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Analysis of Drainage Improvement Plan in Paddy using Unsteady
Flow Model
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Abstract Although the purpose of a drainage improvement project is to promote safe farming, partial
flooding in paddy occurs due to insufficient drainage even with this project implemented. In this study,
an unsteady flow analysis model was used and the design of the drainage improvement project was
analyzed by considering the situation of sub-catchments. In addition, the effect of the capacity of the
drainage reservoir and the capacity of drainage pumps to reduce the flooding damage in the study area
was reviewed. In the catchment-intensive network analysis, the outflow of the sub-catchment flows
directly into the mainstream, and the entire catchment volume is assigned to the drainage reservoir. On
the other hand, in the sub-catchment distributed network analysis, each sub-catchment is affected by
the flow status of the mainstream, and sub-catchment volume is assigned to each sub-catchment.
Moreover, in the case of the sub-catchment distributed network analysis, unlike the existing analysis or
the catchment-intensive network analysis, it was found that there is a possibility of inundation of 70
cm or more even after the application of the drainage improvement project. A change in the area of
the drainage reservoir did not affect the flooded situation of 70 cm or more, but this situation could
be resolved with a pump capacity increase of 60.7%. Therefore, for the design and analysis of drainage
improvement, it would be desirable to construct a sub-catchment distributed network and introduce an
unsteady flow analysis that can take flow delays into account.
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Fig. 1. Delineation and Field Survey of Woogang 3
Catchment
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Fig. 2. Sub-catchment Distributed Network of Woogang
3 Catchment to Analyze Flooding in Paddy
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Fig. 3. Sub-catchment Inflow using RMS

Fig. 4. Elevation Profile of Main Drainage Canal of
Woogang 3 Catchment
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Fig. 5. Inflow of Drainage Reservoir and
Inflow/Outflow of Sub-catchments
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Fig. 6. Sub-catchment Flooding Water Level using
Sub-catchment Distributed Network
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Table 1. Flooding Analysis Results of Woogang 3 Catchment

SWMM SWMM
RMS+GATE . (Sub-Catchment Distributed
Paddy Area (Catchment-Intensive Network) Network)
Sub-catchment (m?) Flooding Flooding Flooding Flooding Flooding Flooding
Area(m?) Area(m?) Area(m?) Area(m?) Area(m?) Area(m?)
30-70 cm 70 cm = 30-70 cm 70 cm = 30-70 cm 70 cm =
2 140,570 0 0 0 0 11,294 0
3 265,073 3,841 0 0 0 42,898 3,841
4 421,567 254,085 0 193,672 0 168,354 0
5 350,435 97.353 0 89,096 0 190,509 97.353
Total 1,177,645 355,279 0 282,768 0 413,055 101,194
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Fig. 7. Flooding Water Depth of Sub-catchment 5
according to Drainage Reservoir Area
Change using Sub-catchment
Distributed Network

Fig. 8. Flooding Water Depth of Sub-catchment 5
according to Pump Capacity Change using
Sub-catchment Distributed Network
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