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Sea Surface Cooling in the East Sea with
the Passage of Typhoons

Chul-Hoon HONG* and Ik-Sung SOHN

Department of Marine Production Management, Pukyong National University, Busan 608-737, Korea

Sea surface cooling (SSC) with the passage of typhoons is examined in the East Sea using the Japan
Meteorological Agency buoy data (37°45'N, 134°23'E) during 1983-2000 and a three-dimensional primitive
equation model (the Princeton Ocean Model). Forty typhoons in this period induced the SST decrease
ranging from about -0.5°C to -4.3°C. Intense SSC (<-2°C) occurs with typhoons that passed mainly through
the left-hand side of the buoy station. The model is implemented to examine a physical process of SSC
with a typical-track typhoon in the northwestern Pacific (24°N to 52°N). The model well reproduces prominent
features in the observation and addresses how it happens; SSC is induced mainly by momentum mixing

effect stirred with the typhoon rather than upwelling.
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Fig. 1. A map of the JMA buoy stations in the northwestern
Pacific. Used is the observation data at the Buoy 21002 in
this study.
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Fig. 2. Vertical profile of an initial temperature in the model.
Temperature at the surface is 29 C, exponentially given in
the vertical.
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Fig. 3. The model domain. Depth is in meter. The contour
interval is 300 m except for 20 m in the region shallower
than 200 m. Black circle represents the JIMA Buoy St. 21002.
Line A gives vertical profiles of calculated velocity and
temperature.
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Fig. 4. Tracks of typhoons through the East Sea during
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Fig. 5. Numbers of typhoons through the East Sea during
1983-2000.
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Fig. 6. Scatter diagram of ASSC versus distance from the
buoy station when typhoons passed. White and black circles
represent tracks of typhoons advancing lefiward and rightward
from the buoy station, respectively.
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Typhoon Dinah, Aug. 17 - Sept. 16, 1987

26
°c)
25
24
23
22
21
22
(°C)
21
20
19
18

17

25

. (°C}

. Air prnegsure SST 24
23

22

20m 2

20

50 m

17 August 27 16

Date Sept.

Typhoon Robyn, Jul. 24 - Aug. 23, 1993
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Fig. 13. Sea surface elevation at 22:0300 (a), 22:0900 (b), and 22:1500 (c). Shade region represents negative values.
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Fig. 14 Temperature fields from 22:0300 to 22:1500 (a-c) for every 6 hours at 1 m (right panels) and 20 m (left panels).
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