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A Numerical Study of Sea Surface Cooling with the Passage
of Typhoon Abby in the Northwesterm Pacific

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

A three-dimensional primitive equation model (POM) and the buoy data (2900 N, 13500 E) from the Japan
Meteorological Agency (JMA) for 27 typhoons between 1982 and 2000 are used to investigate the sea
surface cooling (SSC) that accompanies typhoons in the northwestern Pacific. Observed sea surface
temperatures (SSTs) rapidly drop 0.6 to 4.3 C, and SSC continues for several weeks after the passage
of a typhoon. The model, which covers most of the northwestern Pacific (24°N to 52°N), simulated Typhoon
Abby over the tropical Pacific, and successfully reproduces many observed features, including the pattern
of SST decrease, inertial oscillations, etc. The model accurately simulated the SSC process, suggesting
that the cyclonic eddy with a radius of a few hundred kilometers that trailed Typhoon Abby plays an

important role in SSC.
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Fig. 1. Map of the northwestern Pacific. The model domain is depicted by a rectangle, and dotted lines show the open
boundaries. The thick line is the path of Typhoon Abby; dots are one day apart; the number to the right of the southernmost
dot along the track represents the date in August 1983 (local time), and other numbers denote central pressures. The triangle
represents the JMA buoy station (29°00'N, 135°00'E), and the thick-dotted lines provide profiles of temperature and vertical
velocity at 15:1500. The lines in the small top panel show the tracks of the four typhoons in Fig. 2.
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Fig. 2. Time series of the observed air pressure (hPa), SST (C), and temperatures at 50 m and 100 m depths at the JMA
buoy station during typhoons (a) Rosie, (b) Judy, (c) Abby and (d) Walt. Some data from typhoons Abby and Walt have
been lost. The vertical lines show when the typhoons passed closest to the buoy station.
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Typhoon Abby, Aug. 12-19, 1983
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Fig. 3. Time series of the calculated air pressure (hpa), and
temperatures (C) at 5m, 55m, and 95 m depths, vertical
velocity (x10” cm/sec; W) at 55 m, and elevation at the buoy
station. Data before 12:0000 are excluded because of small
variations in variables.
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Fig. 4. Transect of temperature and vertical velocity at 15:1500 crossing the center of Abby (tran3sect A, top), and along
the track of Abby (transect B, bottom) (see Fig. 1 for transects A and B). The vertical velocity (x10™ cm/sec) is exaggerated.
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Fig. 5. Temperature, current, and clevation at 5 m depth, 15:1500 (left) and- 16:1500 (right). Arrows have been truncated
for currents smaller than 0.1 m/sec. The cross mark and triangle represent the center of Abby and the buoy station, respectively.
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