Flood Inundation Mapping 1 Fort Kent, Maine
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|l nundati on Mappli ng

A Preparedness
I hWh-at o scenar .
A Response
I Timing of inundation
A Recovery
I Damage assessment
A Mitigation & Planning
I Flood risk analyses
A Non Regulatory
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Flood Inundation I\/Iapplng

Old concept, new technology:
Leveraging Evolving Technologies

A LIDAR - DEMSs

A GIS

A World Wide Web
A Hydraulic models

A Realtime and forecast
hydrologic data
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USGS Flood Inundation
Mapping Initiative (FIMI)

A Maps of thespatial extenanddepthof flood waters near
NWS river forecast locations.

A Uniform approach and consistent products

A Started in 2009

A Collaboration with Federal partners
I USGS, NWS, USACE, and FEMA
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USGS Flood Inundation Mapping Initiative

A Creation of InundatiotMap Libraries

I GIS generated maps

I Predefined intervaibank full to flood of
record
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Flood Documentation
2008 Flood In Fort Kent

Flood of April and May 2008 in

Northern Maine Documentation of
stream elevations stream
______ _ @ flows and exceedance
TSIt Wl Drobabilities associated
==l Wwith the 2008 flood in
Fort Kent is complete




Flood Insurance Rate Map

(FIRM)
I Mapfloodlineswith 1 and 0.2 %

annual chance afxceedance

i Adoption of lines into town ordinance)
(regulatory)

MAP ‘u{ﬂ““ e

Flood Inundation Map Library

1 ft intervals of change in stage
I Tied to flood forecast gage
I Planning tool (non regulatory)
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Elements necessary for creation of
Flood Inundation Maps:

A Data

| Survey data
I LIDAR
I Streamflowdata

A Hydraulic Model
I Calibrated to real events

A Orthophotdbasemap
A Flood forecast gage
A Information dissemination platform




St John & Fish Rivery
Fort Kent, ME

ASt. John River(2.5miles)
upstream of the international
bridge to the USGS
streamflow gage

A5,680sq mi basin it s A

AFish River (2 miles) USGS ‘

streamflow gage to the mouth &
A873sq mi basin Ol

ZUSGS o

} s
w

40
o
P
e

USGS streamgage

010135000

- -
; ‘\_J\\\_
o s

R -&;,-



ldeal Flood Inundation
Pilot Project

A Recently finished a flood report
documenting the flood of record in 2008

A Contracted with FEMA to update Flood
Insurance Study

" Lidar
-leld Cross Section ‘b""

Depth Profiles
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ldeal Flood Inundation
Pilot Project

A Confluence of 2 short stream reaches

A USGS/NWS forecasttreamgagewith >80
yrs of record on both

A Levee
A International Border ¥
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Data collected for

FIS / Flood Inundation Maps:

USGS Streamgaging
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Cross Sections

ELEVATION MONUMENT,
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LIDAR

A Minimize land surveys due to LIDAR.

A Land surveys focus on structures and tying water
surface to NAVD88 at time of underwater survey

I Underwater surveys obtained througfdroacoustic
Instrumentation

I In stream depths between cross sections are estimates
(mapping used depth categories)
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HEC-GeoRAS

RAS Geometry - RAS Mapping = = ¢ ||| oF = < £ ApUtilities~ Help~ .

A A GIS extension of procedures, tools & utilities
that can be used to:
I Prepare GIS data for import into HERAS
ARAS Geometry
I Generate GIS data from HEHZAS output
ARAS Mapping

A Designed for users experienced in HRBS
hydraulic modeling, but with limited GIS
experience
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HEC-GeoRAS
3 steps

A PreProcess Data
A Execute Model

A Post Process Data / Map Results
I HEC-GeoRAScreategjeodatabasef all layers

| Separate data frames for pamd post
processing



HEC-GeoRAS |
Pre-Process Data

A Terrain Data required (DEM or TIN)

I Used to digitize line files
Astream centerline
A cross section cut lines
I Aerial photos helpful




\ g % = o “ -
Y S o .=
I ;
: A MS D , b
\ | S — =~ == N Ve
Pre-ProcesSias 2 ~
A% / ' N S — -
R L f N & o e T 1 T
WIRE A SSiad 1 T PR T
R | S v e S (N (5 § ot
D ata " CRE b L _——
i e AT o L
W e AR
% A ‘\ il I'L—_C‘.\
\¢ "

A Cross sectiocutlinesused to extract eleation \
data from the terrain data to create a cross sect
ground profile

A Intersection otutlineswith other layers used to
compute HEGRAS attributes such as distancing

A Import geometry data into HERAS
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HEC-GeoRAS
Execute HEGRAS Hydraulic Model

A 1-D Steady State Hydraulic Model
I Interaction of Fish River with St John River
I Run model with and without Levee

| Calibrated to 80 years sfreamflowdata including
2008 flood




HEC-GeoRAS
Execute HEGRAS Hydraulic Model

A Edit HEGRAS geometric dataadd structures
A Enter flow data

A Run and calibrate stdpackwater model

A Export GISdataLayersrom HEGRAS for HEG
GeoRASanalysis & flood mapping.




HEC-GeoRAS
PostProcess

& Map
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F w HEC-GeoRASPostProcess & Map

I Generate water surface

F AChoose a profile

A Convert water surface TIN to a grid

L

s I ] I Subtract terrain grid from water

surface grid
APositive values are inundated area

Convert new inundated area grid to a
polygon




Fort Kent Flood Inundation Static Map Library

AModeled every 1 ft interval of change at 2
streamflowgages
Abankfullto maximum observed flooding in area

A9 feet on St. John River (2028.6 ft above gage datum)
A7 ft on Fish River (8.34.3 ft above gage datum)
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Flood Inundation Maps

A Available Products

WebMapper(google based)
- KML/KMZ format

I

!

I PDF maps

i GIS shape files/depth grids

A WebMapperand KML available showing
Inundated areaOR Depth of flooding




Web Mapper
(Google based)
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' USGS Home

Contact USGS

Fort Kent Flood Inundation Map

For more information please visit:
Ft. Kent Flood Inundation Project Site

@ View inundation area

View inundation depths DISCLAIMER

St. John River Gage Height (ft): Uncertainties and Limitations Regarding use of Flood-Inundation Maps

The flood boundaries shown were estimated based on gage heights at USGS streamgages 0101400 and 01013500 on the St. John and Fish
Rivers in Fort Kent, Maine. Water-surface elevations along the 5t. John River from 1,000 ft upstream from the International Bridge to 5,000
ft downstream from the International Bridge; and the Fish River from Mills Road to its confluence with the St. John River in Fort Kent were
estimated by steady-state hydraulic modeling, assuming unobstructed flow, and discharges and hydrologic conditions anticipated at these
gaging stations. The hydraulic model reflects the land-cover characteristics and any bridge, dam, levee, or other hydraulic structures
existing in August, 2010. Unigue meteorclogical factors (timing and distribution of storm) may cause actual discharges along the modeled
reach to vary from assumed during a flood and lead to deviations in the water surface elevations and inundation boundaries shown here.
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276 Additiunal areas may bE_: flooded dug to un_antic:ipated_ backwater from major t_ri_butaries a_Icmg the main stem or fru_m localized debris or ice- g
286 jams. The flood inundation boundaries depicted on this map are based on a digital elevation model (Meta data available). Inundated areas
) shown should not be used for navigation, regulatory, permitting, or other legal purposes. Although USGS intends to make these maps ™
available 24 hours a day, seven days a week, delivery of data and products through the Internet is not guaranteed. The USGS provides ;
[VIDisplay levee theze maps as a quick reference, emergency planning tool but assumes no legal liability or responsibility for any direct, indirect, incidental,
71D 8 consequential, special or exemplary damaages or lost profit resulting from the use or misuse of this information.
Display temporary levee
MJ, If this series of flood inundation maps will be used in conjunction with National Weather Service (NWS) river forecasts, the user should be
" aware of additional uncertainties which may be inherent or factored into NWS forecast procedures. The NWS uses river forecast models to
8 estimate the quantity and timing of water flowing through selected river reaches in the United States. These forecast models (1) estimate :
“2%, AHPS St. John River Flood  the amount of runoff generated by a precipitation event, (2] compute how the water will move downstream, and (3) predict the flow and L
& .:Forecast Hydrograph d ctage (water-surface elfavatiun).fur the river at a given location (AHPS forecast point) throughout the forecast periud {everv_ six hours over e
— 4 3 to 5 days). For more information on AHPS forecasts, please see: http://water.weather.qgov/ahps/pecpn and river forecasting. pdf
ST. JOHN RIVER AT FORT KENT .
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Google WebMapper
Stages on 2 rivers
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USGS GageData
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USGS 01014000 St. John River below Fish R, nr Fort Kent, Maine
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a USGS =

science for a changing world

USGS Flood Inundation Mapping Science

home focusareas links contact

FLOOD-INUNDATION
INITIATIVE PILOT PROJECTS

Indiana

% Flood of Sept. 2008,
Indiana
@

White River near Nora
Maine
% Fort Kent

Michigan
* Kalamazoo River from
Marshall to Battle Creek

FLOOD-INUNDATION
PROJECTS

Georgia
¥ Flint River at Albany

Illinois i Project KMZ file
+ Du Page County
* | ake County Map sheets
Indiana

- . :
Flaod of June 2008, Indiana Shape files:

USGS Home
Contact USGS
W= Search USGS

Flood-Inundation Maps for the St. John and Fish Rivers in Fort Kent, Maine

Digital flood-inundation maps for a 2.5-mile reach of the St. John River and a 2-mile reach of the Fish River were
created by the U.S. Geological Survey (USGS) in cooperation with the Federal Emergency Management Agency
(FEMA). The St. John River reach extends from 1,000 feet (ft) upstream from the International Bridge in Fort Kent,
Maine, to 5,000 ft downstream from the International Bridge. The 2-mile reach of the Fish River extends from just
upstream from Mills Road to its confluence with the St. John River in Fort Kent. The inundation maps, which can be
accessed through the USGS Flood Inundation Mapping Science Web site at
http://water.usgs.gov/osw/flood_inundation/ depict estimates of the areal extent and depth of flooding
corresponding to selected water levels (gage heights) at the USGS streamgage, St. John River below Fish River at
Fort Kent, Maine (station 01014000) and the USGS streamgage, Fish River near Fort Kent, Maine (station
01013500). Current gage heights at these USGS streamgages may be obtained on the Internet at

http://waterdata.usgs.gov/me/nwis/current/?type=flow The National Weather Service (NWS) forecasts flood
hydrographs at places that are often collocated at USGS streamgages, such as the two gages mentioned above.
Forecasted peak-gage-height information, alsc available on the Internet, may be used in conjunction with the maps
developed during this study to show predicted areas of flood inundation.

Use the links below to download flood-inundation images and geospatial data.

KMZ: Used by applications, as in Google Earth, to display geospatial data

% Project map sheets (40 Mb Zip file)

Kansas & Behind Levees - Area protected by Levee 1 through 29

+ Cowskin Creek, Wichita

Minnesota Background material
* Floods of September 2010 % ReadMe text file
in Southern Minnesota R ———

" Project Metadata text file

Missouri
* Upper Blue River, Indian
Creazk, and Dyke Branch

Published report

USGS

% Innundatea Area - Inundated areas 1 through 29

& Scientific Investigations Map 3157 Introductory text | PDF report (6 Mb)




KML/KMZ Flle

File Edit Vew Tools Add Help

¥ Search

Fly To I Find Businesses I Directions ]

Flytoe

KML/KMZ
maps for
display in
Google Earth
(or other 3D
earth browsers)
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PDF Map

Pdf maps
show
Inundated
areas

USGS
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Flood-lnundation Map tor Fort Kent, Maine
Corresponding to a Gage Height of 26.6 Feet at U.S. Geological Survey
Streamgage 01014000 on the St. John River and a Gage Height of 12.3 Feet
—. atU.S, Geological Survey Streamgage 01013500 on the Fish River
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Flood Inundation Depth Map for Fish River

h fil JCage 31t (522 feet NAVDSS)
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Shape files
showing inundatedys X
area and raster d 4 (oo srenone HIS

Depth of Flooding (ft)SFS:

files showing
flood depths are
available for GIS
applications
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Fort Kent Flood Inundation Webpage

NO alallas USGSStreamgaging

vyebp_age . webpage

& Aaw:ﬂmaumi" e . ZUSGS L -
USGS Flood Inundation Webpage:-:n.:-.-«n—“n...m.....m S —
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Foal Kent Naire

USGS Pubs Warehouse
Webpage
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Examples showing Inundated
Areas
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Google Earth FloodInundation Map for Fort Kent

Gage Height of 20.6 ft on the St John River & 8.3 ft on the Fish River

¥ Places Add Content
# [VI&S My Places
2 &3 Temporary Places
[ | &2 Depth Legend
$2 Depth Legend - Behind Levee
+ | |&& StJohn_24.6_Fish_11.3
# |/ &§ StJohn_24.6_Fish_11.3_Depths
& StJohn_28.6_Fish_14.3
# St.John_28.6_Fish_14.3_Depths
+ [VI& StJohn_20.6_Fish 8.3
+ || &§ StJohn_20.6_Fish_8.3_Depths

¥ Layers
= & Primary Database
# (C1 ‘F Borders and Labels
Places
2 Photos
E= Roads
¥ 30 Buildings
& Ocean
| Street View
+ ﬁ Weather
w Gallery
= '{y Global Awareness
# [T More

Y| Terrain

1210/t /
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- lmage USDAlFarm Selvlce Agency

lat‘ 47; 253934 o en: 605648: M elev, 5171t -

Eyealt 4639it. )
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Google Earth FloodInundation Map for Fort Kent
Gage Height of 24.6 ft on the St John River & 11.3 ft on the Fish River
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