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Abstract The standards for PM, 5 forecast grade were tightened after March 27, 2018 (bad grade: daily average more than
[51 pg/m3— [31 pug/m3)). In this study, The characteristics of high concentration according to the tightened standards were
analyzed from two perspectives. The daily mean data for each forecast areas over 3 years (December 2015 to November 2018)
was used for analysis. First, The association between the forecast areas of the same time zone was analyzed using the
conditional probability. On the whole season, Gangwon-east and Jeju had the lowest association with other regions. On the
contrary, Seoul metropolitan area and Chungbuk were highly interconnectivity in spring, and Gangwon-west, Chungbuk and
Gyeonggi northern were the most important areas that affected other regions in winter. Second, The association between the
forecast areas considering time continuity using high concentration prediction models for each areas that was developed by
logistic regression analysis. The high temporal association was found in most of the area except Gyeonggi southern, Daejeon
and Gyeongbuk that means if high concentration occur in A area in today, high concentration will occur in A area in
tomorrow. Based on the odds ratio of the prediction model, Gyeonggi northern was selected as the most influential area
impact on the probability of occurring high concentration of the other areas, and Busan, Daegu and Gyeongnam were
selected as the least influential region.
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Fig. 1. Information on 19 target regions of National Air Qual-
ity Forecast.
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Fig. 2. The seasonal percentage of high concentration episode by each region. The value represents the total percentage for
three years.
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Fig. 3. The seasonal percentage of the number of areas in which high concentrations occurred at the same day. The value
represents the total percentage for three years.
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Fig. 4. The conditional probability for A and B region for total period. It means the probability that the high concentrations
occur in B region at the same time, when high concentrations occur in A region. This result is only established when the width
is A region and the length is B region. It does't establish in the opposite case.
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Table 1. The information of regions that is high interrelationship about occurrence of high concentrations in Summer. These
include regions where the mutual conditional probability is 0% (P (Rg|R,) and P (R, | Rg) > 0%).

Region
1 Seoul — Jeju 16  Gangwon east — Daejeon
2 Incheon — Daejeon 17  Gangwon east — Jeju
3 Incheon - Chungbuk 18  Daejeon - Busan
4 Incheon - Gwangju 19  Daejeon - Ulsan
5 Incheon - Jeonnam 20  Daejeon - Gyeongbuk
6  Incheon > Gyeongbuk 21 Daejeon > Jeju
7  Incheon > Jeju 22 Sejong > Chungnam
8  Gyeonggi northern L Gwangju 23 Sejong L Jeju
9  Gyeonggi northern ind Jeonnam 24 Chungnam ind Jeonnam
10  Gyeonggi northern L Daegu 25  Chungnam L Gyeongbuk
11 Gyeonggi northern A Gyeongbuk 26  Chungnam A Jeju
12 Gyeonggi northern - Jeju 27  Jeonnam A Jeju
13 Gyeonggi southern g Jeonnam 28  Daegu A Jeju
14  Gyeonggi southern - Jeju 29  Gyeongbuk L Jeju
15  Gangwon west Ed Jeju
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Table 2. The information of regions that is high interrelationship about occurrence of high concentrations. These include
regions where the conditional probability is 100% or where the mutual conditional probability is more than 80%.

Region
Ra Rs
Spring Daejeon Chungbuk, Jeonbuk
Gyeonggi northern Seoul, Gyeonggi southern
Summer Daejeon Sejong, Jeonbuk
Gwangju Jeonbuk
Gyeongbuk Busan, Ulsan, Gyeongnam
Seoul Gyeonggi northern
Conditional probability = 100% Fall Daejeon Chungbuk
[P(Rg| Ry) = 100%] Jeonnam Chungbuk, Gwangju, Jeonbuk
Seoul Gyeonggi northern
Incheon Gyeonggi northern
Gyeonggi southern Gyeonggi northern
Winter Daejeon Gangwon west, Chungbuk
Sejong Gyeonggi northern, Gangwon west, Chungbuk
Jeonnam Gwangju, Jeonbuk
Ulsan Busan
Seoul Incheon
Seoul Gyeonggi southern
Sorin Gyeonggi northern Gyeonggi southern
pring Gyeonggi northern Gangwon west
Gyeonggi southern Chungbuk
Busan Ulsan
Summer - -
Mutual conditional probability >80% Fall Chungbuk Jeonbuk
[P(Rg| Ry) and P(R, | Rg) > 809%]
Seoul Incheon
Incheon Chungnam
Gyeonggi northern Gangwon west
) Gyeonggi northern Chungbuk
Winter Chungbuk Jeonbuk
Jeonnam Gyeongnam
Daegu Gyeongbuk
Ulsan Gyeongnam
o] 100%9) LEEWAATHo] £ Aelo] T & APAo] Y= Aow e e npxjeto 2 A Lol
At ot Aole B7IERet As, A715 B 2UFEEC] 100%% 9ol F 1148o s A
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Table 3. The equation and hit rate of regional prediction model that is calculate the probability of high concentration occur-

rence.

Region (R,) Model(log ]L) Hit rate (%)
-p
1 Seoul -2.4715182+ 1.0068315R; +0.8378894R; + 0.8623243R;, 77.3
2 Incheon -2.4590160 + 0.9336457R, + 0.9694621R3 + 0.7842804R, 81.3
3 GG_N -1.8691161+0.8768208R, + 1.1493144R3 + 0.8837247R, 76.0
4 GG_S —-2.1898867 +0.9897730R, + 0.8398026R3 + 0.936073 1R, 74.7
5 Gangwon_w -2.1166174 + 1.0368692R; + 1.5105476R; + 0.6749599R 773
6 Gangwon_e -3.5035104 + 1.7356617R5 + 0.8546809Rs + 0.74537 1Ry 88.0
7 Daejeon -3.3972597 +1.0371367R5 + 1.3231637R; + 0.8898005R; , 77.3
8 Sejong -3.3981446 + 0.9883847R; + 1.6477709Rg + 0.8948534R,, 72.7
9 Chungbuk -2.1710161 + 0.8554309R5 + 1.1616964R, + 1.0621046R;, 74.0
10 Chungnam -2.7249851 + 1.0789502R; + 1.1825875R; + 0.8420969R » 77.3
11 Gwangju -2.8244785 + 0.8882846R; + 1.3431075Ry + 1.2869415R;; + 0.6739227R,4—0.8043783R, 80.7
12 Jeonbuk -1.9300311 + 1.0396093R; + 0.7354586R,; + 1.3969940R, , 78.0
13 Jeonnam -3.467713 + 1.596993R; + 2.139282R3 84.0
14 Busan -2.467215+ 1.394062Ry + 1.638123R;¢ 78.7
15 Daegu -2.435694 +2.150270R; + 1.258757R;¢ 77.3
16 Ulsan 2.261763 +2.510460R,¢ 813
17 Gyeongbuk -2.8654735 + 1.1499992R; + 1.5773343R + 0.7226943R ¢ 80.0
18 Gyeongnam -3.2363821 + 1.1814663Rs +0.7936621R,, +0.8832434R,; + 1.0015342R 5 85.3
19 Jeju -3.0862625+ 1.1411116R,+ 0.8619163R,; + 1.0836660R o 84.7
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