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Abstract

The study was aimed to investigate the correlation between tidal effects and fog occurrence in Incheon and Mokpo, which
are located in the middle and southern coasts of the West Sea of Korea, respectively. The investigation used meteorological data
obtained from the automated synoptic observing systems and automatic weather stations and ocean data from tide stations from
2010 to 2019. Fog occurrence frequency was highest at high tide (Incheon, 41%; Mokpo, 45%). During fog event days at high
tide, the dew-point depression was low (Incheon, 0.5C; Mokpo, 0.4C) and the relative humidity was high (Incheon, 97%;
Mokpo, 98%). The wind speed was 2.4 m/s in Incheon and 2.0 m/s in Mokpo, and the main wind directions were
west-southwesterly from Incheon and southwesterly from Mokpo. In the fog case study, tidal flats were covered with water before
and after the fog started. During the fog period, both stations experienced negative air-sea temperature differences, low dew-point
depression, and high relative humidity were maintained, with weak winds forming from the tidal flats to the shore.
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Fig. 1. Area distribution of tidal flats on the Korean Peninsula and meteorological and tidal monitoring sites around
Incheon and Mokpo. The blue areas indicate the tidal flats.
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Fig. 2. Seasonal variation of the frequency of fog occurrence in the Incheon and Mokpo during 2010-2019.
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Fig. 3. Frequency of occurrence of fog events from 2010 to 2019 for high tide, low tide, flood current, and ebb current.

HEHB Y 7] GRS = A7 & o)7L
3| T wlEo]ch(Lee and Ahn, 2013). T HA|
A2 Asfol| A= 2ol 5ol 244250 EsiA ¢k
FTet A o] o] TS| 50 2250l
‘”Zﬂﬂh‘?} , gl et 2o = Qe s
Eto] ofgh|of ARt AAtof ot srHL =7}
%%0}7] w20l 8 o] = 37217} 30157%} o

L

EE A FEe] AN 7} 2ol S nji

QAo AR

FTHNIMR, 1986).

KN
=

]_

— ol

o

A

A8 qigtollq HAsh Qble} 247 ]0ko] Al
Apn|57] glake] 9] W QY A HES B

SCKFig. 3). & ATHoA] 299 Pz A 24 ) 2%

{he IR ARIE 22, 2] W5 1AIRE

L3k AZH S vk R LRSI E3E 0] 2] 9]



Al ALt sl el 9] =A@l Sl v A= I 929

Table 1. Seasonal average meteorological variables observed at the Incheon ASOS site on a foggy days at high tide

Dew-po.int Rela.ti\'/e Wind speed M?Lin vizind Air-Se.a temperature
depression humidity direction difference
Spring 0.5 97 2.8 WSW -1.6
Summer 0.3 98 22 WSW -2.0
Autumn 0.6 97 2.1 ESE -4.1
Winter 0.5 96 2.6 WSW -3.3
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Fig. 4. Time-series plots of observed tide level and air-sea temperature difference at the Incheon tidal station and dew-point
depression, relative humidity, wind speed, and wind direction at the Incheon meteorological site during March 21—
22,2015. Yellow bars indicate fog periods.
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(a) 03 LST, flood current (Incheon tide level 442 cm) (b) 06 LST, high tide (Incheon tide level 915 cm)
- % w % oRow A ] o R YA T e,
- e - o T e,
ars{ * L . bodle o4 el ™
- 2T " LI afind LA a;.
. W Y " + g foet|
sl 7 v up % &' L_‘ o
W g Bne
: G2l | B 2
pox ki et i |
b1 X . \ . x - L] L
i 2 A R
. . L ] .
A . X B @y 5
sz . o R =R AR
h w W . 3
L e o S TR SR B B
v X LR & <+ |
(U P .- S A, __.. .4 '_eL: xS _'
Vike T u-elu 178 1208 i 122
R
e e o 4
I TS 3 ..' .' '
wel YL " 0 1
[ ' ’.‘_ =
i TG by ‘@0t
XN o4 & o 4 S @ 8 -9
i : .. : d v = , O Ti-80
! - K @ 61-70
R q . o O
» 5 oo @ -
] = -y £, L, s -y . ol Whes g %]
1250 1% %2 1264 17846 1252 ur B2 ke 124 [T 1% 1266 1264 W 1212 E,_,“»-I
Fig. 5. Spatial distribution of wind vectors and relative humidity for March 22, 2015.
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Table 2. Seasonal average meteorological variables observed at the Mokpo ASOS site on a foggy days at high tide

Dew-po.int Rela.ti\'/e Wind speed M?Lin vizind Air-Se.a temperature
depression humidity direction difference
Spring 0.3 99 2.5 SW -0.2
Summer 0.4 98 2.1 WSW 0.6
Autumn 0.4 98 0.9 ESE -3.6
Winter 0.3 98 2.7 SSwW 1.0
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Fig. 6. Time-series plots of observed tide level and air-sea temperature difference at the Mokpo tidal station and dew-point
depression, relative humidity, wind speed, and wind direction at the Mokpo meteorological site during February 24

-25,2019. Yellow bars indicate fog periods.
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