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 Development of complex watershed models

◉ Evaluate impact from climate changing, various human 
activities on issues 

 Advanced technology in computer science

◉ Complex watershed simulation models

◉ Distributed in space & process-based 

◉ Long term simulations with large amount of input data

◉ High resolution input datasets

 Iterative processes

 SWAT discretization (Basin-Subbasin-HRU)

◉ SWAT with 10K HRUs = 2hrs ; 1K iterations = 8d

Overview



 Modify SWAT input structure to consolidate 
HRU and subbasins into single file for each 
category to enhance the computational speed of 
SWAT model.

Objectives



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 
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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



Structure IV

Format in OPS files



 Little Washita River Basin

◉ Oklahoma, USA

◉ 611 km2

Case Study Area



Case Study Area

◉ Normal SWAT project

◉ 75 Subbasins

◉ 394 hru

◉ Total 3148

◉ C-SWAT Project

◉ 7 hru

◉ 6 Subbasin

◉ Total 43 files

◉ 98% fewer files



General Calibration Process



 Comparison of runtime spent on each conducted calibration 

Results (1/2)



 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  
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