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Hydrologic modeling for dams requires estimation of several input parameters to establish the Inflow 
Design Flood (IDF). One of the most influential parameters is the selection of the unit hydrograph 
method and the associated input parameters. Historically, unit hydrograph estimation has relied upon 
empirically based equations and lumped basin parameters to develop synthetic unit hydrographs. The 
input is typically based on a basin’s physiographic characteristics and the region’s hydrologic response to 
flood events. Due to recent advances in modeling capabilities, two-dimensional (2D) hydrologic modeling 
is now possible using USACE HEC-RAS software, which allows the unit hydrograph to be eliminated from 
the IDF process. This paper compares modeling results for the watershed using traditional synthetic unit 
hydrographs and a 2D model.  Also presented is the affects that Manning’s n-values have on the IDF 
results.  The hydrologic modeling was performed for a watershed that is 4.13 square miles and consists 
of rolling forest and grass lands. The 2D model was developed by importing a Digital Elevation Model 
(DEM) trimmed to the watershed boundaries. The design rainfall was 8.25 inches with a 24-hour 
duration. Soil losses were developed externally, and only excess precipitation was input into the model. 
The land use cover layer was imported, and Manning’s n-values were assigned to the 2D mesh based on 
land use type. The 2D hydrologic model resulted in a peak inflow to the reservoir of about 8,450 cfs. The 
resulting hydrograph showed a “double peak”due to a smaller sub-basin peaking before the larger basin. 
The Clark, SCS, and USBR unit hydrograph methods resulted in peak inflow of about 5,400 cfs, 2,900 cfs 
and 6,300 cfs, respectively. The 2D model resulted in a higher peak inflow to the reservoir than 
traditional methods. Given the variability, a sensitivity analysis of the selected Manning’s n-value was 
performed by adjusting the values by Â± 50%. The higher and lower n-values resulted in peak inflows of 
4,930 cfs and 12,970 cfs, respectively. The adjusted n-values also had a noticeable affect on the timing of 
the peak inflow. Overall, the key findings are the 2D modeling resulted in a higher IDF estimate than 
traditional unit hydrograph methods, but the results are sensitive to the selection of Manning’s n-values.  
Also, the 2D model was able to capture the unique runoff pattern caused by the watershed shape and 
tributaries. 


