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Analysis of Disaster Vulnerable Districts using Heavy
Rainfall Vulnerability Index*
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ABSTRACT

In order to improve the vulnerability of current cities due to climate change, the
disaster vulnerability analysis manual for various disasters is provided. Depending on the
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spatial units, the disaster vulnerability levels, and the conditions of the climatic factors,
the results of the disaster vulnerability analysis will have a significant impact. In this
study, relative assessments are conducted by adding the eup, myeon and dong unit in
addition to census output area unit to analyze the impact on the spatial unit, and relative
changes are analyzed according to the classification stages by expanding the natural
classification, which is standardized at level four stage, to level two, four and six stage.
The maximum rainfalls(10min, 60min, 24hr) are added for the two limited rainfall
characteristics to determine the relativity of disaster vulnerable districts by index. The
relative assessment results of heavy rainfall vulnerability index showed that the area ratio
of disaster areas by spatial unit was different and the correlation analysis showed that the
space analysis between the eup, myeon and dong unit in addition to census output area
unit was not consistent. And it can be seen that the proportion of disaster vulnerable
districts is relatively different a lot due to indexes of rainfall characteristics, spatial unit
analysis and disaster vulnerability level stage. Based on the above results, it can be seen
that the ratios of disaster vulnerable districts differ relatively significantly due to the level
of the disaster vulnerability class, and the indexes of rainfall characteristics. This
suggests that the impact of the disaster vulnerable districts depending on indexes is
relatively large, and more detailed indexes should be selected when setting up the disaster
vulnerabilities analysis index.

KEYWORDS - Climate Change, Vulnerability Analysis Index, Spatial Unit Analysis, Heavy Rainfall
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TABLE 1. Relative assessment methods by data of analysis

Classification

Spatial unit

Disaster vulnerability level Rainfall characteristics

No. of rainfall days with annual
average of 80 mm/day

Manual Census output area Level 4 stage( | —1V) .
Average annual hourly maximum
rainfall
Census output area Level 4 stage( | =1V) No. of rainfall days with annual
Case A Eup, Myeon, Dong average of 80 mm/day
Census output area Average annual hourly maximum
Level 4 stage( | —1V) .
Eup, Myeon, Dong rainfall
Level [ =1V
evel 4 stage ) No. of rainfall days with annual
Census output area Level 2 stage( | —1I)
average of 80 mm/day
Level 6 stage( | —VI)
Case B
Level 4 stage( | —1V) .
Average annual hourly maximum
Census output area Level 2 stage( | —1I) cainfall
Level 6 stage( | —VI)
No. of rainfall days
Hourly maximum rainfall
Case C Census output area Level 4 stage( | —1V) Maximum rainfall (10 minutes)

Maximum rainfall (60 minutes)
Maximum rainfall (24 hours)
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TABLE 2. Relative assessment of spatial unit depending on no. of rainfall days with 80

mm/day
Name of ity and county  Arealla) No. of census output / Census output area ratio — Dong area ratio(%)
No. of dong unit Zone | Zonell Zonelll ZonelV  Average
Gyeongsangbuk—do 18,980.7 13.7 1.2 1.0 0.5 0.3 0.8
Gyeongsan—si 411.5 29.7 14.7 21.2 8.9 2.4 11.8
Gyeongju—si 1,325.2 19.7 16.8 10.1 6.3 0.4 8.4
Gumi—si 615.7 25.0 2.5 16.8 22.3 8.0 12.4
Gimcheon—si 1,005.7 10.6 54 2.9 2.8 11.1 5.6
Mungyeong—si 914.8 8.3 2.4 1.0 1.9 0.5 1.5
Sangju—si 1,261.8 7.1 111 3.4 4.8 9.7 7.3
Andong-si 1,528.6 12.8 15.7 1.6 0.1 17.4 8.7
Yeongju—si 674.2 9.3 11.0 8.9 11.2 8.7 10.0
Yeongcheon—si 916.1 10.4 5.4 0.9 15.9 22.2 1.1
Pohang—si 1,133.0 31.5 2.6 2.3 6.3 6.0 4.3
Goryeong—gun 384.7 7.0 12.2 2.2 8.4 1.6 6.1
Gunwi—gun 611.9 3.8 7.4 3.0 7.0 3.4 5.2
Bonghwa—gun 1,202.8 55 17.2 4.7 0.8 1.7 8.6
Seongju—gun 614.9 6.3 12.1 6.1 7.7 13.7 9.9
Yeongdeok—gun 748.0 6.8 19.3 0.9 20.3 0.1 10.2
Yeongyang—gun 821.6 4.8 2.8 0.2 7.0 9.6 4.9
Yecheon—gun 664.6 6.5 11.0 0.1 5.7 5.4 5.6
Uljin—gun 994.6 8.3 49.8 2.6 43.5 3.7 24.9
Uiseong—gun 1,169.4 4.9 2.4 1.7 2.3 1.6 2.0
Cheongdo—gun 691.3 7.2 6.7 8.3 41 19.1 9.6
Cheongsong—gun 847.9 5.4 5.9 1.3 1.8 5.4 3.6
Chilgok—gun 452.0 24 .4 1.2 7.4 6.4 12.6 6.9
Average 10.7 49 8.9 7.9

Correlation coefficient

017" 0.59' —0.07" 0.50"

* Correlation coefficient between census output area ratio and dong area ratio by each zone
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FIGURE 1.

Relative assessment diagram of the spatial unit depending on

average annual hourly maximum rainfall
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Census output area unit

Dong local unit

Gumi—si

FIGURE 2. Disaster vulnerability distribution of the spatial unit depending on
average annual hourly maximum rainfall in Gumi—si
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TABLE 4. Relative assessment of the level stage depending on no. of rainfall days with 80

mm/day
Level stage of disaster vulnerable district(%)
Name of city and county Level 2 stage Level 4 stage Level 6 stage
) ®) © B)-(A) (B)-(C)
Gyeongsangbuk—do 63.6 63.2 66.9 0.4 3.7
Gyeongsan—si 67.5 67.5 67.3 0.0 0.2
Gyeongju—si 43.1 43.1 44.4 0.0 1.3
Gumi—si 50.5 3.7 451 18.8 13.4
Gimcheon—si 454 45.4 68.6 0.0 23.2
Mungyeong—si 50.0 63.6 60.7 13.6 2.9
Sangju—si 16.4 26.9 38.4 10.5 11.5
Andong-si 40.9 441 44.6 3.2 0.5
Yeongju—si 69.9 54.9 58.4 15.0 3.5
Yeongcheon—si 39.3 42.3 37.3 3.0 5.0
Pohang—si 35.7 359 40.0 0.2 41
Goryeong—gun 54.7 54.7 64.2 0.0 9.5
Gunwi—gun 61.5 62.2 62.2 0.7 0.0
Bonghwa—gun 40.2 40.2 40.2 0.0 0.0
Seongju—gun 52.7 55.4 60.7 2.7 53
Yeongdeok—gun 62.2 41.0 411 21.2 0.1
Yeongyang—gun 50.8 56.8 56.8 6.0 0.0
Yecheon—gun 37.4 47.0 42.2 9.6 4.8
Uljin—gun 53.9 33.4 33.4 20.5 0.0
Uiseong—gun 37.3 51.0 41.3 13.7 9.7
Cheongdo—gun 40.1 47.6 51.5 7.5 3.9
Cheongsong—gun 55.7 60.0 79.4 4.3 19.4
Chilgok—gun 55.6 49.2 36.9 6.4 12.3
Correlation coefficient 0.64" 0.77"
* Correlation coefficient between level 2 stage and level 4 stage
** Correlation coefficient between level 4 stage and level 6 stage
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FIGURE 3. Relative assessment diagram of the level stage depending on
average annual hourly maximum rainfall
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FIGURE 4. Disaster vulnerability distribution of the level stage depending on
average annual hourly maximum rainfall in Gunwi—gun

TABLE 5. Status of Uiseong—gun

Name of ity and Area Population No. of census Area by spatial unit analysis (k)
y (thousand output areas N .
county (ki) Minimum Maximum Average
people) (places)
Uiseong—gun 1,169.4 54.5 89 0.0036 61.4733 13.1391
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TABLE 6. Distribution status of vulnerable district according to rainfall characteristics

Disaster vulnerable district(places)

Classification No. of rainfall hoﬁ\r/lj r:QQL:Lljm Maximum rainfall Maximum rainfall Maximum rainfall
days with 80mm/day . (10min) (60min) (24hr)
rainfall
Zone | 19 16 37 37 32
Zone | 19 40 18 19 20
Zone Il 45 23 19 18 18
Zone |V 6 10 15 15 19

TABLE 7. Distribution status of vulnerable district according to additional indexes

No. of rainfall days +

Maximum rainfall

Classification averagg annuall hourly (10min-+60min-+24hr) Total rainfall
maximum rainfall
Zone | 37 27 30
Zone I 37 33 22
Zone |lI 8 14 21
Zone |V 7 15 16
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