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Study on Characteristics of Area Types Based
on Rainfall Damage Amounts
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Abstract: Recent increases in the frequency and intensity of concentrated heavy rainfall due to climate
change have exacerbated heavy rainfall damages. Accordingly, this study targeted all cities, counties,
and districts nationwide from 2014 to 2023, standardizing heavy rainfall damage amounts based on
population, area, and GRDP using Z-Scores to classify regions by damage magnitude. High-risk
regions exceeding the average across all three criteria were then selected, and frequency analysis was
conducted by applying the Weibull formula to the time series of annual cumulative damage amounts.
The analysis revealed that high-risk regions are concentrated in the upper, middle, and lower reaches
of the four major river basins as well as some coastal and lowland areas, with these regions further
categorized into large-scale low-frequency types and small-scale high-frequency types-demonstrating
that even within the same high-risk areas, disaster patterns and required countermeasures differ. This
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multidimensional approach combining damage magnitude and frequency overcomes the limitations

of conventional single-event damage magnitude analysis, providing policy grounds for differentiating

priorities between structural flood control measures and everyday non-structural countermeasures,

while contributing to enhanced efficiency in disaster management policies and the advancement of

damage prediction models in the era of climate change.

Keywords: Flood Damage Amount, Area Classification, Frequency Analysis
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Figure 1. Box Plot Based on Damage Magnitude - Amount of heavy rain damage per Population, Area, GRDP
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Figure 2. Regional Typology Based on Damage Magnitude - Amount of heavy rain damage per Population, Area, GRDP
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Figure 5. Regional Typology Based on Damage Frequency
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Yeoncheon-gun, Gyeonggi-do 40,424,906 1.333333333
Yangpyeong-gun, Gyeonggi-do 54,091,006 1.714285714
Cheolwon-gun, Gangwon-do 63,325,115 4
Chungju-si, Chungcheongbuk-do 116,482,784 24
Jecheon-si, Chungcheongbuk-do 87,048,862 6
Goesan-gun, Chungcheongbuk-do 61,344,236 2.666666667
Danyang-gun, Chungcheongbuk-do 49,779,232 1.6
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Mungyeong-si, gyeongsangbuk-do 55,588,273 2
Yecheon-gun, gyeongsangbuk-do 101,994,072 12
Bonghwa-gun, gyeongsangbuk-do 87,866,345 8
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