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Flooding Challenges in Norfolk



Blue Sky Flooding



Water Level Sensor Design Comparison



Challenge: Access to localized road impacts



Search for a Solution
Å Early warning for residents:

Å Text message, Email, Alexa, Google Home, 
Facebook, Google+, Twitter

Å Updates to social 
mapping/traffic applications (Waze)

Å Targeted location -based notifications

Å Early warning to emergency services 
(EOC, fire, rescue, traffic center)

Å Redirect to avoid flooding

Å Data can support calibration of water 
level models.

Å Foundation for a predictive model.



RISE Resilience Innovations
Norfolk, Virginia

Who: RISE is a non -profit organization 501(c)(3), based in 
Virginia

Mission: To catalyse  innovation & growth around 
creative solutions in the areas of sea -level rise, recurrent 
flooding, & economic resilience

Aims:
ÅTo enable businesses to develop, demonstrate & scale 

innovations that help coastal communities adapt to 
changing climate
ÅSelect and support resilience solutions that work 

effectively, can scale, can replicate, and do all of this 
cost -effectively

Funding:
ÅThis project is made possible by a grant from RISE, 

which is funded through Community Development 
Block Grants from the U.S. Department of Housing 
and Urban Development  and administered through 
the Virginia Department of Housing and 
Community Development



Waze for Cities 
Overview
What is Waze?

V Free, real -time, crowdsourced

V Traffic and navigation app

V Save every driver 5 minutes every day

V 185+ Countries, 42+ Languages & Voices

V 76M monthly active users (drivers)

V 50,000+ volunteers (map editors)



Flooded Roads & Re -routing



Challenge
Every flood is different. 

You might have several sensors, but there 
are 14,000 road segments in Norfolk. 

You might have a 1% or 0.2% Flood risk map, 
but every flood is different. 

Even some of the hot spots are well outside 
of the flood plain. 

Bridging the gap from data to action. 

uʌẏɾ Ʌɐʌ ȒǸǍɾȡǩȺǸ ʌɐ țǍʬǸ Ǎ ɾǸɅɾɐɶ ɐɅ ǸʬǸɶʳ 
street or even every hot spot. 

Risk maps are not live maps. 



2. Hydrology
How high will rivers peak?

1. Climate modelling
Where will the rain fall?

3. Hydraulics
Where will the water spread?

A Wicked Problem



Live, operational  impact intelligence 

ÅPurpose built for emergency management 

ÅReal -time situational awareness

ÅFlood extent, depth, and impacts delivered 
via API into any GIS system.

ÅDynamic hourly updates to reflect changing 
conditions using live  rainfall & flood sensor 
data.

ÅEnhances physical hydrology and hydraulics  
with AI and Machine learning

ÅScalable from property level  to national  
scale.  10m - 1m resolution.  

ÅUp to 96% accuracy

FloodMapp  DASH



FloodMapp  
DASH - Inputs
Sensors

ÅNWS, NOAA, USGS, 3rd Party 

Land Surface Data
ÅDEMs, Land use etc.

Meteorology Data 
ÅPrecipitation, Wind, Soil 

Moisture

Impacted Assets
ÅRoads, Buildings, etc.
 



Final Flood Model

Example  Storm Event: 
(November 12th 2020)

Rainfall Accumulation 
(rainbow legend) 

causing flooding 
(blue legend) 



Pluvial Flood Model



VMedia imagery

VDrone videos

VPre -existing flood studies

VTraffic camera imagery

Flooding in Lodi, NJ. 

Flooding in Norfolk, VA.

Calibration & Validation
VSocial media photos/videos

VHigh water marks

VSatellite imagery








