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Abstract

Since 1992, geodetic measurements with GPS have been conducted in the Matsumoto basin,
Nagano Prefecture, central Japan. The Matsumoto basin is located on the Itoigawa-Shizuoka
Tectonic Line, which has recently been considered to be a plate boundary between the Eurasian
plate and the North American plate. The GPS network of Shinshu University, established along the
Itoigawa-Shizuoka Tectonic Line, consists of six observation stations-Shinshu University, Mu-
royama, Nakayama, Takaseiri, Miyamura, and Omine. The observed data were analyzed from
broadcast ephemeris and default meteorological values using the double difference technique.

From the present GPS measurements, it was found that during the period from 1992 to 2006, in
the southern part of the Matsumoto basin, the distance between Muroyama and Shinshu University,
about 12km in the east-west direction, contracted at a rate of —1 mm/year (—0.1 ppm/year). On the
other hand, in the northern part of the Matsumoto basin, the distance between Omine and Takaseiri
about 11 km in the east-west direction, contracted at a rate of —5mm/year (—0.5ppm/year) in
almost the same period. Crustal deformation in the Matsumoto basin, northern Nagano Prefecture,

during the last fourteen years, 1992-2006, are reported and discussed in the present study.
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Fig. 1. The locations of the GPS stations of Shinshu
university in and around the Matsumoto basin,
reported in the present study. SHU shows Shinshu-
University; MRO, Muroyama; NKY, Nakayama; MYM,
Miyamura; TKS, Takaseiri; OMN, Omine. MB is the
Matsumoto basin. ISTL is the Itoigawa-Shizuoka
Tectonic Line, called to the East Matsumoto Basin
Fault. HIDA MTS shows the Hida Mountains.

Table 1. GPS station coordinates (WGS84) in the Matsumoto basin used in

the present study.

Site Latitude Longitude Height
Shinshu-U. (SHU) N 36°15"04.92909" E 137°58739.62820" 686.101 m
Muroyama (MRO) N 36°15"13.15291” E 137°50°44.71141" 835.880m
Nakayama (NKY) N 36°11'53.02290" E 137°5926.89710" 879.091m
Takaseiri (TKS) N 36°31°00.29890" E 137°46747.99750" 989.785m
Miyamura  (MYM) N 36°33"11.98630" E 137°5329.14540” 874.324m
Omine (OMN) N 36°27'54.15670" E 137°5322.55210" 1051.258 m
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Fig. 2. Temporal changes of baseline lengths between Nuroyama (MRO) and Shinshu-University (SHU) sites for

1992-2006.
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Fig. 3. Temporal changes of the horizontal component in the north-south direction of GPS coordinates at
Muroyama (MRO) site, when fixed at Shinshu-University (SHU). Upward shows to north.
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Fig. 4. Temporal changes of horizontal component in east-west direction of GPS coordinates at Muroyama (MRO)
site , when fixed at Shinshu-University (SHU). Upward shows to east.
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Fig. 5. Temporal changes of the vertical component in GPS coordinates at Muroyama (MRO) site, when fixed at
Shinshu-University (SHU). Upward shows to upheaval.
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Fig. 6. Temporal changes of baseline lengths between Nakayama (NKY) and Shinshu-University (SHU) sites for

1992-2006.
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Fig. 7. Temporal changes of the horizontal component in the north-south direction of GPS coordinates at

Nakayama (NKY) site, when fixed at Shinshu-University (SHU). Upward shows to north.
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Fig. 8. Temporal changes of the horizontal component in the east-west direction of GPS coordinates at
Nakayama (NKY) site, when fixed at Shinshu-University (SHU). Upward shows to east.
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Fig. 9. Temporal changes of the vertical component in GPS coordinates at Nakayama (NKY) site, when fixed at
Shinshu-University (SHU). Upward shows to upheaval.
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Fig. 10. Temporal changes of baseline lengths between Nakayama (NKY) and Muroyama (MRO) sites for 1992-2006.
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Fig. 11. Temporal changes of baseline lengths between Miyamura (MYM) and Takaseiri (TKS) sites for 1992-2005.
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Temporal changes of baseline lengths between Omine (OMN) and Takaseiri (TKS) sites for 1992-2005.
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Fig. 13. Temporal changes of baseline lengths between Miyamura (MYM) and Omine (OMN) sites for 1992-2005.
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