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ANOMALOUS CHANGES IN THE GEOMAGNETIC TOTAL FORCE ASSOCIATED
WITH THE OCCURRENCE OF THE OFF NOTO PENINSULA EARTHQUAKE

By Tadanori GOTO, Shinya SAKANAKA, Yuki HORI, Yasuo WADA,
Norihiko SuMITOMO and Naoto OSHIMAN

Synopsis

We examined secular variations of the geomagnetic total force at Horyu,
Nishi-Amo and Tottori magnetic observation stations. We found that some anomalous
changes at Horyu preceded the occurrence of Off Noto peninsula earthquake which
occurred in February of 1993 with M=6.6 and that the anomaly was recognizedto con-
tinue after the earthquake. In order to detect additional changes of the magnetic total
force, we set up a number of magnetic points for temporal magnetic surveys and carried
out precise surveys three times during about one year. The survey results show that
the magnetic total force tends probably to increase around the northern part of Noto

peninsula.
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Fig. 1 Secular variations of the geomagnetic total force difference between two stations among Horyu
(HRJ), Nishi-Amo (AMO) and Tottri (TOT) observation stations. Anomalous variations at
HR]J are recognized to start from the biginning of 1990 and still continue after the earthquake
occurrence which is indicated by arrows.
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Fig. 2 Secular variation of the geomagnetic total force difference between Horyu (HRY) and
Nishi-Amo observation station (AMO). An arrow indicates the day when Off Noto peninsula

earthquake occuerred.

s &
g o § o M- ' HRJ

- 11 ) s KRR 1 AMO

5 s

; SBE

b . 5 . » TO
g g AMG

-5 | + : 5 s - : | 4+

1992 - 1993 1992 1993

Fig. 3 Secular variations of the geomagnetic total force of HR], AMO, SBE (Sabae) and AMG
(Amagase) referring to TOT. Arrows indicate the month when Off Noto peninsula earthquake

occurred.
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Fig. 4 Distribution of the standard secular variation of the geomagnetic total force over the Japan re-
gion, which was obtained from analysis of both the first magnetic survey data by the GSI and
data from the permanent observation stations.
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Fig. 5 Location map of magnetic points (closed circles), Horyu (HRJ) and Nishi-Amo (AMO)

observation stations (triangles). & indicates the location of the epicenter of Off Noto peninsula
earthquake (M=6.6).
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Fig. 6 Example of daily changes of the geomagnetic total force observed at GNJ and HRJ on Jan. 9,

1994.
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Fig. 8 Temporal changes of the geomagnetic total force difference between each magnetic point and
AMO during the period from March to August, 1993. Circles and a triangle indicate magnetic
points and HRJ observation station. Black and gray circles show magnetic points where tempor-
al changes are positive, amounting to more than 5nT and values from OnT to 5nT. The open

circle shows a negative value.
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Fig. 9 Examples of daily changes of the geomagnetic total force at Horyu observation station in sur-

veyed days on March 3, August 3 in 1993 and January 9 in 1994. Base values of each day are

arbitrary.

Table 1. Fourie components of the geomagnetic disturbances, correction factor and amount of correc-

tion.
Site Name |Period (min)| ain (nT) bin (nT) aip/aim bip/biy aii (nT) bi;F (nT)
128 1.29 0.3 1.09 1.05 0.12 —0.02
0O 64 - —0.63 0.59 —0.31 KN 0.83
32 ~0.13 —0.12 1.65 0.54 —0.08 0.05
16 — — 0.84 0.74 — —
128 ~0.62 1.51 1.06 1.23 ~0.04 0.34
64 - —1.44 0.82 3.14 - ~3.09
OYA 32 - ~0.32 1.33 1.55 - —0.18
16 _ - 0.82 1.23 - —
128 —0.18 —0.32 1.04 1.04 0.00 —0.01
64 - - 0.82 1.44 - -
GNJ 32 - — 1.15 1.22 - -
16 - - 0.87 1.41 - ~
128 5.4 0.36 1.19 1.06 0.46 0.02
YMN 64 ~ ~1.10 2.09 0.82 - 0.20
32 —0.21 —0.22 1.35 1.33 —0.07 —0.07
16 — — 1.63 0.82 - —
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Fig. 10 Temporal changes of the geomagnetic total force difference between each magnetic point and
AMO observation station during the period from August in 1993 to January in 1994. Circles
and a triangle indicate magnetic points and HR] observation station. Gray circles show magne-
tic points where temporal changes are negative, larger than —5nT and open circles show

negative values lower than —5nT.
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