
Introduction & Hypothesis 

My project focused on determining the potential runoff created during storm events across Williamson County, TX. My primary objective was to create runoffs map for 10-
year, 50-year, 100-year, and 500-year storm events. For this project, I utilized the Curve Number method of runoff calculation as exhibited by the authors of this article1. The 
common projection used was Albers WGS 1984. 
 
 
Data Collection 

• To get started, I need the following datasets: 
• a DEM of Williamson County, 
• a layer displaying soil variations across the county 
• a landcover raster covering the county 
• a shapefile for the county itself 

A 10x10m resolution DEM from the USGS 2013 National Elevation Dataset, covering the West Austin & East Llano quadrangles, and a 30x30m resolution landcover raster from 
the USGS 2016 National Landcover Database were both retrieved from the TNRIS DataHub2. 
The soil data was retrieved from the NRCS Web Soil Survey3. 
The county shapefile was retrieved from the Williamson County GIS data page4. 
 
 
Preprocessing 

Each DEM had to be re-projected to the host projection, clipped to the county area they each covered, and the resulting clips mosaicked together using the Data Management 
– Mosaic tool. 



 
 
The landcover raster was re-projected, clipped to the county area, and was reclassified to eliminate all no-data values from the symbology. The opposing classifications are 
boxed in red in the image below. 



 
 
The soil data shapefile only needed reprojection. 



 
 
 

Analysis 

The mosaicked DEM was subjected to the Fill tool to remove any imperfections in the data. 
 



 
 
The DEM was then run through the Flow Direction to tool to assign a slope value and direction to each cell. 
 



 
 
The resulting raster was then run through the Flow Accumulation tool then traced out probable stream paths based on the slope values. 
 



 
 
Streams were then delineated using the Raster Calculator. After some experimentation, only streams cells with a Flow Accumulation value of 10,000+ were selected for 
simplicity. The Stream Link tool then broke the streamlines into separate segments that would defined each catchment. 
 



 



 
 
Finally, the resulting stream links raster was run through the Watershed tool was used to assign catchment areas (cell clusters) to each segment, which were converted to 
polygons using the Raster To Polygon tool. 
Note that each of these steps used the default settings on each tool. 
 



 



 
 
The soil data was split into tabular and spatial data. The tabular data had to be imported into a Microsoft Access database template that came with the download. To access it 
from within ArcMap, a custom add-in tool5 from the USDA had to be installed and registered. Within ArcMap, the new tool allowed for linking the imported tabular data with 
the accompanying shapefile. The resulting soil layer had to be then be re-projected. 
 



 
 
With the catchments, landcover, and soil data in place, two tables were created using the Tabulate Area tool; one detailing the number of cells for each landcover type per 
catchment and other detailing the area of each soil type per catchment. An example is given below of the table for landcover: 
 



 
 
This data was then exported to Excel. Once the data was sorted, runoff calculations were performed within Excel, resulting in the final data for import back into ArcMap. 
Precipitation data was retrieved from an official source for Austin, TX6. While curve numbers an equations were provided by the TR-557 manual from the NRCS.  
 



 



 



 
 
The new data was saved in a separate file and converted to a table via the Excel To Table tool.  
 



 
 
 
It was subsequently joined to the catchment layer where the newly appended data was used to create the runoff maps below. 
 



 
 
 

 

Error 

Some of the data was found to be lacking in the tabulated data for a number of minor and one major catchment. Due to time constraints, these catchments had to be 
removed in the analysis and all relevant map layers.  
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