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ABSTRACT

A Study on the Formation and Inflow of Sea Fog

over the Mid Western Coastal Area

Jung, Byeung-Ock
Advisor : Prof. Ryu, Chan-Su, Ph.D
Department of Atmospheric Science,

Graduate School of Chosun Univ.

Sea fog causes not only enormous economic losses but also human resource ones,
so it is very important to forecast sea fog exactly.

In spite of the fact that there were lots of sea fog study, thoes are not sufficient that
the interaction between the sea and the air, which plays an important role in forming
sea fog, and sea fog inflow into the land.

Based on Kyoungki bay where dense sea fog occurs frequently, this study,
therefore, found out the features of sea fog for the costal region in the
mid-West Sea by way of statistic correlation of the synoptic observation and the
features of sea fog occurrence in the point of heat exchange process between the
sea and the air. In addition, the mechanism of sea fog inflow into the land was

figured out.

The results were summarized as follows ;



1. The frequencies of sea fog increase gradually from April, and July is the most
frequent period of sea fog occurrence in spite of the fact the frequencies
decrease from August. The frequencies in relation to time have the
maximum period around 7 AM and the minimum period around 15 P.M.

2. There are some synoptic patterns which facilitate a sea fog settlement, and
they have periodic features. Sea fog frequently occurs in the high in the
south and Low in the north synoptic pattern, and the High in the east and
Low in the west synoptic pattern. Moreover, southwesterly winds are the
main wind directions that cause sea fog.

3. The amount of heat is transferred to the sea, and the sea acquires more
heat from the sensible heat than the latent heat because SST around
Kyoungki bay is lower than the air temperature during summer.

4. In spite of the fact the amount of heat, transferred by a latent heat from the
air to the sea, is more in case of sea fog settlement, the amount of heat,
moved by a sensible heat, is almost the same regardless of whether sea fog
settles or not. We, therefore, find out the degree of an air mass is an
important factor for settling sea fog, as well as, the latent heat caused by a
radiational cooling is very important factor.

5. It is judged that an ebb and flow front around Kyoungki bay and Taean
peninsula play an important role in the beginning of a sea fog settlement
when we analyze the spatial distribution of the West Sea surface temperature.
In other words, if an air mass moves across the direction of an ebb and flow
front, it is considered that sea fog settles easily because the air is saturated
and condensed.

6. Sea fog settles when SST is 1C to 4C lower than 1000hPa temperature and

it is 1C to 4C higher than 850hPa temperature. And, sea fog forms most

_Vi_



frequently when the winds of 1000hPa and 850hPa are the southwest
direction.

7. In the sea fog inflow into the land distribution, low frequencies of sea fog
inflow during a day means that a sea wind doesn’t play an important role in
the movement of sea fog. It is considered that thermal blocking caused by
radiational heating during a day prevents the sea fog from moving into the
land.

8. The inflow of sea fog into the land was frequently occurred around the time
before and after 2hours of a high tide time. It is considered that a high tide
provides the land with a lot of amounts of humidity and it makes the
thermal environment which is easy to inflow of sea fog.

9. The thermal blocking in the land is formed when air temperature in the land
is 4C or more higher than SST and it decreases the inflow of sea fog into
the land. That is, sea fog doesn’t move to the land under condition that the
difference between Ta and Tss is more than 4C(Ta - Tss » 47)

10. Numerical Model shows a stable atmospheric feature in a sea fog location
due to a moist Richardson number 1 through 4, in contrast to a negative
value(means a strong turbulence) for the head of sea fog. Sea fog, formed
under the stable condition, doesn’t expand across a strong turbulence area.

11. This study has meaningful results of a regional wind direction and a
speed, an ebb and flow front and a coast sea fog settlement, a humidity
difference relating to visibility, the relation between the sea fog inflow into

the land and a high tide, and the difference between SST and air

temperature(Ta - Tss » 47C) after we analyzed synoptic observations and

satellite images which can scan the sea fog at the sea low level.
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Table 1. Observation data used for this study

observation . observation L .
. station iod observing interval observation element
ype perio
. visibility, wind direction, wind speed,
Seosan 1997~2005 every hour
temperature.
visibility, wind direction, wind speed,
Suwon 1990~2005 every hour
temperature.
) visibility, wind direction, wind speed,
Gunsan 1990~2005 every hour
temperature.
visibility, wind direction, wind speed,
Baengnyeongdo | 1990~2005 every hour
ground temperature.
ati visibility, wind direction, wind speed,
observation Yeonpyeongdo | 1990~2005 every hour
temperature.
visibility, wind direction, wind speed,
Baegado 1990~2005 every hour
temperature.
. visibility, wind direction, wind speed,
Byeollipsan 1990~2005 every hour
temperature.
. visibility, wind direction, wind speed,
Mangilsan 1990~2005 every hour
temperature.
upper layer 1,000, 850HPA wind direction and wind
R Osan 1990~2005 | everyday 09 hour .
observation speed, temperature, dew point.
Incheon 1990~2005 | everyday 10 hour sea surface temperature.
Gyeongnyeolbido| 1920~2005 | everyday 10 hour sea surface temperature.
sea
temperature
! Eocheongdo 1990~2005 | everyday 10 hour sea surface temperature.
Deokjeokdo 1996~2005 | everyday 10 hour sea surface temperature.
vessel wind direction, wind speed, temperature,
K western sea 1990~2005 | every two month .
observation humidity, sea surface temperature
satellite GOES, GMS,
; " NOAA 1990~2005 every hour sea surface temperature, sea fog
observation
SFC chart 1990~2005 00, UTC.
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Table 2. The monthly frequencies of dense fog less than 1 mile for each observatory

Month L
) year statistical

1 2 3 4 5 6 7 8 9 10 11 12 .
o average | duration

Station

Suwon 7.3 146|149 | 53| 6.2 |55|47 |46 |76 |105| 84 | 7.7 77.3 ’90~"05
Seosan 6.6 |44 | 5015849 |91]|75]32]|52]|66|47] 6.1 69.1 '97~"05
Baengnyeongdo || 2.8 | 3.8 | 6.1 | 7.9 | 11.8 | 16.1 224 |12.1| 3.9 | 3.1 | 2.2 | 2.3 94.5 '90~"05
Yeonpyeongdo || 25 | 25 | 3.7 | 59 | 89 [125]18.1| 53 | 09 | 1.0 | 1.7 | 1.8 64.8 '90~"05
Baegado 09 | 1.1 | 34|59 9.1 |150(206| 76 |19 | 1.1 09| 1.3 68.7 '90~"05
Byeollipsan 3.7 139|551 67| 94 [125(206]|12.7| 6.3 | 3.8 | 5.3 | 4.7 95.1 '90~"05
Mangilsan 5.0 | 5.9 | 7.3 | 8.1 9.1 [13.1|19.2(13.6| 7.5 | 4.2 | 4.7 | 5.2 | 103.1 '90~'05
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Table 3. The features of each synoptic pattern.

Patterns Features

3 The situation that the low pressure in Manju forms the front
between Sandung peninsula to the inner China

3 The situation that the high pressure in the south of Japan
develops

13 High' in the South(locate'd in thg'sputhern sga of Japan) and
low in the north(located in the vicinity of Manju)

15 High' in the South(locate'd in thg'sputhern sea of Japan) and
low in the north(located in the vicinity of Mongo)

18 The situation that the low pressure'in the vicini'ty of M'anju
forms the front between Sandung peninsula to the inner China

19 The sitgation that marin pola1.’ high pressure develops and the
trough lie on the southern China

20 High in the West(located in the east of Japan) and low in the
east (located in the north of Mongo)

96 The situation under the influence of low pressure in the
northeastern sea

etc. The other type
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Fig. 5 The synoptic pattern for severe visibility less then 1Km by fog.
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Table 4. The frequencies(%) of synoptic pattern that causes monthly sea fog

Patterns ¢ pattern | pattern | pattern | pattern | pattern | pattern | pattern | pattern

Month ect 15 13 20 3 18 26 19 8

The whole 35.8 16.7 19.6 7.1 5.1 5.7 6.8 2.1 1.1
january 1.5 0.0 0.0 0.0 0.0 0.0 7.7 0.0 0.0
february 11.7 0.0 5.3 0.0 0.0 0.0 15.3 0.0 0.0
march 5.9 12.3 2.8 7.7 10.0 0.0 0.0 0.0 50.0
april 10.4 3.3 5.4 7.9 0.0 9.1 7.8 25.0 50.0
may 17.6 21.9 27.1 7.5 0.0 18.5 30.9 0.0 0.0
june 16.2 18.7 16.2 23.1 0.0 0.0 7.7 0.0 0.0
july 20.7 37.5 32.3 38.6 70.1 18.0 0.0 50.0 0.0
august 8.8 3.0 2.8 0.0 19.9 18.1 7.6 0.0 0.0
september 4.4 3.2 2.6 0.0 0.0 27.3 23.1 0.0 0.0
october 2.8 0.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0
november 0.0 0.0 5.4 15.3 0.0 0.0 0.0 0.0 0.0
december 0.0 0.0 0.0 0.0 0.0 9.1 0.0 0.0 0.0
total 100.0 [100.0 [100.0 |100.0 {100.0 |100.0 |100.0 |100.0 {100.0

4 JIgAREE EANIEA A 549 FaEAFEA £33 137 159 LA
WNE7F 3, 69 F2AAF ] F3200] 5€0 vs| A G Wxrt 7t
Stk ot AvHor B oW eszas wAge] JHS wE Aoz BAs
I, 738 199 A dAgGy ddEY. 7€ AA dHoA S FEIF TAEE FF
39 18 1P A7E 2718 AL @ 4 Atk dnERARe] §3 13L % BN
719 AGAFEOR Hob £ Fad HUHY nrlde dPe we F9on
FoEth 89 AA A s YA WE7F A& AFsta, FaAAAFEA
39 %7t =A Yebdt 922 F3 19, 260 ®o] ey, 10€ o= 3l
7o WAl A9 eS¢ 5 Ak o4e FRHE B W AT T wHIE I



FE 740 F2 A

4

35 4

, (90~120)3

]_

571 A

3]

Z(270%)°] & u

X

]
M

—_—

a

—=
o

5(130~190%) %< o)

A

o

)
B!

o

—

o

F A (210%) F ol A

.
J

) o} 2 o] A

e

7

(150~240)% 9

9E, EA(150~240%)F o A FH ) <]

I
of-
ﬁo
o
X
™
!

A (300%) 3

B

]
5

Ho

W, ©A41(180~240)

[e)
T sre

e

!

Hlo

A JA, 55(330~060)

ol Z1Fuj Al £

—_—

k)
3r

il
™

ol
s
)
vl
ol
Hr
NH

o] 719 gl

o] 7|7} g7l

ST
o

A, FnAAFG 71guA oM BA, B5(330~060)%

=]
gaE

_15_



Baengnyeongdo Yeonpyeongdo
0 0

180 180

Baegado Byeollipsan
0 0

Mangilsan Gunsan
0 0

Fig. 6 The frequencies(%) of fog on wind direction.

_16_



Seosan Suwon
0

Fig. 6 Continued.

sl 57} A4 B th(Telford and Chai, 1998). Fig. 7& X

dER FF7E FAY W Hu NEE B F5E HEdE 2dzZeA 9dy

F&ol 2 W SRt BAdPoY WEQ

F99 AdE 15m/secd] oFdh F&o A sfErF AT 1 9 AFAAME

3m/sect] 9] 9] F&oAM FEYol HUNZ YElETh dutHo s WEEAYE F

&0l A(ffE, calm)ol 7b7h Im/secol ] k@ F&oM QAZE R AR
ApEobE g A SR Al i B F&o] A8

M
jine)
r
Lo
o,
4
I
13
(€)1
=
~
w»
o
u
s
=1
)

o
—d
1o
o
o
o

_17_



Windspeed(m/s)

Fig. 7 The wind speed of maximum occurrence of fog at each station.
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Fig. 10 The monthly distribution of a latent heat and a sensible heat over
the western coastal area(a positive result means an amount of heat
transfers from the sea to the air, while a negative one means an amount

of heat transfers from the air to the sea.)
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Fig. 15 The example of tidal front observed by an meteorological

satellite on June 20~26th, 2005.

_32_



00UTC May 19th, 2001(GMS. Vis)  00UTC June 09th, 2004(GOES. Vis)

Y e w

0538UTC June 24th, 2005(NOAA) 0305UTC June 24th, 2005(NOAA)

Fig. 16 The Sea fog image of tidal front area.
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Table 5. The thermal gradient between the sea and the air(850, 1000hpa), and
the frequencies of fog depending on the upper air wind, when sea fog persists
for more than 3hours a day(April through July between 1997~2005).

emperature sea surface temperature — 1,000hPa temperature
Wind
direction -10|-9|-8|-7|-6|-5|-4|-3|-2|-1| 0| 1| 2| 3| 4| 5| 6] 7| 8| 9| 10
NE| O |0|2|0|2|0|3|10[/10|12|15| 5] 2| 0] 1] 0] O] O] O] O] O
1,000
wpa |SE| O | O] 2|22 4511194 |6]|1 0 00|00 0001
wind eyl 1 | o 1| 1]2]|3]12[10[10] 9 |5|1 10 0] 0 of oo o o
direction
NW(| O |0|0|0O|1]1|2]|8|11] 9 |13] 2 0] 1] 1/ 0] 0] 0] 0] O O
emperature, sea surface temperature - 850hPa temperature
Wind
direction -10|-9|-8|-7|-6|-5|-4|-3|-2|-1 0| 1| 2| 3| 4|5 6| 7 8 910
NE| O |0O[O|O|1|0|0|2|0| 1 4/ 5|7|5|5]3|4 0/0/00
850
wpa |SE| O [0]0|0101010] 112 23[2]3]2|6]3 2001
wind owl 1 ol 1| 1|0]1|4]2|2]|9 201717/ 14|20 11| 5| 4] 2| 0] 0
direction
NWi| O |O0]O|0O|O|1|1]|2|3]|4209]|11/13/16/15/11 1] 0[ 0|0
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Table 6. The specification of Numerical weather forecast Model for this

experiment simulation

Items Description
Dynamic Nonhydrostatic
DX 18 km 6 km
Dimension 148 x 148 115 x 115
Time steps 48 18
Vertical layers 35/50 hPa 35/50 hPa
Forecast Time 30 hrs 30 hrs
Initialization Assimilated by KLAPS %"Vf};er. domain
-way interaction)
Lateral BC GDAPS
Micro physics Reisner 2
PBL MREF
SST MTSAT SST (resolution 0.1°)
Ground Temp 5-layer soil model
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Table 7. The observation data for 04KST July 25th, 2000

o . . .. | high tide | sea surface
. visibility |temperature| wind |wind speed|humidity fog inflow
station () (©)  |direction| ®T®) | @ | ™" | & temperature
ection our
(Incheon) (Incheon)
Baengnyeongdo 1600 21 24 1 94 00:40
Suwon 400 22 32 1 34 01:30
Mangilsan 0 21 21 6 96 01:00
Seosan 2400 23 24 4 86 10:43
o 22T
Gunsan 4000 24 27 4 83 2331
Baegado 400 23 24 2 97 00:10
Byeollipsan 8000 22 6 5 77
Yeonpyeongdo 3200 22 11 8 96

Fig. 29%& 2001 59 3% 17A] GMSHA 9] uJiiil (visible) %3 ] T}

ALz A SEvet FEafdel Age] ofstE a7igke] f1Xeta et
I BRI A
Table. 89 A3 #ASF v A3 B3-S W 352 WEFAAIZH11~12KST) 2

N

ol AAZ FuMAF TIdudoA LTI SfFEA

T A ZH( 1356KST)# o] #A A= AFE wrEAIZHe] AolE 1HE o ER1~2
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Fig. 29 GMS Visible image for 17KST May 03th, 2001

Table 8. The observation data for 17KST May 03th, 2001

igh tide fo,
. visibility |temperature| wind |wind speed| humidity hig ) & sea surface
station (@ © directi (KTS) %) hour inflow | temperature
ction
(Incheon) | hour | (Incheon)
Baengnyeongdo 400 11 25 4 89 11:10
Suwon 9900 21 26 4 39
Mangilsan 4800 13 23 10 70
Seosan 6000 17 22 3 74 01:10 )
e 1cC
Gunsan 6000 16 28 11 77 13:56
Baegado 200 11 28 3 93 12:00
Byeollipsan 8000 15 24 11 59
Yeonpyeongdo 1200 11 28 7 87 11:00
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Table 9. The observation data for 15KST May 05th, 2002

wtation | Visibility | temperature|  wind | wind speed | humidity hi‘]‘:ut:de m;’:w ;Z::;f;i
C ) direction L) 2 (Incheon) | hour | (Incheon)
Baengnyeongdo 400 20 23 1 93 04:00
Suwon 1600 21 25 6 83 05:40
Mangilsan 4800 20 20 12 86
Seosan 3200 18 21 13 32 07:44 )
13T
Gunsan 3200 18 21 13 86 19:34
Baegado 400 18 26 12 95 05:00
Byeollipsan 200 17 19 13 94 07:00
Yeonpyeongdo 200 16 19 5 95 04:00

Fig. 31 GOES-9 Visible image for 08KST April 29th, 2005.
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Fig. 31 20051 49 29¢ 08A] GOES-9 149 7hAlgdelth. AL 7Tl A
FEuet oleAdnIste] S e W LAY T2 Table 109 47 &
S AN Beks uf SR DA R WEFAS TEAZ 1~2
AZE Aol dolwton, s gFH thr]e] LEAVE 4T oW E ATV FUE F A=
Ta-Tss < 4T ZA@oIth T, G4 YeEld dlF<9 FeHZ Hol ZAHA
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Table 10. The observation data for 08KST April 29th, 2005

e ) ) ... | high tide fog sea sutface
. visibility | temperature wind wind speed | humidity )
station (m) ©) directi (KTS) %) hour inflow | temperature
ection
(Incheon)| hour | (Incheon)
Baengnyeongdo 1600 13 6 6 84 06:00
Suwon 2400 15 22 2 36
Mangilsan 0 12 15 10 97 07:00
Seosan 3200 13 19 8 96 07:59 ]
. 10T
Gunsan 1600 15 36 3 91 20:09 1 06:00
Baegado 400 11 11 5 94 05:00
Byeollipsan 0 11 24 6 98 07:40
Yeonpyeongdo 0 10 10 9 92 06:00

Fig. 32 2005 6¥ 24% 104 GOES-9 £149 7HAdAolth. AU 7= oA
SEuet FA sl rlske] St FaA Wntthel M FAUsGo R A
o] AT NFuAANA TG HFZA A A 200m7t AFEE HFIE HAA
BEAGNA LAFH o 104 BA GArF St e WS A

A, Ak, Fake 7 ©Aa 24" AEjolt). Table. 119 23 #=7) vlu i

o~

Aol meke w ol A Sl W5 6 A ZH05~06KST) T *13(0623KST>T+
o guBAZE BA devdn, 7 WEFLel b AFLE(190)% e
A7V A (TaTes < 4C)7F Ve om, 94984 mvheh o] 24
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S A=
3F . &

5 AAAA ] B

Fig. 32 GOES-9 Visible image for 10KST June 24th, 2005

Table 11. The observation data for 10KST June 24th, 2005

igh tide fo sea surface
station v151(:11:1ty bemp((;r:ture dir:i:tcilon mn(;l{g;e ed hu?;i’d)ity hjshour i.n.ﬂ:w temper;fture
(Incheon)| hour | (Incheon)
Baengnyeongdo 0 19 10 10 98 05:00
Suwon 4000 26 20 3 68
Mangilsan 0 21 15 9 97 06:00
Seosan 3200 22 18 4 88 06:23 )
Gunsan 4000 24 21 3 83 18:38 e
Baegado 400 20 3 4 95 05:00
Byeollipsan 1600 20 21 4 91 06:00
Yeonpyeongdo 0 20 17 2 98 05:00
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Appendix 1. Sea fog satellite image, SFC synoptic chart,
METAR. on May 8th 09KST, 1996.

3.

By

wind | | . total dew
A wind visibility TEMP . CIG | RH
Station directi speed (m) cloud 1 | cloud 2 |cloud 3| cloud © point (Gest) | @)

on eel

(KTS) (octa) (T)
Baengnyeongdo 13 1 1600 3FG/ |5ST008 5 10 9 300 96
Suwon 27 5 6000 [5STO15|7SC0O30 7 13 10 1500 | 77
Mangilsan 27 17 0 9FGO00 8 10 10 0 97
Gunsan 25 10 1200 3FG/ |8ST005 8 13 13 500 | 98
Deokjeokdo 0 0 100 |9FGO02 8 10 10 200 | 97

. 7SC03

Byeollipsan 20 6 3200 2FG/ |5ST012 0 7 10 3 1200 | 90
Yeonpyeongdo 0 0 0 9FGO00 3 9 9 0 98
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Appendix 2. Sea fog satellite image, SFC synoptic chart,
METAR. on June 13th 09KST, 1996.

SRI1:90.0,10 AW AU xaE

wind total dew
Station dir:i:tliion speed visgity cloud 1 cloud 2 | cloud T(Eg;P point (;:el :i) ?;;
(KTS) (octa) )
Baengnyeongdo 17 10 0 9FGO00 8 18 18 0 99
Suwon 19 5 2400 2FG/ 45C030 6 23 19 3000 78
Mangilsan 18 10 4800 1FG/ 3ST012 3 22 19 32
Gunsan 10 5 2400 | 1SCO50 | 6AS150 6 22 19 15000 83
Deokjeokdo 19 9 0 9FGO00 8 19 19 0 99
Byeollipsan 13 6 1600 3FG/ 8ST012 3 19 18 1200 91
Yeonpyeongdo 20 12 0 9FGO00 3 18 17 0 97
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Appendix 3. Sea fog satellite image, SFC synoptic chart,
METAR. on July 31th 09KST, 1996.

wind total dew
Station dir:i:tliion speed vis(i:li)lity cloud 1 | cloud 2 | cloud 3 | cloud T::é/;P point (:: :) ?’;;
(KTS) (octa) ©)
Baengnyeongdo 14 4 0 9FGO00 8 22 22 0 99
Suwon 14 4 8000 | 1SCO30 |2CS200 2 29 24 72
Mangilsan 10 8 4800 1FG/  |2ST015[4CS200| 4 26 24 39
Gunsan 6 5 8000 | 2CI250 2 27 23 78
Deokjeokdo 0 0 400 | 9FGO0O4 8 24 24 400 98
Byeollipsan 13 6 8000 | 3ST012 |5CS200 5 25 23 [20000| 89
Yeonpyeongdo 0 0 0 9FGO00 8 23 23 0 98
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Appendix 4. Sea fog satellite image, SFC synoptic chart,
METAR. on May 31th 09KST, 1997.
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. wind | | total dew
3 wind visibility TEMP| CIG | RH
Station directi speed (m) cloud 1 | cloud 2 | cloud 3 | cloud ) point (feet) | @)

on ee

(KTS) (octa) ()
Baengnyeongdo 13 10 0 9FGO00 8 13 13 0 98
Suwon 21 4 4800 3SCO015 | 8SC020 8 17 14 |2000 | 83
Mangilsan 17 8 3200 2FG/ 3STO10 [4SC030| 4 17 14 83
Seosan 17 7 4800 2STO15 | 5SC025 5 17 12 | 2500 | 70
Gunsan 14 8 4800 25C020 2 19 16 33
Deokjeokdo 19 14 1200 3FG/ 8STO10 8 15 14 | 1000 | 92
Byeollipsan 21 9 0 9FGO00 3 13 12 0 97
Yeonpyeongdo 18 7 2000 3FG 8STO07 8 14 13 700 | 94
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Appendix 5. Sea fog satellite image, SFC synoptic chart,
METAR. on July 18th 09KST, 1997.

wind | "™ |Sisibility ot | oevp | Y | e | ra
Station direction speed @ cloud 1 | cloud 2 | cloud 3 | cloud © point (fest) | )
(KTS) (octa) ()
Baengnyeongdo 12 5 0 9FGO00 8 22 22 0 98
Suwon 20 2 4800 | 3SC020 | 7SCO30 7 26 20 3000 | 68
Mangilsan 18 3 3200 1FG/ | 6STO15 | 8SC030 8 23 22 1500 | 94
Seosan 17 3 4800 | 2STO15 | 7SCO30 7 25 23 3000 | 87
Gunsan 11 5 4800 | 2SC035 | 8SC040 8 24 22 4000 | 88
Deokjeokdo 18 10 1200 2FG/ | 2STO010 | 5SC030 5 23 22 3000 | 92
Byeollipsan 22 8 0 3STO15 | 8STO10 6 24 21 3000 | 83
Yeonpyeongdo 13 6 2000 | 9FG0O02 | 6SC0O30 3 22 22 200 97
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Appendix 6. Sea fog satellite image, SFC synoptic chart,
METAR. on April 19th 09KST, 1998.

. wind v total dew
. wind visibility TEMP . CIG RH
Station directi speed (m) cloud 1 | cloud 2 | cloud © point (feet) @

ction eef

(KTS) (octa) ()
Baengnyeongdo 15 9 0 9FGO00 8 8 8 0 98
Suwon 13 5 1600 3FG/ 3 11 8 32
Mangilsan 22 9 0 9FGO00 8 10 10 0 97
Seosan 21 4 3200 2FG/ 5ST010| 5 11 10 1000 97
Gunsan 13 7 1200 5STO05 5 12 10 500 37
Deokjeokdo 20 10 400 9FGO03 3 12 11 300 92
Byeollipsan 19 3 3200 1FG/ 5ST012 5 11 9 1200 38
Yeonpyeongdo 15 7 100 9FGO001 8 8 8 100 98
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METAR. on May 18th 09KST, 1998.

Appendix 7. Sea fog satellite image, SFC synoptic chart,

5 M“F‘t‘}e ’
)

Aﬁﬁa%gwa

e

el

wind | | . total dew
. wind visibility TEMP . CIG | RH
Station directi speed (@ cloud 1 | cloud 2 | cloud 3 | cloud © point (o) | @)

on ee

(KTS) (octa) (T)
Baengnyeongdo 10 6 0 9FG000 3 12 12 0 98
Suwon 20 3 2400 1FG/ | 3ST008 | 5ST012 8 18 13 1200 | 75
Mangilsan 22 3 0 9FG0O00 8 14 14 0 98
Seosan 18 3 400 | 9FGO03 8 15 15 300 98
Gunsan 24 3 200 6FG/ | 8ST006 8 16 12 600 77
Deokjeokdo 9 5 400 | 9FG0O03 8 16 16 300 98
Byeollipsan 21 6 0 9FG0O00 8 13 13 0 98
Yeonpyeongdo 14 5 0 9FGO00 8 12 12 0 98
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Appendix 8. Sea fog satellite image, SFC synoptic
chart, METAR. on April 17th 09KST, 1999.

G g A L <%
3 SN /,/ // \ ey
i R4
wind total dew
. wind visibility TEMP . CIG | RH
Station directi speed (m) cloud 1 | cloud 2 | cloud 3 | cloud ) point (feet) | @)
ction ee
(KTS) (octa) ()
Baengnyeongdo 12 6 0 9FGO00 8 7 7 0 99
Suwon 10 4 2400 2FG/ 1STO012 | 6CS200 6 14 8 |20000| 68
Mangilsan 5 8 1600 3FG/ 5STO06 | 7STO12 7 10 9 600 94
Seosan 2 3 4000 1FG/ 5ST010 | 6€CS200 6 12 10 | 1000 | 90
Gunsan 7 6 1600 2STO05 | 5SC020 | 6CI200 6 12 12 | 2000 0
Deokjeokdo 17 4 200 9FG002 3 8 3 200 97
Byeollipsan 25 9 0 9FGO00 8 9 9 0 97
Yeonpyeongdo 13 2 800 9FGO01 8 8 3 100 99
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Appendix 9.

METAR. on July 18th 09KST, 1999.

Sea fog satellite image, SFC synoptic chart,

. wind s total dew
. wind visibility TEMP . CIG | RH
Station directi speed (m) cloud 1 | cloud 2 | cloud 3| cloud ) point (feet)| @)
ction ee
(KTS) (octa) ()
Baengnyeongdo 12 1 0 9FGO00 8 23 23 0 99
Suwon 20 4 4000 |8STO12 8 25 21 |1200| 79
Mangilsan 18 7 1600 3FG/ | 5STO06 [7STO12 7 23 22 | 600 | 96
Seosan 18 6 4800 | 7STO10 7 24 21 |1000| 84
9990
Gunsan 15 5 4800 | 3ST008 | 5CI200 5 24 24 0 0
Deokjeokdo 18 8 400 9FG003 8 23 22 300 | 93
Byeollipsan 21 7 0 9FGO00 8 21 21 0 97
Yeonpyeongdo 20 1 0 9FGO00 8 22 22 0 98
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Appendix 10. Sea fog satellite image, SFC synoptic chart,
METAR. on May 18th 09KST, 2000.

ind | "™ | visibi “l e | %Y | o | ra
Station dirv::tion speed ws(lm)lty cloud 1 | cloud 2 | cloud «©) point (fest) @)
(KTS) (octa) (T)
Baengnyeongdo 9 11 0 9FGO00 8 10 10 0 99
Suwon 18 1 1600 4AFG/ 8STO10 8 12 10 1000 85
Mangilsan 10 6 0 9FGO00 8 11 11 0 98
Seosan 24 3 800 1FG/ 8ST008 3 12 11 800 95
Gunsan 11 4 1200 2FG/ 8ST0O05 3 15 13 500 88
Deokjeokdo 6 1 0 9FG000 8 10 10 0 97
Byeollipsan 17 4 0 9FG000 8 11 10 0 95
Yeonpyeongdo 24 1 0 9FG000 8 10 10 0 98
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Appendix 11. Sea fog satellite image, SFC synoptic chart,
METAR. on May 23th 09KST, 2000.

wind all dew
l wind visibility TEMP . CIG | RH
Station directi speed (@) cloud 1 | cloud 2 | cloud 3| cloud ) point (feet) | (@)

ction eef

(KTS) (octa) ()
Baengnyeongdo 9 10 0 9FGO00 8 12 12 0 99
Suwon 16 3 3200 2FG/ |7STO15 7 18 14 | 1500 | 76
Mangilsan 16 8 6000 | 2STO06 |6STO12 6 14 13 | 1200 | 92
Seosan 19 10 2400 2FG/ | 6ST0O10 6 19 15 11000 | 79
Gunsan 21 6 9900 0 21 18 83
Deokjeokdo 21 8 1600 4FG/ | 6STO06 [7STO12| 7 14 12 600 88
Byeollipsan 18 11 0 9FGO00 8 14 14 0 97
Yeonpyeongdo 28 2 0 9FGO00 3 13 13 0 98
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Appendix 12. Sea fog satellite image, SFC synoptic chart,
METAR. on May 19th 09KST, 2001.

5. | 1000bmc ay 2001 |

Gtagz .

ind | ™ | Visibil el Lrevp| Y | o6 | rat
Station dirv::tion speed VlS(lm)lty cloud 1 | cloud 2 | cloud 3 | cloud ) point (feet)| @)
(KTS) (octa) ()
Baengnyeongdo 9 10 0 9FG000 8 12 12 0 99
Suwon 19 5 8000 |6STO15 | 7SC025 7 20 15 [1500| 72
Mangilsan 19 10 6000 | 2STO06 | 6ST012 6 16 14 11200| 86
Seosan 21 9 4800 | 8STO05 3 17 16 500 92
Gunsan 22 5 4800 | 65SC020 | 7SC0O30 7 19 19 |2000| 99
Deokjeokdo 28 9 3200 2FG/ | 6ST007 6 17 15 700 89
Byeollipsan 23 18 3200 2FG/ | 2ST006 | 7ST012 7 14 13 |1200| 93
Yeonpyeongdo 27 6 200 9FG003 3 14 14 300 96
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Appendix

13. Sea fog satellite image, SFC synoptic chart,

METAR. on June 27th 09KST, 2001.

ind | "™ | visibitity ol [ ewe| %V | cic | ra
visibi 3
Station dj:;mﬁ speed @ cloud 1 | cloud 2 | cloud 3 | cloud ) point Geet) | @)

ction eel

(KTS) (octa) (T)

Baengnyeongdo 24 8 3200 2FG/ | 4STO06 | 8ST012 3 21 20 1200 91
Suwon 28 3 4000 |6STO10|8STO15 3 23 21 1000 89
Mangilsan 24 9 1600 4FG/ | 6STO06 | 8ST0O12 3 19 18 600 92
Seosan 22 4 4800 |4STO06 | 8ST0O10 8 22 20 1000 91
Gunsan 23 3 8000 |4STO010 | 8CS200 3 22 22 120000| 99
Deokjeokdo 30 10 400 9FG003 3 18 18 300 96
Byeollipsan 21 11 0 9FGO00 3 20 19 0 98
Yeonpyeongdo 23 3 800 4FG/ | 8ST006 8 21 20 600 92
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Appendix 14. Sea fog satellite image, SFC synoptic chart,
METAR. on July 2th 09KST, 2001.

DU AVL VAR

| 0208UTC Jul 2001 |

wind total dew
. wind visibility TEMP . CIG RH
Station directi speed @ cloud 1 cloud 2 | cloud © point (feet) @)

ection ee

(KTS) (octa) ()
Baengnyeongdo 13 8 0 9FGO00 8 21 21 0 98
Suwon 15 3 8000 4STO15 7SC020 7 28 25 2000 86
Mangilsan 17 10 8000 6STO12 | 7SC030 7 24 23 1200 92
Seosan 21 9 8000 6ST010 | 7SC0O30 7 26 25 1000 89
Gunsan 22 4 9000 6SC025 8SC050 3 25 25 2500 99
Deokjeokdo 30 14 200 9FG002 3 23 21 200 91
Byeollipsan 22 13 0 9FGO00 3 23 23 0 98
Yeonpyeongdo 22 3 0 9FGO00 8 21 21 0 97
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Appendix 15. Sea fog satellite image, SFC synoptic chart,
METAR. on May 31th 09KST, 2002.

UM LA AL

GMs-5 |
Channel 7 | . " y G . Nt o
ﬁ%ﬂéﬁ;\?{%ﬁlw - 5, / \ N ¥ ST\ i d o VR W 3100UTC May 2002

5y o 5w

. wind - total dew
Station wind speed visibility cloud 1 cloud 2 | cloud TEMP point cle Rl
direction ®TS) (m) (octa) () ) (feet) | (%)
Baengnyeongdo 11 2 0 9FGO00 8 15 15 0 99
Suwon 21 2 4800 4ST010 | 6SC0O30 6 20 17 3000 79
Mangilsan 22 5 0 9FG000 8 15 15 0 96
Seosan 21 4 1600 4FG/ 8ST005 8 17 15 500 92
Gunsan 21 5 400 9FG000 8 17 17 0 99
Deokjeokdo 28 8 0 9FG000 8 16 16 0 97
Byeollipsan 18 2 0 9FG0O00 8 17 16 0 97
Yeonpyeongdo 19 1 1600 4FG/ 8ST006 8 17 16 600 91
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Appendix 16. Sea fog satellite image, SFC synoptic chart,
METAR. on July 31th 09KST, 2002.

GMs-5 | ¢ 7
Channel(7 W 5 f 3 o N e g o\ | U UL
2002-07:30 2332 5 . Te ) N 3 : | “3100UTC Jul 2002

A W

. wind | total dew
Station wmd speed visibility cloud 1 | cloud 2 | cloud 3 | cloud TEMP point cle Rl
direction KTS) (m) (octa) () © (feet) | (%)
Baengnyeongdo 26 8 1600 2FG/  |6STO06 | 7STO12| 7 24 23 600 95
Suwon 15 2 6000 | 2STO05 |8STO15 8 26 23 1500 | 80
Mangilsan 15 8 0 9FG000 3 23 23 0 93
Seosan 19 [§ 4000 2FG/ | 8ST005 3 24 22 500 86
Gunsan 18 4 9900 | 6SC020 |8SCO30 8 26 25 2000 | 94
Deokjeokdo 22 1 6000 | 6ST006 6 25 23 600 90
Byeollipsan 20 8 0 9FGO00 3 23 23 0 98
Yeonpyeongdo 19 4 1600 4FG/ 6ST0O06 6 25 23 600 89
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Appendix 17. Sea fog satellite image, SFC synoptic chart,
METAR. on July 23th 09KST, 2003.

" /NSURFACE ROKAF
| 2300uTC gul 2003

@@5{\4”\% |

o

. wind | | . total dew
A wind visibility TEMP . CIG | RH
Station direction speed @ cloud 1 | cloud 2 | cloud 3 | cloud ) point (feet) | @)
(KTS) (octa) (T)
Baengnyeongdo 4 2 0 9DZ000 8 20 19 0 96
Suwon 29 6 1200 AFG/ 6ST005 | 8STO10 3 22 21 500 97
Mangilsan 26 12 0 9FG0O00 8 19 19 0 98
Seosan 27 5 9000 | 6STO04 | 6STO10 | 8SC0O25 3 21 21 400 95
Gunsan 30 7 4800 | 4STOO05 | 4STO10 | 6SC0O20 3 24 22 2000 | 88
Deokjeokdo 27 10 400 9FG003 3 21 21 300 97
Byeollipsan 33 2 4800 | 4STO12 | 8SC0O30 3 20 20 3000 | 97
Yeonpyeongdo 31 3 0 9FG000 8 21 21 0 98
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Appendix 18. Sea fog satellite image, SFC synoptic chart,
METAR. on August 3th 09KST, 2003.

FHR00UTC hug 2008

Xl i

£

. wind | | . . total dew
. wind visibility TEMP . CIG | RH
Station directi speed (m) cloud 1 | cloud 2 | cloud 3 | cloud ) point (feet) | @)

on ee

(KTS) (octa) ()
Baengnyeongdo 5 5 0 9FGO00 8 23 23 0 97
Suwon 16 2 2400 2FG/ | 6ST015 | 85C030 8 26 24 1500 | 88
Mangilsan 16 8 0 9RA000 8 24 24 0 99
Seosan 19 7 3200 2FG/ | 6ST010|8ST015 8 25 24 1000 | 92
Gunsan 14 5 9900 | 3SC020 3 26 23 83
Deokjeokdo 18 7 0 9FGO00 8 22 22 0 96
Byeollipsan 18 2 0 9FGO00 8 22 22 0 99
Yeonpyeongdo 28 5 0 9FGO00 8 23 22 0 97
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Appendix 19. Sea fog satellite image, SFC synoptic chart,
METAR. on June 9th 09KST, 2004.

-~ | SURFACE RUKAF
¢| 0900UTC Jun 2004

wind total dew
. wind visibility TEMP . CIG RH
Station directi speed @ cloud 1 cloud 2 | cloud ) point (feet) @)

ection ee

(KTS) (octa) ()
Baengnyeongdo 5 5 0 9FGO00 8 23 23 0 97
Suwon 26 1 4800 | 3SC030 3 20 16 76
Mangilsan 24 6 3200 2FG/ 7ST004 7 15 15 400 96
Seosan 21 4 3600 2FG/ 7STO10 7 18 15 1000 85
Gunsan 26 6 2400 | 6STO05 | 8STO10 3 18 15 500 82
Deokjeokdo 5 4 400 9FG003 3 16 15 300 96
Byeollipsan 18 5 0 9FG0O00 3 14 14 0 98
Yeonpyeongdo 10 5 400 9FG003 8 16 14 300 90
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METAR. on July 9th 09KST, 2004.

Appendix 20. Sea fog satellite image, SFC synoptic chart,

7 /| SURFACE ROKAF
£ 0900UTC Jul 2004

wind total dew
. wind visibility TEMP . CIG | RH
Station directi speed @ cloud 1 | cloud 2 | cloud 3 | cloud © point (feet) | %)

ction eel

(KTS) (octa) (T)
Baengnyeongdo 0 0 0 9FGO00 8 19 19 0 97
Suwon 0 0 4800 | 6ST0O14 | 8SC0O30 8 22 19 | 1400 | 85
Mangilsan 11 1 400 | 9FG0O02 8 18 18 200 | 99
Seosan 34 2 4000 | 4STOO5 | 6ST0O08 | 8STO10| 8 20 19 800 | 96
Gunsan 11 3 4800 | 4STO10 | 7STO15 7 23 18 | 1500 | 73
Deokjeokdo 23 2 0 9FG0O00 8 19 19 0 96
Byeollipsan 18 7 0 9FG0O00 8 18 18 0 98
Yeonpyeongdo 22 4 1600 4AFG/ | 6STO12 |8SC030| 8 20 19 | 1200 | 94




Appendix 21. Sea fog satellite image, SFC synoptic chart,

METAR. on June 12th 09KST, 2005.

% /3] SURFACE ROKAF
27| F12000TC Jun 2005

A4 o 2%

. wind v total dew
N wind visibility TEMP . CIG RH
Station directi speed (m cloud 1 | cloud 2 | cloud ) point (feet) @)

on eef

(KTS) (octa) ()
Baengnyeongdo 0 0 0 9FG0O00 8 19 19 0 97
Suwon 24 4 4000 | 6STO15 | 7SCO30 7 20 18 1500 89
Mangilsan 19 4 0 9FG000 8 17 17 0 99
Seosan 18 4 3200 | 2STO05 | 8STO10 8 18 18 1000 98
Gunsan 17 2 1400 2FG/ 8STO05 3 17 16 500 94
Deokjeokdo 22 4 400 9FGO03 8 17 16 300 92
Byeollipsan 17 3 0 9FGO00 3 17 17 0 98
Yeonpyeongdo 15 4 0 9FGO00 8 18 18 0 97
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Appendix 22. Sea fog satellite image, SFC synoptic chart,
METAR. on June 24th 09KST, 2005.

4 SURFACE ROKAF
(| 2400UTC Jun 2005

ind | | isibiity el e | Y | o6 | Ra

win visibi! ]

Station directi speed @ cloud 1 cloud 2 | cloud «©) point (feet) @)
ction

(KTS) (octa) ()

Baengnyeongdo 0 0 0 9FGO00 8 19 19 0 97

Suwon 20 3 4000 5STO15 5 24 19 1500 70

Mangilsan 17 7 0 9FGO00 8 20 20 0 99

Seosan 17 4 3200 8STO08 3 22 20 800 88

Gunsan 22 3 1600 6STO03 | 7STO10 7 23 20 300 85

Deokjeokdo 12 4 0 9FGO00 8 20 20 0 98

Byeollipsan 18 13 1600 4FG/ 7STO12 7 20 19 1200 91

Yeonpyeongdo 21 3 0 9FGO00 8 20 20 0 98
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