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ABSTRACT

A Study on Characteristics and Impact of Heat Waves
in Gwangju and Jeonnam Regions

Woo, Jong—Taeg

Advisor : Prof. Ryu, Chan—Su, Ph.D.
Department of Atmospheric Sciences
Graduate School of Chosun University

In order to cope with the heat wave which is the most worrying as a
weather disaster in summer due to the recent climate change, various
researches are needed not only for coping with after the occurrence of the
heat wave, but also for preventing the damage in advance. Therefore, in this
research, we investigated the frequency, start date, end date, duration and
intensity of the heat waves occurred in 25 regions of Gwangju and Jeonnam
regions during the recent 6 years(2011~2016), and the analysis of the
spatio—temporal statistical characteristics connected with changma and
synoptic meteorological characteristics that affect the occurrence and
intensity of the heat wave. And we also carried out the health vulnerability
assessment for the influence of the heat wave so that it could be used for
the establishment of measures against the heat wave and the disaster
management of the primary local government.

For the statistical characteristics of the heat wave, the annual average days
of the heat wave in Gwangju and Jeonnam regions during the recent 6 years
are 12.1 days which are more than during the recent 10 years(2007~2016),
and the highest is in Hwasun and Gurye(26.1~26.5 days), and the lowest is
in Heuksando and Yeosu(0.8~2.1 days). The geographical characteristics of
insular, coastal regions where thermal cycling of the ocean with large heat

capacity and water vapor works in the daily periodicity and inland basins and
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mountainous regions are well shown.

It occurred a little more in May when the heat wave starts than in June,
and more in September than in May, or June. The earliest heat wave was on
May 24 which occurred in Gurye, Suncheon, and the latest heat wave was on
September 22 which occurred in Hwasun. While recently early heat wave,
dry changma and late summer heat wave were mixed, the early heat wave
occurred much four times in Gurye, Hwasun where it was relatively less
influenced by the ocean.

The longest duration days and average maximum intensity of the heat wave
were 23 days(Aug. 3~Aug. 25) and 34.8C occurred in Naju and Hwasun,
and the lowest intensity was average of 33.6C, 1.2 lower in Heuksando
which was affected by the ocean. In addition, in the inland basins and
mountainous regions, Gurye, Hwasun, unlike insular, coastal regions, the
influence of the ocean was blocked, and the heat was accumulated by f6hn
phenomenon where dry air flows in from the slope of the mountain range,
and the unique topographic effect of the basin like an iron pot, so there were
many heat waves which lasted for a long time of more than a week.
Especially, if a heat wave lasts for a long time of more than 2 weeks, the
soil moisture is reduced by the heating of the ground surface, the
atmosphere is further dried, and the temperature rise is accelerated. Due to
this feedback, the heat waves of strong intensity of average 35.0C. or more
occurred frequently.

Recently changma came earlier than normal years and while the days of
changma increased by 1 to 2 days more than normal, the precipitation and
rainy days decreased(81%, 0.3 days), so the increase tendency of the heat
wave days(6.1 — 12.1 days) became clear. The precipitation and rainy days
rather than changma period contributed relatively much to the occurrence of
the heat wave.

For the synoptic meteorological characteristics, in the case of 2016, which

recorded the longest heat wave lasting days, the atmospheric upper—middle

- viii -
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of high pressure belt developed from east to west, so the flow of
atmospheric pressure system around the Korean peninsula was stagnant, and
it played the role of blocking to confine the flow of high temperature, dry air
which is 3 to 5C higher than the average years flowing in from China. As
the atmosphere stabilized, convection was suppressed, cloud development was
reduced and solar radiation was added, so the longest 23 days of the heat
wave period was recorded in Naju and Hwasun, which was located in the
central inland of Jeonnam.

For the future of the 21st century heat wave prospect according to the
climate change prospect report of the Korea Meteorological Administration,
the number of the heat wave days of Gwangju and Jeonnam regions are
expected to increase rapidly 1.5 to about 5 times higher than the current
climatic value in the middle, or the latter half of the 21st century. The
frequent occurrence areas of the latter half of the 21st century will be
Gwangju(Seo—gu, Gwangsan—gu, Nam—gu) and Naju, and are expected to be
annual average maximum around 80 days, and the minimum prospect areas
will be Wando, Jindo and Gurye and are expected to be annual average
around 50 days or more. Also, the minimum temperature of the day in the
latter half of the 21st century will be 13.5C, which is 0.3C higher than the
current mean temperature of the day in Jeonnam region, and —0.1C lower in
Gwangju region.

In Gwangju and Jeonnam regions where the population of elderly people
aged 65 and older is large which is relatively vulnerable to the danger of the
heat wave(Gwangju 11.8%, Jeonnam 21.3%), women are inevitably engaged
in agriculture, forestry and fishery, and during the recent 4
years(2013~2016), 760 patients with heat—related illness were found and 10
of them(6 women) died. The evaluation of health vulnerability by the heat
wave utilizing VESTAP of Korea Environment Institute is weaker as the
composite index is closer to 1, and at the evaluation results of Gwangju(b

gu's) and Jeonnam(22 cities and counties), the composite index of Nam-—gu,

_ix_
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Gwangju(0.46~0.48) and Naju, Jeonnam(0.46~0.49) is the highest, and among
them, Daechon—dong of Nam—gu(0.29) and Seongbok—dong of Naju(0.44) is
expected to be relatively more vulnerable. In the above mentioned areas, it is
analyzed that it is necessary to expand social and economic infrastructure
and to make strategically response efforts to the climate exposure sector, the
temperature rise.

The data of this research reflecting the social needs and the environment
of the region is expected to be useful as a fundamental material for the
establishment of a research base for the heat wave and disaster management,
but it is still insufficient to utilize it for the heat wave forecast. If the
potential influence of the heat wave is confirmed by accumulating sufficiently
the data of patients and deaths of heat—related illness by each primary local
government in the future, and the assessment is carried out by continuously
updating social statistics, climate data, etc. which are utilized for the
vulnerability assessment, that will be, we hope, the practical materials for the

establishment of the counter policy of the heat wave.
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Table 2.1. Description of climate, patients with heat - related illness, and population

data.
Climate Patients with Population
(http://kma.go.kr/) heat - related illness (http://kosis.kr/)
Source of ASOS and AWS Heat irelated illness Statistics on residents
data surveillance system by local government
Th b f patient
Monthly (mean/maximum € ,num er of patients The number of
Elements o with heat - related i
/minimum) temperature . population
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T |
empo‘ra Daily Daily Yearly
resolution
30 years(1981~2010)
Period 10 years(2007~2016) 2011~2016 2011~2016
6 years(2011~2016)
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Table 3.1. Regional heat wave days for the normal and recent 10 years.

Heat wave days(Mean)
Region May June July August September Total

normal: 10 yrs inormal: 10 yrs normal: 10 yrs normal 10 yrs normal 10 yrs normali 10 yrs
Gwangju { 0.0 1 04 : 04 05 46 52 66 98 05 1.0 12.1:16.9
Mokpo : 0.0 00 0.0 00 : 14 07 35 37 01 : 00 : 50: 44
Yeosu 00 00 00 00 06 03 07 11 01 00 13 1.4
Wando { 0.0 0 00 00 00 1.1 28 14 44 00 02 25 74
Jangheung: 0.0 0.0 0.2 0.0 2.9 2.5 4.5 4.5 0.1 05 78 75
Haenam | 0.0 . 0.0 1 0.0 00 22 28 30 60 01 02 53 90
Goheung ¢ 0.0 - 0.0 02 00 33 27 52 48 01 05 88 80
Total 00 04 08 05 161 170 249 343 1.0 @ 24 428 546
Average 1 00 01 01 01 23 24 36 49 01 03 61 7.8
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Fig. 3.1. Heat wave days for the normal and recent 10 years.
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Table 3.2. Yearly heat wave days for the recent 10 years.

Vears ' Heat wave days(mean)
Gwangjui Mokpo | Yeosu { Wando iJangheung Haenam iGoheung: Total iAverage

2007 12 1 1 2 6 2 12 36 5.1
2008 18 1 0 9 3 6 8 45 6.4
2009 6 0 0 0 1 0 0 7 1.0
2010 20 0 0 2 4 5 5 36 5.1
2011 13 3 0 5 10 5 12 48 6.9
2012 25 6 3 18 8 15 7 82 11.7
2013 22 14 3 22 14 24 15 114 | 16.2
2014 8 1 0 1 2 1 1 14 2.0
2015 14 3 0 1 8 4 4 34 4.9
2016 31 15 7 14 19 28 16 130 | 18.6
Total 138 29 7 60 56 62 64 416 | 7.8
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temperature
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Fig. 3.2. Yearly heat wave days for the recent 10 years(a), and pattern diagram
of heat wave occurrence in 2016(b).
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Table 3.3. Same as Table 3.2 except for the recent 6 years.

Region

Heat wave days(mean)

May June July August September i Total
Gwangju 0.7 0.1 6.0 11.2 0.8 18.8
Mokpo 0.0 0.0 1.0 6.0 0.0 7.0
Yeosu 0.0 0.0 0.3 1.8 0.0 2.1
Wando 0.0 0.0 3.0 6.8 0.3 10.1
Jangheung 0.0 0.0 3.1 6.2 0.8 10.1
Haenam 0.0 0.0 3.7 9.0 0.1 12.8
Goheung 0.0 0.0 2.7 5.6 0.8 9.1
Heuksando 0.0 0.0 0.0 0.8 0.0 0.8
Suncheon 0.0 0.0 3.8 7.8 0.2 11.8
Yeonggwang 0.0 0.0 4.8 9.8 0.0 14.6
Boseong 0.0 0.0 2.7 7.8 0.3 10.8
Gangjin 0.0 0.0 1.3 5.7 0.0 7.0
Gwangyang 0.1 0.0 6.2 10.0 0.7 17.0
Muan 0.0 0.0 1.0 5.3 0.0 6.3
Damyang 0.1 0.0 3.3 8.8 0.1 12.3
Gurye 0.8 0.5 9.7 14.5 1.0 26.5
Naju 0.1 0.1 5.7 12.2 1.3 19.4
Geomundo 0.0 0.0 0.3 2.0 0.0 2.3
Jangseong 0.0 0.0 2.0 7.7 0.0 9.7
Yeongam 0.3 0.0 3.5 8.0 0.0 11.8
Hwasun 1.0 0.5 9.3 13.3 2.0 26.1
Hampyeong 0.0 0.0 5.5 10.5 0.5 16.5
Gokseong 0.5 0.1 5.7 10.7 0.3 17.3
Jindo (Suyu) 0.0 0.0 3.8 7.7 0.1 11.6
Sinan (Aphae) 0.0 0.0 2.3 8.7 0.0 11.0
Total 3.6 1.3 90.7 197.9 9.3 302.8
Average 0.1 0.1 3.6 7.9 0.4 12.1
Percentage (%) 1.2 0.4 30.0 65.3 3.1 100
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CHOSUN UNIVERSITY

<Monthly heat wave days>

65.3%

30.0% !

(a)
1.2% 0.4%
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Fig. 3.3. Heat wave days for the recent 6 years(a), and the map of Yeosu
and Gwangyang (b).
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Table 3.4. Yearly earliest and latest heat wave date for the recent 6 years.

2011 2012 2013 2014 2015 2016
Earliest: Latest Earliest: Latest Earliest: Latest Earliest: Latest Earliest: Latest Earliest: Latest

Gwangju 6.21 9.17 7.21 8.26 7.13 822 529 731 526 8.9 7.9 9.4
Mokpo 718 8.5 7308 7719 822 731 731:8.4:8.9 729 8.24
Yeosu - - 728 8.5 726820 - - - - 8.8:8.21
Wando 7.18 1 9.17 7.25:8.21 7.20 827 731 731:8.9:8. 9 731 8.25
Jangheung | 7.18 19.17  7.25 8.5 7.26 827 7.23 7.31 7.26:8.10:7.25:8.25
Haenam 7.18 19,17 1 7.23 1 8.19 1 7.13 8.27 7.31 7.31 8.6 8.9 7.25 8.25
Goheung 7.18 9.16 725 8.5:7.26 820:7.31 731:8.6:8.9 728 8.25
Heuksando - - 8.6:818:8.16 8.13: - - - - - -

Suncheon 7.18:9.1:7.25 8.7 8.7 820 7.23:7.31 7.26:8.10:7.9:8.25
Yeonggwang  7.18 8.6  7.24 8.26 7.20 822 7.24 731 7.26 8.8 7.22:8.25
Boseong 7.18 19.16 725 8.6 7.26 827 7.31 8.5 :7.26:8.10 7.25 8.25
Gangjin 7190719 :7.25:8.5:8.9 822 731 731 7.29 8 9 7.30 8.25

8.6

8.6

Region

Gwangyang | 7.17 9.17  7.24 7.18 8.21 7.10 8.26 5.26 8.15:7.24:8.25
Muan 7.18 8.6 7.31 8. 8.7 822 - - 8.6 8 7 730 8.25
Damyang (7.18 8.5 7.24:826 8. 1 822 730 731 526 810:7.9 9.4
Gurye 6.21 9.17 7.20 8.26 524 829 529 8 5 526 817 7.7 8.25
Naju 6.21 9.17 721 8.26 7.26 822 730 8 5 526 815 7.9 9.4

Geomundo 7.31:7.31 8. 8820 - - - 1 7.31:8.22
Jangseong 7.18 8.5 7.28 8.26 8. 1 8.22 7.31 7.31 7.30 8.8 7.29 8.24
Yeongam 718 8.5 17.24 826 7. 2 822 7.24 7.31 526 8 8 7.26 8.24
Hwasun 6.21 9.17 7.20 8.26 5.24 9.22 529 8.9 526 817 7.7 8.25
Hampyeong @ 7.18 1 9.17  7.21 8.26  7.19 8.25 7.25:7.31 7.10:8.15:7.24:8.25
Gokseong :6.21 1 9.17 7.21 8.26 7.10 8.22:5.29 731 526 8.9 7.9 8.25
Jindo(Suyu) | 7.18 1 9.17 7.24 8.26 7.13 827 7.30:7.31 7.29 8.8 7.24: 824
Sinan(Aphae) 7.18 8.6 7.28 8.26 8.8 822 730 7.31:7.10 8. 8 :7.25:8.25
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#----- Heat Wave(earliest-latest)
———=e Changma(start-end)
77 94
2016 | ey 7.16
—_— o
526 8.17
2015 6.24 7.29
5.29 8.26
2014 | * 72 7.29
—_——n
5.24 9.22
2013 6.18 8.2
7.20 8.26
L}
2012 | 54g 717
6.21 9.17
2011|610 7.10
5/20 5,-’25 B6f1 ©f7 6/13 B/19 6/25 7/1 /7 ?lll’i 7/19 7/25 7/31 8;’5 8/12 8/18 8f24 3,’30 9{5 9{11 9/17 9/23

Fig. 3.4. The earliest and latest heat wave date with changma period for the recent

6 years.
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Fig. 3.5. 500hPa mean GPH for the normal and from 12 up to 17 September

2011(a), and 850hPa mean air temperature for the normal and from 25
up to 27 May 2015(b).
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Table 3.5. Same as Table 3.4 except for the regional.

First day Last day
Region Earliest Average b—a Latest Average d—c
date (a) date (b) (days) date(c) date(d) (days)
Gwangju 2015.5.26 6.25 30 2011.9.17 8.23 25
Mokpo 2011.7.18 7.27 9 2016.8.24 8.11 13
Yeosu 2013.7.26 7.31 5 2016.8.21 8.15 6
Heuksando | 2012.8. 6 8.11 5 2013.8.18 8.18 0
Wando 2011.7.18 7.28 10 2011.9.17 8.22 26
Suncheon 2016.7. 9 7.23 14 2011.9. 1 8.16 16
Yeonggwang: 2011.7.18 7.22 4 2012.8.26 8.15 11
Boseong 2011.7.18 7.25 7 2011.9.16 8.2 45
Gangjin 2011.7.19 7.29 10 2016.8.25 8.8 17
Jangheung 2011.7.18 7.24 6 2011.9.17 8.19 29
Haenam 2013.7.13 7.25 12 2011.9.17 8.21 27
Goheung 2011.7.18 7.28 10 2011.9.16 8.18 29
Gwangyang i 2015.5.26 7.1 36 2011.9.17 8.24 24
Muan 2011.7.18 7.31 13 2016.8.25 8.14 11
Damyang 2015.5.26 7.14 49 2016.9. 4 8.12 23
Gurye 2013.5.24 6.16 23 2011.9.17 8.25 23
Naju 2015.5.26 7.7 42 2011.9.17 8.26 22
Geomundo 2012.7.31 8.3 3 2016.8.22 8.14 8
Jangseong 2011.7.18 7.28 10 2012.8.26 8.15 11
Yeongam 2015.5.26 7.10 45 2012.8.26 8.15 11
Hwasun 2013.5.24 6.16 23 2013.9.22 8.30 23
Hampyeong i 2015.7.10 7.20 10 2011.9.17 8.24 24
Gokseong 2015.5.26 6.24 29 2011.9.17 8.22 26
Jindo(Suyuw) | 2013.7.13 7.23 10 2011.9.17 8.23 25
Sinan(Aphae)! 2015.7.10 7.25 15 2012.8.26 8.15 11
Average - 7.19 - 8.18
(25 Region)
Average - 7.17 - 8.18
(23 Region)
- 25 —
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Frequency
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Fig. 3.6. Yearly heat wave duration for the recent 6 years.

Table 3.6 Yearly heat wave duration for the recent 6 years.

Frequency
years Heat wave duration(days) Total
1 2 3 4.5 6 7 8 9 10111314 151611718 22:23
2011 45 14 32 1 2:4:1 98
2012 50 2011 6:7:2:4:1:3:1 22 109
2013 54 17 113 4. 323 21 2:3:10 114
2014 28 15 3 46
2015 47 7 5 7 42 11 1 75
2016 40 18 14 1114 2:1:1:4:7:5 3:2 2 124
Total i264: 91 78 :30:28:11:1002:9: 9. 5. 1:1:2 4:12. 5 2:2 566
466161 — i — — — — 64 — — 49 -
% — 88.7 - — 11.3 - 100
- 27 —
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two weeks or more(b) for the recent 6 years.

Fig. 3.7. Heat wave duration of a day and below a week(a), and over one week and
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Table 3.7. Same as Table 3.6 except for the regional.

Heat wave duration(days) perc((;zl)tage fresﬁgl =

Region two

: 1 234567 8910111314151617182223 dzy abf;g‘gk \%E%; weelks

more

Gwangju 16 4.5 3 1 1 2 47.0 88.2 4 2
Mokpo :11:1 1 111 61.1 944 1 0
Yeosu 61 1 75.0 100 0 0
Wando 13 6.1 2 1 1 54.2 917 2 1
Jangheung 1155 4 3 1 53.6: 96.4 1 0
Haenam 113 1:2 2 1 1. 524 905 2 2
Goheung {4 7 4 1 1 1 1 21.0 94.7 1 0
Heuksando | 2 1 66.7. 100 0 0
Suncheon | 7 123 2211 1 1 36.8 89.5 2 1
Yeonggwang: 8 1 3:3:2:1 1:11 1 1 36.4: 77.3 5 1
Boseong 136 3 1 1 1 52.0 92.0 2 1
Gangjin 11 2:3 1 64.7 94.1 1 1
Gwangyang:11:6:5 1 1 2 1 40.7 85.2 4 3
Muan 1334 8.3 100 0 0
Damyang (10:2 4:1:1 2.1 1:1 435 87.0 3 0
Gurye 25 671 1 1 111 532 894 5 4
Naju 1533 2 2 1 1 1484 83.9 5 2
Geomundo 3 2 28.6. 100 0 0
Jangseong 6 1:2:4 11 1 375 93.7 1 1
Yeongam {102 2.2 21 1 1 47.6: 90.5 2 1
Hwasun 21:9 8 1 1 1 1.1 1.45.7 89.1 5 3
Hampyeongi 11 3 6 1:1:1 2 1 1 40.7 81.5 5 1
Gokseong i17:4:1:1 1 2.1 2 58.6¢1 79.3 6 2
Jindo(Suyw)i15 4 3 1 2 1 57.7. 88.5 3 1
Sinan(Aphae): 3 15 3 1 2 1 1 18.81 75.0 4 1
Total 264917830281110299 5 1. 1.2 4125 2 2 - - - -
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Table 3.8. Regional heat wave longest period for the recent 6 years.

Region Longest period(date) Region Longest period(date)
Start End Days Start End Days
Gwangiu gnatzl 202850 7 Muan  2013.8.17 2013.8.22 6
Mokpo 2013.8.16:2013.8.22 7 Damyang :2016.8. 4:2016.8.14: 11
Yeosu 2016.8.11 :2016.8.15 5 Gurye 2016.8. 4 12016.8.25¢ 22
Heuksando :2013.8.16:2013.8.18 3 Naju 2016.8. 3:2016.8.25 23
Wando  2013.8. 6 2013820 10 ~ Geomundo RN TR E B
Suncheon {2016.8. 5:2016.8.22: 18 Jangseong {2013.8. 6:2013.8.22: 17
Yeonggwang { 2013.8. 6 :12013.8.22¢ 17 Yeongam | 2013.8. 6:2013.8.22: 17
Boseong 2013.8. 6:2013.8.21¢ 16 Hwasun 2016.8. 3:2016.8.25¢ 23
Gangjin 2016.8. 5 2016.8.22: 18 Hampyeong { 2013.8. 6 1 2016.8.22: 17
Jangheung (2013.8. 8 12013.8.16 9 Gokseong 12012.7.24:12012.8. 9 17
Haenam 2016.8. 4 12016.8.25¢ 22 2013.8. 4 :2013.8.22
Goheung 2013.8. 6 2013.8.15 10  Jindo(Suyu) :2013.8. 7 :2013.8.22 16
Gwangyang | 2016.8. 5 2016.8.22 18 S‘“ﬁgiff;je) 20138, 8 2013.8.22 12

Table 3.9. Same as Table 3.8 except for the yearly.

Years: Longest period Region
2011 ¢ 8.29 ~ 9.3(6) Gurye
2012 1 7.23 ~ 8.9(18) Gurye, Hwasun
20131 8.6 ~ 8.22(17) Gwangju, Haenam, Yeonggwang, Gurye, Naju, Jangseong, Yeongam,
Hwasun, Hampyeong, Gokseong
2014 ¢ 5.29 ~ 5.31(3) Gwangju, Gurye, Hwasun
2015 :7.26 ~ 8.10(16) Gwangyang
2016 ¢ 8.3 ~ 8.25(23) Hwasun
- -‘r:‘-, 'j17 ‘\"Jf':{ =
l;ﬁnﬁﬁgseong RNy ;2‘\_
¥Yeonggwang Damyang 17 Gurye\
:.am.%;e., 7
e e et 2 Swenovsya
Heuk'-j;ando : I,IMD'SE'O Yeongajr:ngheung 1 -j'l}l" _.-_Ye‘:'s_".': L
18 = Hy L3
o ,.-_'."-_. e Gangijin 12 'Gﬂﬁgmgg \",‘ o
d 716 ? Haenam X = ~
; -Jlndo.(.sluy_fs)r L_/,-f '*-. L e
l Nt 15 i “ -
Wando
r:: = =
Geomundo

Fig. 3.8. Regional heat wave longest period for the recent 6 years.
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Fig. 3.9. Yearly heat wave intensity(a), and heat wave intensity according to heat
wave duration(b) for the recent 6 years.
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Table 3.10. Yearly heat wave intensity according to heat wave duration for the
recent 6 years.

Mean maximum temperature (C)
Years
(heat wave Heat wave duration(days) Aver—

days)
112 3 4i6 6078 9 10011 1311416 16117118 22123 &

2011
b3 385337344342346341 34.0
(2303172) 33.633.934.034.334.234.7.35.234.334.4.35.9 34.835.8 34.4
(2406103) 33.433634.033834.033.6343 346340 34.534.935.2 345

2014
334342340 33.8

2015
Uhe  BTITI00 31238 354354 351 343
(2505186) 33.534.034.134.134.334.2.35.434.0.34.4 34.6.34.9 340351354 345
Average 33.533.834.134134.334.234934.234534.834035435434535.035.035.335.1 354, 34.2
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Fig. 3.10. Same as Fig. 3.9 except for the regional.
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Table 3.11. Same as Table 3.10 except for the regional.

Mean maximum temperature (C)

Heat wave duration(days)

Region Aver—
1i2:3 4 5 6 7:{8:9:10:11:13 141516171822 23 38
Gwangju :33.4133.7.33.7:34.2:35.1, 343 35.0 35.2 34.3
Mokpo  :33.833.2:34.6:34.5:34.5:33.8.34.5 34.1
Yeosu i33.8i33.5 33.7 33.7
Wando (33.5:33.9.33.8  34.3 34.3 35.1 34.2
Jangheung 33.5:33.9:34.1 34.4 34.6 34.1
Haenam 133.3:33.4:33.7:34.0:34.3 351 348 34.1
Goheung 133.834.134.5:33.5:33.434.7 34.0 34.0
Heuksando {33.6 33.5 33.6
Suncheon :33.5:34.6:33.9.33.9:34.5:34.0 345 35.0 34.2
Yeonggwangi33.433.9:34.034.333.4  35.034.033.9 340 34.6 34.1
Boseong 133.6:33.6:34.4 34.0 345 34.4 34.1
Gangjin  i33.7:34.3:34.5 34.4 34.2
Gwangyang :33.5:34.2:33.8  i34.3 34.0 353 i35.3 34.3
Muan  33.4:33.8134.1133.7  133.3 33.7
Damyang :33.5:33.7:33.7:34.5:34.0.34.4:34.0 34.7:35.4 34.2
Gurye 33.7:33.7:34.2:34.0:34.7 34.1 345 35.4 36.4:35.6:35.4 34.7
Naju  33.5i34.1:35.1:34.0:34.6.  135.4 35.9 34.8 35.6 34.8
Geomundo :33.1i34.2{33.8 33.7
Jangseong 133.4:33.6:34.3:33.8:34.2:34.8 34.3 34.1
Yeongam 33.433.234.434.4.34.133.7 33.8 34.4 33.9
Hwasun :33.7:34.0:33.9:33.9:34.9 348 1354 36.535.9°  135.1 34.8
Hampyeong :33.633.533.9  34.134.7.35.5. 348 346 35.7 34.5
Gokseong 133.533.8:34.0.34.5 35.2 34.8.35.6 34.7 345
Jindo(Suyu) i33.4:33.8.:34.9:34.7 345 34.8 34.4
Sinan (Aphae);34.0:33.7:34.7:33.8 34.9 34.8 33.9 34.3
Average 34.2
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Fig. 3.11. Mapping of heat wave statistical characteristics with solar term.
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Table 3.12. Yearly heat wave characteristics linked to changma for the recent 16

years.
Changma Heat wave
Years Start End Precip. (mm) : Longest period
(date) . (date) Days (% from normal) Rainy days Days days(date)
2001 | 622 721 | 30 324 174 71 | 7(7.29-8.4)
2002 | 623 7.23 | 31 dadt 154 17 | 2(7.24~725)
526.4 _
2003 | 623 725 33 3354 240 0
2004 | 6.24 717 24 3081 121 130 11@84~8.14)
2005 | 6.26 7.8 | 23 2339 180 | 63  9(7.18-7.26)
604.8
2006 621 729 39 OB 244 116 10(8.2-8.11)
2007 | 6.21  7.24 34 20 211 51  5(8.17~8.2D)
379.1
2008 617  7.26 40 3hd 207 | 64  5(7.28-8.1)
652.9
2009 621 8.3 44 0939 280 10  2(6.25~6.26)
395.4
2010 618 728 41 392 223 51  6(8.19~8.20)
465.2
2011 610 710 31 ABE 177 81  4(7.17~7.20)
2012 | 618 717 . 30 2o 170 135  17(7.24~89)
2013 618 8.2 46 209 157 184 17(8.6~8.22)
2014 7.2 729 28 204 183 27 3(5.29-53D)
2015 | 6.24  7.29 36 222 174 79  7(83~89)
2016 618 = 7.16 29 3283 180 223 23(83~8.25)
dyerage, | 621 724 34 369:9 192 81 | 23(longest)
fyverage 620 = 7.22 | 33 306, 174 121 23(longest)
Normal | 6.23 7.23~24 32 376.3 177 6.1 -
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Table 3.13. Case study of heat wave patterns.
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Fig. 3.13. Time series of precipitation(a), and maximum temperature(b) from 01
June up to 31 August 2012.
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Fig. 3.14. Chart of heat wave days(a), and longest period(b), and intensity mean(c),
and intensity maximum(d) from 20 July up to 26 August 2012.
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Table 3.14. Classification of heat wave in 2012.

Heat wave
Region Dayslntensity(°c) . Longes.t Date
Mean: Max. periodIntensity (C)
Gwangju | 25 3451377 17 349  7.21, 7.24~8.9, 8.11. 8.17~8.19, 8.21, 8.25~8.26
Mokpo 6 344 357 4 344 7.30, 8.1. 8.4~8.7
Yeosu 3 1337 343 1 33.7  7.28.8.1. 85
Wando 18 13411349 8 343  7.25~81, 8.4~8.5, 8.7, 812, 8.15~8.19, 8.21
Jangheung i 8 | 34.1 { 35.3 5 34.3 7.25, 7.28~8.1, 8.4~8.5
Haenam { 15 {339 {36.0 5 342 17.23, 7.25~7.26, 7.28~8.1, 8.4~8.7, 8.12, 8.16, 8.19
Goheung 7 1341 36.0 3 345 7.25, 7.28, 7.30~8.1, 8.4~8.5
Heuksando | 2 | 33.6 | 33.8 1 33.8 8.6, 8.18
Suncheon | 11 341 {3563 5 343 7.25~7.26, 7.28~8.1, 8.4~8.7
Yeonggwang! 21 {342 {3591 9 339  7.24~81, 8.3~8.9, 8.11, 8.17~8.18, 8.21, 8.26
Boseong 8 {339 351 3 34.0  7.25~7.26, 7.28, 7.31~8.1, 8.4~8.6
Gangjin 5 3381348 2 343  7.25 7.28, 7.31~8.1, 85
Gwangyang : 11 : 34.1 | 34.9 5 34.3  7.24~7.26, 7.28~8.1, 8.4~8.6
Muan 6 34031 4 340  7.31~81, 8.3~8.6
Damyang : 14 341 {364 : 6 34.6  7.24~7.26, 7.28, 7.30~8.1, 8.3~8.8, 8.26
Gurye 28 1350376 18 356  7.20~7.21, 7.23~89, 8.11~8.12, 815 8.17~8.19,
8.25~8.26
Naju 24 1353:392: 10 359 7.21, 7.23~8.1, 8.3~8.9, 8.11, 8.17~8.19, 8.21, 8.26
Geomundo | 1 {33.0 { 33.0 1 330 7.31
Jangseong i 12 | 344 366 6 348  7.28~81, 8.3~8.8, 8.26
Yeongam | 13 | 34.2 | 36.7 5 34.6  7.24~7.25, 7.28~8.1, 8.4~8.7, 8.19, 8.26
Hwasun | 28 | 34.7 1 380 . 18 3.1 7.20~7.21, 7.23~89, 811~-8.12, 817~8.19, 821,
8.25~8.26
Hampyeong: 22 i 34.7 : 37.9 9 349  7.21, 7.24~8.1, 8.3~8.9, 8.11, 8.17~8.19, 8.26
Gokseong § 21 i 344 i 364 ¢ 17 34.6  7.21, 7.24~8.9, 8.11, 8.17, 8.26
Suyu 15 134413781 9 344 7.24~81, 8.4~8.7, 8.18, 8.26
Aphae 13 1341 36.0 7 344  7.28, 7.30~8.1, 8.3~8.9, 8.25~8.26
Average i13.5: 344 { 360 ¢ 7.1 34.4
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(b)

“i‘ OE 90 1 — T ME
—(Red) : 20 July 25 Au us1 2012
—(Green) : Climatological standard normal(1981~2010)
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140E 150€ 160E 1708 120

BOE S0E 100E \‘ 10E
——(Red) : 20 July 26 August 2012
——I(Green) : Cli logical standard normal(1981~2010)

(d)

Fig. 3.15. Weather chart of 200hPa mean GPH(a),
850hPa mean temperature(c),

and 500hPa mean GPH(b),
and 850hPa mean wind speed and

anomalies (d) from 20 July up to 26 August 2012.
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Fig. 3.17. Weather chart of 850hPa GPH, temperature, mixing Ratio(a), and
1000—700hPa thickness, 850hPa Eq—P. temperature(K) (b) at 14:00KST
20 July 2012.
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Fig. 3.18. Same as Fig. 3.17 except for the 14:00KST 26 August 2012.
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Fig. 3.19. Same as Fig. 3.13 except for from 01 May up to 31 September 2013.
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Fig. 3.20. Same as Fig. 3.14 except for from 24 May up to 22 September 2013.
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Table 3.15. Same as Table 3.14 except for the 2013.

Heat wave
Region Dayslntensity(°c) . Longes.t Date
Mean: Max. periodIntensity (C)
Gwangju | 22 0 35.0 1 36.2 ¢ 17 350  i7.13. 7.19~7.20, 7.30, 8.1, 8.6~8.22
Mokpo 14 1341369 7 345 719, 8.6~8.11, 8.16~8.22
Yeosu = 3 338 345 2 335 7.26, 8.19~8.20
Wando | 22 | 347 1369 @ 15 35.1 7.20, 7.25~7.26, 7.28, 7.30~7.31, 8.6~8.20, 8.27
Jangheung | 14 344 366 9 346  17.26, 8.8~8.16, 8.18~8.20, 8.27
Haenam | 24 (345369 17 35.1 713, 7.19~7.20, 7.26~7.27, 8.6~8.22, 8.27
Goheung | 15 | 341 360 10 340  7.26,~7.27, 8.6~8.15, 8.18~8.20
Heuksando | 3 335 {339 3 335 18.16~8.18
Suncheon | 13 | 34.4 | 357 i 13 344  i8.7~8.20
Yeonggwang 21 @ 343 363 17 346 7.20, 7.28, 7.30, 8.1, 8.6~8.22
Boseong | 19 1342 1367 15 344 7.26, 7.30, 8.6~8.21, 8.27
Gangjin 9 134138 3 346  i8.9~8.11, 8.13, 8.15, 8.18~8.20, 8.22
Gwangyang: 26 = 348 386 16 354 7.18~7.19, 7.22, 7.26~7.28, 7.30~8.4, 8.6~8.21
Muan 10 1333 : 340 6 333 87, 89~8.11, 817~8.22
Damyang = 16 338 345 7 340 8.1, 8.6~8.12, 8.14~8.16, 8.18~8.22
Gurye 39 1361 379 17 36.4 5.24, 6.16, 6.21, 7.10~7.15, 7.18~7.20, 7.22, 7.26~7.28,
7.30~8.2, 8.4, 8.6~8.22, 8.29
Naju | 19 346 357 17 348 7.26, 8.1, 8.6~8.92
Geomundo | 5 339 345 3 336  8.8~8.10, 8.19~8.20
Jangseong i 18 : 343 | 35.1 @ 17 343 81, 8.6~8.22
Yeongam @ 23 341 353 17 344 7.2, 7.19~7.20, 7.30~8.1, 8.6~8.22
Hwasun @ 43 349 376 17 365  5.24~5.25, 6.21, 6.29, 7.1, 7.10~7.13, 7.15~7.16,
7.18~7.20, 7.22, 7.26, 7.28, 7.30, 8.1, 8.4, 8.6~8.22,
9.13, 9.18~9.19, 9.21~9.22
Hampyeong: 23 | 35.1 | 365 ¢ 17 35.7  17.19~7.20, 7.27~7.28, 7.30, 8.6~8.22, 8.25
Gokseong i 22 345§ 36.0 i 17 34.7 7.10~7.11, 7.19, 7.30, 8.4, 8.6~8.22
Suyu 22 13451362 16 34.8 7.13, 7.26, 7.30~7.31, 8.5, 8.7~8.22, 8.27
Aphae 151339365 15 33.9 8.8~8.22
Average (1841 345 i 36.0 i 124 34.6
— 53 —
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Fig. 3.21. Same as Fig. 3.15 except for from 24 May
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Fig. 3.22. Same as Fig. 3.16 except for the 24 May 2013(a), and 22 September
2013 (b).
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Fig. 3.23. Same as Fig. 3.18 except for the 14:00KST 24 May 2013.
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Fig. 3.24. Same as Fig. 3.23 except for the 14:00KST 22 September 2013.
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Fig. 3.25. Same as Fig. 3.19 except for from 01 June up

to 05 September 2016.
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Fig. 3.26. Same as Fig. 3.20 except for from 07 July up to 04 September 2016.
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Table 3.16. Same as Table 3.15 except for the 2016.

Heat wave
Region Dayslntensity(°C) . Longes.t Date
Mean: Max. periodIntensity ()
Gwangju : 31 @ 348 372 10 35.0 79, 7.21, 7.24~7.26, 7.28~8.1, 8.4~8.8, 8.10~8.14,
8.16~8.25, 94
Mokpo 15 0 341 1 36.0 5 34.5 7.29, 8.4~8.7, 8.9~8.13, 8.18~8.20, 8.22, 8.24
Yeosu 7 13351 344 5 33.7 8.8, 8.11~8.15, 8.21
Wando 14 1339 | 356 5 34.7 7.31~8.1, 8.8, 8.10~8.14, 8.16, 8.19, 8.21~8.22,
8.24~8.25
Jangheung | 19 | 341 362 5 344 géi;87..2258, 7.30~8.1, 8.8, 8.10~8.14, 8.16, 8.18~8.22,
Haenam | 28 | 34.7 i 37.1 | 22 34.8 7.25, 7.28~8.1, 8.4~8.25
Goheung | 16 {342 1360 6 34.7 7.28~8.1, 8.8, 8.11~8.16, 8.21~8.22, 8.24~8.25
Heuksando | — - - - - -
Suncheon | 29 | 34.7 | 37.8 | 18 35.0 7.9, 7.24~7.26, 7.28~8.1, 8.5~8.22, 8.24~8.25
Yeonggwangi 28 i 33.9 | 35.1 i 11 34.0 7.22~7.26, 7.29~8.1, 8.4~8.14, 8.18~8.25
Boseong | 21 | 33.9 | 36.1 9 34.5 7.25, 7.30~8.1, 8.3, 86, 8.8~8.16, 8.18~8.19,
8.21~8.22, 8.24~8.25
Gangjin 23 1344 370 18 34.4 7.30~8.1, 8.5~8.22
Gwangyang | 29 | 34.8  37.8 | 18 35.3 7.24~8.1, 8.5~8.22, 8.24~8.25
Muan 14 337 344 4 33.8 7.30~8.1, 8.5~8.6, 8.9~8.12, 8.18~8.21, 8.25
Damyang i 28 : 34.8 i 36.9 i 11 35.4 7.9, 7.24, 7.29~8.1, 8.4~8.14, 8.16~8.25, 9.4
Gurye 34 1351373 22 35.4 7.7, 7.9, 7.24~8.2, 8.4~8.25
Naju 34 1362 372 23 35.6 7.9, 7.23~7.26, 7.28~8.1, 8.3~8.25, 9.4
Geomundo : 8  34.0 : 34.7 3 34.0 7.31~8.1, 8.7~8.8, 8.11~8.13, 8.22
Jangseong i 17 : 338 1 353 @ 4 33.8 7.29~8.1, 8.5~8.8, 8.10~8.13, 8.18, 8.20~8.22, 8.24
Yeongam | 22 | 33.7 1 348 . 10 33.8 7.26, 7.29~8.1, 8.4~8.13, 8.17~8.22, 8.24
Hwasun : 36 @ 349 374 23 35.1 7.7~7.9, 7.23~8.1, 8.3~8.25
Hampyeong: 28 @ 34.4 i 357 @ 11 34.6 7.24~7.26, 7.28~8.1, 8.4~8.14, 8.17~8.25
Gokseong i 32 i 35.0 : 37.3 i 11 35.6 7.9, 7.23~8.1, 8.4~8.14, 8.16~8.25
Suyu 19 342 357 9 34.5 7.24, 7.26, 7.29, 7.31, 8.4~8.12, 8.14, 8.18~8.20,
8.23~8.24
Aphae 26 1346 1364 11 34.8 7.25~7.26, 7.29~8.1, 8.3~8.13, 8.15~8.16, 8.18~8.25
Average 22.3i 345 i 36.2 i 11.4 34.6
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Fig. 3.28(M) el vebd o] Fo] dAF= 31~41.69 #F= oA 7P =%
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Fig. 3.27. Same as Fig. 3.21 except for from 07 July up to 04 September 2016.
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Fig. 3.30. Same as Fig. 3.29 except for the

14:00KST 04 September 2016.
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Table 3.17. View of climate change on RCP 4.5(8.5) scenario in Korea peninsula and

South Korea.

View of climate change on RCP 4.5(8.5) scenario

Present
) (2001~2010) First period i Middle period | Last Period Tendency
Article (2011~2040) | (2041~2070) | (2071~2100)  (per 10 years)
Korea i South | Korea | South | Korea | South | Korea i South i Korea | South
peninsulai Korea ipeninsulai Korea ipeninsulai Korea ipeninsulai Korea peninsulai Korea
Mean 110 125 124 ¢+ 137 { 134 | 14.7 : 140 : 153 | 0.33 | 0.31
Temp.(C) ’ ) (12.5) + (13.9)  (14.4) | (15.7) | (16.7) | (17.8) : (0.63) | (0.59)
Max. 166 181 179 ¢ 193 ¢ 189 ¢ 20.3 { 194 ¢ 20.8 i 0.31 | 0.30
Temp.(TC) ’ ’ (18.1) ¢ (19.5)  (19.9) i (21.2) | (22.2) ¢ (23.4) : (0.62) i (0.59)
Min. 6.9 77 7.7 9.0 8.6 9.9 9.3 10.6 ¢ 0.34 | 0.32
Temp.(C) ) ’ (7.7) (9.1) 9.7 + (11.0) : (12.0) : (13.1) { (0.64) i (0.60)
Heat wave 73 101 8.8 11.7 + 11.1 15.3 |+ 13.1 179 + 0.64 | 0.87
days ’ ’ (10.2) : (13.9) i (15.2) : (20.7) : (30.2) : (40.4) @ (2.54) ' (3.37)
Tropical 93 3.8 4.1 6.1 9.0 14.8 ¢ 136 | 22.1 1.20 ¢ 2.03
night days ) : (5.7) (8.9) | (16.6) @ (25.5) : (37.2) i (52.1) : (3.82) : (5.37)
— 64 —
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22.724(60.99) 2 AzZF Hd 60 o] #HAy & Ho7 HAdHT)

Yo AGAYY J1e - 2 - Aol 3T AFL 2ok, 2147 Tl 2
HA7| 2L 13.5CE dA9 dFw7|2Rt; AdGAS 0.3C ¥, 5+ -0.1T
WSS Ao® AWM, 7 Y dHA V|2 v Ao AYHrt

ZAY dujof A5 FUFEE7E WX AEA 2147] $REZ|Y] Ho] AZE Hu
60~774 o] HAE I Q.

Table 3.18. Same as Table 3.17 except for the Gwangju and Jeonnam.

Present View of climate change on RCP 4.5(8.5) scenario
) (2001~2010) First period | Middle period | Last Period Tendency
Article (2011~2040) (2041~2070) (2071~2100) (per 10 years)
GwangjuiJeonnamGwangjuJeonnamGwangju.JeonnamGwangjuiJeonnamGwangjuJeonnam

Mean 136 132 0.6 0.7 1.5 1.6 2.1 2.2 0.25 | 0.26
Temp.(TC) ’ ’ (0.8) 0.9 (2.5) (2.6) (4.6) (4.7) ¢ (0.63) | (0.64)
Max. 192 184 0.5 0.6 1.4 1.6 2.0 2.2 0.24 | 0.25
Temp.(TC) ' ' 0.7 + (09 | @24) i @26) i 4.5 i @7 (063 i (0.63)
Min. 8.9 87 0.6 0.7 1.5 1.7 2.2 2.3 0.26 = 0.27

Temp.(TC) ' ' 0.8 ¢ (0.8) ¢ (25) : (@27 i (4.6) | (4.8) : (0.63) : (0.65)
Heat wave 16.0 85 -0.9 0.0 9.4 7.9 16.6 | 14.2 : 2.69 | 2.20

days : ‘ 8.0 (5.4 (2600 (21.9) | (61.3) | (52.4)  (8.78) | (7.69)

Tropical 73 49 8.4 4.6 23.8 1 185  34.6 « 277 @ 3.27 | 3.92

night days ' : (13.2) i (9.4) | (35.8) : (30.7) : (61.3) : (67.7) : (7.95) & (7.95)
w0, (b)

(a)

[Korean Peninsula
KiSouth Korea

= Gwangju
ElJeonnam

MeanTemp. Max.Temp.  Min. Temp.

RCP 4.5

MeanTemp. Max.Temp.  Min. Temp.

RCP 8.5

days / 10yrs
T -

[

=}

Heatwave

Il Korean Peninsula
K South Korea

£ Gwangju

[ Jeonnam

RCP 45 phenomenan

Tropical night

Heat Wave

Tropical night
phenomenon

RCP 8.5

Fig. 3.31. Tendency of temperature(a), and extreme climate index(b).

(«/Collection @ chosun

_66_



~~
o
olJ

- TE 7

A Al

tn
%

N

»A
Ho

o], WA %] E

FTOE T4

B el

B
1

0
i

ERIE I E

F A A

I3
er

CE T Rglel o

1Al

9

sl AH A (71747, 2012)5 ¢ RCP 4.5

L.
R

Table 3.19
2} 8.5 scenario

214171

s

~we] o

2, @5 57 AATeE A 227) A
w72, AH IV, dHAV FeBEE dA 7

W

akt Wl

<
T

ﬁo

719 &

G

jop-

=]

[e;

= 214171 $Rb7]e] RCP 8.59]

Fol YeRgicr 18]al Fig. 3.32

S

=

Zk iv] RCP 4.59 Huj
(+2.50C)°I}, et o457F 16.8CE 7 5 7oz AdEY, 47l 13.9C=

_?;);
7P e Zlo® AdgHEd RCP 8.59 HuhdsA<

A 7]

A

#7129 A4,

ﬁo
O

F(+5.0C) oy o7} 109.

Ao
LI

3CE 7MY =5 Aow AWEy, 471 16.5C=E 7}

>
<
)
7
B

o|J

% div] RCP 4.59] Htj

ko3
T

A 7]

EMERE .

#
(+2.5C)0|} FF AT, F77F 214CE M 2 Aoz, FH7F 19.7C=2 7H

o]
=

=z
T

—
[¢]

SH(+4.97TC) o}

Al

At A7 24.0CR 7HE =5 Ao®, FHE7F 22.2CE 7}

ol

o
™

AHA7I] B, dA 7158k vl RCP 4.59] Hdf

F(+2.4C) o]} Aljbe] 13.3CT= 7H

Zow AwWHAT RCP 8.5¢9 AU

RCP 4.5A493% Fd

X] o
- =

S
=

9.3C= 71

oJ7F 15.9CE 7H%

FLb(+4.9C),

S

_67_

Collection @ chosun



7TCR 7k 3s zlow Adc
21M171 S9719] 7|27 es Qokstd, dAl 7|5k dn] Hdids A9 S
FTHOE sk Aslel Aol AR dH A0 TP =2 A9 g%
ATE FHOoRE g Faql Aol Fe7t M W Flow AYEt dFHa)
& FTo AT, G, AT M =S Ae®E AW o
Table 3.19. Region of temperature increment at 21st last period.
RCP 4.5 RCP 8.5
Article Max. Min. Max. Min. Max. Min. Max. Min.
Incrementincrement: Temp. Temp. iincrementincrement: Temp. Temp.
Wando, . .
Mean Jindo, G;Ve%r;%u \?{]2228’ Gurye Sinan G;Za;g%u Yeosu Gurye
. . n
Temp.(T) (Sigaé; +2.0) (16.8) 13.9) (+5.0) (+4.5) (19.3) (16.5)
Gwangju
donggu *
seogu -
Mokpo, Gwangju : Gwangju Mokpo DIalm S, Gwangju
Max. Jindo, seogu, seogu * Gurye Singn, Bosgjngy seogu * Gurye
Temp. (T) Sinan Jangseong i Namgu (19.7) (+4.9) H 0, gwangsangui  (22.2)
(+25) (+1.9) (21.4) ' wasum, (24.0)
Jangheung,
Gangjin,
Jangseong
(+4.5)
Mokpo, Mokpo,
Haenam, H
Muan, G . f\if nam, G .
Min. Wando, ;gjg%u Sinan Gurye W;r?;(; ;Zaélsjuu Yeosu Gurye
) 1 13. R . ’ 15. 11.
Temp.(C) Yeodeo, (+2.0) 13.3) 9.3 Jindo, (+45) 15.9) (11.7)
Sgginan e Sinan
(+2.4) (+49)
<Gwangiu> s o o <Guwangju> s o P
18.0 y a1 n;-sl'eso\nJg ‘ — 234 3 R ﬂgiﬁ"\"Jg i\ —
oimgeangu Lk 10.7° ,l.zy'z,gnmll«i;\ s gaangu R 27 f,?y'mg'hk"”/zz}\
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Fig. 3.32. Mean temperature(a), and maximum
last period.

_68_

Collection @ chosun

temperature(b) on RCP 8.5 at 21st



oBE - AEAR AT T EG A%
1) =8 L9 A F7HX 4
Table 3.202 g -

9} 8.5 scenarios PO E FFE S AA T} AGEAY] 2270 Al - 7ol dfj ko

21A17] ARE7]ol A SRE77kA] 9] S/ dE A 53 vlal - 248 Aot
7

2
i
i
b
~
o
=)
ot
2
o2
f
Ll
>
N
0%
ok
[\
(@)
—
>
=

Lo
=
O
)
o~
a1

214171 A7) €]
oolr, Atz ow HA g v A
W7 S3HH(2021~2040d) o= dART A2 FEoxE A9tk RCP
AAl 715gk div] 0.1 (A ~+9.1d () 9] AGAQl Hakx T4 Ao=w A
g gl

21471 sab7)e] A, @Al 715gk div] RCP 4.59 Hdl F7hA el F<H(10.4
d)olH, = (4.99)7F 7HE AA F7HE Zer AdEnh RCP 8.59 Ho F7HA
o9& U 27.99) 01, 7l (16.4) 7 7B AA 74 Zom AdEuy, ARkA o
= AA 71Sgk o) 26 o] FUHE o ddEa Qi

21471 Fuk7)e] A%, @A 7153k thy] RCP 4.59 Ao F7hx9de F<eH(18.9
hold, #&(10.29)7F 7FE AA S7ke Aoz A=y, Avrd oz dAAl 7155k
tiu] 28 o] Tk ez s il 9lth. RCP 8.59 Hul T7HA e FF AT,
Fa(64.59) 2 279 o) & F Aoln, Tl (+41.19) 7 7P AA St
g Aoz A

LA S7H8FE QoFehd, RCP 4.49 RCP 8.57F fAlSHAl SH7) 78 4U+

7vat7]l AlFstel $Rbrlels dAA 71$gk tiv] 10.2~64.59 S7HE
Aoz AWEY, RCP 8.57F 458t 2~38) o4 F77F dddd. Ad T/
RCP 4.59] Z%, Adliere] FoF, 93, Haxel F5 Ja7F Jugoz sy,
59 A, WFEAEQ UFet 5 A, AT, v ddA o ® TR

= oot kel Akekxjolel FHvt Ao o® TR

N
o|\

_69_

Collection @ chosun



Table 3.20. Increased heat wave of RCP 4.5 and RCP 8.5.

Collection @ chosun

RCP 4.5(8.5)
] Present gyt period:Middle periodiLast Period Increment region(Max./Min.)
Region (2001 (2011~2040): (2041~2070) {(2071~2100)
2010) Increment | Increment |Increment First Middle Last
and (or) and (or) and (or) Period Period Period
G Donggu 9.0 -0.1(6.7) 7.2(20.7) 12.6(52.1)
w Seogu 185 i —1.5(8.0) 9.9(27.3) 17.4(64.5)
?1 Namgu | 17.1 i —1.0(8.0) 9.8(27.2) 17.2(63.4)
€1 Bukgu | 13.2 i -0.2(7.0) 8.7(23.9) 15.0(57.1)
i Gwangsangu i 18.2 i —1.2(9.0) 10.1(27.8) 18.1(64.5)
Mokpo 6.5 -1.1(2.5) 9.7(24.4) 18.2(57.5)
Yeosu 4.1 0.9(4.7) 6.3(19.0) 11.4(46.8)
Suncheon | 11.0 i —0.1(5.6) 7.6(20.6) 13.2(51.1)
Naju 16.0 { -0.109.1) 10.0(27.9) 17.7(62.8)
Gwangyang: 9.9 0.8(5.6) 7.8(19.2) 12.6(46.2) | [RCP 4.5] | [RCP 4.5] i [RCP 4.5]
Damyang | 10.5 { —0.1(6.1) 7.9(22.7) 14.0(54.5)
Gokseong | 10.7  0.1(6.1) 7.9(22.2) 13.9(52.7) Yeonggwang,Muan, Muan,
Gurye 9.2 —0.5@3.7 5.6(16.4) | 10.2(41.1) Haenam / Yeonggwang,Mokpo,
J Goheung = 5.1 = 0.0(4.5) 6.6(21.1) | 12.8(50.9) Sinan, Jindo, Gwangju  Gwangju
€ Boseong @ 9.4 | —0.4(.3) 6.9(20.4) 12.9(51.7) GWwangju gwangsangu gwangsangu
© Hwasun 102 -09G.3) = 680199 | 120002 S8 / Wando,  / Gurye,
o Jangheung 5.7 . 0.6(6.4) 670189  11.9U78) Gurye Wando
a i Gangjin 4.9 1.5(6.7) 8.0(20.8) 13.3(51.0)
m i Haenam 4.9 1.7(6.8) 9.9(24.3) 16.7(54.5)
Yeongam @ 11.3 | —0.1(7.0) 9.6(25.4) 16.7(55.2) [RCP 8.5] [RCP 8.5]  [RCP 8.5]
Muan 9.5 0.0(5.8) 10.4(27.0) 18.9(61.6) . . .
Naju, Naju - Gwangju
Hampyeong: 11.2 0.6(7.7) 9.1(25.9) 16.1(58.0) Gwangju Gwangju Seog -
Yeonggwang: 5.9 2.4(8.4) 10.1(25.4) 16.9(56.3) gwangsangu gwangsangu Gwangsangu
Jangseong i 12.2 : —1.0(6.0) 7.6(23.3) 14.2(55.6) | / Sinan, Gurye, - Namgu,
Wando 2.6 -1.3(1.1) 4.9(17.9 10.7(47.8) Jindo ‘Wando Naju /
Jindo 4.6 -1.5(0.6) 6.3(18.1) 13.9(48.3) Gurye,
Sinan 6.4 i —2.2(=0.1) 8.7(21.3) 17.1(51.8) Gwangyang
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Fig. 3.33. View of heat wave days on RCP 4.5(a), and 8.5(b).
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Fig. 3.34. Newspaper on 19 May 2016(3) and 27 July 2016(h).
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Table 3.21. Classification of thermal problems.

Article List of symptoms Disease
code
Heat oedema : Edema of hands, feet or ankles T67.7
Heat syncope i Syncope (temporary loss of consciousness), dizziness T67.1
Muscle spasms(shoulders, arms, legs, abdomen,
Heat cramps fingers) T67.2
Body temperature is normal, or rise(<407), T67.3
Heat Sweating a lot(excessive sweating), extreme o
exhaustion helplessness and fatigue, pale, muscle cramps, T67.5
nausea or vomiting. )
Central nervous system dysfunction(ritual disorder
Heat stroke | /coma), Sweat—free, dry and hot skin(>40C), Severe | T67.0

headache, chills, tachycardia, insomnia, hypotension
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Table 3.22. Surveillance system of heat—related illness in KCDC.

Number of emergenc .

Years medical treatmgent Y Operation day Way of reporting
center/emergency room (date)

2010 460 8.1~9.10 FAX

2011 474 7.1~9.3 Computing system

2012 459 6.1~9.6 ”

2013 436 6.2~9.7 "

2014 539 6.1~9.6 "

2015 533 5.24~9.5 "

2016 535 5.23~9.21 "

3. Uty 2dddAr 2 d3

AP R 12016 ZHPo R A3 2AAS Ay dn
3 Table 3.23% Fig. 3.35() A At 6
6,353 (MIFAIE= 2014 dFE] A old, P27t 4,621 0% 72.7%
F5 - AEALE Ain] 16.5%<¢ 1,0510] wAsk 1, AgAuro] HA=tjH)
12.1%%1 7707 0] wAgte] A7 me) ole] 7 WAz gow, FF= 2819 WA
aholvh. w3 FFe FA7E 71.9%014, A EA7 60.4 ]
Ak AL A FAJTIE Wol A9 w=telx] sHE #HE, A T U
el <

foF 3t= 2] EAjo] wigw Az FH L)

o5

Table 3.23. Patients with heat - related illness from 2011 to 2016.

Patients (unit: person)
In Gwang Dae Ulsan Se Gyeong Gang iChungiChungi Jeon: Jeon GyeongGyeong
cheon: ju i jeon jong: gi won | buk i nam : buk : nam : buk : nam

Total ;6,353 457 : 282 i 214 : 227 : 281 : 164 :276:19 ¢ 811 : 296 : 321 : 371 :377: 770 i 494 | 724 269

Years Total : Seoul:Busan:Daegu Jeju

201114443 : 27 ¢ 16 | 27 | 23 | 31 5 118 ¢ -1 58 19 21 ¢ 256 {27 8 | 33 17 ¢ 10
20123 984 i119: 41 { 43 { 36 { 34 | 28 {29 i — {126 { 38 { 55 { 78 {52 {140 71 73 121
2013i1,195¢ 52 { 60 { 33 { 14 { b1 | 22 (85 i —: 92 | 43 | b4 | 45 1 77 1168 138 | 181 | 74

2014:556 1391 19 { 21 {21 {19 { 19 {3114 ¢ 62 { 33 {23 {18 {24169 i 36 {101 {17
2015i1,056; 50 { 34 { 52 { 32 { 65 ; 26 ;60 ;4 {115 71 ; 60 ; 59 { 74 {120 ; 79 127 ; 38
20162,1251170 112 ¢ 38 {102 91 | 64 {53 {11 ¢ 357 i 92 {108 | 146 {123} 187 i 137 | 225 {109
Male {4,621} 335} 202 { 161 | 187 { 202 { 129 {217 {15 658 | 200 { 229 | 270 ; 254 | 465 | 366 | 532 {198
Femalei1,732: 122 80 { 53 { 40 { 79 { 35 {59 {4 {152 { 96 { 92 {101 123305} 128 { 192 { 71
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Fig. 3.35. Patients with heat - related illness from 2011 to 2016(a), and population
aged 65 or older at 01 November 2016 (b).

Table 3.24% 294849 A5 Exz A9 654 ol 1A= 1,686
O % 26.5%% AAT 7k, FF - AFANS 27.7% (1507, 2014~20161) = 4
fF oz ozt HlFo] &kl ol#jd Ayry P FHA BRAT Tol A3 A W
Foa® 654 o] AT HlFo] FEHa Ut
st A A E 654 o4 QltHlEo] 7% ool LS, 14% o]deld
NFALSE], 20% oldold ZuHARSE siAeta Stk 20169 11€ 19 A A
S5 WECE Fig. 3.35(b) el vebd A3 o], A= 654 o] mET HEL

¢

lo

13.6%% AFAIgE 7F2-dl, A 654 o] T HES 21.3%% A= 19
oln], FFE A=ZPFRT T AL 11.8%2 A8ty vk wekd FFE= g
Abslolyt A A2 FYUsHA 282 FAE ] Qo] FAo f7d Adudoe=w

Table 3.24. Same as Table 3.23 except for the age.

Age (patients unit: person)
0-9 1 10—-19 20—29: 30—39: 40—49 50-59 60—69: 70—79 80 over: 65 over:
2011~2016¢ Korea 33 411 ¢ 604 ¢ 702 : 1,069: 1,336 891 i 772 535 1,686 i 6,353
Gwangju | 2 12 16 20 ¢ 25 37 . 28 : 13 12 39 165
2014~2016; Jeonnam 3 21 24 41 ol 93 50 62 31 111 376
G. + ] 5 33 40 61 76 ¢ 130 ¢ 78 75 43 150 541

Duration Region Total
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Fig. 3.36. Distribution of thermal problems(a), and occurrence place(b) from 2013

to 2016.
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Table 3.25. Patients with heat - related illness by occupation from 2015 to 2016.

Occupation (Patients unit: person)
Region Expert and Office Service Craftsman functional
g Manager: professional worker - worker Marketer {Agriculturistiemployes and related
workers functionality

Korea 16 111 68 88 26 443 302
Gwangju 0 12 2 4 1 22 9
Jeonnam 2 9 7 2 0 34 12

G. + J. 2 21 9 6 1 106 21

Region Equipment operator Soldier {Housewife; Student Not Homeless etc i Total

and assembly operator employed: people

Korea 178 51 227 231 436 23 981 3,181
Gwangju 5 2 13 15 13 0 48 146
Jeonnam 19 2 31 19 28 1 82 307
G. + J. 24 4 44 34 41 1 130 453
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Table 3.26. The number of deaths by patients with heat - related illness from 2013

to 2016.
Age (deaths unit: person)
Years | 2013 2014 | 2015 | 2016 | Total Ll Female 65 | 65
65 65 65 65
Total Total ibelow: Over
below: Over below: Over
Korea 17 1 11 17 46 19 12 31 1 14 15 20 i 26
Gwangju 1 0 1 1 3 0 1 1 0 2 2 0 3
Jeonnam 4 0 1 2 7 2 1 3 0 4 4 2 5
G. + ] 5 0 3 10 2 4 0 6 6 2 8

(5) 2EAEA T A7l 24

Fig. 3.37% 2013~20167HA] @5 - AT 2ddea 24 A7 Hehd
Zlolt},
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Fig. 3.37. Occurrence date of heat -related illness for Gwangju and Jeonnam from
2013 to 2016.
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Fig. 3.38. VESTAP assessment tool.
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Vulnerability (312F4) = [a Xexposure (7] FxZ) ]+ [BXSensitivity (W7 E)]—

[y X adaptive Capacity(X-552)]

¥ a, B, v : weighting per variables(7F&*])

3l AL F& Aakdd. 253 9971 o
sto]l F Q3 yAgolt, A= EF3F WHS UNDP(2005)
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Table 3.27. Proxy variables for the assessment of health vulnerability to heat wave.

Component Proxy variable Source

Heat wave duration index, Annual average | RCP 4.5, 8.5 Scenario of
Climate daily Max. Temp., Number of days with daily : the KMA (Detailed data of

Max. Temp. =33C, Number of days with daily | the Korean Peninsula and
exposure Min. Temp. =25T, Effective Temp., Daily | South Korea, and applied
relative humldlty, Discomfort index meteorological data)

Population aged 14 or younger, Population aged
65 or older, Share of beneficiaries of national
basic livelihood guarantees, Share of the
Sensitivity i elderly population living alone(aged 65 or
older), Number of deaths caused by
cardiovascular disorders, Number of deaths
caused by heatstroke/sunstroke

GRDP  healthcare services and social
services, Share of beneficiaries of health
Adaptive | insurance, Number of public health workers
capacity per unit of population, Number of emergency
medical centers, Financial independence
Gross Regional Domestic Product (GRDP)

(% Source: Kwan—Young Oh et al., 2017)

Statistics released by the
National Statistical Office
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AFAoR 75 wes F7HETelds dF 7|0l 33T ol de s+& 0.26
o7 7HE A ARSI, 9 AEAFY & - 529 A 2RAFE F oA
2 A Al
WAE FrtdEoM s dAb - dAM R I AP 5 0.24% 7 =4 AF
SHRAaL, 6541 o] Q18 mARE HES 7 RAR FA4 25T 485
Frtg s e AdAHE A9 W F484H(Gross Regional Domestic Product,
GRDP)= 27t 0.21% A4 AAstdlth. ol9] v&wsd At 7k5A= Table
3.28%} .

Table 3.28. Weighting factors of proxy variables for the assessment of health
vulnerability to heat wave.

Component et tilay Proxy variable et iy
factor factor
Number of days with daily Max. Temp. =33TC 0.26
Heat wave duration index 0.15
. Discomfort index 0.15
Climate 0.5 Effective temperature 0.13
exposure )
Annual average value of daily Max. Temp. 0.11
Daily relative humidity 0.10
Number of days with daily Min. Temp. =25TC 0.10
Number of deaths caused by heatstroke/sunstroke 0.24
Population aged 65 or older 0.20
Sensitivity . 0.25 Share of the elderly population living alone (aged 65 or older) 0.20
’ Number of deaths caused by cardiovascular disorders 0.16
Share of beneficiaries of national basic livelihood guarantees: 0.10
Population aged 14 or younger 0.10
Financial independence 0.21
Gross Regional Domestic Product (GRDP) 0.21
Adaptive Number of public health workers per unit of population 0.16
. 0.25 :
capacity Number of emergency medical centers 0.16
GRDP healthcare services and social services 0.16
Share of beneficiaries of health insurance 0.10
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RCP 85 B FF TFAF7F 0.46~0.48 AERE A2 Aoz Awdry T W
AR Ak A9 A 2030 uiFE wASHA ehdtE = AFE moluh, Gtk
735 dwE AFRCP 4.5)0] Adrt T A oR el M 5 Ao
o=, A 73kl FHeFd FHAFTE 0.04% ey 7Hg Hek wt ki 2kel7t At
ARG By, Ao 7P F ket A9 yaoln, RCP 4.59 49 ok
= 8%(0.48—0.46)= Holu, RCP 8.5 wAlsHAl F7}
shA 2040d0l= HoHd FRAF7F 0490 o5 Ao Ak
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RCP 8.59 4%, 2010ddjdl= &3 0.35, ¥ 0.340]3, 2020 o= 3
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T-# 0.159 0.18°]m, 2030dtel= kst Hx 0.18, 2040ddel= 4 0.102
2 A=

RCP 8.59 Z-¢, 2010ddiel= ek aid 0.19, 2020dthols H3xel 24X
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=9 X}E«] R w}a} 2 A %Q
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Table 3.29. Health vulnerability assessment results to heat waves across in
Gwangju and Jeonnam from 2001 to 2010.

2000s(2001~2010)

Region  yyeranitity. CHMAte gopgitivity Adaptive Assessment results
index exposure index ce}pamty
index index
G Donggu 0.03 0.05 0.00 0.02
T Seomu 036 043 004 011
n i Namgu 0.48 0.38 0.11 0.01 04
? Bukgu 0.13 0.09 0.17 0.13 i
u Gwangsangu.  0.29 0.40 0.11 0.22 029
Mokpo 0.31 0.29 0.11 0.09
Yeosu 0.22 0.24 0.16 0.18 013
Suncheon = 0.28 = 023 019 = 0.14 o I
Naju 0.46 0.40 0.15 0.09 .
Gwangyangi 0.15 0.22 0.08 0.15 Dongey  Seogu  Namgu  Bukgu Gwangsangu
Damyang 0.26 0.26 0.06 0.06 <Vulnerability index in Gwangju>

Gokseong 0.21 0.21 0.05 0.05

Gurye 0.09 0.09 0.04 0.04 ”

j | Goheung | 0.25 0.25 0.08 0.08
e | Boseong 0.22 0.25 0.04 0.07 8 5
0! Hwasun 0.24 0.28 0.07 0.11 031 o
E Jangheung . 0.29 0.24 0.10 0.05 i o . 180 g
A Gangiin | 023 024 004 = 005 o
m: Haenam 0.27 0.26 0.08 0.07

Yeongam 0.35 0.33 0.11 0.09

Muan 0.34 0.34 0.04 0.04

Hampyeong: 0.34 0.36 0.01 0.03

Yeonggwang  0.26 0.28 0.03 0.05 R M\" \M & (M“ &&‘ 5‘ m“ (5’ & H P&
¢ é S dd P S8
Jangseong 027 . 030 00z 005 ¥ § & wp LA ik
)
Wando 0.22 0.23 0.03 0.04 “ *”°
Jindo 0.25 0.24 0.03 0.02 <Vulnerability index in Jeonnam>
Sinan 0.21 0.25 0.02 0.06
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Fig. 3.39. Health vulnerability assessment results to heat wave across on RCP
4.5(a), and 8.5(b) in Gwangju from 2011 to 2050.
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Fig. 3.40. Same as Fig. 3.39 except for the Jeonnam.
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Table 3.30. Same as Table 3.29 except for from 2011 to 2030

2010s(2011~2020)

2020s(2021~2030)

Rezlon Vm?rlegit;ihty eigrél:iree Sensitivity Adap tizfe Vm?r(fgik;ihty eiglg:lffe Sensitivity Adap ti.;fe

RGP L) e, e Y G 4 (Y e
) 8.5) : 8.5)
G i Donggu :0.04/0.04  0.06/0.06 0.00 0.02 10.04/0.04 1 0.06/0.06 {  0.00 0.02
Z Seogu 10.40/0.39:0.47/0.46 ¢ 0.04 0.11 :0.40/0.40:0.47/0.471 0.04 0.11
ni Namgu 0.48/0.48:0.38/0.38: 0.11 0.01 :0.48/0.47:0.38/0.37 ¢ 0.11 0.01
? Bukgu {0.16/0.17:0.12/0.13¢ 0.17 0.13 10.17/0.16{0.13/0.12¢ 0.17 0.13
u Gwangsangu; 0.23/0.21 ; 0.34/0.32; 0.11 0.22 :0.23/0.23:0.34/0.34: 0.11 0.22
Mokpo §0.23/0.2110.21/0.19¢ 0.11 0.09 10.19/0.20:0.17/0.18¢ 0.11 0.09
Yeosu {0.21/0.20{0.23/0.22¢ 0.16 0.18 :0.22/0.23:0.24/0.25: 0.16 0.18
Suncheon 0.34/0.35:0.29/0.30; 0.19 0.14 10.34/0.33:0.29/0.28 ¢ 0.19 0.14
Naju 0.48/0.47 1 0.42/0.41 0.15 0.09 10.46/0.48 10.40/0.42¢ 0.15 0.09
Gwangyang | 0.25/0.26 1 0.32/0.33 1 0.08 0.15 10.21/0.24 1 0.28/0.31 0.08 0.15
Damyang {0.29/0.31 | 0.29/0.31 0.06 0.06 10.30/0.33:0.30/0.33} 0.06 0.06
Gokseong | 0.24/0.27 1 0.24/0.27 = 0.05 0.05 10.26/0.28:0.26/0.28 1  0.05 0.05
Gurye 0.15/0.19 1 0.15/0.19  0.04 0.04 :0.18/0.21 :0.18/0.21 0.04 0.04
I Goheung §0.28/0.28 10.28/0.28 1  0.08 0.08 :0.24/0.27:0.24/0.27: 0.08 0.08
e | Boseong :0.24/0.26:0.27/0.29 0.04 0.07 :0.23/0.24:0.26/0.27: 0.04 0.07
0% Hwasun :0.27/0.30:0.31/0.34: 0.07 0.11 :0.28/0.28:0.32/0.32: 0.07 0.11
E Jangheung | 0.25/0.28 { 0.20/0.23 ¢  0.10 0.05 :0.27/0.27:0.22/0.22¢ 0.10 0.05
a i Gangjin :0.19/0.20:0.20/0.21 0.04 0.05 $0.20/0.20:0.21/0.21 0.04 0.05
" Haenam {0.18/0.19:0.17/0.18: 0.08 0.07 :0.22/0.22:0.21/0.21 0.08 0.07
Yeongam : 0.30/0.31 : 0.28/0.29 . 0.11 0.09 10.32/0.32:0.30/0.30: 0.11 0.09
Muan :0.33/0.31:0.33/0.31 0.04 0.04 :0.34/0.32:0.34/0.32: 0.04 0.04
Hampyeong: 0.34/0.34 1 0.36/0.36 i  0.01 0.03 0.38/0.38 :0.40/0.40; 0.01 0.03
Yeonggwang 0.29/0.26 { 0.31/0.28 1  0.03 0.05 10.33/0.33:0.35/0.35¢ 0.03 0.05
Jangseong : 0.28/0.27 1 0.31/0.30 ¢  0.02 0.05 :0.31/0.30:0.34/0.33: 0.02 0.05
Wando §0.25/0.20 | 0.26/0.21 0.03 0.04 10.20/0.22:0.21/0.23: 0.03 0.04
Jindo 0.28/0.21:0.27/0.20 ¢ 0.03 0.02 10.23/0.2310.22/0.22¢ 0.03 0.02
Sinan  §0.29/0.230.33/0.27 ¢  0.02 0.06 :0.27/0.23:0.31/0.27: 0.02 0.06
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Table 3.31. Same as Table 3.30 except for from 2031 to 2050

2030s(2031~2040)

2040s(2041~2050)

Rezlon Vm?rlegit;ihty eigrél:iree Sensitivity Adap tizfe Vm?r(fgik;ihty eiglg:lffe Sensitivity Adap ti.;fe

RGP L) e, e Y G 4 (Y e
) 8.5) : 8.5)
G i Donggu :0.04/0.04  0.06/0.06 0.00 0.02 10.04/0.04 1 0.06/0.06 {  0.00 0.02
Z Seogu 10.38/0.39:0.45/0.46 ¢ 0.04 0.11 :0.39/0.38:0.46/0.45; 0.04 0.11
ni Namgu 0.46/0.48:0.36/0.38: 0.11 0.01 :0.47/0.48:0.37/0.38 ¢ 0.11 0.01
? Bukgu {0.17/0.16:0.13/0.12; 0.17 0.13 10.16/0.15{0.12/0.11 0.17 0.13
u Gwangsangu; 0.19/0.25 { 0.30/0.36 1  0.11 0.22 :0.22/0.22:0.33/0.33; 0.11 0.22
Mokpo 10.18/0.16 :0.16/0.14 ¢ 0.11 0.09 :0.22/0.22:0.20/0.20¢ 0.11 0.09
Yeosu $0.19/0.20{0.21/0.22¢ 0.16 0.18 :0.17/0.20:0.19/0.22: 0.16 0.18
Suncheon {0.31/0.31:0.26/0.26 0.19 0.14 10.30/0.33:0.25/0.28 1 0.19 0.14
Naju 0.47/0.47 1 0.41/0.41 0.15 0.09 10.46/0.49:0.40/0.43¢ 0.15 0.09
Gwangyang | 0.23/0.22 1 0.30/0.29 . 0.08 0.15 10.20/0.22:0.27/0.29: 0.08 0.15
Damyang {0.30/0.31 { 0.30/0.31 0.06 0.06 10.26/0.30:0.26/0.30; 0.06 0.06
Gokseong | 0.27/0.27 10.27/0.27 ©  0.05 0.05 10.20/0.25:0.20/0.25: 0.05 0.05
Gurye :0.20/0.20:0.20/0.20: 0.04 0.04 :0.10/0.16 :0.10/0.16 :  0.04 0.04
I Goheung {0.25/0.27 10.25/0.27 1  0.08 0.08 :0.27/0.30:0.27/0.30: 0.08 0.08
e | Boseong :0.23/0.24:0.26/0.27 0.04 0.07 10.21/0.27:0.24/0.30:  0.04 0.07
0% Hwasun :0.26/0.26:0.30/0.30: 0.07 0.11 :0.23/0.28:0.27/0.32: 0.07 0.11
E Jangheung | 0.24/0.25:0.19/0.20{  0.10 0.05 :0.20/0.25:0.15/0.20¢ 0.10 0.05
a i Gangjin :0.19/0.21:0.20/0.22: 0.04 0.05 :0.14/0.18:0.15/0.19: 0.04 0.05
" Haenam 0.24/0.26 10.23/0.25: 0.08 0.07 10.20/0.21:0.19/0.20: 0.08 0.07
Yeongam  0.35/0.36 1 0.33/0.34 = 0.11 0.09 10.33/0.33:0.31/0.31 0.11 0.09
Muan :0.30/0.31:0.30/0.31 0.04 0.04 :0.32/0.34:0.32/0.34: 0.04 0.04
Hampyeong: 0.32/0.32 1 0.34/0.34 ;  0.01 0.03 0.34/0.34 :0.36/0.36 ;  0.01 0.03
Yeonggwang 0.27/0.28 { 0.29/0.30{  0.03 0.05 10.27/0.2710.29/0.29 ¢ 0.03 0.05
Jangseong : 0.27/0.28 : 0.30/0.31 0.02 0.05 10.26/0.27:0.29/0.30: 0.02 0.05
Wando :0.18/0.19:0.19/0.20: 0.03 0.04 10.22/0.20:0.23/0.21 0.03 0.04
Jindo 0.19/0.19:0.18/0.18 :  0.03 0.02 10.24/0.2310.23/0.22¢ 0.03 0.02
Sinan  §0.21/0.21:0.25/0.25¢ 0.02 0.06 :0.28/0.24:0.32/0.28 ¢ 0.02 0.06
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Lower
level local
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Administrative districts in Namgu(Dong)
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Climate exposure index

<Gwangju-Namgu>

Adaptive capacity index Sensitivity index

Climate exposure index
0.50

<Jeonnam-Naju>

Adaptive capacity index Sensitivity index

Climate exposure index

<Namgu-Daechon>

Adaptive capacity index Sensitivity index

Climate exposure index
0.30

<Naju-Seongbuk>

Adaptive capacity index Sensitivity index

Fig. 3.41. Same as Fig. 3.40 except for on RCP 8.5 in Gwangju
Jeonnam Naju(b) from 2041 to 2050.
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Table 3.32. Same as Table 3.31 except for the RCP 8.5 in Gwangju Namgu and
Jeonnam Naju from 2041 to 2050.

Reai Administrative Vulnerability Climate e Adaptive
egion . . . Sensitivity index L
districts index exposure index capacity index
Daechondong 0.29 0.38 0.08 0.17
Wolsan4dong 0.26 0.24 0.02 0.00
Songamdong 0.25 0.24 0.05 0.04
Wolsandong 0.25 0.22 0.03 0.00
Bongsunldong 0.25 0.22 0.03 0.00
Sajikdong 0.23 0.21 0.02 0.00
Juwolldong 0.23 0.19 0.04 0.00
Gwangju ;| Bongsun2dong 0.23 0.17 0.06 0.00
Namgu Yangnimdong 0.22 0.20 0.02 0.00
Hyodekdong 0.22 0.13 0.11 0.02
Bangnimldong 0.20 0.19 0.01 0.00
Baegunldong 0.20 0.18 0.02 0.00
Baegun2dong 0.20 0.19 0.01 0.00
BangnimZ2dong 0.16 0.14 0.02 0.00
Juwol2dong 0.15 0.14 0.01 0.00
Wolsanbdong 0.13 0.12 0.01 0.00
Seongbukdong 0.44 0.27 0.17 0.00
Bitgaramdong 0.42 0.39 0.03 0.00
Geumcheonmyeon 0.41 0.41 0.06 0.06
Sanpomyeon 0.41 0.36 0.09 0.04
Yeongsandong 0.40 0.35 0.07 0.02
Songwoldong 0.38 0.30 0.08 0.00
Nampyeongeup 0.32 0.31 0.10 0.09
Sejimyeon 0.32 0.28 0.10 0.06
Ichangdong 0.31 0.29 0.06 0.04
Jeonnam Noanmyeon 0.29 0.29 0.08 0.08
Naju Gongsanmyeon 0.28 0.28 0.08 0.08
Yeonggangdong 0.28 0.24 0.05 0.01
Wanggokmyeon 0.28 0.27 0.08 0.07
Geumnamdong 0.27 0.19 0.09 0.01
Dasimyeon 0.25 0.26 0.10 0.11
Bannammyeon 0.25 0.27 0.04 0.06
Bonghwangmyeon 0.22 0.23 0.10 0.11
Donggangmyeon 0.21 0.24 0.08 0.11
Munpyeongmyeon 0.19 0.23 0.08 0.12
Dadomyeon 0.08 0.16 0.08 0.16
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Appendix

Appendix 1. 35 - AgA4e] & -9 - 24
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Appendix 1—1. Assessment result of climate change vulnerability in Gwangju Region.

Vulnerability index Climate exposure index :Sensiti Adaptive

Administrative - .
—1vVity: capacity

Region

districts 50004 9010s 20205 2030s 2040s 2000s 2010s 20205 2030s 2040s index  index
Daechondong  0.36 0.30 0.30 0.30 0.29 045 039 039 039 0.38 008 0.17
Wolsanddong - 0.32 0.31 0.28 0.28 0.26 0.30 0.29 0.26 0.26 0.24 0.02 0.0
Songamdong  0.43 0.28 0.27 0.25 0.25 042 0.27 0.26 024 0.24 0.05  0.04
Wolsandong 022 0.27 0.27 0.25 0.25 0.19 0.24 0.24 0.22 022 003 0.00
Bongsunldong 0.19 0.28 0.27 0.25 0.25 0.16 0.25 0.24 0.22 0.22 0.03 = 0.00
Sajikdong  0.20 0.25 0.23 0.22 0.23 0.18 0.23 0.21 0.20 0.21 0.02  0.00
Juwolldong  0.34 0.28 0.26 0.25 0.23 0.30 0.24 0.22 0.21 0.19 0.04  0.00
Bongsun2dong 021 0.23 0.22 0.24 0.23 0.15 0.17 0.16 0.18 0.17 0.06 = 0.00

Namgu

Yangnimdong 0.14:0.21 10.22:0.21:0.22:0.12:0.19:0.20:0.19:0.20{ 0.02 { 0.00
Hyodekdong :0.37:0.23:0.23:0.24 :0.22:0.28:0.14:0.14:0.15:0.13: 0.11 : 0.02
Bangnimldong :0.11:0.21:0.21:0.18 :0.20:0.10:0.20:0.20:0.17:0.19: 0.01 : 0.00
Baegunldong :0.20:0.25:0.23:0.21:0.20:0.18:0.23:0.21:0.19:0.18 0.02 { 0.00
Baegun2dong {0.19:0.24:0.24:0.19:0.20:0.18{0.23:0.23:0.18 1 0.19{ 0.01 { 0.00
Bangnim2dong {0.08:0.16:0.15:0.16 1 0.16 : 0.06 {1 0.14 : 0.13:0.14:0.14 : 0.02 ¢ 0.00
Juwol2dong 10.27:0.17:0.14:0.14:0.15:0.26 1 0.16:0.13:0.13:0.14 : 0.01 : 0.00
Wolsan5dong {0.28:0.15:0.12:0.14{0.13:0.27:0.14:0.11:0.13:0.12} 0.01 ;| 0.00

Chungjangdong {0.44 {0.44{0.44:0.44:0.43:0.41:0.41:0.41:0.41:0.40: 0.06 : 0.03
Gyerimldong :0.38:0.44 :0.44:0.45:0.44:0.33:0.39:0.39:0.40:0.39: 0.05 ;{ 0.00
Sansuldong :0.38:0.41:0.41:0.41:0.41:0.32:0.35:0.35:0.35:0.35} 0.06 i 0.00
Gyerim2dong | 0.3710.43 :0.45:0.44:0.43:0.29:0.35:0.37{0.36:0.35} 0.08 { 0.00
Sansu2dong $0.33:0.37:0.37:0.39:0.39:0.24 : 0.28 { 0.28 1 0.30 1 0.30{ 0.09 : 0.00
Dongmyeongdong; 0.31 : 0.36 {0.39:0.38 : 0.37 : 0.29 1 0.34 : 0.37 1 0.36 {1 0.35{ 0.02 : 0.00
Donggu Jisanldong {0.31:0.33{0.34:0.35:0.35:0.30{0.32:0.33:0.34:0.34{ 0.01 { 0.00
Seonamdong | 030 {1 0.37 1 0.38:0.38:0.38:0.27:0.34:10.35:0.35:0.35 0.07 { 0.04
Hakdong 0.29:0.41:0.41:0.42:0.42:0.23:0.35:0.35:0.36:0.36 : 0.06 : 0.00
Jiwonldong :0.20:0.35:0.37:0.37:0.36:0.14 :0.29:0.31 :0.31 :0.30 : 0.06 : 0.00
Jisan2dong :0.19:0.26:0.27 1 0.27 1 0.27 1 0.17:0.24 1 0.25:0.25:0.25: 0.03 ;| 0.01
Hagundong :0.14 :10.12:0.11:0.11:0.11:0.07:0.05:0.04:0.04:0.04: 0.12 { 0.05
JiwonZ2dong :0.04:0.02:0.02:0.01:0.01:0.12:0.10:0.10:0.09:0.09: 0.07 i 0.15
SangmuZdong {0.49:0.40:0.42:0.41:0.39:0.42:0.33:0.35:0.34:0.32: 0.08 | 0.01
Geumholdong :0.47:0.41:0.44 0.40:0.39 :0.42:0.36 1 0.39:0.35:0.34 : 0.06 : 0.01

Seogu
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Administrative Vulnerability index Climate exposure index iSensiti Adaptive

Region distr] —1ivityi capacity
1stricts 2000s:2010s:2020s;2030s:2040s:2000si2010s:2020si2030si2040s! index | index
Chipyeongdong : 0.40{0.42{0.43:0.42:0.41{0.37:0.39 1 0.40:0.39:0.38{ 0.08 { 0.05
Sangmuldong :0.38:0.39:{0.41:0.39:0.37{0.33:0.34:0.36:0.34:0.32 0.06 { 0.01
Geumho2dong :0.37{0.29 {0.28{0.28 10.25:0.43:0.35{0.34:0.34:0.31:{ 0.01 { 0.07
Seochangdong {0.36:0.34 10.35:0.34 :10.3310.41:0.39:{0.40:0.39:0.38{ 0.12 | 0.17
Pungamdong {0.35:0.21:0.23:0.24:0.22:0.27:0.13:0.15:0.16:0.14 : 0.11 { 0.03
Hwajeongddong : 0.35:0.28 :0.27 : 0.28 1 0.28 1 0.31: 0.24 :0.23 : 0.24 : 0.24 : 0.04 i 0.00
Dongcheondong : 0.29 : 0.35:0.36 1 0.36 :0.34:0.26 : 0.32 1 0.33 1 0.33:0.31: 0.03 i 0.00

Seogu Hwajeong3dong : 0.29 0 0.24 1 0.22:0.22:0.20:0.26 : 0.21 1 0.19:0.19:0.17: 0.03 ;| 0.00

Yudeokdong :0.28:0.35:0.38:0.37:0.32:0.29 :0.36 1 0.39 : 0.38 :0.33 : 0.07 : 0.08
Hwajeongldong : 0.23 :10.29 :10.26:0.25:0.25:0.19:0.25:0.22:0.21 :0.21: 0.04 { 0.00
Hwajeong2dong : 0.19 1 0.17 10.17:0.16 1 0.16 : 0.17:0.15:0.15:0.14{0.14 : 0.03 : 0.01
Nongseongldong: 0.18 :0.21 :10.23:0.23:0.220.15:0.18:0.20:0.20:0.19 0.04 { 0.01
Nongseong2dong; 0.16:0.15:0.17:0.16 : 0.15:0.15:0.14 : 0.16 1 0.15:0.14 { 0.01 { 0.00
Gwangcheondong: 0.15:0.30:0.26 : 0.25:0.28 :0.13:0.28 1 0.24 : 0.23 1 0.26 : 0.03 : 0.01

Yang3dong :0.11:0.16:0.18:0.17:0.17:0.11:0.16 :0.18 1 0.17:0.17 : 0.00 : 0.00

Yangdong 0.04:0.13:0.14:0.12:0.12:0.03:0.12:0.13:0.11 : 0.11: 0.02 : 0.01

Eoryongdong :0.38:0.19:0.20:0.19:0.21:0.37 :0.18 :10.19:0.18 : 0.20 : 0.06 : 0.05
Sinheungdong {0.3710.36:0.35:{0.32:0.36:0.37:{0.36 1 0.35{0.32:0.36 : 0.02 { 0.02
Usandong 0.360.3710.36{0.34:0.37{0.30:0.31{0.30:0.28 1 0.31{ 0.07 { 0.01
Dosandong 0.35:0.38 {0.36:0.35:{0.35{0.32:0.35:0.33:0.32:0.32; 0.04 ;| 0.01
Unnamdong :0.34:0.40:0.42:0.38:0.42:0.28:0.34:0.36:0.32:0.36 : 0.06 : 0.00
Songjeongldong: 0.32 {0.33{0.32:0.30:0.34:0.29:0.30:0.29 { 0.27 {1 0.31 { 0.03 { 0.00
Wolgok2dong :0.3210.31:0.31:0.31{0.33:0.29:0.28:0.280.28:0.30} 0.03 i 0.00
Songjeong2dong: 0.30 1 0.31 :10.30:0.29:0.33:0.28:0.29:0.28 1 0.27:0.31{ 0.02 { 0.00
Suwandong :0.28:0.44:0.46:{0.42{0.46:0.18:0.34:{0.36:0.32:0.36: 0.11 ; 0.01
Singadong  {0.28:0.36{0.37:0.35:0.360.24:0.32:0.33:0.31:0.32{ 0.04 { 0.00
Gwangsangu; Donggokdong {0.27 :10.32:0.27:0.28 :0.290.31:0.36{0.31{0.32:0.33 0.03 ;| 0.07
Wolgokldong {0.27 :0.30:0.30:0.28:0.30:0.25:0.28 { 0.28 1 0.26 : 0.28 { 0.02 : 0.00
Pyeongdong :0.26:0.24:0.24 :0.23:0.23:0.31:0.29 :10.29:0.28:0.28 : 0.08 i 0.13
Hanamdong :0.23 0.22:0.23:0.21 :0.22:0.24:0.23:0.24:0.22:0.23: 0.04 i 0.05
Bollyangdong :0.20:0.02 :0.04:0.03:0.06:0.29:0.11:0.13:0.12:0.15: 0.04 : 0.13
Samdodong {0.17:0.00:0.00:0.00:0.00:0.28:0.05:0.04:0.05:0.05: 0.04 : 0.15
Cheomdan2dong:0.1710.3910.39:{0.37:0.39:0.11 1 0.33:0.33:0.31 1 0.33: 0.07 i 0.01
Sinchangdong {0.15:0.33:0.35:0.31:0.34 1 0.11:0.29 :0.31 :0.27:0.30 0.05 | 0.01
Cheomdanldong:0.13:0.34 :0.34:0.31:0.33:0.09:0.30:0.30:0.27:0.29: 0.04 : 0.00
Imgokdong :0.12:0.03:0.03:0.03:0.05:0.20:0.11:0.11:0.11:0.13: 0.04 : 0.12
Biadong 0.10:0.29:0.30:0.27:0.29:0.10:0.29:0.30:0.27 1 0.29: 0.02 { 0.02
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Vulnerability index Climate exposure index :Sensiti Adaptive
—ivity: capacity
2000s:2010s:2020s:2030si2040s:2000s:2010s:2020s:2030s:2040s: index ;| index

Administrative
districts

Region

Dongnimdong :0.51:0.49 :0.49:0.48:0.48:0.48:0.46:0.46:0.45:0.45: 0.04 { 0.01
Unamldong {0.42:0.43:0.44:{0.43{0.44:0.38:0.39:0.40:0.39:0.40: 0.04 | 0.00
Unam3dong {0.38:0.38{0.39:0.37{0.39:0.35:0.35:0.36 1 0.34:0.36 : 0.03 : 0.00
Imdong 0.37:0.40:0.40:0.39:0.40:0.35:0.38:0.38 :0.37:0.38 { 0.03 : 0.01
Unam2dong :0.37:0.41:0.40:0.41:0.41:0.33:0.37 1 0.36:0.37:0.37: 0.04 { 0.00
Sinandong  :0.31:0.39:0.39:0.38:0.39:0.28 : 0.36 :0.36 : 0.35:0.36 : 0.03 { 0.00
Geongukdong :0.28 10.35:0.34:0.34:0.35:0.22:0.29:0.28:0.28:0.29: 0.12 ;: 0.06
Yongbongdong :0.26:0.42:0.41:0.41:0.42 :0.17:0.33 :0.32:0.32:0.33: 0.09 : 0.00
Jungangdong :0.25:0.35:{0.34:0.33 0.35{0.24:0.34:0.33:0.32:0.34: 0.02 ;| 0.01
Yangsandong :0.24:0.30:0.29:0.29 :0.30 :0.23:0.29 : 0.28 : 0.28 : 0.29 : 0.02 : 0.01
Maegokdong :0.23:0.31:0.31:0.31:0.32:0.20:0.28 :0.28 :0.28 : 0.29: 0.03 : 0.00
Jungheungldong: 0.21 : 0.34:0.34 : 0.33 1 0.35:0.20:0.33 :0.33:0.32:0.34 : 0.02 : 0.01
Jungheung2dong: 0.20 : 0.35:0.34 : 0.34 1 0.36 : 0.18 1 0.33 :0.32:0.32:0.34: 0.02 { 0.00
Bukgu llgokdong 0.18:0.26 :10.27:0.27:0.28:0.12:0.20:0.21:0.21 : 0.22: 0.06 ;: 0.00
Punghyangdong : 0.16 : 0.31 : 0.30:0.29:0.31 : 0.15:0.30:0.29 : 0.28 : 0.30 : 0.01 ; 0.00
Jungheung3dong: 0.16 1 0.33:0.33:0.31:0.33:0.15:0.32:0.32:0.30 1 0.32 0.01 ;| 0.00
Duamldong :0.15{0.31:0.31:0.29:0.31:0.13:0.29:0.29:0.27:0.29 : 0.02 : 0.00
Ochi2dong {0.15:0.32:0.32:0.30:0.32:0.12:0.29:0.29 {10.27 : 0.29 { 0.03 : 0.00
Usandong 0.14:0.34:0.33:0.32{0.34:0.10:0.30:0.29 1 0.28 1 0.30; 0.04 : 0.00
Duam3dong :0.14:0.28:0.28:0.28:0.29:0.10:0.24 1 0.24 1 0.24 1 0.25: 0.04 | 0.00
Munhwadong :0.13:0.24 :0.26{0.25:0.26 {0.09{0.20{0.22:0.21:0.22{ 0.04 { 0.00
Munheung2dong 0.130.32:0.31:0.31:0.33:0.10:0.29:0.28{0.28 :0.30{ 0.03 { 0.00
Ochildong 10.12:0.30:0.29:0.28 10.30:0.10{0.28 10.27{0.26{0.28 { 0.02 { 0.00
Duam2dong 0.12{0.28:0.29:0.28:0.29:0.08:0.24 1 0.25:0.24 1 0.25: 0.04 : 0.00
Munheungldong 0.09 {0.24 :10.26 : 0.24 {1 0.25:0.06 { 0.21 {1 0.23:0.21:0.22 0.03 { 0.00
Samgakdong 0.08 :0.23:0.24:0.23:0.24:0.07:0.22:0.23:0.22{0.23: 0.02 : 0.01
Seokgokdong {0.00:0.00:0.00:0.00{0.00:0.06:0.01:0.00:{0.00:0.02: 0.07 { 0.17
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Appendix 1—2. Assessment result of climate change vulnerability in Jeonnam Region.
Region Adrgﬁnis.trative Vulnerability —index Climate exposure index %iljlstl; ?gsggtV}?
IStrCts — 2000s; 2010s 2020s: 20305 2040s: 2000s:2010s; 2020520305 2040s  index | index
Seongbukdong :0.48 10.45:0.47:0.47 10.44:0.31:0.28:0.30:0.30{0.27{ 0.17 i 0.00
Yeongsandong :0.41:0.33:0.36:0.41:0.40:0.36:0.28 {0.31:0.36:0.35: 0.07 : 0.02
Sanpomyeon 0.36:0.39 :0.40:0.40:0.41:0.31:0.34:0.35:0.35{0.36 : 0.09 : 0.04
Bitgaramdong :0.34 :0.38 :10.41:0.40:0.42:0.31:0.35:0.38:0.37:0.39: 0.03 i 0.00
Geumcheonmyeon; 0.34 : 0.37 :0.39:0.39:0.41:0.34 :0.37:0.39:0.39:0.41: 0.06 i 0.06
Ichangdong {0.37:0.27:0.31:0.36 :0.31:0.35:0.25:0.29:0.34:0.29: 0.06 i 0.04
Songwoldong 0.43:0.36:0.38:0.34 :10.3810.35:0.28:0.30:0.26:0.30{ 0.08 i 0.00
Nampyeongeup { 0.26 : 0.26 :0.29 :0.32:0.32:0.25:0.25:0.28 1 0.31:0.31{ 0.10 i 0.09
Noanmyeon 0.31:0.28:0.31:0.32:0.29:0.31:0.28:0.31:0.32:0.29: 0.08 { 0.08

Naiju Sejimyeon $0.33:0.29:0.31:0.31:0.32:0.29:0.25 0.27:0.27:0.28 0.10 { 0.06
Yeonggangdong : 0.38 1 0.29 1 0.29 1 0.31:0.28 1 0.34:0.25 :0.25:0.27:0.24 : 0.05 i 0.01
Wanggokmyeon : 0.33:0.26 1 0.28  0.31:0.28:0.32:0.25:0.27  0.30:0.27: 0.08 { 0.07
Gongsanmyeon | 0.28 :0.24 :10.27 1 0.29:0.2810.28 1 0.24:10.27 1 0.29:0.28 : 0.08 { 0.08
Bannammyeon {0.22:0.23:10.25:0.25:0.25:0.24:0.25:0.27 :0.27 1 0.27 : 0.04 { 0.06
Geumnamdong :0.38 :0.28 :10.27 :0.24 :0.27 :0.30:0.20:0.19:0.16 : 0.19 : 0.09 : 0.01
Dasimyeon :0.28:0.23:0.24:0.24:0.25:0.29:0.24 1 0.25:0.25{0.26: 0.10 i 0.11
Donggangmyeon: 0.23 {0.19 10.21{0.23 10.21 1 0.26 1 0.22{0.24 {0.26 1 0.24 : 0.08 i 0.11
Munpyeongmyeon: 0.23 :0.15:0.18:0.21:0.19:0.27 :10.19:0.22:0.25:0.23: 0.08 i 0.12
Bonghwangmyeon: 0.25 :0.21 :0.21:0.20:0.22:0.26  0.22 :10.22:0.21{0.23: 0.10: 0.11
Dadomyeon  0.09:0.09 :0.07 :0.09:0.08 0.17:0.17:0.15:0.17{0.16 . 0.08 ; 0.16

Muaneup 0.39:0.4110.37:10.4410.39:0.34:0.36:0.3210.39:0.34: 0.09 : 0.04
Unnammyeon  0.26 {0.31 :0.38:0.30:0.37 :0.29:0.34 {0.41 :0.33{0.40: 0.04 { 0.07
Haejemyeon {0.18:0.33:0.33:0.26:0.36:0.25:0.40:0.40:0.33:0.43: 0.06 : 0.13
Mangunmyeon {0.32{0.28 {10.33:0.25:0.33:0.33:0.29:{0.34:10.26:0.34: 0.04 i 0.05

Muan Samhyangeup (0.32:0.22:0.19:0.22:0.23 :10.20:0.10:0.07:0.10:0.11: 0.16 ¢ 0.04
Hyeongyeongmyeon: 0.27 1 0.23 10.24 1 0.20:0.24 :0.33:0.29:0.30:0.26 :0.30: 0.05 : 0.11
Mongtanmyeon : 0.16 { 0.15 :0.15:0.16 {0.13 1 0.26 : 0.25:0.25 1 0.26 {0.23 . 0.05 i 0.15
Cheonggyemyeon: 0.23 :0.21 :0.22 :0.16:10.24 1 0.30:0.28 :10.29 : 0.23:0.31 : 0.05 { 0.12

[lloeup 0.21:0.13:0.13:0.14:0.16:0.23:0.15:0.15:0.16 : 0.18: 0.10 i 0.12
Sijongmyeon 0.26:0.39:0.39:0.38 :0.39:0.29:0.42:0.42:0.41:0.42: 0.07 i 0.10
Dopomyeon §0.25:0.34:0.38:0.37 10.36:0.27 :0.36 1 0.40:0.39:0.38: 0.03 { 0.05

Yeongam Sinbukmyeon {0.32:0.35:0.39:0.37:0.37 :10.30:0.33:0.37:0.35:0.35: 0.09 i 0.07
Deokjinmyeon | 0.26 10.35:0.37:0.35:0.38:0.24:0.33 1 0.35:0.33:0.36: 0.07 i 0.05
Samhoeup 0.36:0.21:0.29:0.27:0.35:0.27:0.12:0.20 :0.18:0.26 ; 0.20 { 0.11
Gunseomyeon {0.16:0.15:0.19:0.22:0.14:0.22:0.21:0.25:0.28:0.20{ 0.05 ¢ 0.11
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75 g Vulnerability index Climate exposure index iSensit Adaptive

Region Adrgll?tlrsltgfst tve —ivity: capacity
2000s:2010s:2020s:2030s:2040s:2000s:2010s:2020si2030s:2040si index {  index

Seohomyeon :0.21{0.17:0.21:0.22:{0.26:0.25:0.21:0.25:0.26:0.30: 0.05 | 0.09
Yeongameup 0.20:0.21:0.20:0.21:0.25:0.17:0.18:0.17:0.18:0.22 : 0.10 : 0.07

Yeongam { Miammyeon {0.23:0.14:0.21{0.19:0.23:0.24:0.15:0.22:0.20:0.24: 0.04 { 0.05
Haksanmyeon {0.16:0.13:0.17:0.1810.21:0.21:0.18:0.22:0.23:0.26: 0.06 i 0.11
Geumjeongmyeon: 0.08 {1 0.10:0.08 10.11:0.14 1 0.19:0.21 1 0.19:0.22:0.25 0.05 | 0.16
Hampyeongeup : 0.41:0.28 10.28:0.39:0.33:0.29:0.16:0.16:0.27 1 0.21: 0.16 i 0.04
Woryamyeon :0.24:0.39:0.37:0.33:0.38:0.24 :0.39:0.37:0.33:0.38: 0.05 ;| 0.05
Eomdamyeon | 0.24:0.29 :10.27:0.28:0.29:0.26:0.31:0.29:0.30:0.31{ 0.01 { 0.03
Hakgyomyeon :0.24:0.28 :0.27 1 0.24:0.26 1 0.29:0.33:0.32:0.29 :0.31 : 0.05 : 0.10
Hampyeong: Haebomyeon :0.17:0.24 :0.23:0.18:0.23:0.22:0.29:0.28 :0.23:0.28: 0.03 ¢ 0.08
Nasanmyeon :0.16:0.18:0.17:0.13:0.18:0.27:0.29:0.28:0.24 :0.29: 0.03 | 0.14
Singwangmyeon: 0.06 1 0.13:0.14:0.09 :0.14:0.16 1 0.23:0.24:0.19:0.24 : 0.02 i 0.12
Daedongmyeon : 0.14:0.09:0.10:0.07:0.10:0.25:0.20 : 0.21 : 0.18 : 0.21 : 0.03 : 0.14
Sonbulmyeon :0.08:0.06:0.05:0.03:0.08:0.16:0.14 :0.13:0.11:0.16 : 0.05 ¢ 0.13

Taeindong 0.36 :0.40 :0.41:0.40:0.40:0.33:0.37:0.38:0.37:0.37: 0.05 { 0.02

Jungmadong :0.39:0.43:0.45:0.39:0.43:0.29:0.33:0.35:0.29:0.33: 0.11 : 0.01
Jinwolmyeon :0.36:0.39:0.41:0.38:0.39:0.37:0.40:0.42:0.39:0.40: 0.06 ;i 0.07
Gwangyeongdong: 0.38 : 0.33 10.32:0.37 10.33:0.33:0.28 1 0.27:0.32:0.28 { 0.05 i 0.00
Gwangyangeup | 0.35:0.30:0.37:0.35:0.36 1 0.29 1 0.24 1 0.31:0.29:0.30 : 0.14 | 0.08
Gwangyang Okgokmyeon :0.33:0.36:0.33:0.32:0.34:0.35:0.38:0.35:0.34:0.36: 0.05 { 0.07
Geumhodong §0.3110.25:0.21{0.24:0.26{0.30{0.24{0.20{0.23:0.25{ 0.06 { 0.05
Golyakdong {0.22{0.29:0.29:0.22:0.27{0.2710.3410.34 1 0.2710.32{ 0.06 { 0.11
Ongnyongmyeon: 0.14 : 0.15:0.14:0.16 1 0.13:0.21{0.22 10.21 {0.23:0.20{ 0.05 i 0.12
Jinsangmyeon :0.15:0.12:0.15:0.15:0.14:0.22:0.19:0.22:0.22:0.21{ 0.05 { 0.12
Bonggangmyeon: 0.11:0.12:0.11:0.11:0.10:0.21:0.22:{0.21:{0.21:0.20; 0.01 ; 0.11
Daapmyeon 0.00:{0.07:0.10:0.02:0.08 :0.08:0.18:0.21:0.13:0.19: 0.03 | 0.14
Jangheungeup :0.36:0.49:0.50:0.50:0.52:0.18:0.31:0.32:0.32:0.34: 0.20 i 0.02
Hoejinmyeon {0.36:0.36{0.36:0.36:0.38:0.29{0.29:0.29:0.29:0.31{0.07 { 0.00
Jangdongmyeon : 0.17 1 0.29 1 0.29:0.27 10.30:0.21{0.33:0.33:0.31 :0.34: 0.02 ;| 0.06
Busanmyeon :0.21:0.30:0.30:0.24:0.32:0.20:0.29:0.29:0.23:0.31: 0.06 : 0.05

Jangheung Anyangmyeon :0.17:0.15:0.15:0.21:0.17:0.16:0.14 : 0.14:0.20: 0.16 : 0.05 : 0.04
Daedeokeup :0.27:0.26 :0.26:0.18 :0.30:0.26 : 0.25:0.25:0.17:0.29: 0.05 : 0.04
Jangpyeongmyeon: 0.21 : 0.26 1 0.24 1 0.17 1 0.27 1 0.26 1 0.31:0.29 : 0.22:0.32 . 0.03 i 0.08
Gwansaneup 0.25:0.22 :10.21:0.15:0.25:0.23:0.20:0.19:0.13:0.23: 0.08 i 0.06
Yongsanmyeon : 0.16:0.18:0.18 :0.14 : 0.21 : 0.20 : 0.22 : 0.22 : 0.18 1 0.25 : 0.03 { 0.07
Yuchimyeon :0.16:{0.18:0.17:0.05:0.17 1 0.31:0.33:0.32:0.20:0.32 0.02 | 0.17
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75 g Vulnerability index Climate exposure index iSensit Adaptive

Region Adrgll?tlrsltgfst tve —ivity: capacity
2000s:2010s:2020s:2030s:2040s:2000s:2010s:2020si2030s:2040si index {  index

Byeongyeongmyeon: 0.24 {1 0.30:0.3510.39:0.33:0.22:0.28:0.33:0.37:0.31: 0.07 { 0.05
Jakcheonmyeon { 0.21 10.31:0.29:0.38:0.29:0.25:0.35:0.33:0.42:0.33: 0.05 { 0.09
Gangjineup :0.28:0.33:0.36:0.35:0.35:0.21:0.26:0.29:0.28:0.28: 0.12 ¢ 0.05
Seongjeonmyeon: 0.24 1 0.27 1 0.2110.29 :10.23 1 0.31:0.3410.28 1 0.36 1 0.30{ 0.07 { 0.14
Gundongmyeon : 0.13{0.19 :10.24:0.2210.23:0.17:0.23:0.28 1 0.26 { 0.27 { 0.07 i 0.11

Gangjin | Omcheonmyeon : 0.23 :10.21 :10.16:0.22:0.15:0.26: 0.24 1 0.19:0.25:0.18 0.05 i 0.08
Maryangmyeon : 0.26 : 0.26 1 0.26 1 0.19:0.29 : 0.23:0.23 1 0.23:0.16 1 0.26 : 0.04 i 0.01
Doammyeon {0.15:0.19:0.19:0.17:0.19:0.23:0.27:0.27:0.25:0.27{ 0.06 | 0.14
Sinjeonmyeon :0.19:0.16 :0.14:0.17:0.18 :0.25:0.22:0.20:0.23: 0.24: 0.03 : 0.09
Chillyangmyeon : 0.12:0.16 :10.16:0.12:0.17 1 0.18 1 0.22:0.22:0.18 : 0.23 : 0.06 ; 0.12
Daegumyeon :0.18:0.12:0.13:0.05:0.15:0.22:0.16 :0.17:0.09:0.19: 0.04 i 0.08
Gogunmyeon :0.25:0.39:0.41:0.40:0.42 0.24:0.38:0.40:0.39:0.41  0.05{ 0.04

Jindoeup 0.41:0.42:0.41:0.38:0.41:0.30:0.31:0.30:0.27:0.30 : 0.11 ¢ 0.00
Gunnaemyeon {0.26 :0.26 :0.30:0.26 :0.29:0.31:0.31:0.35:0.31:0.34 : 0.05 ¢ 0.10

Jindo Uisinmyeon $0.19:0.26 10.23:0.24:0.26:0.22:0.29:0.26:0.27 1 0.29 0.06 | 0.09
Jodomyeon :0.20:0.23:0.17:0.17:0.16:0.26 : 0.29 :0.23 : 0.23 :0.22 : 0.06 : 0.12
Imhoemyeon :0.21:0.19:0.13:0.16:0.14:0.24 1 0.22:0.16 1 0.19:0.17 : 0.07 : 0.10
Jisanmyeon :0.18:{0.13:0.12:0.15:0.11:0.25:0.20:0.19:0.22:0.18: 0.09 i 0.16
Dogokmyeon 0.42:0.45:0.45{0.42:0.45{0.43:0.46{0.46:0.43:0.46{ 0.05 { 0.06
Hwasuneup $0.43:0.3710.41:0.38:0.39:0.33:0.27{0.31{0.28:0.29: 0.16 { 0.06
Neungjumyeon { 0.31:0.34 10.36:10.3410.34 1 0.27 1 0.30:0.32:0.30:0.30 : 0.05 i 0.01
Chunyangmyeoni 0.27 { 0.33 10.31 {0.26 { 0.30 {1 0.30{ 0.36 {0.34 {0.29{0.33 | 0.05 { 0.08
Doammyeon :0.30:0.25:0.24:0.24:0.21{0.37:0.32:0.31:0.31:0.28 0.02 { 0.09
Dongmyeon {0.08:0.17:0.20:0.20:0.19:0.11:0.20:0.23:0.23:0.22 : 0.07 : 0.10

Hwasun | Dongbokmyeon  0.05:0.17 10.17:0.18 {0.18 10.11:0.2310.23:0.24{0.24: 0.05 i 0.11
Iseomyeon {0.1210.13{0.13{0.15:0.13{0.18:0.19:0.19:0.21 :0.19: 0.05 | 0.11

Bukmyeon :0.01:0.12:0.12:0.13:0.11:0.11:0.22:0.22:0.23:0.21: 0.05 { 0.15
Iyangmyeon :0.09{0.11:0.11:0.11:0.11:0.19:0.21:0.21:0.21:0.21: 0.06 | 0.16
Nammyeon :0.04:0.08:0.09:0.10:0.09:0.12:0.16:0.17:0.18:0.17: 0.06 : 0.14
Hancheonmyeon: 0.07 : 0.13 :0.10:0.06 : 0.10:0.14:0.20:0.17:0.13:0.17: 0.05 : 0.12
Cheongpungmyeon: 0.18 : 0.06 : 0.05:0.04 : 0.04 : 0.23:0.11:0.10:0.09:0.09: 0.05 : 0.10
Guryeeup 0.45:0.43:0.46:0.42:0.45:0.36:0.34:0.37:0.33:0.36 : 0.11 : 0.02
Yongbangmyeon: 0.31 1 0.27 10.29:0.31:0.30:0.29:0.25 1 0.27 1 0.29 1 0.28 : 0.06 ;| 0.04

Gurye Muncheokmyeon: 0.33 : 0.28 10.31 1 0.2710.30 1 0.33:0.28:0.31:0.27:0.30 . 0.05 { 0.05
Masanmyeon :0.12:0.17 :0.18:0.19:0.20:0.09:0.14:0.15:0.16 :0.17: 0.06 i 0.03
Gwanguimyeon ; 0.17{0.14:0.17 :0.16 1 0.17 1 0.14 1 0.11 1 0.14 1 0.13:0.14 | 0.07 | 0.04
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. . Vulnerability index Climate exposure index iSensit: Adaptive

Region Adrgllgtlrsltgfst ve —ivity} capacity
2000s:2010s:2020s:2030s:2040si2000s:2010s:2020s:2030s:2040s} index | index

Sandongmyeon {0.11:0.12:0.12:0.14:0.10:0.16:0.17:0.17:0.19:0.15: 0.10 ;| 0.15

Gurye | Ganjeonmyeon :0.35:0.19 :0.13:0.12:0.17:0.41:0.25:0.19:0.18:0.23: 0.07 i 0.13
Tojimyeon $0.10:0.05:0.02:0.03:0.04:0.17:0.12:0.09:0.10:0.11{ 0.07 { 0.14

Aphaeeup 0.42:0.41:0.43:0.41:0.42{0.37:0.36:0.38:0.36:0.37{ 0.12 { 0.07

Jidoeup 0.41:0.34:0.34:0.35:0.37:0.42:0.35:0.35:0.36 1. 0.38: 0.10 : 0.11
Jeungdomyeon :0.29 {0.31:0.31:0.32:0.34:0.37:0.39:0.39:0.40:0.42: 0.04 : 0.12
Bigeummyeon :0.18 :0.31:0.30{0.31:0.34:0.18:0.31{0.30{0.31:0.34: 0.07 i 0.07
Imjamyeon 0.39:0.35:0.32:0.31:0.36:0.40:0.36{0.33:0.32:0.37: 0.06 i 0.07
Palgeummyeon : 0.23{0.24{0.23:0.31:0.29 :0.21 :0.22 1 0.21 :0.29{0.27 : 0.06 : 0.04

. Amtaemyeon {0.21:{0.16{0.18:0.28:0.24 0.20:0.15:0.17:0.27:0.23 : 0.08 | 0.07
SIAN g gsanmyeon 0.22 0.22 0.24 027 027 0.22 0.22 0.24 0.27 027 006 006
Dochomyeon :0.170.29 :10.25:0.26 {1 0.30:0.20:0.32:0.28:0.29:0.33: 0.05 : 0.08
Anjwamyeon :0.18:0.21:0.2510.24:0.26:0.21:0.24:0.28:0.27 10.29: 0.11 : 0.14
Jaeunmyeon :0.15{0.21{0.18:0.21:0.23:0.22:{0.28:0.25:0.28:0.30: 0.05 0.12
Sinuimyeon 0.19:0.19:0.19:0.19:0.24 1 0.20:0.20{0.20:0.20:0.25: 0.04 i 0.05
Hauimyeon :0.17:{0.13{0.12:0.18:0.16:0.20:0.16:0.15:0.21{0.19 : 0.05 ¢ 0.08
Heuksanmyeon { 0.09:0.15:0.08 :0.11:0.08 :0.10:0.16 1 0.09 : 0.12:0.09 | 0.06 | 0.07
Beolgyoeup 0.25:0.40:0.35:0.34:0.39:0.22:0.37:0.32:0.31:0.36: 0.12 { 0.09
Mundeokmyeon { 0.31:0.30:0.31 :0.30:0.34 :0.34 :0.33 :0.34 : 0.33:0.37 : 0.06 i 0.09
Yureomyeon §0.22:0.26:0.28:0.28 0.29:0.24:0.28 :0.30:0.30:0.31{ 0.04 { 0.06
Boseongeup :0.34:0.31:0.27 1 0.24:0.29:0.27 1 0.24 1 0.20 :0.17:0.22: 0.09 i 0.02
Bongnaemyeon { 0.26 : 0.25:0.23 :10.24:0.25:0.30 1 0.29 :1 0.27 1 0.28 : 0.29 | 0.05 | 0.09
Boseong Joseongmyeon {0.25:0.18:10.20:0.24:0.23:0.23:0.16 1 0.18 1 0.22:0.21 : 0.06 : 0.04
Deungnyangmyeon; 0.24 1 0.13 :0.18:0.20:0.20 1 0.25:0.14 : 0.19:0.21:0.21{ 0.07 i 0.08
Nodongmyeon {0.27:0.20:0.20:0.19:0.20:0.30: 0.23 : 0.23 : 0.22:0.23 : 0.05 | 0.08
Ungchimyeon :0.21:0.14:0.13:0.17:0.13:0.21:0.14:0.13:0.17:0.13: 0.06 i 0.06
Gyeombaekmyeoni 0.1910.24 :10.19:0.16:0.19:0.19:0.24 1 0.19:0.16 : 0.19: 0.06 { 0.06
Hoecheonmyeon: 0.26 : 0.25:0.19:0.15:0.22:0.26 1 0.25:0.19:0.15:0.22{ 0.05 { 0.05
Miryeokmyeon : 0.23 : 0.06 : 0.06 { 0.07 : 0.08 : 0.25{0.08 {0.08 { 0.09{0.10: 0.02 { 0.04
Ipmyeon 0.37:0.42:0.46:{0.43:0.45:0.31{0.36:{0.40{0.37:0.39: 0.08 { 0.02
Okgwamyeon :0.46{0.40:0.39:0.37:0.38:0.37{0.31:0.30{0.28:0.29: 0.09 { 0.00
Gokseongeup | 0.28 10.35:0.34:0.32:0.34:0.20{0.270.26{0.24 1 0.26{ 0.11 { 0.03
Gokseong i  Osanmyeon :0.41:0.36:0.31:{0.30:0.33:0.43:0.38:0.33:0.32:0.35:0.04 ¢ 0.06
Gyeommyeon :0.34:0.34:0.36:0.29:0.35:0.34:0.34:0.36:10.29:0.35: 0.06 : 0.06
Samgimyeon :0.29:0.29:0.30:0.29:0.29:0.2810.28 {0.29:0.28:0.28 : 0.06 i 0.05
Godalmyeon :0.08:{0.11:0.16:0.19:0.19:0.09:0.12:0.17:0.20:0.20 : 0.04 : 0.05
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75 g Vulnerability index Climate exposure index iSensit Adaptive

Region Adrgll?tlrsltgfst tve —ivity: capacity
2000si2010s;2020s:2030s;2040si2000s:2010s:2020s;2030s:2040s} index | index

Ogokmyeon {0.16{0.22:0.22{0.18:0.23:0.1910.25{0.25:0.21{0.26{ 0.06 | 0.09

Gokseong Seokgokmyeon :0.34:0.18 10.18:0.17:0.17:0.32:0.16 {0.16 1 0.15:0.15¢ 0.08 ¢ 0.06
Moksadongmyeon; 0.28 1 0.12:0.12:0.15:0.16 : 0.31:0.15:0.15:0.18 : 0.19{ 0.03 i 0.06
Jukgokmyeon :0.14:0.06 :0.06:0.04:0.07:0.24:0.16:0.16 1 0.14:0.17: 0.06 : 0.16
Yeonggwangeup: 0.29 10.29 :0.28 1 0.37:10.30:0.20:0.20:0.19:0.28 1 0.21: 0.12 ¢ 0.03
Beopseongmyeon: 0.21:0.35  0.34:0.36 1 0.33:0.20 . 0.34 10.33 1 0.35:0.32: 0.05 : 0.04
Gunseomyeon {0.22:0.34 :0.34:0.33:0.34:0.19:0.31:0.31:0.30:0.31: 0.08 i 0.05
Hongnongeup :0.19:0.28 10.34 :0.31:0.29:0.19:0.28:0.34:0.31:0.29 : 0.05 i 0.05
Yeomsanmyeon | 0.29 {1 0.30:0.29:0.30:0.29 1 0.37 1 0.38 1 0.37 1 0.38 1 0.37 1 0.04 { 0.12
Yeonggwang: Daemamyeon :0.22:0.28 1 0.29:0.28 :0.26:0.27 :10.33:0.34 :0.33:0.31: 0.03 : 0.08
Gunnammyeon :0.23:0.28 :0.30:0.27 : 0.28 1 0.28 1 0.33:0.35:0.32:0.33: 0.04 : 0.09
Myoryangmyeon: 0.24 : 0.27 :0.28 1 0.26 : 0.26 1 0.30: 0.33 1 0.34:0.32:0.32: 0.05 ;| 0.11
Bulgapmyeon :0.28 :0.27 :10.27:0.26:0.25:0.34:0.33:0.33:0.32:0.31: 0.04 : 0.10
Nagwolmyeon {0.27:0.16 :0.10:0.16:0.15:0.32:0.21:0.15:0.21:0.20 : 0.01 ¢ 0.06
Baeksueup :0.14:0.08:0.14:0.11:0.10:0.22:0.16 : 0.22:0.19:0.18: 0.06 | 0.14
Goseomyeon 0.42:0.40:0.44:0.41:0.41:0.42:0.40:0.44:0.41:0.41:0.03 ¢ 0.03
Daejeonmyeon :0.41:0.35:0.36:0.35:0.37:0.41:0.35:0.36:0.35:0.37: 0.04 : 0.04
Bongsanmyeon : 0.32:0.35:0.39:0.34 :10.38:0.29:0.32:0.36 :10.31:0.35: 0.06 : 0.03
Damyangeup :0.29:0.33:{0.37:0.32:0.35{0.16:0.20:0.24{0.19:0.22: 0.14 { 0.01
Subukmyeon 0.34:0.34:0.32{0.32:0.32:0.30:0.30{0.28 :0.28:0.28{ 0.08 i 0.04

Damyang Changpyeongmyeon: 0.31 {0.28 : 0.29:0.30 :0.29:0.32:0.29 10.30:0.31:0.30¢ 0.04 i 0.05
Nammyeon {0.31{0.23:0.18{0.20:{0.20:0.39:0.31{0.26:0.28:0.28{ 0.04 | 0.12
Geumseongmyeon: 0.11{0.17 :0.18:0.16 1 0.1810.12:0.18 {1 0.19:0.17:0.19¢ 0.08 ¢ 0.09
Wolsanmyeon {0.18 :10.14:0.13:0.16:0.13:0.22:0.18 :10.17:0.20:0.17: 0.07 i 0.11
Mujeongmyeon : 0.08 :{0.11:0.14:0.12:0.14:0.12:0.15:0.18 1 0.16: 0.18 { 0.05 : 0.09
Daedeokmyeon : 0.15:0.11{0.11:0.09:0.12{0.24:0.20 : 0.20:0.18 : 0.21 ; 0.05 { 0.14
Yongmyeon {0.00{0.00:0.00:0.00:0.00;0.04:0.09:0.06:0.08:0.08;0.05: 0.16

Nammyeon :0.43:0.38:0.39:0.36:0.39:0.40:0.35:0.36:0.33:0.36¢ 0.03 ¢ 0.00
Samseomyeon : 0.33:0.26:0.30:0.29:0.29:0.36:0.29 1 0.33:0.32:0.32: 0.05 { 0.08
Donghwamyeon | 0.31 10.28 10.29:0.27:0.2910.33:0.30 1 0.31:0.29 :0.31{ 0.02 { 0.04
Jinwonmyeon :0.31:0.31:0.32:0.27:0.33:0.30:0.30:0.31:0.26:0.32: 0.02 i 0.01

Jangseong :Hwangnyongmyeon: 0.24 : 0.26 : 0.26 1 0.24 1 0.29 1 0.24 : 0.26 : 0.26: 0.24 : 0.29: 0.04 : 0.04
Jangseongeup :0.20:0.26:0.25:0.22:0.29 1 0.15:0.21 1 0.20:0.17 1 0.24: 0.11 i 0.06
Samgyemyeon :0.30 : 0.18 10.18 1 0.20:0.19 1 0.31:0.19:0.19:0.21:0.20 . 0.06 { 0.07
Bugilmyeon :0.14:0.15:0.14:0.15:0.15:0.15:0.16:0.15:0.16:0.16 : 0.02 : 0.03
Seosammyeon :0.08:0.09:0.09:0.12:0.10:0.11:0.12:0.12:0.15:0.13: 0.01 { 0.04
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. . Vulnerability index Climate exposure index :Sensiti Adaptive

Region Adrgll?tlrsltgfst tve —ivity: capacity
200020105 20205:2030s.2040s: 20005 20105 20205 20305 2040s  index | index

Bugimyeon | 0.05 0.13 0.14 0.11 0.13 0.09 0.17 0.18 0.15 0.17  0.03 | 0.07

Jangseong - ihamyeon | 0.00 0.00 0.00 0.04 0,00 0.03 0.08 0.08 012 008 0.06 0.14
Wandoeup | 0.26 022 0.22 0.26 0.22 023 0.19 0.19 0.23 019 012 0.09
Geumdangmyeon 0.22 1 0.31 10.28  0.24 0.30 0.26 0.35 0.32 0.28 0.34 0.02  0.06
Gunoemyeon 0.1910.19 0.23 0.23 0.18 10.26 0.26 0.30 0.30 0.25 0.05 | 0.12
Cheongsanmyeon 0.20 0.33 0.29 0.23 0.28 0.24 0.37 0.33 0.27 0.32 0.08 @ 0.12
Gogeummyeon 0.20 0.31 0.26 0.22 0.26 0.26 0.37 0.32 0.28 032 0.05 0.11

Wapgo | Nohwaew 026 0.13 017 0.17 016 030 0.17 021 0.21 020 0.04 0.8
Bogilmyeon 0.26 0.24 0.24 0.17 0.23 0.32 0.30 0.30 0.23 029 0.02  0.08
Yaksanmyeon | 0.19 0.27 0.22 0.16 .021 0.23 0.31 0.26 0.20 0.25 0.04 = 0.08
Soanmyeon  0.23 0.23 0.21 0.13 0.19 0.28 0.28 0.26 0.18 0.24  0.03 0.08
Saengilmyeon | 0.15 0.26 0.21 0.12 0.16 021 0.32 0.27 0.18 022 0.02  0.08
Geumileup  0.17 0.08 0.08 0.1 0.07 0.23 0.14 0.14 0.17 0.13 0.03  0.09

Sinjimyeon 0.20 0.15 0.20 0.10 0.18 0.24 0.19 0.24 0.14 022 0.05  0.09
Haenameup  0.38 042 0.43 0.44 0.43 0.28 0.32 0.33 0.34 0.33 013 0.03
Masanmyeon 0.26 0.36 0.37 0.35 0.36 0.30 0.40 0.41 0.39 040 0.05  0.09
Sanimyeon 0.28:0.26 0.35 0.32 0.31 0.36 0.34 0.43 0.40 0.39 0.06 : 0.14
Hwangsanmyeon 0.27 0.30 0.37 0.32 0.33 0.30 0.33 0.40 0.35 0.36 0.07 | 0.10
Hwasanmyeon | 0.28 | 0.25 0.26 0.28 0.23 10.29 0.26 0.27 0.29 0.24 0.04 | 0.05
Samsanmyeon  0.22  0.26 0.25 0.26 0.23 0.22 0.26 0.25 0.26 0.23 0.05  0.05

oo Gyegokmyeon (0.19 030 0.20 025 0.28 024 0.35 034 030 0.83 007 0.2
Munnaemyeon | 0.31 0.21 0.28 0.24 0.27 0.30 0.20 0.27 0.23.0.26 0.06 | 0.05
Songjimyeon  0.22 0.20 0.21 0.20 0.22 0.22 0.20 0.21 0.20 0.22: 0.07  0.07
Hwawonmyeon | 0.25  0.18 0.20 0.20 0.190.29 0.22 0.24 0.24 0.23 0.05 | 0.09
Bugilmyeon | 0.17 0.16 0.15 0.17 0.14 0.16 0.15 0.14 0.16 0.13 0.04 | 0.03
Bukpyeongmyeon 0.18 | 0.18 0.15 0.17  0.1910.19 0.19 0.16 0.18 0.20 0.03 | 0.04
Okcheonmyeon | 0.14 0.19 1 0.18  0.15 0.16 0.18 0.23 0.22 0.19 0.20 0.02 | 0.06
Hyeonsanmyeon: 0,15 0.13 0.11 0.13 0.08 0.22 0.20 0.18 0.20.0.15 0.04 | 0.11
Goheungeup - 0.39 0.7 0.37 0.39 0.35 0.27 0.25 0.25 0.27 0.23 0.14 . 0.02
Doyangeuwp  0.39 0.37 0.37 0.38 0.39 0.26 0.24 0.24 0.25 026 0.4 001
Dodeokmyeon  0.25 0.23 0.28 0.31 0.30 0.26 0.24 029 032 0.31 0.05 0.06

Gonoung  DOPEEENEMYEON 0.23 020 029 030 0.29 0.23 0.29 020 030 029 0.05 0.5
Gwayeokmyeon 0.25 0.31 0.31 0.27 0.31 0.26 0.32 0.32 0.28 0.32 0.04  0.05
Namyangmyeon 0.22 0.30 0.30 0.25 0.29 0.25 0.33 0.33 0.28 0.32 0.03  0.06
Daescomyeon  0.27 0.22 0.25 0.25 0.25 0.28 0.23 0.26 0.26 0.26 0.04 0.05
Bongnaemyeon  0.22 0.19 0.23 0.25 0.23 0.23 0.20 0.24 0.26 0.24 0.02  0.03
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.. . Vulnerability index Climate exposure index :SensitiAdaptive

Region Adr(rililgltlfitcrtastlve —lvity: capacity
2000s:2010s:2020s:2030s:2040s:2000s:2010s:2020s:2030s:2040s: index i index

Dongilmyeon 0.27 {1 0.27 1 0.28 1 0.24 1 0.29:0.27:0.27:0.28 1 0.24 1 0.29{ 0.02 i 0.02
Dohwamyeon :0.21:0.17 :0.18:0.23 :0.18:10.23:0.19:0.20: 0.25:0.20: 0.06 : 0.08
Jeomammyeon : 0.15:0.14:0.16:0.19:0.16:0.22:0.21 : 0.23 1 0.26 : 0.23 : 0.05 ; 0.12

Goheung Pungyangmyeon: 0.24 : 0.16:0.18:10.19:0.18 10.26 : 0.18 1 0.20: 0.21 : 0.20: 0.05 i 0.07
Yeongnammyeon; 0.18 :0.21 1 0.20 ;1 0.18 1 0.19 1 0.24 1 0.27 1 0.26 1 0.24 1 0.25; 0.02 ;| 0.08
Geumsanmyeon ; 0.25:0.11:{0.13{0.17:0.13{0.26:0.12:0.14 1 0.18 1 0.14 : 0.07 { 0.08
Podumyeon {0.16:0.14:0.15:0.15:0.13:0.23:0.21:0.22:0.22:0.20: 0.06 i 0.13
Duwonmyeon {0.22{0.1410.16:0.14{0.16 10.25{0.17:0.19:0.17:0.19{ 0.05 i 0.08

Bujudong 0.33:0.49:0.48 :0.46:0.48:0.26:0.42:0.41:0.39:0.41{ 0.09 { 0.02
Buheungdong :0.31:0.42:0.42:0.38 :0.40:0.25:0.36:0.36:0.32:0.34: 0.06 { 0.00
Ogamdong §0.25:0.35:0.36{0.35:0.36{0.23:0.33:0.34:0.33:0.34: 0.05 i 0.03
Mokwondong {0.28 {0.36{0.35:0.34:0.33:0.19:0.27:0.26{0.25:0.24{ 0.11 | 0.02
Yonghaedong {0.27 10.35:0.33:0.32:0.36:0.19:0.27 :0.25:0.24:0.28 : 0.10 i 0.02

Sangdong 0.29:0.28:0.30{0.29:0.30{0.18{0.17:0.19:0.18:0.19 0.13 { 0.02
Sinheungdong | 0.28 {0.30:{0.32:{0.28{0.29:0.20:0.22:0.24 :0.20:0.21; 0.09 { 0.01
Jukgyodong §0.2910.28 10.28:0.27 10.28 {1 0.26 { 0.25:0.25:0.24 1 0.25 0.05 { 0.02
Yongdangldong { 0.29 : 0.20 1 0.24 : 0.27 1 0.23 1 0.22:0.13:0.17 : 0.20: 0.16 : 0.09 : 0.02
Hadangdong :0.24:0.26 : 0.27 :0.25 :0.24:0.20:0.22:0.23:0.21 :0.20 : 0.05 : 0.01
Manhodong 0.28 10.22 :0.24:0.24:0.24 1 0.25:0.19:0.21 1 0.21 : 0.21; 0.06 : 0.03

Mokpo Wonsandong $0.32:0.27:0.27 :0.24 :10.24 :0.22:0.17:0.17 1 0.14 1 0.14: 0.10 ¢ 0.00
Irodong 0.29:0.17:0.20:0.24:0.21:0.22:0.10:0.13:0.17 : 0.14 : 0.09 i 0.02

Yeondong 0.24:0.14:0.17:0.21:0.20{0.22:0.12:0.15:0.19:0.18 : 0.03 | 0.01
Dongmyeongdong: 0.33:0.23:0.26:0.21:0.22:0.25:0.15:0.18 :0.13:0.14 : 0.09 : 0.01
Sanjeongdong :0.23:0.16:0.20:0.21:0.19:0.21 :0.14 :0.18 :0.19:0.17: 0.03 : 0.01
Samhakdong {0.30:0.20:0.24:0.21:0.21:0.24:0.14:0.18:0.15:0.15: 0.07 : 0.01
Yongdang2dong { 0.26 1 0.11:0.17:0.20:0.15:0.23:0.08 1 0.14 1 0.17 : 0.12 . 0.05 i 0.02
Daeseongdong : 0.24 :0.22 1 0.21 :0.17 1 0.22 :0.20:0.18:0.17:0.13:0.18: 0.05 : 0.01
Bukhangdong :0.31:0.27:0.23:0.17:0.24:0.24:0.20:0.16 : 0.10:0.17 : 0.07 ¢ 0.00
Samhyangdong ; 0.17 {0.13:0.17:0.17 1 0.1510.22:0.18 1 0.22{0.22:0.20{ 0.05 { 0.10
Yeonsandong {0.20:0.16{0.19:0.17{0.17{0.20:0.16 :0.19:0.17 1 0.17 : 0.06 { 0.06
Yudaldong i0.16{0.15:0.13:0.11:0.13:0.22:0.21:0.19:0.17:0.19: 0.10 ; 0.16
Deogyeondong i 0.49 10.42:0.46:0.54:0.45:0.27:0.20:0.24 10.32:0.23: 0.22 { 0.00
Wangjoldong :0.35:0.40:0.4210.47 :10.42:0.23: 028 {0.30:{0.35{0.30; 0.13 i 0.01
Suncheon { Wangjo2dong :0.30:0.34:0.34:0.44:0.32:0.24 :10.28:0.28:0.38 :0.26{ 0.06 : 0.00
Dosadong 0.2810.29:0.32{0.37:0.32{0.25:0.26 1 0.29 1 0.34 1 0.29 | 0.07 { 0.04
Jungangdong $0.2910.27:0.30{0.37:0.30{0.24{0.22:0.25:0.32:0.25} 0.05 { 0.00
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Vulnerability index Climate exposure index :SensitiAdaptive
—1vity: capacity
2000s:2010s:2020s:2030s:2040s:2000s:2010s:2020s:2030s:2040s: index :  index

Administrative
districts

Region

Haeryongdong {0.32 1 0.32:0.34:0.35:0.34:0.26 10.26{0.28 {1 0.29:0.28 { 0.11 i 0.05
Jangcheondong : 0.32:0.30:0.32:0.33:0.34:0.27 : 0.25:0.27: 0.28 : 0.29 : 0.05 : 0.00
Jogokdong  :0.30:0.29 :0.32:0.32:0.32:0.25:0.24:0.27:0.27 :0.27 : 0.05 i 0.00
Pungdeokdong : 0.28 1 0.22 1 0.26 : 0.29 1 0.27 1 0.25:0.19:0.23:0.26 : 0.24 : 0.03 i 0.00
Jeojeondong 0.32:0.250.26:0.28 1 0.28 10.27 10.20:0.21:0.23:0.23 0.05 i 0.00
Namjedong §0.30:0.25:0.23{0.24 10.27:0.26 1 0.21{0.19:0.20:0.23 : 0.04 i 0.00
Maegokdong 0.28 :0.22:0.21:0.22:0.23:0.25:0.19:0.18:0.19:0.20{ 0.03 i 0.00
Oeseomyeon {0.2510.2210.22:0.22{0.21{0.29{0.26{0.26 1 0.26 {1 0.25{ 0.04 { 0.08
Juammyeon 0.30:0.25:0.25:0.20:0.25:0.35:0.30:0.30:0.25:0.30: 0.08 : 0.13
Suncheon { Samsandong {0.33:0.23:0.22:0.19:0.24:0.25:{0.15:{0.14:0.11:0.16: 0.09 : 0.01
Sangsamyeon :0.28:0.20:0.19:0.18:0.21:0.29:0.21:0.20:0.19:0.22{ 0.08 i 0.09
Byeollyangmyeon; 0.23 1 0.21{0.21{0.17:0.22{0.23:0.21 1 0.21 :0.17 1 0.22 } 0.09 | 0.09
Woldeungmyeon: 0.19:0.15:0.17 :10.17 1 0.16 1 0.20:0.16 {1 0.18 1 0.18 {1 0.17 { 0.06 : 0.07
Hyangdong 0.28:{0.13:0.14:0.16:0.13:0.26:0.11{0.12:0.14:0.11{ 0.04 | 0.02
Naganmyeon {0.22{0.17:0.17:0.16:0.17:{0.27:0.22:0.22:0.21 :0.22: 0.04 { 0.09

Seomyeon {0.13{0.18{0.18{0.13:0.18{0.19:0.24 1 0.24:0.19:0.24: 0.05 { 0.11
Hwangjeonmyeon: 0.03:0.12:0.14 :0.11:0.13:0.11 :0.20:0.22:0.19 :0.21 : 0.06 : 0.14
Seungjumyeon : 0.20:0.13:0.12:0.10:0.12:0.26 : 0.19:0.18:0.16: 0.18 : 0.07 : 0.13
Songgwangmyeon: 0.23 1 0.12:0.12:0.09:0.12 1 0.33:0.22 1 0.22:0.19:0.22: 0.07 ; 0.17

Myododong :0.29 1 0.41 :0.44:0.40:0.43:0.28:0.40:0.43:0.39:0.42: 0.04 i 0.03
Yeocheondong : 0.31:0.41 1 0.44 :0.38 1 0.43:0.24:0.34:0.37:0.31:0.36: 0.08 : 0.01
Ssangbongdong : 0.37 : 0.37:0.40:0.37 :0.43:0.25:0.25:0.28:0.25:0.31 ¢ 0.12 : 0.00

Sijeondong :0.33:0.36:0.40:0.35:0.41:0.26:0.29:0.33:0.28 :0.34: 0.07 i 0.00

Jusamdong 0.28:0.36 0.38:0.35:0.39:0.25:0.33:0.35:0.32:0.36: 0.04 | 0.01

Gukdong 0.28:0.36:0.37:0.31:0.40:0.22:0.30:0.31 : 0.25:0.34 : 0.06 : 0.00
Daegyodong :0.29 :10.34 1 0.37:0.30 :10.38:0.24:0.29:0.32 :0.25:0.33 : 0.05 i 0.00
Yeoseodong :0.30:0.33:0.35:0.30:0.36 :0.22:0.25:0.27:0.22:0.28: 0.08 ; 0.00
Yeosu Wolhodong $0.29:0.29:0.32 0.29:0.34:0.25 0.25:0.28:0.25:0.30: 0.05 : 0.01
Mandeokdong :0.28 10.28 10.32:0.28 :10.32:0.25:0.25:0.29:0.25:0.29: 0.05 { 0.02
Munsudong $0.3410.28:0.31{0.28:0.31{0.24{0.18:0.21:0.18:0.21} 0.10 { 0.00
Jungangdong {0.26 {0.28{0.30:0.28:0.33:0.24 10.26 : 0.28{0.26 1 0.31 | 0.02 { 0.00
Chungmudong $0.29 :0.33:0.34:0.28:0.34:0.25:0.29:0.30:0.24 : 0.30{ 0.04 : 0.00
Gwangrimdong { 0.30 {0.25:0.25:0.27:10.24:0.26:0.21:0.21 : 0.23:0.20: 0.04 ; 0.00
Dongmundong :0.28{0.28:0.31:0.26:0.30:0.22:0.22:0.25:0.20:0.24 { 0.06 : 0.00
Mipyeongdong 0.30:0.28 1 0.30:0.26 :10.31:0.24{0.22:0.240.20:0.25; 0.06 { 0.00
Dundeokdong :0.29 :0.28 :0.30:0.25:0.30:0.23:0.22:0.24:0.19:0.24{ 0.06 i 0.00
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Administrative Vulnerability index Climate exposure index :SensitiAdaptive

Region districts '—ivity cgpacity
2000s:2010s:2020s:2030s:2040s:2000s:2010s:2020s:2030s:2040s: index |  index

Seogangdong :0.24:0.25:0.28:0.24 :0.30:0.22 :0.23:0.26:0.22:0.28 : 0.02 ; 0.00
Samildong  10.18:0.2510.27 :0.23 :10.27:0.27:0.34:0.36 1 0.32:0.36 : 0.07 i 0.16

Hallyodong :0.27 10.26:0.29 : 0.23 :10.29 :0.26 1 0.25 :0.28 : 0.22:0.28 : 0.01 i 0.00
Yulchonmyeon :0.20:0.23 :0.24:0.21 :0.22:0.23 :0.26: 0.27 1 0.24 : 0.25: 0.05 i 0.08

Yeost Soramyeon {0.19:0.19:0.20:0.1810.20:0.21:0.21 1 0.22:0.20:0.22{ 0.06 ; 0.08

Dolsaneup :0.2410.20:0.23:0.15:0.22:{0.27:0.23:0.26:0.18:0.25: 0.07 { 0.10
Hwanjeongmyeon: 0.22{0.19:0.21 1 0.15:0.23:0.25:0.2210.24:0.18 {1 0.26 { 0.02 | 0.05
Nammyeon {0.22:0.13:0.15:0.13:{0.18:0.26:0.17:0.19:0.17:0.22{ 0.03 : 0.07
Hwayangmyeon { 0.17 {10.1210.14:0.10{0.16 {0.22{0.17:0.19:0.15:0.21 ;| 0.05 { 0.10
Samsanmyeon ;0.17 {0.04{0.05{0.03:0.08{0.20:0.07 :0.08:0.06 1 0.11: 0.02 { 0.05
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