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ON THE OBSERVATIONS OF CRUSTAL STRAINS
DUE TO CHILE TIDE WAVE

by Dr. Sci. Izuo OZAWA

Synopsis

The periodic variations of the ground-strains due to Chili tide wave in May 24,
1960 have been observed at Kishu (14.8 km away from the Pacific coast), Osakayama
(65 km away from the Ise Bay) and Suhara (at sea-shore). According to the observa-
tions except Suhara the ratio k of the amplitude of the strain due to the tsunami and
that of the semi-diurnal tide of it is very smaller than the ratio s of the amplitude of
the tsunami and that of the semi-diurnal tide level at Kumano Sea. Using the values
of k& and m, the amplitude ratios of direct-effect due to the tidal force and the indirect
effect due to the oceanic tide in these three observatories are calculated. This result
shows that the indirect terms are negligible order at the observatories where is more

than 10km away from ocean.
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Table 1 The constants of the extensometers at Kishu

?g;iﬁ’:g ogf|’l‘ype of instrument/Span of observation| Sensitivity Remark
N30°w H-53 type 4.54m 1.34%1078/mm/3m | Slag wire & spring
N60°E H-53 type 7.53m 1.27 x10"8/mm/2m ”
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Fig. 1 Locations of observatories and their
observing directions
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DI NI BEER O BRI Table 2 K RIN %, CORORECEHOBEBORIITHEDONFEL R T,

Table 2 The constants of extensometers in Osakayama

Direction of| Type of Span of T
observation | instrument observation Sensitivity Remark
|
N—S i H-59-A type 4.14m | 0.451x1078/mm/1.8m | rod & horizontal pendulum
E—W H-59-A type 5.40m |0,385x10%/mm/1.8m ”
S29°E Sassa-type 4.2m 3.0x107%/mm/5.0m slag-wire & trifilar suspension
Vertical V-59-A type 4.4m } 0.91x10-8/mm/3.8m | wire & horizontal pendulum
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Photo 1 Photographic record of the linear strain of the
ground at Kishu by means of extensometer
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Photo 2 (¢) Photo 2 (c)
Photo 2 Photographic records of the linear strains of the ground at
Osakayama by means of extensometers
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Fig. 2 Variations of tide level due to Chili Tsunami at Owase, and that of
ground strain in Kishu and Osakayama.
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Table 3 T Al A N /\/\/\/\/\’\M\
Semi-diurnal tide ® phase Xfilkr ~ ~~ IRAYASRR N v
3 M, ElofEHED phase angle /R S T Voo
Lfz, ¥7c Range (32X D& I OMIGT Fig. 3 The records of tide gauge at Shimotsu, and
% phase DETH 5, extensogram and tiltgram at Suhara

Table 3 Maximum range of the Tsunami’s effects, that of semi-diurnal tide,
and ratios of the Tsunami’s effect and the semi-diurnal tide's one

Semi-diurnal tide | Maximum range
Observatory Instrument || of tsunami’s Ratio B/A
| Range (A) [Phase| effect (B)
Owase tidegauge ’ 1.16m 165° 5.97m 5.17
Kishu extensometer N30°W 4.85%10"% | —29° 1.75%10-8 0.36;
Osakayama extensometer E-W 3.08>108 9° <0.40>10-8 | 0.13;
Osakayama extensometer N-S 3.88x108 21° <0.60x10"8 0.15;
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Table 4 The ranges of the tsunami’s effect, that of the semidiurnal tide and
the ratios of the tsunami’s effect and the semi-diurnal tide’s one

Semi-diurnal tide |Range of tsunami’s effect (B)f Ratio B/A
Observatory Instrument 1 [ ‘ ‘
‘ Range (A) Phase at 184 at 214 jat 18hat 214
Shimotsu | tide gauge 0.90m ' 180° 0.88m '  0.60m | 0.98 | 0.67
Suhara | extensometer N-S | 1.60  50° |  0.55 0.40 10.34 | 0.25
Suhara | tiltmeter E-W e | o7 120 0.36 | 0.61
Suhara | tiltmeter N-S 100 | . 0.65 1.00 0.65 | 1.00
Suhara extensometer Vertical 1.55 ‘ 180° 0.80 ' 0.95 0.52 | 0.61
o ! \

Table 4 DA & OBEOMBEIIFEEEK LTORNE, BLX mm TH D,
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