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Abstract

Daily measurements of visibility on 09 LST have been made at a rural site in Chong-won, Choong-book
since 1991 to find out a possible influence of emissions of anthropogenic pollutants and water vapour in urban
and rural environments. Daily visibility data collected over four-year period were compared with the available
visibility and air quality data obtained from other stations.

Detailed examinations of our data showed that the frequency of fog occurrence (visibility < 1 km) at a rural
site (KNUE) was at least three times higher (77 days per year) than the frequency of fog both in Chong-ju city
(19 days) and at the Air Force Base (AFB) in the rural area. We interpret that the higher frequency of fog at
KNUE was due to abundant water vapour in the Mieho River (upstream of the Keum River) area. In Chong-ju
city, fog usually continued for a relatively long duration, while it dissipated somewhat faster in the rural
environment due to higher solar radiation in the countryside area.

The number of misty (< 6 km) days (including foggy days) at KNUE were 235 days as compared with 135
days at the AFB and 67 days in Chong—ju city. In turn the number of days with low visibility (less than 6 km) at
KNUE was about 64% per year. Since the moisture alone in a calm morning does not produce a visibility
impairment, there must had abundant condensation nuclei including anthropogenic air pollutants. Air pollution
was examined, for instance, average values of TSP for November and December 1993 were 115 and 116 pug/m’,
respectively. We conclude that the above mentioned environmental conditions with moisture are favourable for
the formation of fog and mist in the rural sampling site at KNUE.

Additionally, we found at least 10 days of acid fog at KNUE in September 1994 alone. Measured pH values
in the acid fog water were in the range of 4.36~5.01 with the mean value of 4.51. Our observations suggested
that strikingly acid fog do occur occasionally even in the rural environment.

Key words : Fog, Mist, Visibility impairment, Rural anthropogenic pollutants, Condensation nuclei, Acid fog
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Location of three meteorological stations in
Chong-ju and Chong-won (1: AFB, 2: City,
3: KNUE).
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Table 1. Number of foggy (VSBY < 1 km) days observed in Chongju and Chongwon (1991 ~1994).
Month| g vion| 1 2 3 4 5 6 7 8 9 10 11 12|, | vear
Visibility (mean)
6 0 4 8 2 8 2 4 9 6 10 7 66 1991
2 1 6- 4 2 5 2 2 7 13 10 9 73 1992
IEE?%%"')G 2 4 5 1 3 5 1 7 13 1 10 7 69 1993
9 6 5 6 6 5 6 5 13 14 13 1 99 1994
7.3 2.8 4.0 4.8 3.3 5.8 2.8 45 10.5 11.0 10.8 8.5 | 76.8 | Mean
1 o 1 o o o 1 1 0 3 2 1 10 1991
|9 1 1 0o 0o 0o 0o 0o 1 8 5 6 22 1992
<1km | A]EO;O:CE) o 0 3 o 1 1 0 3 5 2 & 0 21 1993
0 1 1 o 06 0 o0 1 2 5 2 1 13 1994
0.3 0.5 1.5 0.0 0.3 0.3 0.3 1.3 2.0 4.5 3.8 2.0| 16.5 | Mean
2 o o o0 o0 o0 o0 o0 3 =2 4 1 12 1991
11 o 1 o o 2 o 2 5 & 5 5 29 1992
C(}g’l‘t’“ o © 2 o 2 o 0 5 3 1 6 2 21 1993
1 ¢t 1 1 o6 o 1 1 2 3 1 0 12 1994
1.0 0.3 1.0 0.3 0.5 0.5 0.3 2.0 3.3 3.5 4.0 20| 18.7 | Mean
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Fig. 2. Monthly mean values of O,, SO, and TSP in
Chongju and Khangnae during November and
December 1993.
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A7 ol Aol A Aoz A

3.3 otaliel EE J|4 AH

SN FAA A A dEE ZAE] A8 09
A1 (00 UTC) A¥A7I=g 49 7717t B¢
ZAtE 7h B3 BYwe £ A2 ZE 1km 9
ake} o7t WA Alel & 403) 00y ZhfE gk Sk}
ARY F = 15300 (E 3). AL =N a¥ 4
o} Zo] ity FHEL FAUEF (Type DD, 53 55
o ) ¢ dald (Type 1D, e U§ ¢ 583
(Type DY A gdez 2R, 2 24L& ) 7}
A 8 (A, B, C, D)oz ds9c}

YA Gl Azt B w 2 T4 Y E

a)

Table 2. The number of misty (VSBY < 6 km) days observed in Chong-ju and Chong-won (1991 ~1993).

Visibﬂilgomh Station | 1 2 3 4 5 6 7 8 9 10 11 12 (ISIZ:L) Year
22 18 21 20 11 25 19 13 16 21 26 20 | 232 | 1991

K 24 13 24 22 15 21 23 11 16 20 19 15 | 223 | 1992
(Iggﬁ}g;e 200 19 19 24 20 24 14 19 22 25 17 20 | 243 1993

21 16 19 23 16 20 22 15 21 21 25 21| 240 | 19094

21.8 16.5 20.8 22.3 15.5 22.5 19.5 14.5 18.8 21.8 21.8 19.0| 234.5 | Mean

12 3 10 7 7 16 10 9 14 8 12 8 116 | 1991

o119 11 15 11 10 14 13 10 11 14 10 11 | 149 | 1992

< 6km | [Sfoé‘o;i) 12 8 15 19 14 =2 5 11 15 11 8 12| 150 1993
9 8 5 11 10 14 10 5 14 17 9 14| 126 | 1994

13,0 7.5 11.3 12.0 10.3 16.0 9.5 8.8 13,5 12.5 9.8 4.8 135.3 | Mean

6 5 4 4 2 4 2 0 10 0 14 10 81 1991

l9 1 5 5 4 4 7 3 9 15 9 8 79 1992

Chg‘.’g‘lu 2 2 4 0 0 8 1 9 7 6 7 5 51 1993

City) ' gy 4 4 2 4 3 3 & 8 4 6 56 1994

8.8 30 43 3.3 2.0 50 3.3 3.8 80 9.8 85 7.3| 66.8 | Mean
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Table 3. The occurrence of foggy (VSBY <
according the location of a centre.

1 km) days and an associated surface anticyclone classified

Type TYPE 1 TYPE 1I TYPE 111 In other Total
Case 1A 1B 1C 1D SUM|2A 2B 2C 2D SUM|3A 3B 3C 3D SUM case
Case A 1 1 2 3 17 4 3 27 2 2 2 2 8 3 40
Case B 3 1 4 2 4 1. 2 9 2 15

Case A is both for Khangnae and Bookil
Case B is for Khangnae only

40 N TYPE 1

TYPE 1) n’m{n\/
y‘

|
£
alo
&>
olo
£
9
I
0o,
ol

115 / 125 °E

Fig. 4. The classification of types according to the
location of high pressure centres.
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Table 4. The visibility and pH of fog water at Stat-
ion 3 (KNUE) in September 1994.

Date pH Visibility (km)
01 4.41 0.1
02 4.36 1.0
03 4.72 0.1
04 4,38 1.0
07 4.64 0.1
08 5.01 0.1
09 4.53 0.1
13 4,38 0.5
26 4,59 0.1
27 4,42 1.0

Mean 4,51
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