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ABSTRACT

The Characteristics of Weather Events over the Southeastern Sea

Kim, Kyung-Sik
Advisor : Prof. Ryu, Chan-su Ph.D.
Department of Atmosphere Science,

Graduate School of Chosun University

As the Southeastern Sea is a sea area where tHecoalent meets the worm
current, coincidently, the severe weathers and) lemves which are be threatened
the safety of ships frequently occur in this sea.

The purpose of this study is to find how the Soagibern Sea impacts on
weather events for investigating this area's enwivental conditions. In this
purposes the data of Ministry of Maritime AffairBjsheries and National Oceano-
graphic Research Institute and Korea Meteorologiddiministration are analyzed
and focused on atmospheric phenomena in the sea.

The prevailing wind of this sea is a southwesterlind and/or a northeasterly
wind in Spring and a northeasterly wind in Summbut a northeasterly wind
and/or a southwesterly wind in Fall and a southarstwind in Winter. A
southwesterly wind blows most frequently througharge

An upswing of temperature is randomly occurred hihi- which a southwesterly
wind was flown over the Southeastern Sea. And aldmn a northeasterly wind
and/or northerly wind is flown from the SoutheasteBea, the change of the
temperature by the prevailing wind is a great gsibecause an upswing of

temperature is hindered.

_Vi_



A 90 percent of sea fog is happened during April Aogust, but a sea fog
almost has not appeared from September to Marchthen this Sea. It shows
characteristic that many sea fog days are appeésedthe gap of temperature
between warm air of the southerly wind and cold airthe northerly wind and
sea fog did rarely appear in a sea wind by theedgstvind.

A sea fog has appeared when a normal year wateperature is lower 0.5~2.
4°C than average water temperature. The bigger gappeased extensive sea fog.

Although the wave height of the coast of the socagkern peninsula is lower
temporary when a northeasterly wind has flown ii8outheastern Sea long time,
constantly high wave heights are appeared by thelraft to the coast from the
offing. And the strong wind of the offing corresmisn with a point of start and
end time of high wave heights.

In case of the typhoon which trespass through tleee#&nh peninsula, long wave
appears at the front of typhoon movement by flowimgtheasterly wind, and when
developed typhoon goes through the Straits of KoteaDonghe(East sea), the

second wave is occurred by rising sea level andiraged during about 2~3 days.

Keyword : Fohn, a sea wind, a sea fog, swell in lovayes
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Table 2.1 The status of ship registration Unit: Number of vessel

Fishing Vessel

Use  Passenger

Year ship Cargo ship  Oil tanker ~ Tug boat Others Power  Non-Power Total
vessel vessel
2001 175 706 697 1,111 3,897 89,347 5,588 101,521
2002 190 725 729 1,146 4,002 89,327 5,061 101,180
2003 188 724 711 1,178 4,080 88,523 4,734 100,138
2004 200 758 680 1,211 4,149 87,203 4,405 98,606
2005 205 797 678 1,214 4,225 87,554 3,181 97,854
ofde AT Fd A¥t 55 A G, 2005 Table 2.2 vrebd )
ob o]l & 7,119% F HAbo] 2448F o= b @i, A 13537, vHib 6013, of
T 5713, AF 5447 FolH, FaiskE E3fo] 1923, 4F 273%, T 107FH o=
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Number

Unit:

Table 2.2 The status of ship registration by ports

Others Total

Barge

Tug boat

Cargo ship  Oil tanker

Passenger
ship

Classification

2,448

533
405

132 377 503 928
297 556

15
25

Busan

1,353

41

29

Incheon

74
107
208
214
494
571
192
601
273
544

7,119

46

16
10
28
42

Pyeongtaek

82
141

11

Donghae

19
54
83

11
10
83
18

Daesan

90
140
239

Gunsan

60
83
41

16

104

112

Mokpo
Yeosu

75
40

52
20
47

76
371
129

Pohang

85
42

58
64
12

1,214

20
29

71
678

20

Masan

Ulsan

56
2,308

17
1,917

376

12
205

Jeju

797

Total

B

r
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Table 2.3 The status of ship in classified by the city

Power vessel Non-Power vessel Total

Classification number number/ number number/ number number/

mean ton mean ton mean ton
Busan 5,110 69.38 77 0.86 5,187 68.36
Daegu 11 0.36 0 0 11 0.36
Incheon 2,266 16.28 75 2.55 2,341 15.84
Ulsan 919 443 408 1.50 1,327 3.53
Gyeonggi-do 1,959 2.31 411 0.42 2,370 1.98
Gangwon-do 3,793 6.11 123 0.76 3,916 5.95
Chungcheongbuk-do 393 0.45 94 0.25 487 0.41
Chungcheongnam-do 6,544 3.49 71 0.71 6,615 3.46
Jeollabuk-do 4,583 3.77 103 0.98 4,686 3.71
Jeollanam-do 35,369 2.81 621 1.16 35,990 2.78
Gyeongsangbuk-do 4,303 8.09 299 0.94 4,602 7.62
Gyeongsangnam-do 19,020 4.13 894 0.59 19,914 3.97
Jeju 3,284 6.67 5 2.04 3,289 6.66
Total 87,554 7.97 3,181 0.90 90,735 7.72

ek Adst oF 10%F Hol #rh ol f-EdA g

=g Adure] grob s At B AT S FH A I, 2006)2 Table 2.401

Epukukel Zrol s kAbar TAASE wid 500~8000 Aol o]= a1, YAt WA E

Table 2.4 The ship registration vs the number of marine accidents

o Year 2001 2002 2003 2004 2005
Classification
Number of Registry(A) 101,521 101,180 100,138 98,606 97,854
Number of Vessels by 779 775 767 1,070 884
accident(B)
Number of marine accident 610 557 531 804 658
Marine accident rate(A/B) 0.77% 0.77% 0.77% 1.09% 0.90%




g S dAt L AR (FdE A D, 2006)= Table 250 YERG vlo}
Zrol a7t AA 9 301%E A sar, A7t 253%, F37F 13.6%, =9l 92
o] 148% %5 A3t Jow YA = g5 F AYFRoA B )

Table 2.5 The number of marine accidents by sea area Unit: Number
Year
01 02 03 ‘04 05 Total e
A sea area (%)
Incheon port and approaches 14 11 12 20 8 65 21
Janghang, Gunsan port 7 11 10 16 10 54 1.7
P
0  Mokpo port and approaches 2 6 2 1 1 12 0.4
r
:’ Yeosu port, Gwangyang port and 5 6 1 3 1 16 05
approaches
& gamcheonpo port, Tongyeong port and 20 5 6 23 7 61 19
oast
a  Masan port, Jinhae port, Jinhae
p Man(Gadeoksudo approaches) 3 5 12 7 5 32 1.0
p
r  Busan port 16 13 24 24 12 89 2.8
o
a  Busan-Geoje waters(Upo, Jangsungpo 7 13 2 6 6 34 11
¢ port)
h
e Ulsan port(Mipo Man), Pohang port 24 36 21 13 14 108 3.4
s
Donghae port, Sokcho port, Samcheok 7 21 4 5 1 35 11
port
Jeju port, Seogwipo port - 2 - - 1 3 0.1
East Sea 82 49 123 86 90 430  13.6
Terri-t
orial  Yellow Sea 148 113 131 219 190 801 253
sea
South Sea 203 178 142 265 163 951  30.1
Sub-Total 538 469 490 685 509 2,691 852
Abroad 72 88 41 119 149 469 148
Total 610 557 531 804 658 3,160 100




< 5dzre] AR Q1 e (F el koAl wH, 2006)= Table 2.6
e nle} o] F 14739 ol Algoly siubE o] 869 o= Ao 59%E A
al

AT EFe mE awsldE FEel % ol WA 365%F AAHm FE

Table 26 Deaths and injuries by Type of Accidents (2001 ~2005) Unit: Number of person
e of . s . .

Death accident Coflision Contact Grounding Capsizing g;%‘:fhpl Sinking %ééﬁs; %‘flfﬂh;;gr Distress 3%%& Others o)
& injury
Death 67 1 4 48 32 45 2 - - 85 - 284
Missing 153 - 3 108 24 200 13 - - 84 - 585
Injury 316 33 89 15 56 11 - 2 2 78 2 604
Total 536 34 96 171 112 256 15 2 2 247 2 1,473
Percentage(%) 36.5 2.3 6.5 11.6 76 174 1.0 01 01 168 01 100

3 SGAE FRE AG L Ax 99

Il FHE DA (T S FAN AL I EA AR, 2006)> Table
270 vebdupel 7ro] FEo] 9% Alart 281%E b Bar 7)aEA 195%, =

9.6%, = 9.2%, A - F LA 9.0%9] o= YER 3

Table 2.7 Marine Accidents by Type of Accident Unit: Number
Type of . . - Obstruction
1 Fire & : Facility Death &

v eident Collision Contact Grounding Elxr;losion Sinking %%ﬁé?ew Distress dg‘fcﬂllléey i;?ury g;’er;goenty Others  Total
ear

2001 141 15 60 62 72 135 25 1 17 44 38 610

2001 184 13 58 42 55 110 18 3 20 13 41 557

2003 182 9 65 53 50 57 21 - 43 12 39 531

2004 210 12 75 57 69 147 45 1 80 42 66 804

2005 172 10 46 71 45 166 16 2 34 41 55 658

Total 889 59 304 285 291 615 125 7 194 152 239 3,160

Percentage(%) 281 1.9 9.6 9.0 9.2 19.5 40 02 6.1 4.8 7.6 100




m
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s

Table 2.8 Same as in Fig. 2.7 except for Cause Unit: Number
Type of )
. ident . . Fir & o . . Percent.
;mcduez:lstes BCCHEENE Collision Contact Grounding Explosion Sinking %%Z‘ég"y Distress Bl‘;z% & Others Total (%)
Operation error 609 27 115 8 71 1 1 58 54 944  69.7
Poor Maintenance

/Work 9 2 4 115 58 82 3 8 7 288 21.3
Others 38 3 7 5 33 1 - 7 28 122 9.0
Total 595 20 111 128 154 84 4 73 89 1,354 100

2
2
o,
2
2
r>~
=z
o
=2
X
2
By
ol
o
rlr
E
o
o
M
flo
=

w ARLERE g ofdel Wg
At B (TS b, 2006) Table 290 ywehd npep o] x
wholl o gk AfaL7E 249%E AAetal, deo® FEol 21.0%, FE, Hx o= U

var itk o= Adube) ¥ ste] 7|l Aol & ¢ gl

o

Table 2.9 Same as in Table 2.7 except for Accident(Fishing vessel)  Unit: Number

Obstruction

pe Z]f Fire & Machinery Distress FAcilily oot & 1o Safety  ypor

Year ident Collision Contact Grounding Explosion Sinking damage damage injury  operation Total
2001 75 3 41 18 51 54 126 19 13 39 12 451
2001 96 3 33 23 38 44 101 15 16 11 10 390
2003 95 - 39 20 47 38 51 16 30 9 12 357
2004 113 5 49 28 47 48 136 32 63 28 27 576
2005 101 3 35 17 62 32 155 15 26 37 32 515

Total 480 14 197 106 245 216 569 97 148 124 93 2,289
Percentage(%) 21.0 0.6 8.6 4.6 10.7 9.4 249 42 6.5 5.4 41 100




o] Ao thgh Abar
of Yeld wpe} o] -gkxal
7} 7.29%0] t}.

of\

T s AL 2006)-= Table 2.10

o] 71.2%= 7V B Azto] 21.6%, 71Ef

Table 2.10 Same as in Table 2.7 except for Cause(Fishing vessel, 2001 ~2005) Unit: Number

Type of
. e & Percentage
i\;ci aeunstes accident Collision Contact Grounding Exploswn Sinking dmﬂ;ég”y Distress 35% & Others Total (%)
Operation error 498 5 58 4 45 2 - 38 44 694 712
Egggrllz’[ainte“ame 1 1 3 100 32 67 1 4 2 211 216
Others 17 - 4 5 23 - - 3 18 70 7.2
Total 516 6 63 111 100 69 1 45 64 975 100
Table 2112 A FE5 Al AAGHEA w2 IR7F 563%= 7 B M
26.3%, 71EF 14.8%, HF o2 Q1gt 7]/etstrt 2.6%0] .
Table 2.11 The visibility in crash Unit: days
i e1s Severe
Y, Visibility Foggy Clearness weather Others Total
ear (Typhoon) (Unknown)
2001 30 68 4 20 122
2002 32 72 3 18 125
2003 26 58 3 25 112
2004 23 45 2 17 87
2005 33 65 2 1 101
Total 144 308 14 81 547
Percentage(%) 26.3 56.3 2.6 14.8 100
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Fig. 2.1 Collision and contact black spot in a sea area

Fig. 2.2 The collision accident black spots in a sea area

(Guryongpo, Ganggu)
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Table 212 The status of the marine accidents in the south sea of the Gyeongsangbuk province

Time&day site Ton persons vessels damage Zi)%a;’l?tei(’;ns
15:30 Yeonamgap NW 14~16"
Mar.10, 2001 1.3miles from NE 21 2 Tug boat Sinking 2~4m
06:10 Janggigap 6.4km Sinking NE 12~16"%
Oct.28, 2001 from east %8 10 Trawls 2~4m
Missing 4
11:30 Yeongilman . NW 8~14"%
Apr.3, 2002  anchoring basin 4,250 14 Cargo ship ) 1.5~25m
11:30 Yeongilman . NW 8~14"%
Apr.3, 2002  anchoring basin 25,935 21 Cargo ship ) 1.5~25m
21:30 . Typhoon
Aug3l, 2002 In Gampo-port 6.4 - Gill net Sinking warning
07:40 Jangigap 3.2km Storm
Oct.19, 2002 from NE 59 ? Trawls Sinking warning
Edge of Lo
09:10 Jigging . Storm
Oct.19, 2002 Tam-gampo 69 ? Grounding /7 ining
reakwater
06:00 Compound Storm
Mar.9, 2003 In Duho-port 1.04 ) type Ships warning
23:50 Isrlﬂfr(ﬁ;t ionf 4.88 ; Surrounding o Typhoon
Sep.12, 2003 Dongginf dong : net Sinking warning
00:35 Walpo 16km . . Storm
Jan.2, 2004 from east 505 4 Barge Lifesaving warning
. Wind and
22:45 Yangpo 6.4km Surrounding
Oct.21, 2005 from east 19 14 net Sinking waves
warning

- 11
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Fig. 3.1 Topographical map of Southeastern Sea
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Fig. 3.5 The heights of the tide of the coast in Gyeongbuk province when (a)Aug.

10~12, 2005 (b) Jan. 30~Feb. 2, 2005, (c) the typhoon NABI is passing

through(Sep. 5~ 7, 2005)
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A AA weE ] Hr e oF 35TColw 1 Feoll 75%7F 0~6C, 18] 50%°]
sl oF 1.3~38T ¢ ®welel vk welvie} dtelA #Z5H A FdF2
86~159°C, Halet 157~188°C, A alet 10.9~14.9°C o] thH(F Aol F A, 2004).
ST o] 1966 F-H 199574 A - AY 95 ARE ol&ste] W EF
2 =)

S AR Al ot AEEF dwit= 12939 24 10~11T A

64L& vtk 17~18°C, W wit} 18~19C9 R 7 w1, 89-& ulrh 23~241
BowtgE 24~25TC9 £¥E Hola
AHEE YErY XF, Y ekntrtel A =
C1082 20~21C BER FAAAES oFstH a9
Fig. 3.601 A ¢ 2] A2 owiriel o

o driths AL, W v 2L

kv

_ Water Temperature (C) | .
 February(1966-1995 | £

124°E

Fig. 3.6 The water temperatures(1996 to 1995) in (a) February and (b) August
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ol Y ZAEER gnirte] £ BRI ok ug JdEWEgor wdsle FeA
Aol ofste] 54 o

shek Holth, 53 R
A713D oz dHA A (HEE T, 1983).

Table 313 Table 3.2+ 200393 200499 Fafidetst &F=e €4 Hd F

49T EFFe0] 7PF e B 2900, /Y A vehd ge 8¥E 249
o xRS Y FTF20] M W2 o] 19E eyt

ool AMH EA4L HY AdAge 52 T BAFE W vl 9% &5
T oHY ¥WE Fo] A yehval Utk o= Feldel =1 e e 3R 9
@3t o) exd % Gge AdAge] o 2 W Aow PAHY

AAA o] & BT 1R Ao AYE Adurt G Aoz Y gle
b, £RAGe 10904 39744 U AGe FERG e £eS dehym gt
ol o= rbe] A Al 5S4 deofsa vt
Table 3.1 Monthly mean water temperatures at the surface layer(2003) Unit:C

Point Month Jan. Fab. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Uleung—do | 10.5 9.0 9.2 10.8 14.2 19.0 20.6 23.7 23.0 20.6 17.9 15.5

Hupo 10.2 9.1 10.7 129 14.6 18.6 19.0 23.2 21.1 18.7 15.6 13.1

Pohang 77 85 9.8 133 16.3 19.8 20.8 23.7 22.7 18.3 14.5 10.7

Table 3.2 Same as in Table 3.1 except for 2004 Unit: C
POintMonth Jan. Fab. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Uleung—do 12,5 10.7 9.8 11.3 13.8 185 21.8 23.8 20.7 18.8 17.3 15.4

Hupo 11.3 10.0 10.2 124 13.1 19.0 20.6 24.7 22.0 19.2 15.8 12.9

Pohang 79 81 9.8 128 14.0 19.1 21.3 25.7 22.8 19.3 15.6 10.9

7) AN A7 2rste ﬂﬂ—%(ii%‘%)& gac} 1981 dAIFH 7] W A&
1A Z7eE B 1959 A7|Ee= wAste] Faort 20019 12€ Ev]%
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of vad gYsty, 5AF> 10% He=Z 2HA e
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o2 A Hste] gdsith FEES Aol Feld o R Faete A A5
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Fig. 4.1 The distribution of the maximum wind

(b) Summer, (c¢) Fall and (d) Winter

_21_

(d)

direction’s frequency in (a) Spring,
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Table 41 Monthly mean temperatures of the south coast of the East Sea(1971~2000)

onthly
B i Jan. Fab. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean

MoanUjn 10 19 60 119 161 190 229 238 198 149 90 36 125
temp.Pohang 16 31 74 134 179 210 248 254 213 161 99 40 138
(O Usan 16 32 74 131 176 211 20 257 212 159 96 40 138
Max Ujn 61 68 105 165 207 227 263 27.3 239 199 140 90 170
temp.Pohang 65 81 123 185 231 253 288 203 254 212 150 92 186
(O Usan 70 85 127 187 232 257 289 298 258 216 155 99 189
Min Ujin  -33 -23 14 69 113 155 199 207 158 100 42 —09 8.3
temp.Pohang —24 -11 30 86 131 175 217 224 177 118 56 -01 98
(O Usan -27 -13 26 77 123 171 217 223 174 110 48 -07 93

2. FA wE 7l2ws 2A

FAE AN AFe] FdFor FAC wWE 7|2 WETF FRUE A Qo 5
3, FA7IFe SelRrr 9 W ARy 727 A derdan gl 20019
FE 20066704 A 67k Ase] mEW gArRe] s we Eo] 7-890]
g} b ] 10~18d oy HP, 5577 9%F& Wt o] el 6~12¢
ojut €
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Fig. 4.3 Frequency of the maximum temperature is more than (a) 25C, (b) 30°C

and (c¢) 35C when the in draft of southwestern wind is exist
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Table 4.2 Days when it was higher 5C than the preceding day

Month

Point Jan. Fab. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total

oin
Uljin 11 9 17 14 7 1 0 0 2 5 12 9 87

Num-
Pohang 11 6 10 8 5 0 1 0 0 3 2 7 53

T
Ulsan 11 11 9 14 4 1 0 0 1 2 7 9 69
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o)
A
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Fig. 45 The distribution of wind direction
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Fig. 4.14 The status of (a) Surface weather chart at O3UTC, (b) AWS wind vector at 05UTC, (¢) &0
hPa weather chart at 00UTC, and (d) 500 hPa weather chart at 00UTC May 24, 2006
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Table 4.3 &%, £3, 249 1997dFE 20067HA] < 107k 4 Q) &

LS RS =

$4 M9, =Y JYE, 0] T4
olut Tl viskel 3w o4 wWol WAL Utk AWERE By ool PE ol
vl w713k Lake 68 TR0 SALe 4ol A 7ol by wol wAyshelc,

Table 4.3 Monthly number of foggy day(1997~2006)

Month  Jan. Fab. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total

Uljin 0 0 0 6 22 52 36 19 4 0 0 0 139
Pohang 0 0 0 1 6 10 10 8 0 0 1 1 37
Ulsan 0 1 2 7 9 8 9 0 2 4 2 0 44
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Fig. 4.19 The monthly frequency of the foggy days(1997~2006)
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speed classification in Uljin(1997 ~2006)
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Fig. 421 Same as in Fig. 4.20 except for wind direction
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Fig. 4.22 The frequency of occurrence and disappearance of the foggy days

by wind speed classification in Pohang (1997 ~ 2006)
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Fig. 423 Same as in Fig. 4.22 except for wind direction
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Fig. 4.24 The frequency of occurrence and disappearance of the foggy days by

wind speed classification in Ulsan(1997 ~ 2006)
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Total
63
94
64
77

101

Dec.

Nov.

19
33
14
31

July Aug. Sep. Oct.
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1
0
0

Jan.

Table 4.4 Same as in Table 4.3 except for 2002~ 2006
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Table 4.6 The comparison of a water temperature in the foggy day(2002~2006) Unit:0.1C

Uljin Pohang Ulsan

Mean Fog Diff. Mean Fog Diff. Mean Fog Diff.

5 133 150 +1.7 148 150 +0.2 157 166 +0.9
6 176 170 -0.6 179 172 -0.7 184 180 -0.4
7 203 193 -1.0 209 209 0.0 202 204 +0.2
8 232 207 -2.5 236 228 -0.8 231 237 +0.6
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Fig. 5.11 The status of (a) Surface weather chart, (b) 500 hPa weather chart and (c) &0 hPa
moisture flux at 12UTC  Oct.21, 2006. (d) AWS wind vector at 03UTC Oct. 22, 2005
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Fig. 5.17 The status of (a) Surface weather chart at QOUTC May 18, 2005. (b) 500

hPa weather chart and (c) 850 hPa moisture flux at 12UTC May 17, 2005.
(d) AWS wind vector at 18UTC May 17, 2005
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Fig. 5.18 The status of (a) Wind speed and (b) Wave height of coast from 17 to 19 May 2006
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Fig. 5.20 The status of (a) Surface weather chart, (b) 500 hPa weather chart and (c)
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Vertical diagram,

()

Fig. 5.29 The mimetic diagram of (a) Track of Low, (b)

(d) 500 hPa vorticity and (e) Vertical Omega at
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Fig. 5.30 The mimetic diagram of (a) First high wave, (b) Second
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