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HECRAS models repositories

• Base Level Engineering HECRAS models are available for FEMA region 6 and 9 (Texas, Louisiana, 
Oklahoma, Arkansas, New Mexico, California, Nevada, Arizona) https://webapps.usgs.gov/infrm/estBFE/

• Harris County, Houston, TX https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-
Management-M3-System

• North Carolina HECRAS models https://fris.nc.gov/map

• As part of the Louisiana Watershed Initiative, they plan to have a model repository. It is unclear if this has 
been implemented (https://watershed.la.gov/modeling-program)

• Iowa - try (https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-
Risk-Model-Inventory/) or the Iowa Flood Center (https://iowafloodcenter.uiowa.edu/people/directors)
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The model elevation is based off a DEM that includes channel 
information extracted from 1D HEC-RAS models used for floodplain 
mapping.
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Grimley, L., A. Sebastian (2025).
Topobathymetric Digital Elevation Models 
(DEM) for Flood Modeling in the Carolinas. 
DesignSafe-CI.
https://doi.org/10.17603/ds2-mzc8-s589

Grimley et al. (2025) WRR

I will upload these river rasters to 
DesignSafe
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Presentation Outline

• Overview of HEC-RAS geometry file (*.g01)

• Data in cross-section and centerline shapefiles

• Recommendations



There are over 39,000 mapped streams in NC each with a separate 

HEC-RAS model (archived by the state) amounting to hundreds of 

thousands of river cross-sections. 
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Built on a tributary-by-

tributary basis using 

surveyed cross-sections



HEC-RAS Geometry File (*.g01)
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• Text file that stores all the model geometry information (reach, cross-section, structures)
• A model can have more than one geometry file (e.g., before/after levee, bridge design scenarios, etc.)
• Engineering and floodplain mapping RAS models are built using the state plane projection (feet) – NAVD88

• Top of geometry file
• HEC-RAS model version
• If viewing rectangle values are between 0 and 1, it is not georeferenced.



HEC-RAS 1D Models

• There are conventions and 
common practices used by 
model builders that are not 
intuitive to figure out for new 
users… to list a few…

• Cross-sections are drawn left to 
right facing downstream

• Cross-section numbers get 
smaller as they go downstream 
and the difference is the 
distance along the stream 
centerline. 

• Some XS are surveyed points 
while some are interpolated 
using the model builder, check 
description otherwise * in the 
station name

• Bank stations are assigned at 
the discretion of the engineer so 
“definition” can vary
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Flow 
Direction



River reach data
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• River reach name and # (there can be more than one in a 
model)

• # Reach XY points listed below 
• Points are listed afterwards, I need to double check but I 

think you can parse this assuming a certain number of 
characters, but I am not sure if this changes with different 
model versions

Not georeferenced

RAS Mapper is like a 
model building GIS



Cross-section (XS) Geometry Viewer/Editor in RAS
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All this information is imported from the 
geometry file.

We are mostly interested in the elevation 
data in the channel (e.g., between or near 
the assigned bank stations)



XS data in the geometry file – georeferenced 

10

XS Type XS Number

XS GIS 
Cutline

XS station/elevation 
data can be assigned 
coordinates using the 
positioning along the 
cutline. Can use bank 
stations to only pull the 
data from the channel.



XS data in the geometry file – not georeferenced 
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XS Type XS Number

XS GIS Cutline DOES 
NOT EXIST



Can use the HYDRAID of 

the non georeferenced 

model to match the data 

in the geometry file to the 

georeferenced data in the 

state shapefiles
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For example, HEC-RAS model folder is called 
“371070201203261337_CF033Northeast Cape 
Fear River”. We find a match for this RAS 
model in the stream centerline shapefile and 
can use it to assign the reach XY. 
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Example of when the cross-section might be 
associated with the wrong HYDRAID. The stream 
station matches the XS number found in the 
geometry file but a different HYDRAID. 

Need to use a combination of text 
matching/searching and location
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XS in shapefile is not 
associated with the HYDRAID 
we expected. It does intersect 
with it though.

Not all the data in the shapefiles is 
useful… these tiny rivers do not 
have a corresponding RAS model. 
Could be created by the state for 
forecasting system and/or oddity 
when exporting the RAS data?



Recommendations for extracting the HEC-RAS data

• Start with getting the elevation data from the 
geometry files from georeferenced models
• Issues when reading georeferenced geometry files

• Changes in model version might modify the format of the geometry 
file

• Dealing with bridges or structures 

• Bank stations can be wrong/wonky sometimes if issue importing

• https://github.com/mikebannis/parserasgeo (last updated 
6 years ago)

• Then move on to non-georeferenced models

• Must match information in geometry file to the shapefile 
to get the reach XY and XS GIS cutline but this requires 
some matching/sorting

• https://github.com/lgrimley/hecras_geometry (last 
updated 3 years ago) 
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***RAS stream centerlines do not align with 
the NHD centerlines

https://github.com/mikebannis/parserasgeo
https://github.com/mikebannis/parserasgeo
https://github.com/lgrimley/hecras_geometry
https://github.com/lgrimley/hecras_geometry


Example of bridge/culvert/weir XS
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Example of bridge/culvert/weir XS
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Should be able to identify these in the geometry file (XS Type) 
to treat differently when processing
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