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And in more unexpected places
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Image source: NOAA NCEI Billion-dollar Disasters



Flood mitigation simulations 

and increasing stewardship
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Faculty at MIT Preparing for a new world of weather extremes

Kerry Emanuel, Sai Ravela, Anamitra Saha, Jianchao Qiu 

climate-extremes.mit.edu

Ravelaand 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

2

1



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

ÅScenarios: rain events; storm surge

Å1% and 10% Annual probability rain

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



Preemptive Action through Design

Connecting Digital to Physical
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With FadiMasoud, University of Toronto

Flux.Land: Climate Uncertainty Planning Toolkit

Connecting the Digital to the Physical
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We need to visualize 

climate risk and 

vulnerability, planning 

policy, urban from / 

infrastructure, and 

socio -demographic 

data in tandem
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