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The Real Time Forecast System (Phase 3)

• Twice a day

• 36 hours forecast

• Compound Flood

• River flow

• Storm surge
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Phase 1: Evaluate flood risk using long-
term historical records
Phase 2: Phase 3: Test the model in 
past extreme events
Phase 3: Build the forecast system  



CREST-A Distributed Hydrological Model

𝑅𝑛 = 𝐻 + 𝐸 − 𝐺 + Δ𝐻 + ∆𝑀 + 𝐵
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Surge/tide data

2d flood analysis every 12 hours, and 
forecasts for 36 hours

Hydrologic data from 

CREST

The HEC-RAS Model

Elev

High

Low

Max

Min

Depth (m)

High

Low

S1: forecast 36 h ago
S2: forecast 24 h ago
S3: forecast 12 h ago
S4: analysis



The results are imported in a 
Web-GIS architecture

Local environment WEB-Gis User
Hydrologic model produces 
discharges for each stream

Discharge is fed to the 
2d flood model

Depth maps  are 
produced for each 

simulation

Users visualize the most 
recent results on their 

preferred browser

Dissemination of results



General map with all the critical locations, with quick access to latest results

Web-gis
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River Flow Forecast vs. Analysis- Freight St.
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Example from July 7th-10th 2020: 

Norwalk

Depth within 10m 
from the substation

Discharge upstream
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coscob

Example from July 7th-10th 2020: Coscob

Depth within 10m 
from the substation

Discharge upstream
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Compound Inundation Risk: Strom Surge and River High 
Flow

>800 events over 
7 loc

ations

>800 events
over 

7 coastal locations



The Frequency of Inundation Depth-Estimation from past 
records



RAPID-Inundation Maps of the CONUS using Sentinel-1

(2016-present)

RAPID maps posted by a third-party institute
Florence (2018): https://disasters.nasa.gov/hurricane-florence-2018/observed-flooding-areas-using-

usgs-nasa-landsat-8-and-copernicus-esa, 

Laura (2020) https://hddsexplorer.usgs.gov/scene/metadata/full/5f43dcc42e05fd33/1995644/.

https://today.uconn.edu/?p=154166&preview=1&_ppp=0bc49b7d05

Tropical Cyclone Eloise

https://floodobservatory.colorado.edu/Events/5015/2021Mozambique5015.html

Tropical Storm Sally

http://floodobservatory.colorado.edu/Events/4964/2020USA4964.html

https://disasterscharter.org/image/journal/article.jpg?img_id=7660726&t=1605172082770

https://disasterscharter.org/image/journal/article.jpg?img_id=7660715&t=1605171862800

https://disasterscharter.org/image/journal/article.jpg?img_id=7660644&t=1605171683766

…

RAPID supplies flood maps to 
❖ Dartmouth Flood Observatory (DFO) at CU, 

Boulder
❖ USGS/Hydrological Remote Sensing Branch
❖ USGS/Disaster and Emergency Management
❖ Center for Satellite Applications and Research 

(NOAA/STAR)

RAPID is a value-added specialist for
❖ UN/International Disaster Charters

https://rapid-nrt-flood-maps.s3.amazonaws.com/index.html

https://disasters.nasa.gov/hurricane-florence-2018/observed-flooding-areas-using-usgs-nasa-landsat-8-and-copernicus-esa
https://hddsexplorer.usgs.gov/scene/metadata/full/5f43dcc42e05fd33/1995644/
https://today.uconn.edu/?p=154166&preview=1&_ppp=0bc49b7d05
https://floodobservatory.colorado.edu/Events/5015/2021Mozambique5015.html
http://floodobservatory.colorado.edu/Events/4964/2020USA4964.html
https://disasterscharter.org/image/journal/article.jpg?img_id=7660726&t=1605172082770
https://disasterscharter.org/image/journal/article.jpg?img_id=7660715&t=1605171862800
https://disasterscharter.org/image/journal/article.jpg?img_id=7660644&t=1605171683766
https://rapid-nrt-flood-maps.s3.amazonaws.com/index.html


Predict the property insurance claims for the next flood event (iClaim)

Flood Event Locator

•USGS Water watch
•NOAA/NCEP Stage IV precipitation
•NOAA tidal/surge water level

Event-wise Insurance Claim Modeling

•Hydrometeorological predictors
•Remotely sensed inundation maps (RAPID)
•Topographic distribution of buildings
•Land use/geomorphology
•FEMA/NFIP transactions as reference

Prediction Validation (Leave One Out, LOO)

• (a) Leave random samples out 
• (b) Leave random grids out
• (c) Leave random counties out
• (d) Leave events out

Leave random 
samples out  

Leave random 
pixels out 

Leave random 
counties out 

Predicting the unseen extreme Hurricanes

Identified potential flood zone 
(PFZ) for prediction Leave Hurricane 

events out 
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