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Table 1. Energy consumption in each country.
Coals Gases Petroleum
products
Emission source category (1000t) (TJ) (1000t)
Japan
Transformation sector 1.23E+05 2.00E+06 2.77E+05
Industrial sector 4 44E+04 6.38E+05 6.54E+04
Transport sector 0.00E+00 0.00E+00 7.15E+04
Other sector 1.54E+03 5.58E+05 5.60E+05
Total 1.69E+05 3.20E+06 9.74E+05
China
Transformation sector 3.92E+05 5.21E+04 1.76E+05
Industrial sector 6.38E+05 3.04E+05 3.04E+05
Transport sector 9.83E+03 2.51E+03 4.46E+04
Other sector 1.40E+05 1.14E+05 2.73E+04
Total 1.18E+06 4.73E+05 5.52E+05
Taiwan
Transformation sector 1.33E+04 5.79E+04 3.45E+04
Industrial sector 1.25E+04 2.79E+04 1.62E+04
Transport sector 0.00E+00 0.00E+00 9.45E+03
Other sector 0.00E+00 3.22E+04 2.55E+03
Total 2.58E+04 1.18E+05 6.27E+04
South Korea
Transformation sector 1.78E+04 1.99E+05 1.02E+05
Industrial sector 1.92E+04 3.61E+04 3.11E+04
Transport sector 0.00E+00 0.00E+00 2.37E+04
Other sector 2.36E+03 1.93E+05 2.05E+04
Total 3.93E+04 4.28E+05 1.77E+05
North Korea
Transformation sector 7.03E+03 0.00E+00 1.12E+03
Industrial sector 2.23E+04 0.00E+00 2.33E+02
Transport sector 0.00E+00 0.00E+00 1.16E+03
Other sector 0.00E+00 0.00E+00 1.39E+02
Total 2.94E+04 0.00E+00 2.65E+03
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Table 2. SO, emission from each country with various types of fuels.
Coals Gases Petroleum Total Sulfur
products controlled

Emission source category (ke/y)  (kg/y) (ke/y) (ke/y) (ke/y)
Japan

Transportation sector 6.87E+08 5.74E+07 9.85E+08 1.73E+09 3.29E+08

Industrial sector 2.27E+08 9.47E+07 3.16E+08 6.37E+08 3.27E+08

Transport sector 0.00E+00 0.00E+00 2.93E+08 2.93E+08 2.93E+08

Other sector 1.81E+07 1.33E+05 1.56E+08 1.74E+08 1.40E+08

Total 9.32E+08 1.52E+08 1.75E+09 2.83E+09 1.09E+09
China

Transportation sector 1.03E+10 1.67E+08 6.15E+08 1.11E+10

Industrial sector 1.21E+10 2.18E+08 7.44E+08 1.30E+10

Transport sector 1.78E+08 1.14E+03 2.96E+08 4.74E+08

Other sector 2.49E+09 3.47E+07 1.46E+08 2.67E+09

Total 251E+10 4.20E+08 1.80E+09 2.73E+10
Taiwan

Transportation sector 2.65E+08 3.11E+07 7.55E+07 3.72E+08

Industrial sector 1.33E+08 7.44E+06 3.56E+08 4.97E+08

Transport sector 0.00E+00 0.00E+00 1.15E+08 1.15E+08

Other sector 0.00E+00 2.17E+06 2.51E+07 2.73E+07

Total 3.99E+08 4.08E+07 5.72E+08 1.01E+09
South Korea

Transportation sector 2.06E+08 5.88E+06 5.05E+08 7.18E+08

Industrial sector 1.20E+08 7.78E+05 2.10E+08 3.30E+08

Transport sector 0.00E+00 0.00E+00 1.83E+08 1.83E+08

Other sector 2.35E+07 4.62E+04 2.92E+07 5.27E+07

Total 3.49E+08 6.70E+06 9.27E+08 1.28E+09
North Korea

Transportation sector 4 36E+07 0.00E+00 5.14E+05 4 41E+07

Industrial sector 9.41E+07 0.00E+00 2.82E+06 9.69E+07

Transport sector 0.00E+00 0.00E+00 6.63E+06 6.63E+06

Other sector 0.00E+00 0.00E+00 4.67E+04 4.67E+04

Total 1.38E+08 0.00E+00 1.00E+07 1.48E+08
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Table 3. SO, emission from each country with various types of source categories.

Japan China Taiwan South KoreaNorth Korea  Total

Emission source category (kg/y) (kg/y) (kg/y) (kg/y) (kg/y) (kg/y)
Transformation sector

Patent fuel and BKB plants 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00

Coke ovens 2.80E+07 1.32E+07 0.00E+00 3.84E+06 0.00E+00 4.50E+07

Gas works 1.03E+07 2.04E+07 1.65E+07 1.34E+04 0.00E+00 4.72E+07

Oil refineries 5.48E+07 6.33E+07 1.56E+07 4.04E+07 5.14E+05 1.75E+08

Electricity generation 2.35E+08 9.03E+09 3.15E+08 6.21E+08  4.36E+07 1.02E+10

Non-specified transformation 1.46E+05 858E+08 0.00E+00 1.47E+06 0.00E+00 8.59E+08

Own use 201E+05 1.12E+09 2.54E+07 5.10E+07 0.00E+00 1.19E+09
Industrial sector

Iron and steel 9.32E+07 5.55E+08 4.27E+07 5.87E+07 2.14E+06 7.52E+08

Chemical and petrochemical 3.56E+07 2.78E+09 2.36E+08 5.96E+07 0.00E+00 3.11E+09

Non—metallic minerals 7.96E+07 247E+09 596E+07 1.16E+08 0.00E+00  2.73E+09

Other industries 1.18E+08 7.24E+09 1.59E+08 957E+07 9.48E+07  7.71E+09
Transport sector

Road 2.31E+08 2.07E+08 1.08E+08 6.92E+07 6.63E+06 6.23E+08

Railway 3.93E+06 2.33E+08 7.16E+05 2.46E+06 0.00E+00 2.40E+08

Internal navigation 5.86E+07 3.30E+07 6.04E+06 1.11E+08 0.00E+00 2.09E+08
Other sector

Residential 1.52E+06 1.87E+09 2.91E+06 2.63E+07 4.67E+04 1.90E+09

Agriculture, commerce, etc 1.38E+08 7.97E+08 244E+07 2.64E+07 0.00E+00 9.87E+08
Total 1.09E+09 2.73E+10 1.01E+09  1.28E+09  1.48E+08 3.08E+10
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Table 4. SO, emission from each country with various
types of sectors.

Industries Electricity Transport
generation domestic

(ke/y) (ke/y) (ke/y)
Japan 5.11E+08 2.35E+08 4.33E+08
China 1.60E+10 9.03E+09 3.14E+09
Taiwan 5.55E+08 3.15E+08 1.43E+08
South Korea 4.75E+08 6.21E+08 2.36E+08
North Korea 1.41E+08 6.68E+06
Other countries 8.J3E+07 2.54E+07
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SO, emission from non-ferrous metal smelting and

sulfuric acid production.

Emission of SO, (kg/y)

Emission source category Japan China South Korea
Non- ferrous metal smelting 5.04E+06 4.03E+08 7.66E+06
Sulfuric acid production 857E+07 4.64E+08 4.08E+07
Total 9.08E+07 8.67E+08  4.85E+07

Fig. 2.
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Fig.3. Total coal consumption from 1986 to 1995 in Japan, China, Taiwan, South Korea, and North

Korea.
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Estimate of Anthropogenic Sulfur Dioxide Emission in East Asia

Kouhei YAMAMOTO, Masashi HOSHINO, Tomohiro YOSHIDA and Mikio KASAHARA

Graduate School of Energy Science, Kyoto University, Gokanosho, Uji 611-0011, JAPAN

An emission inventory model for sulfur dioxide (SO,) is employed for long-range transport of sulfur
compounds in East Asia. Emissions from industrial plants, acid productive facilities, electric power plants,
and transportation and domestic households are known sources of SO, emission. Emissions from China
account for 889% of all the SO, emission in East Asia, so the characteristics of SO, emission strongly depend

on energy utilization in China.

In Japan and South Korea emissions from transportation and domestic
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households are comparably large, but in China industrial facilities and electric power plants are the main
sources of SO,. Especially in China and Taiwan the total amount of SO, emission has been increasing over

the last decade. This trend is attributed to the increase of coal consumption in East Asia.

Key words: emission inventory, sulfur dioxide, energy consumption, East Asia



