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Temporal and Spatial Characteristics of Visibility in North Korea
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Abstract Temporal and spatial trends of the visibility in North Korea (NK) were studied to further understand the air quali-
ty in NK. The data from 27 observation stations in NK sent through the Global Telecommunication Service (GTS) of the World
Meteorological Organization (WMO) were used. These stations are classified into five groups based on the visibility character-
istics. Other parameters such as relative humidity, wind speed, temperature, and the annual average PM, 5 concentration were
also used to characterize the visibility data. Generally, the visibility of NK has increased over the last 40 years. The visibility of
NK was low in summer and morning and high in winter and afternoon, respectively. It is mainly due to weather conditions,
visibility tends to be low in conditions with high relative humidity and low wind speed. However, it is difficult to explain the
reasons why the visibility in summer afternoon was higher than winter afternoon. There were regional differences. For exam-
ple, Pyongyang group only showed decreasing trend and Chagang group showed very low visibility. Differences in the weather
conditions, air pollution level, and other factors such as change of observation method might give effects on the regional dif-
ference. And further study directions are suggested shortly.
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Table 1. List of stations in North Korea (KMA, 2019b) and allocated group in this study.

Station Group Latitude Longitude Height above
sea level (m)
003 Hamgyong-bukto Senbong Clean area 4232 130.40 3
005 Yanggang-do Samjiyon Clean area 41.82 128.32 1386
008 Hamgyong-bukto Chongjin Industrial area 41.78 129.82 43
014 Chagang-do Chunggang Chagang area 41.78 126.88 332
016 Yanggang-do Hyesan Clean area 41.40 128.17 714
020 Chagang-do Kanggye Chagang area 40.97 126.60 306
022 Yanggang-do Pungsan Clean area 40.82 128.15 1206
025 Hamgyong-bukto Kimchaek Industrial area 40.67 129.20 23
028 P'yongan-bukto Supung Industrial area 40.45 124.93 83
031 Hamgyong-namdo Changjin Clean area 40.37 127.25 1081
035 P'yongan-bukto Sinuiju Industrial area 40.10 124.38 7
037 P'yongan-bukto Kusong Industrial area 39.98 125.25 99
039 Chagang-do Huichon Chagang area 40.17 126.25 155
041 Hamgyong-namdo Hamheung Industrial area 39.93 127.55 38
046 Hamgyong-namdo Sinpo Clean area 40.03 128.18 19
050 P’yongan-namdo Anju Others 39.62 125.65 27
052 P’yongan-namdo Yangdok Clean area 39.17 126.83 279
055 Kangwon-do Wonsan Industrial area 39.18 127.43 36
058 P'yongan-namdo Pyongyang Pyongyang area 39.03 125.78 38
060 P'yongan-namdo Nampo Pyongyang area 38.72 125.37 47
061 Kangwon-do Changjon Clean area 38.73 128.18 35
065 Hwanghae-bukto Sariwon Pyongyang area 38.52 12577 52
067 Hwanghae-bukto Singye Pyongyang area 38.50 126.53 100
068 Hwanghae-namdo Ryongyon Pyongyang area 38.20 124.88 5
069 Hwanghae-namdo Haeju Others 38.03 125.70 81
070 Hwanghae-bukto Kaesong Others 37.97 126.57 70
075 Kangwon-do Pyonggang Others 38.40 127.30 371
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Fig. 1. Location of stations based on Latitude and Longitude
in North Korea.
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Fig. 2. Grouping the stations in North Korea. C) Clean area
in yellow, P) Pyongyang area in red, I) Industrial area in pur-
ple, J) Chagang area in blue, and O) Others.
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Fig. 3. Annual trends of visibility in Seoul and Pyongyang
between 1981 and 2018 (raw data: KMA, 20193, b).
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(a) Visibility by every 3 hours
between 6 a.m. and 6 p.m.
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(b) Average visibility and the visibility difference
between 6 a.m. and 3 p.m.
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Fig. 4. Annual trends of the visibility by every 3 hours between 6 a.m. and 6 p.m. and the visibility difference between 6 a.m.
and 3 p.m. in North Korea between 1981 and 2018 (raw data: KMA, 2019b).
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Table 2. Slops of linear regreesion and total average of annual mean visibility by group and period in North Korea. Cases with

the negative slopes are shaded (raw data: KMA, 2019b).

Slopes (m/year)

Total average (km)

1981~2018 1983~2018 1983~2007 2008~2018 1981~2018 1983~2018 1983~2007 2008~2018
Nationwide 35.7 63.7 7.7 51.8 15.8 15.7 15.2 16.9
Clean area 116.9 128.3 12.1 —-89.2 19.2 19.2 18.1 21.7
Pyongyang area -83.7 -49.6 -49 -70.2 13.1 12.8 13.2 11.9
Industrial area 52.6 77.8 69.4 27.8 15.9 15.8 153 16.8
Chagang area 320 106.2 254 870.0 11.0 10.6 10.0 121
Others 21.8 46.4 -74.7 -67.4 16.6 16.4 15.8 17.9
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Fig. 6. Annual mean trends of visibility on summer morning, summer afternoon, winter morning, winter afternoon, and total
average by group in North Korea between 1981 and 2018 (raw data: KMA, 2019b).
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(raw data: KMA, 2019b).
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