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The data used in the TxDOT geodatabase result from a digital floodplain analysis conducted by David James Anderson at a highway river crossing in Pecan Bayou, Texas, for the Texas Department of Transportation (TxDOT).  In this engineering study, GIS was used to facilitate hydrologic and hydraulic modeling of the study area.  

The study area lies directly downstream of Lake Brownwood, which serves as an uncontrolled water supply discharging to Pecan Bayou as it proceeds to the Brazos River.  The watershed, with an area of 515.2 sq mi, is delineated from Lake Brownwood to the USGS gauging station (downstream of Pecan Bayou). The site contains a precipitation gauge and a USGS flow gauge, which records flow at 15-minute intervals.   

A hydrologic analysis was conducted to calculate the quantity of runoff that was generated for each rainfall event that occurs in a particular watershed; and hydrologic modeling was applied to determine the water surface profiles that can be expected from the runoff calculated with hydrologic modeling.  

The first step needed to develop the digital spatial database before performing the modeling is data collection.  The spatial data gathered for this study includes a 30-meter digital elevation model (DEM), contour data in MicroStation( format, stream networks in National Hydrography Dataset (NHD) format, site-specific field data, curve number grids, road coverages, USGS flow and stage data and precipitation data.  A combination of the 30-meter DEM and elevation contour data can be used to produce a digital terrain model (DTM). 

The following table outlines the steps used in this analysis:

	STEP
	Methodology
	Modeling Program/Preprocessor and/or GIS
	Description

	1.


	Terrain Data Development
	CRWR-PrePro, ArcView
	Terrain development for hydrologic analysis using a 30-meter USGS digital elevation model (DEM).  In this step the stream and watershed networks are delineated. Outlets are added at user-defined points, such as at structure locations.  

	
	
	CRWR-FloodMap, ArcView
	Terrain development for hydraulic analysis using triangular irregular networks (TINs).

	2.
	GIS-Based Hydrologic Parameter Extraction
	CRWR-PrePro, ArcView
	CRWR-PrePro builds a spatially variable hydrologic parameter extraction for export to HEC-HMS.  

	3.
	GIS-Based Hydraulic Parameter Extraction
	HEC-GeoRas, ArcView
	Topographic information extraction from a terrain TIN for input into HEC-RAS.

	4. 
	Hydrologic Modeling 
	HEC-HMS
	This lumped model produces a discharge hydrograph based on basin data extracted by CRWR-PrePro (step 2.).  

	5.
	Hydraulic Modeling
	HEC-RAS
	This one-dimensional hydraulic model generates a waters surface profile for a design storm (using input from step 3.).  Flows from hydrologic modeling (step 4.) are used in hydraulic modeling.

	6.
	Floodplain Delineation
	HEC-GeoRas, ArcView
	This model imports waters surface profiles (as cross sections, centerlines, and overbank geometric data) from HEC-RAS and displays the floodplain in GIS.


The TxDOT Geodatabase contains sixteen features classes.  These have all been prepared during the process described above.  In addition, a time series has been added.  The time series contains precipitation, lake discharge and flow data for a December 1991 storm event.  These are the data used in modeling the Pecan Bayou watershed. 

Drainage

	Feature Class Name
	Description
	Preparation

	Watershed
	DEM-based watersheds
	From Step 1 above

	DrainagePath
	DEM-based drainage paths
	From Step 1 above

	DrainagePoint
	DEM-based outlets (this includes user-defined outlets)
	From Step 1 above


Network

	Feature Class Name
	Description
	Preparation

	HydroEdge
	National Hydrography Dataset (NHD) derived feature
	Edited and merged route.reach and route.drain 

	HydroNetwork
	Stream Network
	Network created in ArcMap 8.1

	HydroJunction
	Stream Junction Points
	Merged HydroJunctions created by ArcMap 8.1 and Outlets (from Step 1) that have been snapped to the stream network

	HydroNetwork_

Junctions
	Stream Network Junctions
	Network created in ArcMap 8.1

	SchematicNode
	Schematic Points 
	Created by CRWR PrePro

	SchematicLink
	Schematic Lines
	Created by CRWR PrePro


Hydrography

	Feature Class Name
	Description
	Preparation

	Hydroline
	National Hydrography Dataset (NHD) derived feature
	Edited and merged route.reach and route.drain

	Waterbody
	National Hydrography Dataset (NHD) derived feature
	None

	Structure
	Locations of highway drainage structures and critical points of analysis
	This shapefile includes additional outlets added to the stream grid.  Three bridges are also included in these outlets.

	MonitoringPoint
	USGS Flow Gauging Station
	This shapefile was created from the USGS tabular data.


Channel

	Feature Class Name
	Description
	Preparation

	ProfileLine
	Channel Geometry 
	ProfileLine includes the digital stream derived from Microstation( contours and bounding locations.

	CrossSection
	Channel Geometry
	These data were provided by the Corps Ft. Worth District, but edited and interpolated to adequately define the stream centerline.


Time Series

	Feature Class Name
	Description
	Preparation

	TimeSeries
	Historical flow and precipitation for December 1991 storm event.
	The time series was created in Excel, then imported into ArcMap 8.1.


For further information on this project, please refer to David Anderson’s webpage:

http://www.ce.utexas.edu/stu/andersdj/home.html
