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Precursors to the 1982 Off Urakawa Earthquake, Hokkaido : Seismicity,
b-value, and Seismic Velocity Change

By Yoshinobu MoTovA
Research Center for Earthquake Prediction, Faculty of Science,
Hokkaido University
(Received March 16, 1983 )

On March 21, 1982, a large earthquake of magnitude 7.1 occurred off Urakawa,
Hokkaido and caused severe local damage in the Hidaka District, near the focal region. A
series of systematic change in time-space pattern of seismicity in and around the focal region,
from early December, 1981 to just before the event, was recognized as a precursor. Foreshock
activity began four hours prior to the main shock.

In this paper we investigate other precursors of longer-term and found the following
items : 1) seismic activity decreased from 1976, 2) magnitude-frequency relation for earth-
quakes larger than M 5 changed from 1971, and 3) seismic P-wave velocity increased from
1974 and recovered before the large earthquake. These precursory phenomena appeared in
wider region southwest off Urakawa, than the focal region.
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Fig.1. Map of Hokkaido and northern Honshu, Japan. Seismicity by
Japan Meteorological Agency (JMA) is shown. Encircled areas show
focal regions of large earthquakes. HAK indicates location of a
station of JMA used in this study. Star denotes location of March 21,

1982 event, M 7. 1. Boxed area represents area of investigation sur-
rounding the March event.
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Fig. 2. Magnitude-cumulative frequency distributions of earthquakes.
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Fig. 3. Epicenters of large earthquakes.
Symbol size corresponds to magnitude.
Numeral indicates year of occurrence.
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Fig. 4. Cumulative seismic energy released by earthquakes.
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Fig. 5. Cumulative number of earthquakes. Dotted part shows decrease of
seismicity with relation to the 1982 event.
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Fig. 6. Upper : Magnitude-time diagram. Lower : b-value plotted against
time. b=0.97 is obtained for earthquakes in the period 1961—1970.
Significance of the difference between each b-value and b=0.97 was
tested. Big and middle circles indicate the difference at significance

levels of 0.05 and 0.1, respectively. For A and B, numerals are

F =1.552 < Foos (40, 70)=1.559 and F =1.958 < Fooss (10, 70)= 1.964,

respectively.
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Fig. 7. Magnitude-cumulative frequency
distributions of earthquakes. Events of
smaller than M 5.0 are added.
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Fig.8. Epicenters of earthquakes used in O—C in-
vestigation. Open and solid symbols show events
before and after 1973, respectively. Large and
small symbol sizes show M =5.0 and 5.0>M=4.5,
respectively. Crosses show seismic stations :
KMU (Hokkaido University), URA and HOO
(JMA). Enclosed area shows the focal region of
the 1982 Off Urakawa Earthquake.
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1976 7 A 57— 213 RCEP ATV A —F—E N T35, = OBBHKRIDOEE »BRIEIC
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LR & e Lim 2R L T 3 (Fig. 10) o ¢, KMU o) @iifEic M H 2 L ixBbnik
LN

KMUB L 0'URAOBHI AR 3 BEERORZICH LN T 841 5 1), HEREEY
T, O~ CRBEBREXR 2 RETHLE2OHEL I T TR TTHEL. ZORBIIFERT S
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Fig. 9. P-wave travel time residual, O—C, plotted
against time. Hypocenters and origin times re-
ported in ISC bulletin are used. For off Urakawa
and Hidaka range, circle and triangle events in
Fig. 8 are used, respectively.
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Fig.10. O—C in four stations plotted against time. Earthquakes off
Urakawa are used. Hypocenters and origin times are based on 1SC
bulletin.
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Fig.11. O—C in KMU and URA plotted against time. Earthquakes off
Urakawa are used. Hypocenters and origin times are taken from ISC
and JMA bulletin, respectively.
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