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EFFECTS OF THE TYPHOON 8506 TO THE COASTAL AND
SHELF WATERS AROUND THE SHIRAHAMA
OCEANOGRAPHIC TOWER

By Shigehisa NAKAMURA and Shigeatsu SERIZAWA

Synopsis

Effects of the Typhoon 8506 to the coastal and shelf waters off the south of Kii~Peninsula
are studied using the observed meteorological and oceanographical data obtained at the
Shirahama Oceanographic Tower and referring to the data from the surrounding other
stations observed by the Japan Meteorological Agency and the Maritime Safety Agency. In
this study, the meteorological tides (so-called “storm surge”) are evaluated to find a specific
pattern of the “offshore storm surge” on the coast of the south Kii-Peninsula. The wind
effects are also found in the timely variations of the current velocities especially in the
surface layer off Ichie. Shears induced by the effects of friction at the sea surface and
bottom off Ichie and off Esumi are estimated as avaraged values for 24 hours. The current
vector trajectries support to confirm the effects of the Typhoon to the waters. The observed
water temperatures off Ichie and off Esumi have revealed to find only a little effect of the
Typhoon. An existence of significant internal tides is clarified after comparing the tides at
Shirahama and the currents 20m above the sea bottom off Ichie and off Esumi. These
results surely be the essential data and references for evaluations of the local storm surge
induced by any model typhoon in the coastal and shelf zones in order to get an improved
prediction and establish a more effective protection work on the coast.
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Fig. 1 Weather map (surface) at 21h00mJST on 1985 June 30. Each encircled dot

shows the location of the center of the Typhoon 8506 (or IRMA) at

21h00mJST on each day from June 25 to July 1 (with the cautesy of the
Japan Meteorological Agency).
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Fig. 2 The topography of the interested area in this work.
1) Dots are the stations of Kyoto University (Tower and Minabe).
2) Circles are the stations of the Japan Meteorological Agency (Hosono (Shirahama)
and Owase).
3) Encircled crosses are the stations of the Hydrographic Office, the Maritime Safety
Agency (St. A off Ichie and St. B off Esumi).
4) Encircled dot shows the location of the wave buoy belonging to the Ministry of Trans-

portation (no data at this station was available in this work).
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Fig. 3 Current measuring array system at St. A off Ichie and St. B off Esumi (with the
cautesy of the Hydrographic Office, the Maritime Safety Agency).
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Fig. 5 Winds, meteorological tides and anomalies and amplitude of a wind-forced
seiche in a fishery harbor of Minabe.
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Fig. 6 A part of copied record of the sea-level variations at Minabe, as a demonstrative
illustration of a specific response to the local wind actions caused by the
Typhoon 8506.
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Fig. 7 Hourly variations of the current vectors U,y and Uy, at St. A off Ichie from June 28
to July 2, 1985 (with the cautesy of the Hydrographic Office, the Maritime Safety

Agency).
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Fig. 8 Hourly variations of the current vectors Upy and Up, at St. B off Esumi from June 28
to July 2, 1985 (with the cautesy of the Hydrographic Office, the Maritime Safety
Agency).
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1) Circles and dots show the times of Oh, 6h,
12h and 18h, respectively.

2) Circle shows the time Oh on the corres-
ponding day denoted just neighbor of the
circle.

3) Date is shown as 6/30 for June 30th for
example.
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Fig. 10 Current vector trajectries of Uy, and Uy, at St. B off Esumi.
1) Circles and dots show the times of Oh, 6h, 12h and 18h, respectively.
2) Circle shows the time Oh on the correspoding day denoted just neighbor of the circle.
3) Date is shown as 6/30 for June 30th for example.



dif - PR | BEEEERELREERICRY 2 A R85065 DR E 705

Table 1 Vertical shear obtained from the 24-hours-mean values of the
observed horizontal currents

St. A (off Ichie) St. B (off Esumi)

Date and time [Tag!*11asl ‘%:_ {Tpul 115 '%:—
(km) (km) (sec™t) (km) (km) (sec™1)

1985 June 29 Oh
1985 June 30 Oh
1985 July 1 0h
1985 July 2 0h

68km 95km —3.9x107? 1lkm 6km +0.8x10-3
95km 78km +2.5%10%  17km 6km +1.8x10-3
50km 48km +0.3x1073 27km S5km -+3.6x10-3
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Fig. 11 Wind-induced currents at St. A off Ichie separated out of the observed
currents U,y and wind vectors observed at the Tower at the passage
of the Typhoon 8506.
1) Current vector shows the direction of flow-down.
2) Wind vector shows the direction of the wind source.
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