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Input Data Formats

• Object type based

– Rather than subbasin & HRU based

– No. input files remain the same regardless of No. subbasins 

& HRUs

• Easy to handle input files

• Efficient for large & fine-scale modeling & calibration

– 137 Subbasins & 1212 HRUs (Brentwood watershed)

– 40 files (modular) vs. 9400 files (rev. 629)

• Can we still use input files in the old formats?

Fig.1. Converter 

from old input file 

formats to the new 

ones 

(Developed by Dr. 

White)

From 

“ProjectName.dbf’ 

to a set of input 

files in the new 

format



Input Data Formats

• How relationships between objects are defined?

Fig.2. Example of input data format (‘channel.con’: similar function to that of ‘fig.fig’)
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Fig.1. Example of input data format (‘subbasin.con’)
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Model Structure

• Flexible modeling framework

– HRU to HRU routing is possible

• Direct runoff generated in a HRU can go any HRU

• HRU-based overland (landscape) routing

– Easily add objects & modify connections between objects

• Point sources, irrigation, Karst, terraced paddy fields, etc.
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Model Structure

• Overall structure

‘main’
Load Modules

‘parm’

‘hydrograph_module’

‘subbasin_module’

‘hru_module’

‘wateruse_module’

‘climate_module’

‘aquifer_module’

‘channel_module’

‘basin_module’

‘jrw_datalib_module’

‘reservoir_module’

etc.

Read Inputs

Simulation settings, 

properties of objects, 

connection between 

objects, etc.

‘time_control’

Daily Simulation

‘command’

Calculation by objects

• Incorporation of 

Management Practices

• Compute biological 

mixing at the end of each 

year

Object Control

‘hru_control’

‘subbasin_control’

‘aqu_1dlag’

‘channel_control’

‘res_control’

• Recall daily, monthly & 

annual hydrographs

• Print all outflow 

hydrographs

*** Spatial object (sp_ob) vs. object (ob(:)) ***

• ‘sp_ob’: No. each type of object

• ‘sp_ob1’: Starting index of each object in a full list of objects

• i.e. 5 HRUs, 3 subbasins, 3 aquifer, and 3 channels

• sp_ob%hru = 5, sp_ob1%hru = 1, sp_ob%sub = 3, sp_ob1%sub 

= 6, sp_ob%aqu = 3, sp_ob1%aqu = 9, sp_ob%cha = 3, and 

sp_ob1%cha = 12

• ob(1) to ob(5) mean “hrus”, ob(6) to ob(8) represent subbasins, 

and so on



• Data Type?

Model Structure

ob(i)%subs_tot
• ‘I’: object index

• ‘subs_tot’: a property of ob(i)



Challenges

• Runtime Initialization

– Over 30 seconds with 137 subbasins & 1212 HRUs

– Parallel loading?

• Routing scheme between spatial objects

– Hard to track variables of each object

– User Manual needed for developers

• Parallelization

– HRU and subbasin-level computations are independent

– Channel routing is inherently hierarchical process

• But there are some options (P-SWAT, Wu et al., 2012)
• Wu, Y., Li, T., L., S., & Chen, J. (2013). Parallelization of a hydrological model using the message 

passing interface. Environ. Modelling Software, 43, 124-132. 

http://dx.doi.org/10.1016/j.envsoft.2013.02.002.



SWAT for Brentwood Watershed

• Brentwood WS

– Austin, TX

– 149.8 ha

– Highly urbanized

– Monitored by City of Austin

• SWAT

– Prepared by City of Austin

– Great details

• 137 subbasins (1.1 ha/sub)

• 1212 HRUs (0.12 ha/HRU)

– Calibrated by BRC



SWAT for Brentwood Watershed

• Calibrated SWAT

– ‘Good’ performance; overestimated runoff volume

Fig. 1. Comparison of observed & 

simulated daily runoff 

Fig. 2. Comparison of observed & simulated 

monthly runoff hydrographs

Table. 1. Performance statistics of the calibrated SWAT model


