35

ey & HiERFEAE & DBRRIT DN T
RoOoW Rk

ON THE RELATION BETWEEN RAINFALL AND THE
OCCURRENCE OF EARTHQUAKES

By Kazuo OIKE

Synopsis

Some characieristic evidences suggesting that the heavy rainfall triggers the occurrence of

earthquakes are described as follows;

(a) Monthly distribution of frequency of shallow shocks in the Inner Zone of the Southwest
Japan shows the similar pattern as the rates of change of mean monthly precipita-
tion.

(b) Many large earthquakes occur at the beginnings of the rainy seasons.

(¢) In many cases local heavy rainfalls take place in the epicentral region in a few days
before the occurrence of earthquakes.

(d) There are many cases in which earthquakes occur 3 to 5 days after heavy rainfalls?

(e) Microearthquake activity along the Yamasaki Fault clearly increases when large effect
of rainfall is observed by extensometers crossing the fractured zone.

(fy Temporal variation of microearthquake activity along the active fault corresponds well
to the variation of precipitation and the water level of the river.
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' Fig.2. Shows that the beginning of the seismic active period corresponds to the sudden
increase of water level at the beginning of the rainy season in February 1969.
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Fig.3. Shows data in a very quiet period. Daily number of shocks has been obtained
by the temporary observation with very high gain.
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Fig.4. Shows the relation between comparatively large activities and
change of water level.
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Fig.5. Periodical change of seismic activity at Yamasaki region.
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Fig.7. Another example on the aftershock activity in the Central Gifu region in relation to rainfalls.
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Fig.8. Distribution of rainfalls before main shock of August 18, 1968, and large
aftershocks in the Wachi region.
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Fig.10. Repeated rainfalls before the Central Gifu earthquake (M =6.6).
A line in each map shows an aftershock region.
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Fig.11. Examples showing that sudden increase of water in the river at the beginning
of rainy season triggers the occurrence of earthquakes.
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Fig.12. Distribution .of precipitation just before
earthquakes. (C) and (D) correspond to those
in Fig.11.

B3, WEOHZT D THS 2 AEP 8 FO®R¥EILE L,
BREBSIHEOKREINE LOMICR—BIENEREZRS
nIzOs, ATSILOBREIIANORKIT X » TEULHRIBEP
I3 DB L 2 DERIDMER & ORJICIHT S » 0BG
DEAETELITH B, 2DERIT, Fig.13 WRIHTHS
M, Chdickd s, BRESKEOVIZEROEHICK ST
BRBRETEENZ B,

5. #ERTHISMEHE

Fig.14 3, LA OHBIASSHIRE Z0 5 OF%O
BRKBEERLTVE, COLSSHIERBOHEKRDF ~
243, Fig.1 IRz M=>4 DI EOMEIGMED > b, 135
DHFFICONTE LN, EERMBROPTH S hicRICERD
P AEFMET I8 HMIZH 5, ZD D bD8%ICDNTHEH
WEERRBZLENTES,

WEREOHAHMN LTEREDY, fikl BEC—ER
P EOBERDS - 7B AERL - 5EED, Fig 15 ITR3INT
W3, ORI LIS, HERT 3~ 5 HICBROBEEOFN
ZEDbhd, COWHER, BREDOTRERETIEL,
7, MOTRERESTEEREHBCRSN S,

AAFERROZVHETHY, EFHOHEELE D, #-7T,

— -

mm /day
[ J
° [ L J o
¢ %o
M
C C 1 1
(o] ! 2 3
- 0®
- [ X ]
- 0 @
- day
- (]
- o0o0
1 1 1
o] | 2 3

Fig.13. Upper part shows the relation

between precipitations and
magnitudes of microearth-
quakes induced by the water-
injection at the Ikuno mine.
Lower part shows the relation
between time intervals from
rainfall to shock and magnitudes.
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Fig.17. Number of shocks with rainflals more than 10 or 50mm/day in T days before
(open circle) and after (closed circle) the occurrence.
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Fig.18. An example of relation between short term sirain change and microearthquakes,
and epicentral distributions in the same period before and after a rainfall.
Epicentral distributions in the righthand show another example before and after
a heavy rainfall.
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