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Fig. 1. Location of the network of the resurveyed trilateration points (open
circles) and the epicentral distribution of the mainshock (M=6.8) and aftershocks

(double and solid circles) during September 14—October 31, 1984 (after NAGOYA
UNIVERSITY, 1985).
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Fig. 2. Observed displacements of the trilateration points during 1978-1984
(GEOGRAPHICAL SURVEY INSTITUTE. 1985). In this figure, the rotation and lateral
shift of the network are assumed to be zero.
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Table 1. Fault parameters inferred from the distance change
(during 1978-1984) between the 8 trilateration points.
The range in which the standard deviation (of obser-
vation minus calculation) is less than twice as much
as the best fitting mode] is shown in parentheses. The
ranges for the fault location indicate the deviation at
the earstern edge of the fault.

Location (center of the upper margin)

137°30.47'E —0.3~0.5km

35°48.64'N —0.2~0.2km

(Depth) 0.5 km ( 0.3~0.7km)

Strike N70°E ( 68°~T1°E )
Dip angle T4°N (BT°N~87°S )
Slip angle 24° ( 9°~37° )
 Length 14.0 km ( 8.3~c0 km)
Width 1.9 km ( 1.0~3.9m )
Fault slip 1.6 m ( 1.2~2.0m )
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Fig. 3. Location of a proposed fault which is fitted to the distance change
of the trilateration points. Solid and broken arrows show the calculated and
observed displacements, respectively. The observed displacements differ slightly
from those in Fig. 2, because they include little clockwise rotation of the net-
work by 0.0005 degree in this figure.
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Fig. 4. Observed and calculated distance changes between trilatera-

tion points.
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Fig. 5. Standard deviations between observed and calculated distance
changes versus the depth of the upper (solid curve) and lower (dotted curve)
margins, and the length (dushed curve) of a rectangular fault (when the eastern
edge is fixed). Triangles indicate the values for the best fitted fault model.
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A Fault Model of the 1984 Western Nagano Prefecture
Earthquake Based on the Distance Change
of Trilateration Points

Ken’ichiro YAMASHINA
Earthquake Research Institute
and
Takashi TADA
Geographical Survey Institute

A rectangular fault model for the western Nagano prefecture earthquake of September
14, 1984 (M=6.8) is obtained purely based on the distance changes of a network of 8 tri-
lateration points surveyed in 1978 and 1984 (Nov.). The inferred fault parameters are: N70°E
in strike, 74°N in dip angle, 24° in slip angle (right lateral with a slight normal com-
ponent), 14km in length, 2km in width, 0.5km in depth of the upper margin, and 1.6m in
fault slip. An almost identical model is obtained based on the linear strain changes between
these trilateration points with a shorter fault length (11km in this case). These para-
meters are generally consistent with seismic and other data, excepting the fault width.
The hypocentral distribution of aftershocks represents, a longer width than the caleula-
tions mentioned above, suggesting a concentration of the fault slip at shallower depths.
Although the available network of trilateration points covers only a part of the epicentral
region, the present method, which is independent of the apparent rotation and lateral shift
of the network, is useful in analyzing the fault parameters.



