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ABSTRACT

Objectives: This study was conducted to evaluate the vulnerability of the human health sector to PM,, due to
climate change in Incheon over the period of 2005-2014.

Methods: Vulnerability to PM,, consists of the three categories of climate exposure, sensitivity, and adaptive
capacity. The indexes for climate exposure and sensitivity indicate positive effects, while adaptive capacity
shows a negative effect on vulnerability to PM,,. The variables in each category were standardized by the
rescaling method, and respective relative regional vulnerability was analyzed through the vulnerability index
calculation formula of the Intergovernmental Panel on Climate Change.

Results: Regions with a high exposure index were the western and northern urban areas with industrial
complexes adjacent to a highway, including Bupyong-gu and Seo-gu. Major factors determining the climate
exposure index were the PM,, concentration, days of PM,, >= 100 ug/m®, and PM,, emissions. The regions
showing a high sensitivity index were urban regions with high populations; these commonly had a high mortality
rate for related diseases and vulnerable populations.

Conclusions: This study is able to support regionally adjusted adaptation policies and the quantitative
background of policy priority since it provides information on the regional health vulnerability to PM,, due to
climate change in Incheon.
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Fig. 1. Study area of PM,, health vulnerability assessment
in Incheon.
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Fig. 2. The process of health vulnerability assessment due
to climate change by Intergovernmental Panel on
Climate Change.
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Table 1. Variables with climate exposure, sensitivity, and adaptive capacity for PM,, health vulnerability assessment in

Incheon

Category Variables Weight score

) Daily maximum temperature (°C) 0.30

Cllma(t(e) se(y)()}losure PM,, concentration (mg/m?®) 0.20

. Frequency of PM,, concentration over 100 mg/m’ (days) 0.20

Population 14 or under years of age 0.16

Population 65 or more years of age 0.14

Sensitivity index Elder population who lives alone 0.14

(0.27)* Patient of respiratory disease 0.26

Patient of cardiovascular disease 0.16

Poorer population ratio 0.14

Health and Welfare GRDP (million won) 0.15

Beneficiaries of health insurance (population) 0.11

Adaptive capacity Healthcare personnel in hospital (population) 0.15

(0.22)* The number of hospital (num/population) 0.15

Self-reliance ratio of local finance (population) 0.26

GRDP (million won) 0.18

http://mwww.kseh.org/

J Environ Health Sci 2017; 43(3): 240-246



243 Q3T - AP - A

CABF - Bye - Ry

- jel - o=

Table 2. Variables of climate exposure with daily
maximum temperature, PM,, concentration,
frequency of PM,, concentration over 100 ug/
m® by region

Climate exposure

Variables . Frequency of
ma?;?;:}:lm PMig . PMuo .
temperature Concentre;tlon concentration \
Region “C) (mg/m>) over 100 mg/m
(days)

Jung-gu 159 65.0 27.3
Dong-gu 17.3 60.3 21.6
Nam-gu 15.2 554 18.9
Yeonsu-gu 16.0 58.9 25.1
Namdong-gu 16.8 53.8 18.8
Bupyong-gu 16.4 56.7 22.5
Gyeyang-gu 16.5 56.2 20.5
Seo-gu 16.4 54.8 25.0
Gangwha-gun 15.6 484 11.6
Ongjin-gun 14.6 459 19.0
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Fig. 3. Variable distributions of sensitivity index on the
high area (Bupyong-gu and Seo-gu) and the low
area (Gangwha-gun and Ongjin-gun) in Incheon
during 2005-2014.
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Fig. 4. Variable distributions of adaptive capacity index
on the high area (Bupyong-gu and Seo-gu) and the
low area (Gangwha-gun and Ongjin-gun) in
Incheon during 2005-2014.
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Table 3. The results of PM,, health vulnerability assessment to climate change in Incheon during 2005-2014.

Category Health Vulnerability Variables
Region Index Climate exposure Sensitivity Adaptive capacity

Bupyong-gu 0.43 0.31 0.22 0.10
Seo-gu 0.40 0.34 0.16 0.10
Dong-gu 0.36 0.37 0.07 0.08
Jung-gu 0.35 0.43 0.07 0.15
Yeons-gu 0.35 0.35 0.11 0.11
Gyeyang-gu 0.32 0.28 0.11 0.07
Nam-gu 0.29 0.19 0.18 0.08
Nandong-gu 0.28 0.25 0.18 0.15
Ongjin-gun 0.11 0.13 0.03 0.05
Gangwha-gun 0.10 0.04 0.11 0.05
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Fig. 5. The distribution of health vulnerability assessment
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Incheon during 2005-2014.
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