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Fig. 1. Changes in water level (corrected for barometric pressure)
observed at Funabara prior to the Izu-Oshima-kinkai earthquake of 1978.
The coseismic fall in water level is about 7m.
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Fig. 2. Changes in water level (daily mean value) corrected for
barometric pressure. The rapid fall of the water level is caused by
pumping-up of hot water at a nearby well, which was intentionally done
for 1.5 days at Yokogane-no-Yu, 300m upstream of our well on the Funa-
bara River. Simildr phenomena appear on holidays (denoted with a
circle), which are conspicuous at the sections on the record indicated
with arrows. This is because more hot water is used on holidays than
usual at surrounding hot springs.
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Fig. 3. Changes in water level (cor- Fig. 4. Changes in water level (cor-

rected for barometric pressure observed rected for barometric pressure) observed

at Funabara. A circle denotes a holiday at Funabara. Pumping-up of hot water at

(Sunday or national holiday) Yokogane-no-Yu produces a large effect
on the water level.
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Fig. 6. Changes in water level (daily mean value) corrected for
barometric pressure. The horizontal line shows the time of pumping-up
of hot water at Tamafuji-no-Yu. An oblique line indicates relative pres-
sures in an air tube before and after pumping.
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Fig. 7. Daily mean water level at Funabara. The bottom line graph
shows daily rainfall observed at Hontani, 6km southeast of Funabara.
The effect of rainfall on the water level is not clear. The rapid rise in
the water level in March was triggered by the suspension of pumping-
up at Tamafuji-no«Yu. The large fall which lasted for nearly one month
since the middle of July is also attributed to artificial causes.
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Fig. 9. Changes in water level (corrected for barometric pressure
and rainfall) observed at Kakigi prior to the Jzu-Oshima-kinkai earth-
quake of 1978. The coseismic fall in water level is about 1.5m.
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Fig. 10. Comparison of changes in Fig. 11. Changes in water level
water level (top) and barometric pres- (corrected for Dbarometric pressure)

sure (center). The bottom figure shows observed at Kakigi, and daily rainfall
the water level corrected for barometric observed at Mt. Daruma, 8km upstream
pressure. of Kakigi on the Kakigi River.
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Fig. 12. Changes in water level Fig. 13. Changes in water level
(corrected for barometric pressure) (corrected for barometric pressure)

observed at Kakigi, and daily rainfall observed at Kakigi. Daily rainfall at

observed at Mt. Daruma. Mt. Daruma (upper figure) and

real

time-dependent rainfall at Kakigi (lower

figure) are shown together.
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Fig. 14. Changes in water level (corrected for barometric pressure)
observed at Kakigi are shown together with the daily rainfall observed
at Mt. Daruma. A step-like rise in the water level beginning on the
22nd of May is unexplainable in terms of rainfall.
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WATER LEVEL AT KAKIGI (corrected for barometric pressure)

WATER LEVEL OF RIVER KANO

RAINFALL AT MT.DARUMA
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Fig. 15. Changes in water level observed at Kakigi (top), and changes
in water level of the Kano River observed at Endo Bridge, 4km down-
stream from Kakigi (center). Lines with letters such as G, Ts on their
tops indicate the times of occurrence of felt earthquakes at Ajiro, Izu
Peninsula. The bottom line graph shows daily rainfall at Mt. Daruma.

WATER LEVEL AT KAKIG! (corrected tor barometric pressure
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Fig. 16. Bottom curves show changes in water level at Kakigi cor-
rected for rainfall with the use of R. Kano’s data on changes in water
level. The top curve is obtained from the bottom curve by neglecting
sharp peaks corresponding to the rainfall more than 10mm. Arrows indicate
the times of occurrence of felt earthquakes at Ajiro.
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48.  Precursory Changes in Water Level at Funabara and Kakigi
before the Izu-Oshima-kinkar Earthquake of 1978.

By Rinzo YamaGucHI and Toshikazu ODAKA,
Earthquake Research Institute.

Measurements of the ground water level of deep wells have been made at Funa-
bara and Kakigi in the Izu Peninsula since September 1976. The depth of the two
wells is 600m and 250m respectively. Remarkable coseismic drops of about 7m and
1.5m were recorded at the respective wells associated with the Izu-Oshima-kinkai
earthquake of January 14th, 1978. Large foreshocks and aftershocks were also followed
by changes in water level.

Precursory changes can be recognized on the record at Funabara; the earthquake
occurred about a month after a rising trend in the water level which had lasted for
several months or more changed to rapid falling. It is not clear when the precursory
rising began because it overlapped changes attributed to artificial causes.

Precursory changes as observed at Funabara could not be detected at Kakigi.
This may be partly because a shallow well tends to keep a constant water level ;
the water level at Kakigi, for example, is greatly affected by rainfall but it rapidly
returns to the previous level, and hence relatively slow variations of water level caused
by variations of pore pressure (or originally of tectonic stresses) do not appear on the
records.

We think that a deep well is in general more suitable than a shallow well for
detecting changes in water level associated with an earthquake. We also believe that
generally speaking only a record that shows clear coseismic changes bears discussion
with regard to the possibility of detecting precursory phenomena of an earthquake,
because coseismic changes reflect drastic changes in the state of stress fields associated
with an earthquake and thus are large compared with the changes occurring gradually
in advance of it.



