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 Development of complex watershed models
◉ Evaluate impact from climate changing, various human 

activities on issues such as:
◉ Availability of water resources
◉ Water quality
◉ Watershed management

 Advanced technology in computer science
◉ Complex watershed simulation models

◉ Distributed in space & process-based 
◉ Long term simulations with large amount of input data

Overview



 Soil and Water Assessment Tool (SWAT)
◉ Developed and maintained by USDA-ARS at Temple, Texas

◉ Leading scientist – Dr. Jeffrey G. Arnold
◉ GIS interface supported by Texas A&M university

◉ ArcSWAT
◉ Large-scale watershed management & forecast

◉ Surface/subsurface runoff
◉ Sediment transportation
◉ Nutrients processes (nitrogen, phosphorus)
◉ Pesticide losses
◉ Bacteria/pathogens

◉ More than 1,800 journal articles in literature 

Soil and Water Assessment Tool



General Calibration Process
Let’s Go

Potentially
Computational Expensive



Structure (format) of SWAT Input Files 
SWAT Input Files 

HRU Level File Structure Group  
*.chm II 
*.gw I 
*.hru I 
*.mgt I & III 
*.ops IV 
*.sep I 
*.sol I & II 

Subbasin Level File Structure Group 
*.pnd I 
*.rte I & II 
*.sub I & II 
*.swq I 
*.wgn I & II 
*.wus II 

  

Allchm.txt
Allgw.txt
Allhru.txt
Allmgt01.txt
Allmgt02.txt
Allops.txt
Allsep.txt
Allpnd.txt
Allrte.txt
Allsub.txt
Allswq.txt
Allwgn.txt
Allwus.txt

No Panic!
Can be copy/paste directly 
from *.mdb file without 
any change~ ~ ~



Structure I

Each row contains only one parameter value



Structure II

Each row contains more than one parameter value



Structure III

Format in MGT files

Allmgt01
same as 

Structure I

Allmgt02
Structure III



Structure IV

Format in OPS files

Look familiar???



 Little Washita River Basin
◉ Oklahoma, USA
◉ 611 km2

Case Study Area

Data Source: Yen, H., M. Ahmadi, M. J. White, X. Wang, J. G. Arnold (2014) “C-SWAT: The Soil 
and Water Assessment Tool with Consolidated Input Files in Alleviating Computational Burden of 
Recursive Simulations.” Computers & Geosciences, 72, pp. 221-232. DOI: 10.1016/j.cageo. 
2014.07.017 

◉ Available data (daily)
◉ Streamflow (2006~2010)



 Comparison of runtime spent on each conducted calibration 
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 Application of parallel computation  

Results (2/2)



 C-SWAT is no doubt a time/effort saver 
◉ Further improvement can be made by applying C-SWAT on large-

scale watershed projects
◉ Source code available (Haw Yen)
◉ C-SWAT can be applied on other revisions 

 The upcoming New Generation SWAT (modular code) will 
adopt the concept of C-SWAT
◉ Input files will be consolidated 
◉ More associated modifications 

Discussion and Conclusion  



 C-SWAT Theory & Development
◉ Yen, H., M. Ahmadi, M. J. White, X. Wang, J. G. Arnold (2014) “C-SWAT: 

The Soil and Water Assessment Tool with Consolidated Input Files in 
Alleviating Computational Burden of Recursive Simulations.” 
Computers & Geosciences, 72, pp. 221-232. 

 More Implementations
◉ Yen, H., X. Wang, D. G. Fontane, M. Arabi, R. D. Harmel (2014) “A 

Framework for Propagation of Uncertainty Contributed by Input Data, 
Parameterization, Model Structure, and Calibration/Validation Data in 
Watershed Modeling.” Environmental Modelling and Software, 54, 
pp. 211-221.

◉ Yen, H., R. T. Bailey, M. Arabi, M. Ahmadi, M. J. White, J. G. Arnold 
(2014) “The Role of Interior Watershed Processes in Improving Parameter 
Estimation and Performance of Watershed Models.” Journal of 
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