi-ogishima National Bosai Hub
FREREAR (R BHXERN LI EHLS)

Higashi-ogishima Higashi Park (Higashi-ogishima district core wide-area
disaster base) (Tokyo jan Region)

IR(LE]

r management

Prefectural Logistics Hubs
Prefecture-wide di:

Miki Prefectural Bosai Hub ST@R 1T = AEEARM K NE
Hyogo Prefecture comprehensive disaster management park

Regional Logistics Hubs [/

Wikt e pamioaess Bosaikoen Network from
Tumba Regional Bosa b PSR AL ogo) national scale to local parks
Nishiharima Regional Bosai hub & EE L2185 ¢ . .
with designated roles for
HANSHIN-MINAMI REGIONAL BOSAI HUB (1:15000) . . .
Municipal Bosai Hubs MIXED 1 logistics and evacuation.
A

Regional response hubs & some primary evacuat

Oji Park EF /3 (Kobe) \ >
Hattori Ryokuchi BRERFHE (Osaka)

Kyoto Imperial Palace S8R5 (Kyoto)

4 T

O]l PARK MUNICIPAL BOSAI HUB (1:15000)

Primary Evacuation Spaces [Lx.

General Parks 42 2A[ (10-50 ha)

Futakotamagawa Park (Tokyo)
Athletic Parks SEEN (& (15-75 ha)
Inae Park (Nagoya) ¥ —
Riverbanks ;7] | [, Green Spaces 433t
Fukakita Ryokuchi (Osaka) (—4 —
<I0ha

MINATOGAWA PRIMARY BOSAI HUB (1:20000)

Initial Evacuation Spaces 4

Temporary gathering spaces

2) Pocket Parks K73 (250m radius, 0.25ha) Slstmhels it
Kamisawa Park (Kobe), Shinagawa Pocket Park (Tokyo) s
b) Neighborhood Parks 443 (500m radius, 2ha) (_{ 025} 2ha ﬁ
Kaze-no-Saco Park (Kobe) KAMISAWA POCKET PARKS (1:20000)

Indoor Evacuation Spaces & #Ff
Designated evacuation shelters 15E 8 2P

hoon / lo

EVACUATION

Welfare shelters, initial shelter, secondary evacuation shelter

TRALBEER, YDABRERR, ORISR
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PARK + water retention + emergency training + BBQ

- @ Solar powered speaker

= @ B i

© Emergency power

RO Emergency power
SRO) Police dept area

o Water supply station
@D Gooi 85Q food stand
= ga Light slong evacuation path
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BENCH + emergency hub

Prephub.org
it | UrbanRISKLab



BENCH + emergency hub

Prephub.org
Mii | UrbanRISKLab




BENCH + emergency hub

Prephub.org
it | UrbanRISKLab




PAVILLION + emergency hub + water purification

ENPHO, Techo Women'’s Trust, and Lumanti
. Support Group for Shelter
1
i ‘ UrbanRISKLab supported by the TATA Center at MIT










BUILT ENVIRONMENT + disaster preparedness

National bosai park

1

Pocket park

- Michi-no-eki

PARK + water retention
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-1 Fire reduction buffer

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

| Office building |

Floating tsunami shelter |

‘ Community center

Education in parks

Amusement park |
-1 Logistics hub

al bosai hub |

wunicip:

|
\
: School

~----1Machizukuri
Mixed muni

~ Coastal forest

Risk.mit.edu
DesignBeforeDisaster.org
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Building Resilience
Through Design

FORUM 8
Nov 20, 2025

Miho Mazereeuw
risk@mit.edu

IMir UrbanRISKLab
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