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Abstract

Currently, as the frequency of extreme weather events increases, the scale of damage increases when extreme weather events occur. This
has been providing forecast information by investing a lot of time and resources to predict rainfall from the past. However, this
information is difficult for non-experts to understand, and it does not include information on how much damage occurs when extreme
weather events occur. Therefore, in this study, a risk matrix based on heavy rain damage rating was presented by using the impact
forecasting standard through the creation of a risk matrix presented for the first time in the UK. First, through correlation analysis
between rainfall data and damage data, variables necessary for risk matrix creation are selected, and PERCENTILE (25%, 75%, 90%,
95%) and INBC (Jenks Natural Breaks Classification) techniques suggested in previous studies are used. Therefore, a rating standard
according to rainfall and damage was calculated, and two rating standards were synthesized to present one standard. As a result of the
analysis, in the case of the number of households affected by the disaster, PERCENTILE showed the highest distribution than JNBC in
the Yeongsan River and Seomjin River basins where the most damage occurred, and similar results were shown in the Chungcheong-do
area. Looking at the results of rainfall grading, JINBC’s grade was higher than PERCENTILE’s, and the highest grade was shown
especially in Jeolla-do and Chungcheong-do. In addition, when comparing with the current status of heavy rain warnings in the affected
area, it can be confirmed that INBC is similar. In the risk matrix results, it was confirmed that INBC replicated better than PERCENTILE
in Sejong, Daejeon, Chungnam, Chungbuk, Gwangju, Jeonnam, and Jeonbuk regions, which suffered the most damage.
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No. | Disaster start date | Disaster end date | Total number of events | No. | Disaster start date | Disaster end date | Total number of events
1 2018-05-16 2018-05-18 19 17 2019-09-04 2019-09-06 21
2 2018-06-24 2018-06-29 9 18 2019-09-10 2019-09-11 15
3 2018-06-27 2018-07-03 1 19 2020-05-18 2020-05-21 6
4 2018-06-30 2018-07-06 9 20 2020-06-12 2020-06-14 5
5 2018-07-05 2018-07-12 13 21 2020-06-29 2020-07-01 10
6 2018-07-28 2020-08-11 2 22 2020-07-10 2020-07-10 13
7 2018-08-06 2018-08-07 4 23 2020-07-12 2020-07-14 29
8 2018-08-26 2018-09-01 142 24 2020-07-19 2020-07-20 4
9 2018-09-03 2018-09-04 21 25 2020-07-23 2020-07-25 54
10 2019-06-15 2019-06-15 1 26 2020-07-27 2020-07-27 12
11 2019-06-26 2019-06-27 1 27 2020-07-28 2020-08-11 193
12 2019-06-29 2019-06-29 4 28 2020-08-14 2020-08-15 13
13 2019-07-24 2019-07-28 25 29 2020-08-22 2020-08-23 4
14 2019-07-31 2019-08-01 10 30 2020-08-27 2020-08-30 7
15 2019-08-17 2019-08-17 3 31 2020-08-31 2020-09-02 6
16 2019-08-27 2019-08-29 3 32 2020-11-19 2020-11-19 2
Table 2. Basic statistics of damage data
Variable Number of data Total Minimum Maximum Mean Std. deviation
Victims (generations) 174 10,130 1 829 58 127
Casualties (persons) 32 107 1 21 3 4
Damage amount (million won) 492 1,878,810 36 18,320,719 381,872 1,571,490

Table 3. Correlation analysis results

3-hours of accumulated rainfall 12-hours of accumulated rainfall | Total rainfall during the disaster period
Variable name correlation p-values correlation p-values correlation p-values
coefficient 5% coefficient 5% coefficient 5%
Victims (generations) 0.339 0.001 0.472 0.000 0.383 0.001
Casualties (persons) -0.160 0.639 -0.184 0.588 0.059 0.863
Damage amount 0.199 0.015 0.318 0.001 0.275 0.000
(million won)
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Table 4. Results of 12-hour cumulative rainfall data clustering
PERCENTILE INBC
Class Count Class Count
Very Low =973 43(24%) = 64.5 28(16%)
Low 97.4~170 91(52%) 64.6 ~131.5 67(38%)
High 170.1~206.7 25(14%) 131.5~206 60(34%)
Very High 206.7 < 17(10%) 206 < 21(12%)
Table 5. Results of displaced person data clustering
PERCENTILE INBC
Class Count Class Count
Very Low =2 52(30%) =38 88(50%)
Low 3~42 80(45%) 9~61 49(28%)
High 43~ 167 26(15%) 62~ 183 26(15%)
Very High 167 < 18(10%) 183 < 13(7%)
100 100
80 80
. 60 . 60
8 40 8 40
20 20
ﬂ B [l D O ]
PERCENTILE Jenks Natural Breaks Classification PERCENTILE Jenks Natural Breaks Classification
Very Low Low High ® Very High Very Low Low High ® Very High
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Table 6. Calculation result of the number of rating calculated by applying the 2020.07.28. rainfall event

PERCENTILE INBC
Rating Frequency of victims Frequency of 12-hours of Frequency of victims Frequency of 12-hours of
q 4 accumulated rainfall 4 4 accumulated rainfall
Very Low 18(18%) 19(19%) 36(37%) 6(6%)
Low 46(47%) 51(52%) 35(36%) 47(48%)
High 20(20%) 14(14%) 15(15%) 31(32%)
Very High 14(14%) 14(14%) 12(12%) 14(14%)
Total 98(100%) 98(100%) 98(100%) 98(100%)
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Fig. 8. Figure of the calculation result of the number of grades calculated by applying the 2020 rainfall event
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Fig. 9. Figure of the result of applying victims data and 12-hours accumulated rainfall data to the risk matrix

Table 7. The result of applying victims data and 12-hours accumulated
rainfall data to the risk matrix
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Fig. 10. Result of applying damage of victims and 12-hours of accumulated rainfall to risk matrix (PERCENTILE)
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Fig. 11. Result of applying damage of victims and 12-hours of accumulated rainfall to risk matrix JNBC)
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