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The Change of Comprehensive Air-Quality Index and
Health Effects According to the Seasonal PM, ; Management
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Abstract Particulate matter is the cause of various disease such as respiratory disease, and Korea is implementing a
seasonal PM, s management intensively in winter to manage particulate matter more efficiently. In this study, we compared the
comprehensive air-quality index between the period when the seasonal PM, ; management was no implemented (2018) and
the period when the seasonal management was implemented (2019, 2020) using data from the air monitoring station in three
regions (Seoul, Dangjin and Ulsan). In addition, by conducting a health risk assessment of particulate matter, the effect of
reducing particulate matter health risks to the seasonal PM, 5 management was suggested. As a result of the study, air quality
in the three regions improved after the implementation of the seasonal PM,s management compared to before the
management was implemented, and there was a reduction effect on health risks. Therefore it is considered that there is a
policy effect on the health impact of the implementation of the seasonal PM, s management. This study includes the limitation
of the cause of change in substance concentration in the study area was limited to the seasonal PM, s management. However,
this study has the significance as the first study to evaluate the effects of the seasonal PM, s management on people’s health,
and is expected to be used as basic data for domestic air quality management policies.
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Table 1. Emergency visit rate and unit death rate for partic-
ulate matter.

Unit risk

PM Health effects (%/pg/m?) Reference
HEAP rate* 0.077 NHIS, 2018%**
PM;o HECP rate** 0.102 NHIS, 2018%**
Acute unit death rate 0.044 Bae, 2014
HEAP rate* 0.155 NHIS, 2018***
PM;s  HECPrate** 0.208 NHIS, 2018***
Acute unit death rate 0.095 Bae, 2014

*HEAP: Hospitalization via emergency room in asthma patient
**HECP: Hospitalization via emergency room in COPD patient
***NHIS: National Health Insurance Service llsan Hospital
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Hospitalization via emergency room risk (%)

= Concentration,,,, (1g/ 'm?) X Visit rate (%/10 g/ m3)
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Table 2. The concentration of pollutants during the seasonal management.

Ao F2

Mean +S.D. (N)
Pollutants Area p-value
BS S1 S2
PM Seoul 58+30(3,025) 43117(3,044) 48+33(3,021) 0.000
(ug/r1r(1)3) Dangjin 72+38(235) 54+21(238) 66+52(242) 0.007
Ulsan 44+£19(1,929) 32+13(1,999) 39+39(2,178) 0.000
PM Seoul 35+23(3,025) 28+14(3,043) 27 £17(3,025) 0.000
(pg/rZﬁSB) Dangjin 43+28(235) 33+£17(238) 32+20(242) 0.000
Ulsan 25+14(1,891) 1919(1,999) 19+ 11(2,146) 0.000
o Seoul 0.017+0.010(3,011) 0.017+0.009 (3,037) 0.019+0.009(3,013) 0.000
(pp?n) Dangjin 0.026+0.011(242) 0.026+0.011(244) 0.031£0.011(242) 0.000
Ulsan 0.029+0.010(1,929) 0.027+£0.010(1,995) 0.030+0.010(2,178) 0.000
NO Seoul 0.036+0.014(3,021) 0.032+0.012(3,030) 0.031+0.013(3,022) 0.000
(pprr21) Dangjin 0.020+0.008 (242) 0.018+0.007 (244) 0.018+0.007 (242) 0.045
Ulsan 0.023+0.008(1,929) 0.021+0.008 (1,994) 0.021+0.009(2,178) 0.000
© Seoul 0.7+0.2(2,999) 0.6+0.2(3,037) 0.6+0.2(2,994) 0.000
(ppm) Dangjin 0.8+0.3(242) 0.6+0.2(244) 0.5+0.2(242) 0.000
Ulsan 0.6+0.2(1,929) 0.5+0.2(1,999) 0.5+0.1(2,178) 0.000
0 Seoul 0.005+0.001 (3,022) 0.003 +£0.001 (3,040) 0.004+0.001(2,973) 0.000
(ppr’i) Dangjin 0.008 +0.005 (242) 0.005 +0.004 (244) 0.005+0.003 (242) 0.000
Ulsan 0.004+0.002(1,929) 0.004 +0.002 (1,999) 0.003+0.002(2,178) 0.000
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Fig. 1. Percentage of comprehensive air-quality index by
region.
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Table 3. The CAl of pollutants during the seasonal management.

Good Moderate Bad Very bad
Area Period e e
N % N % N % N %

BS 161 5.4 1,761 58.5 767 255 320 10.6

Seoul S1 368 12.2 1,869 61.8 751 24.8 36 1.2
S2 579 19.2 1,583 52.6 677 225 170 5.6

BS 8 34 93 39.6 112 47.7 22 9.4

Dangjin S1 14 59 118 49.6 102 43.7 2 0.8
S2 6 25 102 42.1 119 49.2 15 6.2

BS 292 154 1,215 64.3 341 18.0 43 23

Ulsan S1 416 20.9 1,485 74.6 89 4.5 0 0.0
S2 420 19.6 1,509 70.3 196 9.1 21 1.0
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Table 4. The results of risk assessment.

St
=]

37|12 Kl et 24 S 0|MEX|| 742 F&F gt 433

Risk (%)
PMio PM, 5
Area Period
Disease death Disease death
HEAP* HECP** HEAP* HECP**

Mean Max Mean Max

BS 18.08 36.40 2.55 10.03 23.96 34.74 3.32 14.54

Seoul S1 6.41 12.90 1.87 6.16 5.59 11.40 261 8.27
S2 7.62 15.34 213 14.21 5.94 12.11 2.59 9.50

BS 8.96 11.87 3.16 9.46 10.96 14.70 4.05 13.87

Dangjin S1 6.82 9.03 2.38 5.46 8.30 11.14 3.14 9.79
S2 8.22 10.89 2.92 23.23 8.66 11.62 3.07 10.26

BS 5.26 6.97 1.92 5.28 6.39 8.58 2.38 7.32

Ulsan S1 4.05 5.37 1.42 3.61 4.94 6.63 1.77 542
S2 5.1 6.77 1.71 21.34 5.20 6.98 1.81 9.12

*HEAP: Hospitalization via emergency room in asthma patient
**HECP: Hospitalization via emergency room in COPD patient

2] A A 4Y fsi=o B Bs 7|zt
18.08%°114] S1 7170l = 6.41% = 11.68%p HA5H
om, $2 7|7t 7.62%F 10.46%p TASHATE A&
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a5t 0w, 2 77kl 15.34% 2 21.06%p 45}
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A BH A =] A 5.26%14 S1 7|3l
4.05%% 1.21%p Z43stR.0H, $2 7|7tol= 5.11% %
0.15%p 745kt 24 PM,, COPD 2k2t9] -3g4
A A flei=o] 49 BS 713F 6.97%1 A s1 713t
o= 5.37%% 1.60%p HASI O™, §2 7|7 ol =
6.77%= 0.20%p 7HASFATE

A& Py A B SF A6 U

9] A BS 7|7} 23.96%°1 4 S1 7|7l = 5.59% =
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