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Supplementary Material: A Guide for Using the Coupled SWAT–
MODSIM (SM) Model  
 
Saeid Ashraf Vaghefi (saeedashrafv@gmail.com) 
 
The coupled SWAT–MODSIM (SM) is a tool that can be used in integrated watershed modeling 
considering both demand and supply sides. In the coupled model, water is allocated from the reservoir to 
different demand sites, which in SWAT are the HRUs or Subbasins. The allocation is based on the 
schedule derived from MODSIM’s water allocation solutions obtained by iterative minimum cost 
network flow programs.  
The software is written in C#, and is a standalone program. It has a full graphical user interface (GUI), 
two steps (modules), and runs on MS Windows operating systems (Figure A.1). 
 
 

 
 

Figure A.1. CCT Graphical User Interface (GUI). 

Complete execution of the coupled SWAT–MODSIM model needs the values of state variables to be 
transferred from the SWAT to MODSIM, and then back from the MODSIM to SWAT (Figure A.2). The 
following state variables are transferred between the two models: 

- Inflow to the reservoirs (from SWAT to MODSIM) 
- Net irrigation requirements of agricultural lands (which can be expressed as the difference 

between Potential (PET) and Actual (AET) Evapotranspiration, Deficit = PET-AET) (from SWAT 
to MODSIM) 

- Water allocated to the demands nodes (HRUs or Subbasins) (from MODSIM to SWAT) 
- Source of irrigation (from MODSIM to SWAT) 
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To consider uncertainties, the SWAT-CUP project of the watershed needs to be built and the M95 PPU of 
the state variables (from 95ppu_No_Obs.txt file of SWAT-CUP) are extracted and transferred to the 
MODSIM. In the next three sections, the sequence of implementation of the coupled model is presented.  
 

 
 

Figure A.2. Overview of the information exchange in the coupled SWAT–MODSIM model ([59]). 
 
 

S1. Building SWAT and MODSIM Models 

 Before running the coupled SWAT–MODSIM model, both SWAT and MODSIM models must be 
built separately to make data exchanging between the models possible. Figure A.3 presents a watershed 
which has been built with the SWAT model using the Example 1 database provided by SWAT. This 
SWAT example has 24 subbasins and 239 HRUs. As illustrated in Figure A.3, there are two reservoirs in 
the watershed in subbasins 7 and 18. The main objective of using the coupled model for this example is to 
obtain reservoirs’ operation in terms of the amount of water supplied to irrigate the winter wheat grown 
in HRU 77 in Subbasin 9 and HRU 185 in Subbasin 19. 
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Figure A.3. SWAT model of the example watershed 

 
To build a MODSIM model:  
 
1- All the demand nodes in SWAT must be named as follows:  
hru_number or sub_number. In this example hru_77 and hru_185 (Figure A.4 indicated as (1)). 
 
2- All the reservoirs must be named as follows: 
res_number, which are the subbasin numbers where the reservoirs are located. In this example res_7 and 
res_18 (Figure A.4 indicated as (2)).  
 
3- All the non-storage nodes, which are the inflow nodes to the reservoirs must be named as follow: 
inf_res_number, which show the subbasin numbers of the reservoirs. In this example inf_res_7 and 
inf_res_18 (Figure A.4 indicated as (3)). 
 
After building both SWAT and MODSIM models, start the SWAT–MODSIM coupled program by 
executing the SwatModsim.exe file to get the main project window. 
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Figure A.4. MODSIM model of the example watershed 

 
 

S2. General Inputs 
 We assume that SWAT and MODSIM models have already been built for the study area 
considering the instruction mentioned in section S.1. At the first step, users create a new project using 
FILE tab at the top left of the window (Figure A.5a). After executing the SM model, users can plot the 
results using the TOOLS tab (Figure A.5b). 

 

Figure A.5. Coupled (SM) model—(a) FILE, and (b) TOOLS tabs 

In general, in the input section of the SM model, users must specify the locations of MODSIM and SWAT-
CUP projects (Figure A.6). 

 

(a) (b) 
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Figure A.6. SM model—general inputs 

Steps in using this module are: 
1- Specify the MODSIM.xy file location (line 2). 
 
2- Specify the MODSIM.exe file location (line 3). 
 
3- Specify the SWAT-CUP project location (line 4). 
 
4-Specify the area (m2) of HRUs which are involved in the SWAT–MODSIM coupled model (this 
information can be found in “HRULandUseSoilsReport.txt” in ArcSwat project directory in 
Watershed/text folder) (line 5). 
 
5- Specify the number of time steps (line 6).  
All the inputs in the General window are saved in a text file in the SWAT–MODSIM project directory 
(Figure A.7). 
 

 
Figure A.7. General inputs of SWAT–MODSIM project 
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S3. Transferring SWAT Outputs to MODSIM 

Click “step 1” in the main project menu. This module consists of five parts (Figure A.8). In this window, 
users specify the HRUs and reservoirs which are involved in the data transferring between the two 
models.  
 

 

Figure A.8. SM model—module 1 

Steps in using this module are: 
 
1- Specify the subbasin numbers of the reservoirs that are planned to allocate water to different demand 
HRUs or Subbasins (line 1). 
 
2- Specify the HRU numbers that are planned to receive water from reservoirs (line 2). 
 
3- In the next two lines, specify the correction factors for net irrigation requirements of HRUs and inflow 
to the reservoirs (lines 3,4). The units of net irrigation requirements (mm) and inflow to reservoirs (m3 s-

1) in SWAT are different from the time series of demands and inflow to reservoirs (m3 month-1). In 
MODSIM, users need to specify the proper scaling factor for transferring data. 
 
4- In the next line, specify the precision of numeric transferred data (line 5). 
 
By pressing Execute, the coupled SM model transfers the state variables from the SWAT-CUP project (net 
irrigation requirements, inflow to reservoirs) to the MODSIM project (MODSIM.xy file). A summary of 
inputs of module 1 is saved in S1-SWATtoMODSIM-inputs.txt file in the SWAT–MODSIM project 
directory (Figure A.9). 
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Figure A.9. module 1-inputs of the SWAT–MODSIM project 

 
Also, transferred data to MODSIM are saved into two separate HRUs.txt (Figure A.10) and INFLOW.txt 
(Figure A.11) files in “OutputModule1” folder in the SWAT–MODSIM project directory. 
 

 
 

Figure A.10. structure of HRUs.txt file 
 

 
 

Figure A.11. structure of INFLOW.txt file 
 
 

S4. Transferring back MODSIM Outputs to SWAT 

Click “step 2” in the main project menu. This module consists of six parts (Figure A.12). In this window, 
users specify the HRUs and the MGT files which are updated by new irrigation scheduling derived from 
MODSIM.  
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Figure A.12. SWAT–MODSIM model—module 2 

Steps in using this module are: 
 
1- Specify the HRU numbers that receive water from reservoirs. 
 
2- Specify the subbasin numbers where the receiving HRUs are located (e.g., HRU 77 in subbasin 9, and 
HRU 185 in subbasin 19). Use HRULandUseSoilsReport.txt file in “Watershed/text” folder of SWAT 
project to fill these lines.  
 
3- Specify the HRU number in each subbasin (e.g., in subbasin number 9, HRU 77 is the 17th HRU with 
mgt file 000090017.mgt, and in subbasin 19, HRU 185 is the 16th HRU with management file 
000190016.mgt). Information in lines (2) and (3) is needed to update the MGT files. See the example file 
000090017.mgt in Figure A.13. 
 
4- Specify the correction factors for irrigation amount which are transferred to SWAT. As it is possible to 
set different units (i.e. m3, ft3, MCM, etc.) in MODSIM, use the scale factor to transfer them to mm which 
is the irrigation unit in SWAT.  
 
5- Specify the day of each month when water transfer should take place (for irrigation or other uses)  
 
6- Specify whether annual rotation of irrigation is applied in MGT files or multi-year rotation is applied.   
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Fig.A13. Management file 000090017.mgt 
 
By pressing Execute, the coupled SM model transfers the state variables from the MODSIM project (time 
series of allocated water to HRU or Subbasins) to the MGT files of the SWAT project. In this step, SM 
updates the backup folder in the SWAT-CUP project (SM keeps a copy of the original backup folder for 
further analysis). A summary of the inputs of module 2 is saved in S2-SWATtoMODSIM-inputs.txt file in 
the SWAT–MODSIM project directory (Figure A.14). 
 

 
 

Figure A.14. module 2—inputs of the SWAT–MODSIM project 
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Also, transferred data from the MODSIM to SWAT-CUP are saved into the IrrAm.txt file (Figure A.15) in 
the “OutputModule2” folder in the SWAT–MODSIM project directory. 
 
 

 
 

Figure A.15. structure of the IrrAm.txt file 
 

 
The initial MGT file of HRU 77 in subbasin 9 and updated MGT files are presented in Figures A.16, A.17, 
A.18. 
 
 
 

 
 

Figure A.16. Initial MGT file of HRU 77. 
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Figure A.17. Updated MGT file of HRU 77 (two-year rotation) 
 
 

 
 

Figure A.18. Updated MGT file of HRU 77 (annual rotation) 
 
 


