Innovative Solutions

for Flooding:
The City of Norfolk & FloodMapp



Norfolk, Virginia
A City Defined by Water
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Flooding Challenges in Norfolk @rocamaor
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Days exceeding 24-hr, 2-year rainfall at Norfolk

Relative Sea Level Rise Values from CARSWG (Hall et. al, 2016),
USACE Calculator-Sewells Point
and from VIMS Tidewater Recurrent Flooding Report (2012)

——USACE Low/NOAA L Sea Level Rise estimates from CARSWG
agree reasonably with estimates from
NOAA, USACE and VIMS in the study area

6.0 feet

4.5 feet

CARSWG Li -

=

—STOR

. RISING =
TIDES =

- P 4



ing

Blue Sky Flood

T8

R




Water Level Sensor Design Comparison
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Challenge:
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Hurricane Idalia

Day 1-3 Rainfall Forecast (inches)
Created 5:08 AM EDT Tue Aug 29 2023
Valid 8:00 AM EDT Tue Aug 29 2023
through 8:00 AM EDT Fri Sep 1 2023
DOC/NOAA/NWS/NCEP/WPC

allahasse

Charloti

acksonville

Local point maximum rainfall may be higher than shown.
See the NHC public advisories for the latest tropical cyclone information.

localized road impacts

Peak Storm Surge Forecast
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JAMES RIVER (VA) AT SEWELL'S POINT (IN MLLW)
Universal Time (UTC)
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Latest observed value: 2.81 ft at 10:36 AM
EDT 12-Mar-2025. Flood Stage is 4.5 ft

Major: 6.5'
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Normal Pool: 0°
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-~~~ Graph Created (11:12AM Mar 12, 2025) —#— Observed —=— Forecast (issucd 1:15AM Mar 12)

SWPVZ(plotting HMIRG) "Gage 0" Datum: -2.76"

Observations courtesy of National Ocean Service




Search for a Solution

RISE

Resilience Innovations

A Early warning for residents:

A Text message, Email, Alexa, Google Home,

Facebook, Google+, Twitter 7 el
A Updates to social ¢ / “B o
mapping/traffic  applications (Waze) \\.\\ é:;ﬁ
A Targeted location -based notifications ’ _ ?
A Early warning to emergency  services ) L | =
(EOC, fire, rescue, traffic center) : £ 3
. . Re
A Redirect to avoid  flooding ' @
X Y
\ e I

A Data can support calibration of water
level models.

A Foundation for a predictive model.



RISE Resilience Innovations

Norfolk, Virginia

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

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

A To enable businesses to develop, demonstrate & scale
innovations that help coastal communities adapt to
changing climate

A Select and support resilience solutions that work

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

A This 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

RISE

Resilience Innovations




Waze for Cities

8000 4G 6:00 PM 100% .

Overview | 0.5 Miles

Steenland 295

Free, real -time, crowdsourced

Traffic and navigation app

Save every driver 5 minutes every day
185+ Countries, 42+ Languages & Voices

76M monthly active users (drivers)

< < < < < <

50,000+ volunteers (map editors)

@ FloodMapp



Flooded Roads & Re -routing
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@FloodMapp
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.

uAyr Aean RNArdgkAN aAe t AW
street or even every hot spot.

Risk maps are not live maps.




A Wicked Probl

1. Climate modelling
Where will the rain fall?
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2. Hydrology
How high will rivers peak?

CLEAR CREEK AT FRIENDSWOOD
Universal Time (UTC)
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Sam Sam
Sat Sun

Sep 19

Sam Sam Sam Sam Sam Sam
Sun Mon Tue Wed Thu Fri
Sep 12 Sep 13 Sep 14 Sep 15 Sep 16 Sep 17 Sep 18
Site Time (CDT)
--- Graph Created (5:22AM Sep 14, 2021) —&— Observed —=— Forecast (issued 2:26AM Sep 14)
ing HGIRG) "Gage 0" Datum: 0" rtesy of US Geological Survey

NOTE: River forecasts for this location Default Hydrograph hd

3. Hydraulics
Where will the water spread?
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FloodMapp DASH oot - N =
Live, operational impact intelligence ! : o e 3

A Purpose built for emergency management v : <)
AReal -time situational awareness e . -

AFlood extent, depth, and impacts delivered : ‘ R LN Ve
via APl into any GIS system. S

A Dynamic hourly updates to reflect changing » 8 ) g re A
conditions using live rainfall & flood sensor e e W
data. : “

A Enhances physical hydrology and hydraulics ; T K “~
with Al and Machine learning . | &

A Scalable from propertylevel to national
scale. 10m - 1m resolution.

AUp to 96% accuracy

@FloodMapp : pRE A s : r : .



@ FloodMapp

FloodMapp
DASH - Inputs

Sensors
A NWS, NOAA, USGS, 3rd Party

Land Surface Data
A DEMSs, Land use etc.

Meteorology Data
A Precipitation, Wind, Soil
Moisture

Impacted Assets
A Roads, Buildings, etc.










Calibration & Validation T

V Media imagery V Social media photos/videos

V Drone videos V High water marks

V Pre-existing flood studies V Satellite imagery

V Traffic camera imagery

Flooding in Norfolk, VA.












