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Abstract

Chemical accident is one of the main obstacles for industrial development of South Korea. In order to prevent
future accidents, it is necessary to estimate and predict the potential location of a chemical accident. This
study first conducted a chemical hazard assessment using spatial analysis of chemical factory and accident
data in Korea and then evaluated the hazard by environmental receptor. It is found that the human habitation
area was found to have the highest chemical accident hazard (72%), compared to biotic and abiotic areas.
In addition, among five receptors (human, forests, farmland, water resource, livestock), humans face the
greatest threats (99.7% are at risk), followed by water resource, farmland, livestock farms and forests with
67%, 52%, 46.6% and 42% respectively. This study can help the relevant stakeholders and decision-makers
in effective prevention of chemical accident and environmental management.
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Figure 1. Spatial distribution of chemical factories and accidents in South Korea; (a) Chemical factory, (b) Chemical accident, (c) both
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Table 1. Classification table by each receptor

Human activity area Vegetated area
Residential area
Traffic area .
Commercial area Rice paddy
Industrial area
Recreation area

Non-vegetated area
Green house

farm land Ba‘;\gtl:rnd
Grassland
Public area Orchard

e
Human activity area

I vegetated area
© w _uw

Vegetated a

rea

Non-vegetated area
Figure 2. Categorized receptors (Human activity area, vegetated area and Non-vegetated area) based on land cover map
=
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Population

Water resource

Livestock farms
Figure 3. Five detailed receptors (population, forest, cropland, water resource, livestock farming) based on land cover map and national census
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Figure 4. Estimated chemical hazard from chemical factories and accidents in South Korea; (a) Chemical factory, (b) Chemical

accident, (c) Estimated hazard map of South Korea
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Figure 5. Hazard of chemical accident to each receptor; form left to right: Human activity area, vegetated area, and Non-vegetated area.
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Table 2. Receptors under each hazard level based on chemical accident hazard map

Human activity Human activity

Hazard level

Vegetated area (KM?)  Vegetated area (%)

Non-vegetated Non-vegetated

area area (%) area (KM?) area (%)
0 1690.95 28.0% 58047.67 67.5% 2497.67 52.9%
1 1397.78 23.1% 18185.49 21.1% 1157.89 24.5%
2 2207.19 36.5% 9377.49 10.9% 916.08 19.4%
3 748.66 12.4% 437.56 0.5% 151.29 32%
Total 6044.58 100% 86048.22 100% 4722.94 100%

5o R FAE] 471%%2 A YERdTtH(Figure 5),
(Table 2). SR AL WA H= +4A(05H)
2 AE0] 67.5%2 7P wA Wbl 1A gsfel 9l
oM e FAEY A AL ffeie 155l

R 7P e B8 AT o A7 B A

flai= 25wl 78 Wk

O, A A FA (L, A, AR, 57
A, 7R EY AsEE AwE AaH((Figure
6), (Table 3)), SFMARIL Q35 W= A7 & 99.7%

2 A F 7P w2 HEE Boled ol At
B =o] Y= Al Ao shekgApo] W E o] 9]
vt o Ao griEch theog Sapgo] vk
shebAbaL §Jal7t 67% 02 A VEbS AL, w4, 7t
ZARSA Ao] Z4ZF 52%, 46.6%, 42%E FE 0|9
t, Qe AQe e FEAES Yl Eol EolA
HA Hgo] Wopxl= Ao R Uehdd) ol 3y
o] WHE EAZEE Hel HojF7] gFolt,

Figure 6. Hazard of chemical accident to each receptor; (a) Population (b) Forest (c) Farmland (d) Water resource (e) Livestock

farming
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Table 3. Receptors under each hazard level based on chemical accident map

Hazard level Population Population (%) Forest (KM?) Forest (%) Farmland (KM?) Farmland (%)
0 158,578 0.3% 35857.75 58% 11130.37 48%
1 7,192,725 15.4% 17.883.19 29% 7,619.23 33%
2 25,729,516 55.0% 7,663.98 12% 4,192.86 18%
3 13,672,231 29.2% 422.16 1% 160.20 1%
Total 46,753,050 100% 61,827.08 100% 23,102.66 100%

Hazard level Water resource (KM?)

Water resource (%)

Livestock farms Livestock farms (%)

0 719.72 33% 5.834 53.4%

1 868.61 40% 3,250 29.7%

2 527.75 24% 1.839 16.8%

3 68.3 3% 12 0.1%

Total 2184.38 100% 10,935 100%
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