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Inundation Mapping is a tool for floodé.  

ÅPreparedness 
ïñWhat-ifò scenarios 

ÅResponse 
ïTiming of inundation 

ÅRecovery 
ïDamage assessment 

ÅMitigation & Planning 
ïFlood risk analyses 

ÅNon Regulatory 

 



Flood Inundation Mapping 
Old concept, new technology: 
Leveraging Evolving Technologies 

ÅLiDAR- DEMs 

ÅGIS 

ÅWorld Wide Web 

ÅHydraulic models 

ÅReal-time and forecast 

hydrologic data 

ÅFEMAôs HAZUS 



USGS Flood Inundation 

Mapping Initiative (FIMI)  

 

ÅMaps of the spatial extent and depth of flood waters near 

NWS river forecast locations. 

ÅUniform approach and consistent products  

ÅStarted in 2009 

ÅCollaboration with Federal partners 

ïUSGS, NWS, USACE, and FEMA 

 



ÅCreation of Inundation-Map Libraries  

ïGIS generated maps 

ïPredefined intervals-bank full to flood of 

record 

ïCan be linked to flood forecast elevations 

USGS Flood Inundation Mapping Initiative 



Flood Documentation 

2008 Flood in Fort Kent 

Documentation of 
stream elevations stream 
flows and exceedance 
probabilities associated 
with the 2008 flood in 
Fort Kent is complete 



Flood Insurance Rate Map 

(FIRM)  

 

 
 

 

Flood Inundation Map Library  

ïMap floodlines with 1 and 0.2 % 

annual chance of exceedance 

ïAdoption of lines into town ordinance  

(regulatory) 

ïMap area  & depths of inundation at 

1 ft intervals of change in stage 

ïTied to flood forecast gage 

ïPlanning tool (non regulatory) 

 

 

 

 



Elements necessary for creation of  

Flood  Inundation Maps: 

ÅData 

ïSurvey data 

ïLIDAR 

ïStreamflow data 

ÅHydraulic Model 

ïCalibrated to real events 

ÅOrthophoto basemap 

ÅFlood forecast gage 

ÅInformation dissemination platform 

 



St John & Fish Rivers 

Fort Kent, ME  

Å St. John River (2.5 miles) 
upstream of the international 
bridge to the USGS 
streamflow  gage 
Å 5,680 sq mi basin 
 

Å Fish River (2 miles) USGS 
streamflow  gage to the mouth 
Å 873 sq mi basin 

 



Ideal Flood Inundation       

Pilot Project 

ÅRecently finished a flood report 

documenting the flood of record in 2008 

ÅContracted with FEMA to update Flood 

Insurance Study 

ïLidar 

ïField Cross Sections 

ïDepth Profiles 

 

 



Ideal Flood Inundation       

Pilot Project 

ÅConfluence of 2 short stream reaches 

ÅUSGS/NWS forecast streamgage  with >80 

yrs of record on both 

ÅLevee 

ÅInternational Border 

 

 



ADCP Profiling of 
Underwater Depths  

USGS Streamgaging 

Data collected for 

FIS / Flood  Inundation Maps: 

LIDAR  

Field  
Surveys 



Cross Sections 



LIDAR  

ÅMinimize land surveys due to LIDAR. 

ÅLand surveys focus on structures and tying water 

surface to NAVD88 at time of underwater survey 

ïUnderwater surveys obtained through hydroacoustic 

instrumentation 

ïIn stream depths between cross sections are estimates 

(mapping used depth categories) 

 



HEC-GeoRAS 

ÅA GIS extension of procedures, tools & utilities 

that can be used to: 

ïPrepare GIS data for import into HEC-RAS 

ÅRAS Geometry 

ïGenerate GIS data from HEC-RAS output 

ÅRAS Mapping 

ÅDesigned for users experienced in HEC-RAS 

hydraulic modeling, but with limited GIS 

experience   



HEC-GeoRAS  

3 steps  

ÅPre-Process Data 

ÅExecute Model 

ÅPost Process Data / Map Results 

ïHEC-GeoRAS creates geodatabase of all layers 

ïSeparate data frames for pre- and post-

processing 



HEC-GeoRAS 

Pre-Process Data 

ÅTerrain Data required (DEM or TIN) 

ïUsed to digitize line files  

Åstream centerline  

Å cross section cut lines 

ïAerial photos helpful 



HEC-GeoRAS  

Pre-Process  

Data 

ÅCross section cutlines used to extract elevation 

data from the terrain data to create a cross section 

ground profile    

ÅIntersection of cutlines with other layers used to 

compute HEC-RAS attributes such as distancing 

ÅImport geometry data into HEC-RAS 



Å1-D Steady State Hydraulic Model 

ïInteraction of Fish River with St John River 

ïRun model with and without Levee 

ïCalibrated to 80 years of streamflow data- including 

2008 flood 

 

HEC-GeoRAS 

Execute HEC-RAS Hydraulic Model 



ÅEdit HEC-RAS geometric data- add structures 

ÅEnter flow data 

ÅRun and calibrate step-backwater model 

ÅExport GIS dataLayers from HEC-RAS for HEC-

GeoRAS analysis & flood mapping.   

 

HEC-GeoRAS 

Execute HEC-RAS Hydraulic Model 



HEC-GeoRAS 

Post-Process  

& Map  



HEC-GeoRAS Post-Process & Map 

ïGenerate water surface 

ÅChoose a profile 

ÅConvert water surface TIN to a grid 

 

ïSubtract terrain grid from water 

surface grid 

ÅPositive values are inundated area 

 

Convert new inundated area grid to a 

polygon 



Fort Kent Flood Inundation Static Map Library  

ÅModeled every  1 ft interval of change at  2 

streamflow gages  

Åbankfull to maximum observed flooding in area 

Å9 feet on St. John River (20.6-28.6 ft above gage datum) 

Å7 ft on Fish River (8.3-14.3 ft above gage datum) 

 

 



Flood Inundation Maps 

ÅAvailable Products 
ïWeb Mapper (google  based) 

ïKML/KMZ format  

ïPDF maps 

ïGIS shape files/depth grids 

ÅWeb Mapper and KML available showing                 

Inundated area   OR   Depth of flooding 



Web Mapper  

(Google based) 



http://me.water.usgs.gov/ftkent_inund.html  



http://me.water.usgs.gov/ftkent_inund.html  



Google Web Mapper 

Stages on 2 rivers 

 



National Weather 

Service Flood forecasts 

USGS Gage Data 

AHPS link to Flood Inundation 

page during high water  





KML/KMZ 

maps for 

display in 

Google Earth 

(or other 3D 

earth browsers) 

show inundated 

area 

 

KML/KMZ File  

 



Pdf maps 

show 

inundated 

areas 

 

PDF Map 

 



Shape files 

showing inundated 

area and raster 

files showing 

flood depths are 

available for GIS 

applications 

Shape files 

 



Fort Kent Flood Inundation Webpage 

NOAA AHPS 

webpage 
USGS Streamgaging 

webpage 

USGS Flood Inundation Webpage 

USGS Pubs Warehouse 

 Webpage 



Examples showing Inundated 

Areas 



Google Earth Flood-Inundation Map for Fort Kent  

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



Google Earth Flood-Inundation Map for Fort Kent  

Gage Height of 24.6 ft on the St John River & 11.3 ft on the Fish River 


