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THE RELATION BETWEEN SEA SURFACE TEMPERATURE
AND DEVELOPMENT OF TROPICAL CYCLONES
IN THE NORTHWEST PACIFIC

By Takeshi Fumt and Yasushi Mitsuta

Synopsis

The monthly mean data of sea surface temperature (SST) of COADS (Comprehensive Ocean-At-
mospheric Data Set) was analyzed in relation with tropical cyclone activity in the Northwest Pacific
in the period from 1951 to 1985. The original data of SST for mesh of two degree latitude and
longitude interval is smoothed over five meshes to incooperate the scale of a tropical cyclone. The
probability of tropical storm genesis shows the maximum value over the sea area with SST of 28.0~
30.0°C.

In the region with SST lower than 28.0°C, the probability decreases sharply with decreasing of
SST. And in the region higher than 30.0°C the probability also decreases.

The interannual variation of the sea area with SST in 29.0~30.0°C is distinct. The annual total
area with SST of 29.0~30.0°C decrease in 1965, 72, 75, 76, and 82 distinctively. In these years ex-
cept for 1975, El Nino Event occurred in the Eastern Equatorial Pacific, and it is considered that the
event caused to reduce the area with SST in 29.0~30.0°C. In these years, the area with SST in 28.0
~29.0°C increases conversely. Therefore, the total area of 28.0~29.0°C does not change
significantly, and tropical storm genesis does not change largely even El Nino year.

The annual number of tropical strom genesis in the area under study changes with the area with
SST in 28.0~30.0°C, with the correlation coefficient of 0.57.

The deepening rate of central pressure increases with SST in the latitudal belts except for 6~8
°N. The deepening of central pressure is distinct between 130°E and 160°E, where SST is higher
than the other longitudal zones.
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Fig. 4. Interannual variation of anomaly in SST in the Eastern Equatorial Pacific of 4°N~4°S and
150°W~90°W. The SST anomaly is represented as the three month running mean value.
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Table 1. Relation between monthly mean sea surface temperature and the deepening rate of a typhoon

latitude  number of mean of mean of II correl. a b t-value
cases ST coeff.

(°N) (°O) (107%h™Y) (10-3°C-th-1}  (h~1)

6~ 8 243 28.55 6.70 0.03 1.01 —0.02 0.43

8~10 521 28.46 6.21 0.17 4.74 -0.13 3.93
10~12 992 28.49 6.47 0.20 5.94 —0.16 6.29
12~14 1548 28.52 6,21 0.25 6.55 —0.18 9.96
14~16 1801 28.48 5.26 0.28 713 —0.20 12.20
16~18 1894 28.49 5.12 0.28 6.59 —0.18 12.47
18~20 1994 28.34 3.38 0.28 4.86 -0.13 12.80
20~22 1851 28.20 0.49 0.33 5.59 —0.16 14.87
22~24 1482 27.98 1.97 0.31 5.07 -0.14 12.76
24~26 1239 27.62 3.41 0.29 3.84 —-0.11 10.86
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