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Abstract

Since 1994, crustal deformation in northern Nagano Prefecture, including the Hida mountain
range, has been measured by a geodetic survey using the Global Positioning System (GPS). The GPS
network, established at Nishihotaka-Dake, Hida mountains, and in the Matsumoto Basin along the
Itoigawa-Shizuoka Tectonic Line, consists of three observation stations, Kurio (Nishihotaka-Dake),
The observed data are
analyzed from broadcast ephemeris and default meteorological values using the double difference

Hakuba (Hakuba village), and Shinshu University (Matsumoto city).

technique.

From the present GPS measurements, it has been found that, for the baseline between Kurio and
Shinshu University, which is about 34 km in length in the east-west direction, the temporal change
of baseline length during thirteen years from 1994 to 2007 showed a contraction of —4cm (—1 ppm).
Variations of upheaval at Kurio, Nishihotaka-dake, were almost zero during the same period, when
fixed at Shinshu-University (Matsumoto city). On the other hand, at the baseline between Kurio and
Hakuba, which is about 53 km in the northeast-southwest direction, the temporal change of baseline
length showed an extension of +5cm (+1 ppm) during the twelve years from 1995 to 2007. And, at
the baseline between Hakuba and Shinshu University, which is about 51 km in the northwest-
southeast direction, the temporal change of baseline length showed a contraction of —5cm (—1
ppm) during the same period. Crustal deformation in northern Nagano Prefecture, including the
Hida mountains during the last thirteen years, 1994-2007, are reported and discussed in the present
study.
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Fig. 1. The locations of the GPS stations of Shinshu
University used in the present study at and aroud
the Hida mountains. SHU shows Shinshu-University;
HKB, Hakuba; KRO, Kurio. HIDA MTS shows the
Hida mountains, and MB shows the Matsumoto
basin. ISTL is the Itoigawa-Shizuoka Tectonic Line,
called to the East Matsumoto Basin Fault at the
Matsumoto basin.
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Fig. 2. Epicenter distribution of the northern part of Nagano Prefecture from Jan. 1997-Dec. 2005, M >0,

determined by the Earthquake Research Institute, University of Tokyo (Tsukuda, 2006). Large triangle
surrounded with SHU, KRO, and HKB in this figure shows the baselines of GPS network in the present study.
A shows the epicenters of the 1998 Hida earthquake swarm.

Table 1. GPS station coordinates (WGS84) used in the present study.

Site Latitude

Shinshu-U. (SHU)
Kurio (KRO)
Hakuba (HKB)

N 36°15704.92909"
N 36°16'04.67046"
N 36°41'53.47860"

Longitude Height
E 137°58739.62820" 686.101 m
E 137°36707.59497" 2199.390 m
E 137°51742.38589" 758.437m
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Fig. 3. Temporal changes of baseline lengths between Kurio (KRO) and Shinshu-University(SHU) sites for 1994-2007.
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Fig. 4. Temporal changes of the horizontal component in the north-south direction of GPS coordinates at Kurio
(KRO) site, when fixed at Shinshu-University (SHU). Upward shows to north.
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Fig. 5. Temporal changes of the horizontal component in the east-west direction of GPS coordinates at Kurio
(KRO) site, when fixed at Shinshu-University (SHU). Upward shows to east.
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Fig. 6. Temporal changes of vertical component in GPS coordinates at Kurio (KRO) site, when fixed at Shinshu-

University (SHU). Upward shows to upheaval.
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Fig. 8. Temporal changes of the horizontal component in the north-south direction of GPS coordinates at Kurio
(KRO) site , when fixed at Hakuba (HKB). Upward shows to north.
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Fig. 9. Temporal changes of the horizontal component in the east-west direction of GPS coordinates at Kurio
(KRO) site, when fixed at Hakuba (HKB). Upward shows to east.
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Fig. 10. Temporal changes of the vertical component in GPS coordinates at Kurio (KRO) site, when fixed at
Hakuba (HKB). Upward shows to upheaval.
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Fig. 11. Temporal changes of baseline lengths between Hakuba (HKB) and Shinshu-University (SHU) sites for
1995-2007.
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Fig. 12. Temporal changes of horizontal component in north-south direction of GPS coordinates at Hakuba
(HKB) site, when fixed at Shinshu-University (SHU). Upward shows to north.
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Fig. 138. Temporal changes of the horizontal component in the east-west direction of GPS coordinates at Hakuba
Upward shows to east.

(HKB) site, when fixed at Shinshu-University (SHU).
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Fig. 14. Temporal changes of the vertical component in GPS coordinates at Hakuba (HKB) site, when fixed at

Shinshu-University (SHU).
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