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Air Pollution Status and Prediction of
Future Air Quality in Cheju

Chul-Goo Hu* Ki-Ho Lee* and Chang-Hee Kang**

Abstract

This study deals with the air pollution status, the characteristics of air pollution
sources and the prediction of future air quality in Cheju.

The present air quality is estimated very satisfactorily in comparison with the
air quality standard. And the concentration of sulfur dioxide in ambient air has
been increased little for the last five years.

The primary major source of air pollution is transportation which include 57% of
total emissions of air pollutants. Also, air pollution sources are maldistributed on
the seashore, especially concentrated on Cheju city. The emission rate of air
pollutants in Cheju is 43, 766 ton/year, but emissions per uint area (24ton/year. kn®)
is of very small quantity in comparison with that of other region.

On the other hand, the ambient air quality at the year 2001 is predicted by Val-
ley model is lower than the air quality standard, althought emission rate is

increased due to increasing in air pollution sources.

* sforapeto) st ) @A 5= (Dept. of Marine Environ. Eng.. College of Ocean
Sciences)
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Fig. 1. Location of Air Quality Measuring Station in Cheju
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Table 1. Analytical Methods for Air Pollutants

Item Method Principle

SO, Pararosaniline Method Colorimetric Analysis

NO, Saltzman Method Colorimetric Analysis

O, Potassium lodide Method Colorimetric Analysis
in Alkaline condition

TSP High Volume Filtering Method Gravimetric Analysis
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Table 2. Ambient Air quality Measured in Cheju

station SO, (ppm) NO, (ppm) O, (ppm) TSP (¢g/m®)
0.010 0. 009 0. 007 50
5-1 (0. 006-0. 018) (0. 007-0. 012) (0. 006-0. 008) (46-53)
0. 009 0. 008 0. 008 48
52 (0. 004-0. 016) (0. 005-0. 011) (0. 007-0. 009) (41-54)
- 0. 004 0. 004 0. 007 2%
(0. 002-0. 007) (0. 002-0. 006) (0. 004-0. 009) (21-38)
o 0.005 0. 005 0. 006 27
(0. 002-0. 007) (0. 003-0. 007) (0. 003-0. 010) (23-30)
S6 0. 005 0. 006 0. 005 22
(0. 002-0. 010) (0. 003-0. 011) (0. 004-0. 006) (19-27)
Mean 0. 007 0. 006 0. 007 35
Seoul 0.043 0. 033 0.012 121
* Pusan 0.038 0.023 0.014 134
Ambient Air 0. 050 0. 050 0. 020 150
Quality Std.

T( ) : Range of concentration measured
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Fig.2. Variations of Annual-Average SO, Concentration.
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Fig.3. Seasonal Trends of Variations in SO, Concentration,
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Table 3. The Number of Air Pollution Point Source in Cheju

#A-\rea Class 1 Class 2 Class 3 Class 4 Class 5 Iotal
Cheju 2 - 7 59 163 231
Seoguipo - 1 2 12 36 51
Bukcheju 1 1 1 15 24 42
Namcheju 1 1 1 7 25 35
~ Total 4 3 11 93 248 359
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Fig.4. Annual Trends of Variations in Population in Cheju.
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Table 4. The Number of Vehicles in Cheju

Area Passwep_ger car Bus Truck Miscellaneous Total
Cheju 17,471 4,428 9,071 54 31,024
Seoguipo 4,524 1,214 4, 393 14 10, 146
Bukcheju 2,617 767 3, 404 2 6, 792
Namcheju 2,692 533 3,524 3 6,752
" Total 27,304 6,944 20, 393 73 54,714
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Table 5. Emission Rate of Air Pollutants in Cheju . ,
(unit : ton, year)

Source SOZM_ CcO HC NO, Dust Total
Heating 3,350 3,962 362 621 589 8, 884
Industry 1,428 53 11 312 85 1,889
Transportation 1, 456 13,723 1,758 6, 721 1, 141 24,799
Power Generation 5,228 148 36 2,307 415 8,194
Total 11, 522 17, 886 2,167 9,961 2,230 43,766
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Fig.6. Annual Trends of Variation in Number of Air Pollution Sources in Cheju.
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Table 6. Emission Rate of Air Pollutants Predicted at the year 2001

(unit : ton/year)

Area SO, CO HC NO, Dust Total
Cheju 21, 599 13, 956 2,700 17, 408 3, 261 66, 980
Seoguipo 2,822 6, 860 830 3. 780 727 15,021
Bukcheju 3,753 12, 575 1, 469 7,303 1,130 26, 231
Namcheju 14,774 12, 167 1,478 10, 597 2,072 41, 088
Total 42, 948 45, 558 6, 477 39, 088 ‘7. 190 149, 320
3.2 driA o=

B /1AL AFar) Slal 2 ATAME AT YA 20L aHon
z2l¥ 4 9l+ VALLEY Model 2 o|-§3}3ict. VALLEY Model?] AHAAEF v &Y
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Table 7. Ambient Air Quality Predicted by Valley Model at the year 2001

Area SO, (ppm) CO (ppm) NO, (ppm) TSP (¢g/m?®)

Cheju 0.017 3.0 0.028 138
Seoguipo 0.015 2.9 0.024 117
Bukcheju 0.007 1.3 0.013 81
Namcheju 0. 007 1.4 0.014 62
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