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The purpose of this research is to develop and compare an ADCIRC and ADCIRC/HEC-RAS 
paired model for the purpose of total water level forecasting using the Tar River and Pamlico Sound 
area as a test case. 

ADCIRC is a 2D hydrodynamic model that is widely used for coastal storm surge prediction, but it 
suffers from long runtimes in high-resolution areas, such as rivers and river/ocean boundaries. 
HEC-RAS is a 1D hydraulic modeling system and is effective at modeling rivers and streams, but it 
cannot model inherently 2D oceanic interactions. Both models are capable of simulating river 
systems. While some of the differences between ADCIRC and HEC-RAS can be intuited simply by 
studying their underlying equations, a case-study comparison of each model’s ability to accurately 
and quickly simulate storm impact on a riverine / estuarine system may serve as a valuable tool for 
researchers and forecasters. 

As part of this project, two methods were used to hindcast the response of the Tar River and 
Pamlico Sound area in North Carolina to a battery of tropical storms. For the first method 
(ADCIRC-only), a grid developed for river flood prediction was used. For the second method 
(ADCIRC paired with HEC-RAS), data from those ADCIRC outputs were reformatted as a usable 
HEC-RAS boundary condition, and a second algorithm was designed to combine the results of the 
two models into a common format. The accuracy of both modeling methods was determined using 
historical inundation and flow measurements. The results of this parallel skill assessment were used 
to determine practical recommendations to researchers and forecasters. Finally, a detailed workflow 
of both methods was produced to generalize all of the above steps. 

The results of this study will inform and assist researchers and forecasters in selecting and 
developing similar paired models for coastal river systems across the U.S. and around the globe, as 
well as improving the body of knowledge about each model’s relative performance in riverine and 
estuarine areas. This should result in more meaningful and accurate prediction results, which can 
save lives and property in coastal, storm-sensitive riverine areas. 

  


