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While typhoons were passing by the coastal and offshore waters around the Korean peninsula, the variations
of the sea surface temperature (SST) were studied. To study on the variation, the data related to the 22 typhoons
among 346 typhoons which occurred in the western Pacific during 1990~1999, daily measured field SSTs at
coastal and offshore, and imageries from advanced very high resolution radiometer on NOAA satellite during
1990~ 1999 were used. The average variations of the SSTs were -0.9°C at coastal waters and -2°C at offshore
around the Korean peninsula while the typhoons were passing by. In very near coastal waters from the land, the
SST was not changed because the bottom depth of the coastal waters was shallower than the depth of
thermalcline, while the typhoon was passing. The temporal and spatial variation of SSTs at coastal waters in
summer were depended on the various types of the typhoons' paths which were passing through the Korean
peninsula. When a typhoon passed by the western parts including the Yellow Sea of the Korean peninsula,
upwelling cold water occurred along the eastern coastal waters of the peninsula. The reason was estimated with
the typhoon that was as very strong wind which blew from south toward north direction along the eastern shore
of the peninsula, led to the Ekman transport from near the eastern coastal area toward the offshore. While cold
water was occurring in the eastern coast, a typhoon passed over the coastal arca, the cold water disappeared. The
reason was estimated that the cold water was mixed up with the surrounding warm water by the effect of the
typhoon. While a cold water was occurring in the eastern coast, a typhoon passed by the offshore of the eastern
coast, there were the increasing of the SST as well as the disappearing of the cold water.

While a typhoon was passing by the offshore of the eastern coast, the cold water which resulted from the
strong tidal current in the western coast of the peninsula was horizontally spread from the onshore to the
offshore. We think that the typhoon played the role of the very strong wind which was blowing from north
toward south. Therefore, the Ekman transport occurred from the onshore toward the offshore of the western coast
in the Korean peninsula.
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Fig. 1. Each type of the typhoons paths related to
the variations of coastal water temperature.
The A type is on left side of the south-
eastern coast of Korea. The B type is on
easterly passing near the coast. The C type
is on the right side of the coast.
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Fig. 2(A). Type A path of the typhoon (X: GLADYS,

(: OFELIA, @: TED, A ABC, A
BRENDAN, [J : YANNI, H : Tropical
Sepression 08W, + Tropical Storm NEIL,
O OLGA).

(B) Type B path of the typhoon (X: ROBYN,

O AITLIN, @ WALT, A: BRENDAN, A:
TINA, (- FAYE, Il JANIS, + SETH),

(C) Type A path of the typhoon (O: PERCY,

@: Stom 15W, A: IRVING, A: KENT, +
ROBYN).
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Table 1. The name of typhoons related to the occurring

(A type) and disappearing of (B and C type)
the upwelling cold water in the eastern part

of the Korean peninsula

Max
Year Name Duration Type  Wind
(knots)

199 Tropical Sepression 08W 22~22 Tuly. A 0

Tropical Storm NEIL 2%5~21 July A 40

Typhoon OLGA 29 July~3 Aug. A 5
1938 Typhoon YANNI 25 Sep.~30 (kt. A &)
197 Typhoon TINA 3 July~9 Aug. B B
19%5  Typhoon FAYE 12~25 July B 105

Typhoon JANIS 17~30 Aug. B %
1994 Typhoon WALT 11~28 July B 130

Typhoon BRENDAN 2 July~3 Aug. B %0

Typhoon ELLIE 3~16 Aug. A &

Typhoon SETH 30 Sep.~13 Oct. B 120
1993 Tvphoon PERCY 25 Juy~1 Aug. C (i3]

Typhoon ROBYN 0y ~11 Ay C 120
192 Typhoon IRVING X July~5 Aug. C 0

Typhoon KENT 3~20 Aug. C 130

Typhoon TED 14~24 Sep. A %)
1991 Typhoon AITLIN 18~31 July B B

Typhoon GLADYS 13~24 Aug. A 65

Storm 16W 21~30 Aug. C 0
190 Tvphoon OFELIA 15~25 June A 9N

Typhoon ROBYN 29 June~13 Juy B 45

Typhoon ABE 22 Aug.~2 Sep. A D
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Fig. 3. Map shows the daily coastal observing
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stations

and the regular oceanographic

observing stations(205 line, 314 line) in the
Korean waters.
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Fig. 4. Coastal SST variations depended on the types of the typhoons path. The coastal SST suddenly fall
down after passing of the A type typhoon which is related to upwelling cold water. The coastal
upwelling cold water was disappeared by the B type typhoons path. The coastal SST was increased by
the C type typhoons path.
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Fig. 5. The path of the typhoon Danas during 03-12 Sept., 2001(a) and the streamline(850 hPa) related to the

Danas in 11th Sept., 2001 (bh).
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Fig. 6. SST variations were observed from NOAA/AVHRR. SST distribution before the typhoon Danas (a)
and SST distribution while typhoon was passing ((b) and (c)).
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Table 2. SST variation while the typhoons were passing
over the coastal stations of the Korean
peninsula during 1990~ 1999

;2?‘3' Duration of Typhoon Pass ﬁT Va”at";isc)
Incheon 2~24 Ag., 1991 -0.07
24~26 June, 1990 ~0.30
Qunsan 2~3Aug., 199 -0.83
26~27 July, 1999 -0.17
29~30Sep., 1998 -1.20
25~27 Aug., 1995 -063
3~5Aug., 1992 -0.23
22~24 Aug., 1991 -0.08
Daechon 29~30 Sep., 198 -1.27
25~27 Aug., 1985 -0.77
22~24 Ag., 1991 -0.03
Mokpo 26~27 Jdy, 199 -0.17
22~24 Jdy, 1995 033
3~5Aug., 1992 -0.70
22~24 Ag., 19N -0.53
Jeju 31 Jy~1 Aug., 1994 —4.33
17~20 Aug., 1992 -0.87
3~5Aug., 192 220
28~30 July, 1991 -1.93
Yeosu 26~27 Jy, 1999 -0.67
11~13 ddy, 1990 -0.43
Tongyeong 3~5Aug., 1992 -0.37
28~30 July, 1991 -0.27
31 Aug.~2 Sep., 1990 -0.50
Busan 25~27 Aug., 1995 -1.25
Pohang 2627 My, 199 -0.53
28~30 Juy, 1991 017
268~30 Aug., 1991 -0.27
Chuidyon 26~27 Juy, 1999 -0.53
25~27 Aug., 1995 -0.37
Ulungdo 8~9 Aug., 1997 -0.77
22~24 Aug., 1991 -1.93
268~30 Aug., 19 0.9
Jhurmunjin 21~22 Juy, 1999 -0.63 -
: 8~9 Aug., 1997 -2.87
31 Jy~1 Aug., 194 -2.13
3~5Aug., 192 -0.93
Mean —0.87 °C /day
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Fig. 7. The coastal SSTs were decreased while the
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during 23~30 Sept., 1998.
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Fig. 8 The changes of SST related to the passing of the typhoon, Brendan in summer, 1994. SST imageries
derived from NOAA satellite (A0) before passing of the typhoon, (Al) one day after it, and (A2) 5
days after it. SST variations at the coastal areas of (a) Ullungdo, (b) Pohang , (¢) Gijang and (d)
Busan in the eastern part of the Korean peninsula.
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Table 3. SST variation related to the coastal upwelling
cold water within 5 days after the typhoons
passing by the coastal stations along the
eastern parts of the Korean peninsula during

1990~1999
Coastal . SST Variation( )
area Ouration of Typhoon Pass /5 days after Typhoon Pass

Chukbyon 26~27 July, 1999 -3

22~24 July, 1995 -3.84

31 Aug.~2 Sep., 1990 -1.8

23~24 Sep., 1992 -3.03

Pohang 21~22 July, 1999 -2.55

26~27 July, 1999 -5.25

29~30 Sep., 1998 -1.40

22~24 July, 1995 -4.78

31 July~1 Aug., 1994 -11.4

23~24 Sep., 1992 -1.28

22~24 Aug., 1991 —0.74

31 Aug.~2 Sep., 1990 -2.38

Ulgi 21~22 July, 1999 -1.20

31 July~1 Aug., 1994 -8.62

. 31 Aug.~2 Sep., 1990 -3.24

Giang 26~27 July, 1999 ~2.85

21~22 July, 1999 -1.48

25~27 Aug., 1995 -1.58

31 July~1 Aug., 1994 -4.04

23~24 Sep., 1932 -2.30

22~24 Ag., 1991 -0.73

31 Aug.~2 Sep., 1990 -3.83

Busan 2~3 Aug., 1993 -0.72

25~27 Aug., 1995 -4.32

31 Aug.~2 Sep., 1990 -2.25

Mean ~-3.17
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Fig. 9. The water temperatures and the stratifications
in the Korean waters in July and August,
1999 dramatically changed by the typhoon
passes. (a) Estimated SST using NOAA
satellite during 2~17 August. (b) Vertical
distribution of water temp.(C) in 205 line.
(c) Vertical distribution of anomalies('C) in
205 line. (d) vertical distribution of water
temp.(C) in 314 line. (e) vertical distribution
of anomalies(T) in 314 line. 7J: Negative
anomalies of water temperature(C).
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Fig. 10. There were no pass of any typhoons in the
Korean waters in July and August 2001. The
water temperatures of surface layer in
August 2001 were 1-~3TC higher than
average values during 35 years(1961~1995).
The stratifications were very stronger in
August 2001 than ones in August 1999. The
same as Fig. 8 except for August, 2001. 4
Negative anomalies of water temperature(C).
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