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A COMMENT UPON THE EFFECT OF OCEAN
TIDES ON EARTH TIDES

By Torao Tanaka

Synopsis

The Arctic Ocean, Sea of Okhotsk, Yellow Sea, East China Sea and the western half of Seto
Naikai do not exert significant influences on the earth tides in Kyoto compared with the Pacific
Ocean, judging from their location and size. The effects of ocean tides in seas farther than a
distance of 4000 or 1000 km from Kyoto are concluded to be negligible in cases of tilt or strain tide,
respectively, while more distant oceans must be taken into consideration in the case of gravity tide
in Kyoto. The effect of the M; ocean tide on the gravity tide in Kyusha is larger than that in
Hokkaido due to dominant effects of the northwestern part of the Pacific Ocean and the East
China Sea in Kyiishil; the effect of the Sea of Japan is unexpectedly small.
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Fig. 1. Areal density distribution of oceans versus the distance 4 (4; the earth’s radius) along
the surface from Kyoto.
P: Pacific Ocean, A: Atlantic Ocean, AO: Arctic Ocean, I: Indian Ocean,
SJ: Sea of Japan, EC: East China Sea, YS: Yellow Sea, SO: Sea of Okhotsk,
OW: Osaka-Wan, KS: Kii-suidd, SN: Seto Naikai, IW: Ise-Wan, WW: Wa-
kasa-Wan, TOTAL: Total of the whole area.
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Fig. 2. Cumulative sums of radial and tangential Fig. 3. Cumulative sums of the Newtonian (dotted

ground displacements, U and V, at Kyoto line), elastic (dashed line) parts and their
obtained by integrating the products of the sum (solid line) of the oceanic effect on
curve “TOTAL” in Fig. 1 and the Green’s gravity at Kyoto obtained by the same
functions by Farrell (1972). procedure in Fig. 2.
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Fig. 4. Cumulative sums of the Newtonian (dotted Fig. 5. Cumulative sums of the longitudinal (solid

line), elastic (dashed line) parts and their line) and transversal (dashed line) strains
sum (solid line) of the oceanic effect on tilt at Kyoto due to the oceans obtained by
at Kyoto obtained by the same procedure the same procedure in Fig. 2.
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Fig. 6. Spatial distribution of the M; amplitude (a) and phase lag (b) of the Newtonian part in
the oceanic effect on gravity.
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Fig. 7. Spatial distribution of the M, amplitude (a) and phase lag (b) of the elastic part in the
oceanic effect on gravity.
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Fig. 8. Spatial distribution of the M, amplitude (a) and phase lag (b) of the total oceanic effect
on gravity.

SAPPORO iATL' |IND l wa PAC ‘lNE

¢ so
mizusawa | | [ [ T T E
wakone | | ] ] 1E
Kkanazawa | | | | ﬂ§|

kvoto [ | | ]

TI—1H)
wamaon [T ] EEERI=1
R S— T 1=
awom [T ] -

m—— EAST CHlNAﬂ
T T T 1
° s (1GAL) 10
Fig. 9. Diagram showing the M, amplitudes of the oceanic effects on gravity tide from each ocean.
ATL: Atlantic Ocean, IND: Indian Ocean, NW PAC, NE, SW, SE PAC: NW, NE,

SW and SE parts of Pacific Ocean, respectively, SO: Sea of Okhotsk, SJ: Sea of Japan,
SETO: Seto Naikai, EAST CHINA: East China Sea.
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