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Oceanic Variability before and after the Passage of a Typhoon

Observed Results in the Bungo Strait
(A Western Entrance of the Inland Sea of Japan
Toru Nakao and Michitaka Upa

Abstract

During the oceanographic observation in the Bungo Strait from August 25 to Sep-

tember 2, 1942 by the research vessels belonging to the Japanese Hydrographic Depart-

ment, a typhoon (No. 4210) passed through the western part of Kyushu on
1942.

August

In this paper, based on the aforementioned data, the authors discuss the oceanic
variability aroused by the typhoon passage.
The results obtained are follows :

1) After the passage of typhoon 4210, warmer and saline waters were found at
Stations N and M (Fig. 1). However, at Station S (Fig. 1), the lower and higher
temperatures were obtained above and below the intermediate layer of about 25m in
depth, and at the same time lower salinity prevailed from the surface to the bot
tom layers after the passage of the typhoon.

2) Taking the inversions of water temperature, salinity and sigma-t, and the diurnal
variations of Richardson’s Number and of the heat budget into consideration, vio
lent vertical mixing due to the passage of the typhoon is suggested.

3) Using the integrated mean of current speed, the computed heat content and the
differences of water temperature and salinity before and after the passage of the
typhoon, the prevalence of horizontal advection after the typhoon passage is con-
cluded. Moreover, the northward inflows to the Inland Sea of Japan are proved
at Stations N and M, and, on the contrary, southward outflow is

Station S.

suggested at

{) The amount of evaporation tended to decrease after the passage of the typhoon
compared to the evaporation preceding the passage.

5) The component of semi-diurnal tidal current was dominant in the Bungo Strait,
and the northward tidal current in the lower layer occurred 1 to 2 hours prior to
the northward tidal current of the upper layer. However, the stratified current
(“ Hutaezio ) did not appear after the typhoon passage.

6) Both before and after the typhoon passage, the additive supply of heat content
occurred at Staton N, and seemed to be strengthened after the passage. Such a

phenomenon seems to have been aroused by the stronger northward advection of
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the warmer tropical air from the south, rather than the water temperature at the

surface.
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Fig. 1 Station location chart on Aug. 25—Sept. 2, 1942,
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Fig. 2 Track of typhoon 4210 (Aug. 24—29, 1942).
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Diurnal variation of water temperature (°C) at Station N.
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Fig. 4 Diurnal variation of the differences in water temperature (°C) and salinity (%)
from Aug. 25 to Aug. 30,1942 (Station N).
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Fig. 6 Diurnal variation of water temperature (°C) at Station M. Station M-1 : Aug. 25—26,
1942. Station M-2 : Aug. 29—30, 1942.
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Fig. 7 Diurnal variation of the differences in water temperature (°C) and salinity (%) from
Aug. 25 to Aug. 30,1942 (Station M).
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Fig. 8 Diurnal variation of the differences in water temperature (°C) and salinity (%) from
Aug. 29 to Sept. 2,1942 (Station M).
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Fig. 9 Diurnal variaton of the differences in water temperature (°C) and salinity (%) from
Aug. 25 to Sept. 2,1942 (Station M).




Fig. 10 Contours of vertical gradients of sigma-t at Station M
Station M-1 : Aug. 26, 1942
Station M

: Aug. 29—30, 1942 (Shaded : Unstable area)
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Station M-3 : Sept. 1—2, 1942
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Fig. 11 Diurnal variation of Richardoson’s number at Station M.
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Table 1 Integrated mean current speeds (kt.) in the flood and ebb tides at Sta. M.
|
| 25—26 Aug. 1942
|
Depth Inflow Ouflow Inflow Outflow Total
| 10 M 1. 40 kts. —1. 12 kts. 5 kts. —1. 48 kts. 0. 05
25 1. 03 —1.22 0. 90 —1.48 —0. 77
50 1. 40 0.72 0. 56
90 0. 97 —(. 43 0. 64 —0. 80 0. 38
Total 4. 80 —4.10 345, 5. 11 0. 90
29—30 Aug. 1942
Depth Inflow Outflow Inflow Outflow Total
10 M 1. 30 kts. —0. 80 kts. 1. 82 0. 79
1. 24 1535 1. 26 —1.31 0. 16
50 1575 0. 74 1.16 0. 45
90 1. 46 11552 1,33 1. 02
Total 5. 72 5.42 ). 15 5. 02 0. 43
N &
1—2 Sept. 1942
Depth Inflow Outflow Total
9 10 M 1. 32 kts. 0. 94 kts. 0. 38
&
B 25 0. 97 0. 71 0. 26
~
50 0. 55 0. 94 —0. 39
=
L‘! 90 0. 55 0. 66 0.11
|
1L

Total
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Diurnal variation of water temperature (°C) and salinity (%) at Station S.
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Fig. 15 Relationship between the amount of evaporation and the wind speed.

Table 2 Calculation of heat supply between sea and atmosphere before and after passage of a typhoon.

Date Stas. Latent heat Sensible heat Total Remarks
(Q. ly/day)  (Qc ly/day) (Qa ly/day)

Aug. 25—26 N —3. 04 —30. 47 —33. 51 Before 4210 passage
1942

Aug. 29—30 N 45. 25 -41. 02 —86. 27 After 4210 passage
1942

Aug. 25—26 S 351. 08 59. 76 410. 84 Before 4210 passage
1942

Aug. 29—30 S 70. 94 —50. 07 20. 87 After 4210 passage

1942

{(Note) Heat (+) ; Stream from sea to atmosphere
Heat (—) ; On the contrary from atmosphere to sea
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Fig. 16 Horizontal distribution of Q, (ly/day) from Aug. 30—Sept. 2, 1942.
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Table 3 Meteorological observation during passage of a typhoon at each locality.
Position Max. pressure (mm Time Max. wind speed (m/sec) Dir. | b
Oita < 19 : 30 27 th 18. 2 SE, SSE
Uwajima 741. 6 18 : 07 27 th 14. 9 ,°\
Shimizu 746. 0 18 : 30 27 th 15. 0 S \
Ashizuri 746. 1 18 : 30 27 th 14.7 ESE
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Fig. 17 Comparison of Q, and Q. obtained before and after the passage
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Fig. 18 Horizontal distribution of water temperature (°C) on Aug. 30—Sept. 1,1942.
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