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The accurate simulation of the hydrological behavior in paddy fields is crucial considering the
large percentage of area occupied by them and the amount of water resources used. Each paddy
field may be considered similar to a detention pond since rice is grown under submerged
conditions, where the water flows not because of the difference in elevation, but rather due to a
complex waterway connecting the paddy fields. The Storm Water Management Model (SWMM),
originally developed to simulate stormwater in urban areas, provides an opportunity to simulate
paddy fields under these conditions. The preparation of model inputs for the simulations, however,
requires considerable time and effort. A module was, therefore, developed to be operable in the
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QGIS software, making it convenient to prepare SWMM inputs for paddy fields. The module has
two-tabbed interfaces that require vector data for paddy fields as polygons, conduits as polylines,
and crossing points of conduits as points. A text file of the comma-separated value format is
required for additional inputs. The other interface tab provides an opportunity to set up model
options. The module was applied in a paddy field with a reservoir, which successfully generated
SWMM model inputs for 723 junctions, 784 conduits, and 351 paddy fields. It was, therefore,
concluded that the module can provide user convenience in the preparation of model inputs for
paddy field simulations.

Keywords: Geographic information system, Paddy fields, QGIS, Storm Water Management
Model
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Fig. 2. Example of vector data for paddy fields.
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Fig. 5. Developed module interface for building SWMM inputs for paddy field simulation using the user’s data.
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Fig. 6. Integration of storage information into the vector data built by the developed module.
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=i *éi*éﬂ‘ﬁﬂmg. 10).

+= 32| W] 2pg0]| OJofiA] ‘Storage’= HE0] ool Ao R YA TS SlG o, §Y E il AR = RE
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1 |storname Ori_from Weir_out .Pump,out Elevation ZHWEEY | SWMM options

2 |stor_Sub_Swal_8 92.1 oo 7 Rl

3 |stor_Sub_107 Junc_780 Junc_779 92.5 S sl e~ | (s Condution _ Object | Attribute Operator | Value

4 |stor_Sub_102 Junc_757 Junc_771 95.7 N T LT il i R OO

5 |storSub_103  Junc_760 Junc_772 949 i dosysin o [WAE]< | (B iglee

6 |stor_Sub_104 Junc_762 Junc_773;stor_Sub_105 94.6 i = —

7 |stor_Sub_105 Junc_763 Junc_774;stor_Sub_106 944 /18 R gyshe g

8 |storSub_106  Junc_766 Junc 775 942 s 0 - oo

9 |stor_Sub_21 Junc_767 Junc_776:stor_Sub_6 94,1 i ==

10 |stor_Sub_6 Junc_768 Junc_777;stor_Sub_7 93.9 El

11 |stor_Sub_7 Junc_770 Junc_778;stor_Sub_107 927 o i

12 |stor_Sub_35 Junc_748 Junc_720 98.05 E-WGISdataWinputhraintall, dat

13 |stor_Sub_96 Junc_749 Junc_722 974 evaporation

14 |stor_Sub_97 Junc_750 Junc_723 97.05 Hata¥inpuievapotanspiration, da

15 [stor_Sub_88 Junc_751 Junc_726 96.8 Pumps inflow

16 |stor_Sub 99 Junc_753 Junc_727 96.45 F“'“?S

17 |stor_Sub_100 Junc_756 Junc_729 961 ot e

18 |stor Sub_101  Junc_758 Junc_926;)unc_731 95.85 -

19 [stor_Sub_Swal_7 954 [E—

20 |stor_Sub_91 Junc_732 Junc_735;Junc_736 95 (BT
Fig. 7. Example of storage information file. Fig. 8. Developed module interface to build SWMM

inputs for paddy field simulation using scalar data.
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Fig. 9. Satellite image and GIS data for the study area to examine the applicability of the developed module.
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Fig. 11. INP file generated by the developed module.
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