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Air Quality Assessment of Cheju City by PSI

Ki-Ho Lee, Sik-Yu Kim* and Chul-Goo Hu
Dept. of Environmental Engineering, Cheju National University, Che-ju 690-756, Korea
*Institute of Health and Environment of Cheju-do. #313-40. Yeundong. Cheju 690-170. Korea

This study is carried out to assess the air quality of Cheju city by the Pollutant Standard Index (PSI)
revised on 1998 by U.S. EPA, on the basis of the measurement data from the air quality monitoring network
station from 1996 to 1998.

By the hourly PSI reports in Cheju city. the air quality of this city is mostly classified into “Good” and
“Moderate” categories. As a critical pollutant, the occurrence frequency is 58.2 % for PM10, 36.85 % for O
3.59 % for SO and the reminder for CO. NO; is never reported as a critical pollutant in this study. When the
air quality in Cheju city is. sometimes, classified into “Very unhealthy” and “Hazardous™ categories. only PM10
1s reported as a critical pollutant. The air quality of this city is mostly classified into “Good™ category.
although ozone is frequently reported as a critical pollutant. especially in spring season. The peak of PSI value
is appeared at 11:00 AM during the day and on May during the year. Generally, it seems that this PSI
method is well applied to assess the air quality of Cheju city with the background air quality level.
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Table 1. Proposed Category Index Values, Descriptors, and Colors

Index Values [ Descriptor | Color Purpose
0~50 Good Green Convey positive message about air quality.

51~100 Moderate Yellow Convey message that daily air quality is acceptable
from public health perspective, but every day in
this range could result in potential for chronic
health effects: and for O3 convey a limited health
notice for extremely sensitive individuals.

101~150 Unhealthy for Orange Health message for members of senstive groups.

Sensitive Groups

151~200 Unhealthy Red Health advisory of more serious effects for sendtive
groups and notice of possible effects for general
population when apporiate.

201~300 Very Unhealthy Purple Health alert of more serious effects for sensitive
group and the general population.

301~500 Hazardous Maroon Health warning of emergency conditions.
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Table 2. Breakpoints for Os, PMzs, CO, and SO; sub-indices

0; PM Co SO,

PSI value 1-hr PMzs, 24-hr PMug, 24-hr 8-hr 24-hr
8- (oom) — (5om) (/) (/1) (ppm) (ppm)

50 0.07 - 15 50 4 0.03
100 0.08 0.12 65_ 150 9 0.14
150 0.10 0.16 100, 250 12 0.22
200 012 0.20 150‘ 350 15 0.30
300 0.40(1-hr) 0.40 250, 420 30 0.60
400 0.50(1-hr) 0.50 350. 500 40 0.80
500 0.60(1-hr) 0.60 500 600 50 1.00

* If a different SHL for PMs; is promulgated, these number

will change accordingly.
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Fig. 1. The location of monitoring network for

measuring the air quality of Cheju city.
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Table 3. The ambient concentrations of five major air pollutants based on 1-hour average concentration data

PM10 S0z NO: 03 Co

Season  Year (ug/ i) (ppb) (ppb) (ppb) (ppm)
% 389+3082 84+597 16.6+10.40 309+1596 05+042
97 33242332 5.0+3.27 109+ 7.57 28741251 07+118
5% 35.6£30.10 55+391 154£1161 33.0+15.37 08+043
Mean 36.6£27.07 6.7+462 138+ 89 298+1424 0.6+080
% 49143974 70%472 195+11.37 405+2254 044031
Spring 97 39.44£26.67 534429 78+ 588 30141304 054045
9% 39.6:£41.97 524336 17.1411.30 39.8215.89 0.6:£0.34
Mean 27%2591 5.8+412 150+ 952 36.6+17.16 05+037
% 36542591 11.846.96 12.1£8.65 242+1538 0.7+0.46
sommer 36.0£26.99 604264 11.1£6.67 24941393 074041
% B6+23.12 544518 12.0£7.62 20.7+15.50 6.8£3.66
Mean 33742534 774493 11.7£7.65 26.3+14.94 0.7£041
% 33142246 75456 183+11.18 20.9+13.94 02+0.15
Fal 97 2%.1£1671 344211 148+9.88 31.6+13.24 1.043.35
98 40.9+£29.94 454288 15.4£16.06 30.6£16.78 0.8+0.39
Mean 33542303 524353 162+12.37 307+14.66 0.7+130
% 37.0+35.16 74£660 16.7+10.42 2881197 08+0.76
Winter 97 31242292 524401 99+ 787 282+ 984 06+0.53
9% 33.14£25.36 684421 166+11.46 31841330 114064
Mean 33.8+27.81 65+494 144+ 991 29.6+11.70 080,64
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Fig. 2 Monthly variation of air quality in Cheju city.
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Fig. 3. Daily variation of air quality in Cheju city.
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Table 4. Frequency of PSI value in Cheju city

Al
o
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e

o

37

Class of PSI value

éeegggr{ 0~50 51~100  101~150  151~200 201~300  301~500 Total
| I} i I\ Vv "]

o 785 203 090 03 100
(6336) (1637) (74) (%) (8073)

o 82.2 174 0.40 ) i 100
(5812) (1233) (26) (7072)

% 835 158 052 i 008 0.10 100
(6602) (1248) (41) (6) (3) (7905)

Vean 813 179 061 ] 0.14 003 100
! (18750) (4119) (141) (32) (8) (23050)

Sorin 7586 2261 0.70 ] 0.50 013 100
pring (4689) (1410 (43) (3D) (8) (6181)

8477 1457 0.6 i ) i 100

Summer (5121) (880) (40) (6041)

Fall 8437 15.06 058 i ) i 100
(4684) (835) (32) (5552)

. 8067 18.82 0.49 ) 0.02 ) 100
Winter (4256) (993) (26) () (5276)

( ) : Number of data
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Table 5. Frequency of critical pollutants

Critical poliutant (%)

Yeor  Towo s; 0, €O
‘96 59.10 718 31.59 2.13
97 62.51 1.7 35.31 0.47
‘08 53.31 1.61 43.59 1.49

Mean 58.16 3.59 36.85 1.40

Jan. 50.09 397 45.54 0.40

Feb. 51.99 2.10 45.54 -

Mar. 58.01 1.10 40.71 0.19

Apr. 58.01 1.22 37.14 0.05

May. 49.22 2.17 48.47 0.14

Jun. 62.06 4.69 28.31 1.95
Jul. 62.24 7.11 30.31 0.34

Aug. 64.31 11.62 23.60 0.46

Sep. 50.75 1.41 46.76 1.07
Oct. 56.94 3.83 38.92 0.72

Nov. 70.40 1.42 26.83 1.35

Dec. £0.41 1.80 26.43 11.36

Spring 56.12 1.50 42.24 0.13
Summer 63.86 7.75 27.46 0.93
Fall 58.07 2.32 38.60 1.01
Winter 54.11 2.62 39.42 3.85

NE7 34 F7HE 3 JSE ¢ 71 A ole ¢
9] Fig. 2014 o§del= 2&3 CO9Y s=7t ®
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itk E3) “hazardous”® W) FHE B R A

¢33 Fotdl 983 gl 837 Ul o= &
a5z gt

S07t FogEdR Yeid b= AR “good” £
£ “moderate”l W713 ATt &L “good”
Y o) 46.03%. “moderate” 4HlY W 085%E =
A6t 28, “unhealthy” AHhY o 4%F=. 2
“vey unhealthy” Held WT 242U%AEE AAFS
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Table 6. Distribution of critical pollutant by description words (unit: %)

Descriptor PMI10 S0, Oz Co

Good 47.87 4.38 46.03 1.73

Moderate 98.40 0.64 0.85 0.10

Total Unhealthy 94.40 - 4.00 1.60
Very Unhealthy 75.76 - 24.24 -
Hazardous 100.00 - - -

Good 42.99 1.96 54.89 0.15

Moderate 97.67 0.07 177 0.49

Spring Unhealthy 88.64 - 9.09 2.27
Very Unhealthy 74.19 - 25.81 -

Hazardous 100.00 - - -

Good 54.16 9.65 35.06 1.12

Moderate 97,51 1.87 0.47 0.16

Summer Unhealthy 91.67 - - 833
Very Unhealthy - - - -

Hazardous - - - -

Good 50.56 2.58 45.71 1.15

Moderate 98.56 0.96 0.24 0.24

Fall Unhealthy 100.00 - - -
Very Unhealthy 100.00 - - -

Hazardous - - - -

Good 43.30 315 48.78 477

Moderate 99.30 0.40 0.30 -

Winter Unhealthy 96.15 - 385 -
Very Unhealthy 100.00 - - -

Hazardous - - - -
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Fig. 4. Occurrence frequency of the critical
pollutant according to the PSI value.
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Daily variation of various index values and
air quality in Cheju city during 1996. 4~
1997. 3, (a) index value, (b) air quality.
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Fig. 6. Monthly variations of various index values
and air quality in Cheju city during 1996.

4~1997. 3, (a) index value, (b) air quality.
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1. AFA ox%F A9 HF FHENY FEx

36.04ue/m*(PM10). SO»= 6.69 ppb. NO= 1375

ppb. 032 29.79 ppb, CO= 0.62 ppmolA v, &

Ao PMI0T ;9 B=7F £& 3EE R
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By,
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