Interactive Flood-Inundation Mapping Application:
An Example from the Suncook River
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! T 0 ol 20 MILES
%‘-‘ I — | | |
J
/ - ' \ 0
“'_)-- GEAFTON f’" . e é"ﬁn\%‘ 10 E:EI KILDMETERS
i . . ‘-ﬁ- i
B g k -7 77 Dambery /il S
£\ i
¢ _ﬂ!l'ilmﬂl ¢ "_:g.- = I"’._.,;
4 A e
} L me _.:;."—| ; ____.--" f
~ = /T Salisery )
! o STTTITVAN | i o a"'-
jorr by SUELEL P MERRIMACK S .
g E | % Sution { £ l.q'g by -2
L] i LY § F
= j g Py A X "f% *'% ol
§-5 Vo — N e\ 4] STRAFFORD
'“‘} = Bradiord \ ) g
= 5 S \Concord
E - = "1 ' Hennizr Hoplinton \,
L':_ i - |: / .\"\._
— % 3 .
{ f -
4 |
( v
B ., f A Suncook
'._._'JF I \, \errf Mznchester=|
L
' s ROCKINGHAM
\ HIT LSROROUCH
CHESHIRE \ \ 3
I

——— e
ey,

el | —

Village of
Suncook




Suncook River
Characteri

> FEMA funded t

Flood Mapping Study, Sediment
zation and Inundation Study

he USGS to create updated flood

mapping due to the avulsion and to assess

characteristics
Suncook River

and movement of sediments in the
from Epsom to the Merrimack River

confluence so that predictions of riverbed stability
and sediment movement could be made.

> USGS Suncoo
was conducteo

K River Flood Inundation Pilot Study
In cooperation with the New

Hampshire Department of Safety, Division of

Homeland Sec

L
CIENGCE B CHRangIn

urity and Emergency Management




Data collected for Suncook River
Flood, Sediment and Flood Inundation Studies

USGS Streamgaging




Elood Inundatlon Manmtg (FIM)’»‘ g'a realdl,
s time, operational 181" that visually relates ~ *
_,USGS streamgage readings and NWS R 5!
forecasts to flood risk for the primary purpose
of publlc safety but.also has significant
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strategles and—technologles z

Effectively reduce vulnerability and
repetition of loss to Infrastructure
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Suncook River Flood Inundation

Study Objectives

> Develop a flood information
system for the Suncook River
and adjacent floodplain as a
pilot project for the
northeastern region of the

U.S.

Project objective is to provide
state and local officials and
the general public with a
means of obtaining detailed
Information on the extent of
actual or forecasted flooding.




Hydraulic Model

»62 years of flow data at Suncook
Streamgage

» Calibrated to April 2007 flood
»Hec-GeoRAS for inundation

mapping
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Suncook River Flood Inundation
Study Scope

> Library of 10 flood inundation maps in
Increments and depths to provide detailed
iInformation on flooding that is occurring or is
forecasted to occur by NWS.

> Inundation maps are available on a USGS public
web page with digital map images.




Suncook River Flood Inundation Map

> Delineation of flood inundation maps accomplished using a
combination of high accuracy/high resolution LIDAR
elevation data along with 1- and 4- foot contour interval
data (May 2007, April 2008, April 2010) referenced to
NGVD29.

> Vertical datum for flood inundation maps is referenced to
NAVDSS.

> Grids of flood water depths (using HEC-RAS) generated for
each of 10 flood profiles ranging from 7’ to 18’ at USGS
Suncook streamgage in North Chichester, NH.

Base maps in SIM report are a combination of digital ortho-
photos collected by Eastern Topographics (2007, 2008)
and 1-ft resolution color aerial imagery of southeastern NH
(NHDOT, 2006)




FIM: How does it work?

Current Approach

Current flood products focus on:

* Real-time USGS streamgage
data

e NWS forecasts

Difficult for someone to relate a
“point” data value to their front
step a block or a mile away from
the gage

Have to rely on memory of past
events to relate personal risk

USGS 01089500 SUNCOOK RIVER AT NORTH CHICHESTER, NH
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NWS NRFC Forecast Hydrograph

http://water.weather.gov/ahps/
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Suncook River Flood Inundation Map:
Online Application

These maps are available at a USGS Web portal
(http://water.usgs.gov/osw/flood inundation/

and
http://wim.usgs.goVv/FIMI/FloodInundationMapper.html)

In conjunction with the real-time stage data from the USGS
streamgage at Suncook River (station 01089500) and National
Weather Service flood-stage forecasts to help to guide the
general public in taking individual safety precautions and
provide local officials with a tool to efficiently manage
emergency flood operations and flood-mitigation efforts.




Flood Inundation I\/Iap How does It Work’>

New Approach

An aerial view of inundated
areas directly linked to
USGS streamgage and
NWS forecast information

Static map library of 10
intervals starting at NWS
flood stage and going up
to (and beyond) historic
flood levels

Related to Minor, Moderate,
and Major flood NWS
classifications




Flood Inundation I\/Iap Online Appllcatlon

'. 'JUSGS Flood Inundation Mapper
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Who Benefits?

> Emergency responders
o Position equipment
o Evacuate those in harms way

> Political Entities
o Rapid, early damage estimates

> Those In the floodplain
o Depth and location of flooding
o Access/Egress
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Flood-Inumdation Map of the Suncook River in Epsom, Pembroke, Allenstown, and Chichester,
New Hampshire, for a Flood Corresponding to a Stream Stage of 15 Feet at the U.5. Geological Survey
Streamgage at Suacook River at North Chichester, New Hampshire (Station 01089500} —MNorthem Region

Rubert . Fiynn, Craig M. Johnston, and Laura Hayes
2m2




Suncook River Flood Inundation Study
= USGS

sciewcs for a changing veorid

Prepared in cooperation with the
Mew Hampshire Department of Safety, Division of Homeland Security and Emergency Management

Flood-Inundation Maps for the Suncook River in Epsom, . :
Pembroke, Allenstown, and Chichester, New Hampshire http://pubs.usgs.gov/sim/3196/

http://[suncookriver.org/

http://wim.usgs.qov/FIMI/
FloodInundationMapper.html

Pamphiat fo accompany

Scientific Investigations Map 3196 h ttp :/lwater.us ds.g ov/osw/
flood inundation/

L5, Department of the Interior
LS. Geodogical Survey




USGS Lamprey River Streamgage 01073500
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Gage height (ft)

Stage — Discharge Relation (Rating Curve)
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USGS Waterwatch
(http://waterwatch.usgs.gov)

aUSGS

USGS 01073500 LAMPREY RIVER NEAR NEWMARKET, NH
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National Weather Service — Advanced Hydrologic
Prediction Service Site
(http://water.weather.gov/ahps/)

National Weather Serwc' A

Advanced Hydrologic Predictio

Mortheast River Forecast Center

Home Hews Organization

Local weather Weather Farecast Office Gray, ME
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Chance of Exceeding Levels

Weekly Chance of
During Entire Period

Exceeding Levels

LAMPREY RIVER NEAR NEWMARKET
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2013 USGS Produced Flood Maps — 1% (100-Year) and 0.2% (500-
Year) Exceedence Probability Floods
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