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Abstract

Globally, abnormal climate phenomena have led to an increase in rainfall intensity,
consequently causing a rise in flooding-related damages. Agricultural areas, in particular,
experience significant annual losses every year due to a lack of research on flooding in these
regions. This study presents a comprehensive analysis of the flood event that occurred on
July 16, 2017, in the agricultural area situated in Sindaedong, Heungdeok-gu, Cheongju-
si. To achieve this, the EPA (United States Environmental Protection Agency) Storm Water
Management Model (SWMM) was employed to generate runoff data by rainfall information.
The produced runoff data facilitated the identification of flood occurrence points, and the
analysis results exhibited a strong correlation with inundation trace maps provided by the
Ministry of the Interior and Safety (MOIS). The detailed output of the SWMM model enabled
the extraction of time-specific runoff information at each inundation point, allowing for
a detailed understanding of the inundation status in the agricultural area over different
time frames. This research underscores the significance of utilizing the SWMM model to
simulate inundation in agricultural areas, thereby validating the efficacy of flood alerts and
risk management plans. In particular, the integration of rainfall data and the SWMM model
in flood prediction methodologies is expected to enhance the formulation of preventative
measures and response strategies against flood damages in agricultural areas.

Keywords: agriculture area, internal flooding, inundation, SWMM (Storm Water
Management Model)
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Methods and Materials
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Fig. 1. Target area and drainage channels.
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Fig. 2. Precipitation by the minute on July 16, 2017.
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Fig. 3. Structure of the SWMM (Storm Water Management Model).
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Fig. 4. DEM (digital elevation model) of target area and watershed construction in EPA SWMM
(United States Environmental Protection Agency Storm Water Management Model).
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Results and Discussion

. & SLof| A= EPA (United States Environmental Protection Agency) SWMM=- &850 5 0|3 QI 57 #]
S /o2 AA| SAS 7|8 e B o] & 350t SWMM S 283 2.0] A3} F 199709] junctionol|A] K
Ho] BSEQIT Fig. 5+ o3k | A1 199709] -9 AV &t o] f-E23F ) AR 42| =& S35t
Uebd 2ol moldntz A 106712] e A1 F, 947e] A o] AA| Z47t Ayt A1} A |51
a1, thR-E0] R Aol A AA| A Qute] A& &RIE 4= Tt E35] M7t 7P 3A| dojuk= tidA]9
Sk Aol A= AR Z4 A2t 2o Auprt A 9] Yx|oh= 2S5k

000vET

454000

452000

Junction
flooding

0 500 1.000m| L] ms

\ 1 1
Fig. 5. Actual inundated area depicted in red and flood occurrence points at each junction based on SWMM

(Storm Water Management Model) simulation. The a - f points indicate the junctions where flooding occurred
most significantly in the watershed.
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Fig. 6. Amount of flooding at 6 flooding points. The a - f points indicate the junctions where flooding
occurred most significantly in the watershed.
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