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Abstract

Since 1992, geodetic measurements with GPS have been taken in the southern area of the Matsumoto
basin, Nagano Prefecture, central Japan. The Matsumoto basin is located on the Itoigawa-Shizuoka
Tectonic Line, which has recently been regarded as 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 four observation stations: Shinshu University, Muroyama, Nakayama, and
Matsumoto City Hall. The observed data were analyzed using broadcast ephemeris and default
meteorological values with the double-difference technique.

From the present GPS measurements, it was found that, during the period from 1992 to 2010, the
distance between Muroyama and Shinshu University—about 12 km in the east-west direction—contracted
4 cm (4 ppm). Subsequently, during the three years from 2010 to 2012, the temporal change of the baseline
length between Muroyama and Shinshu University showed an extension of 4 cm (4 ppm). In particular, the
steep change of the baseline length between them showed an extension of 1.5cm following the massive
Tohoku Earthquake, with a magnitude of 9.0 on March 11, 2011. The distance between Nakayama and
Shinshu University—about 6 km in the north-south direction—extended 1cm (2 ppm) during the period
from 1992 to 2010. Subsequently, in 2011, it contracted 1.5cm following the Naganoken Chubu Earth-
quakes, with magnitudes of 5.4 and 5.1, on June 30, 2011, which struck Matsumoto city. Crustal deformation
in the southern area of the Matsumoto basin, Nagano Prefecture during the last twenty years, 1992-2012,
is reported and discussed in the present study.
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Table 1. GPS station coordinates (WGS84) in southern area of the Matsumoto basin used in the present study.

Site Latitude

Longitude Height

Shinshu-U. (SHU) N 36° 15" 04.92909”
Muroyama (MRO) N 36° 15" 13.15291”
Nakayama  (NKY) N 36° 11’ 53.02290”
Matsumoto C.H. (MCH) N 36° 14 17.39731”

E 137° 58" 39.62820” 686. 101m
E 137° 50" 44.71141” 835. 880m
E 137° 59" 26.89710” 879. 091m
E 137° 58’ 19.25415” 659. 690m
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Fig. 1. The locations of the GPS stations (closed circles) of
Shinshu University in the southern area of the Matsumoto
basin, reported in the present study. SHU shows Shinshu
University; MRO, Muroyama; NKY, Nakayama; MCH,
Matsumoto City Hall. 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. EQ (closed triangle) shows the epicenters of
Naganoken Chubu Earthquake of M 5.4 and 5.1 occurred on
June 30, 2011.
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Fig. 2. Temporal changes of baseline lengths between Muroyama (MRO) and
Shinshu University (SHU) sites for 1992-2012.
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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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Temporal changes of the vertical component in GPS coordinates at Muroyama (MRO)

site, when fixed at Shinshu University (SHU). Upward shows to upheaval.

NKY-SHU

6035. 65

6035. 64

6035. 63 1

6035. 62 %

DISTANCE (m)

6035. 61 !

6035. 60

6035. 59

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Fig. 6. Temporal changes of baseline lengths between Nakayama (NKY) and Shinshu

University (SHU) sites for 1992-2011.
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Fig. 7. Temporal changes of baseline lengths between Nakayama (NKY) and Muroyama (MRO) sites for

1992-2011.
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Fig. 8. Temporal changes of baseline lengths between Matsumoto City Hall (MCH) and Shinshu

University (SHU) sites for 2003-2012.

WEE R AR OEALVE L2 EZ NS,

AT MCH)-EM K% (SHU) S48 X 8 134
AiifET MCH)-EM AT (SHU) R % iy S A4
(15km) @ 2003~2012 4E F COHM B DL Z R L 7-.
2002 4 10 H ISR AT % OB M 2km OB T I2BWT
BB OBEF IR CREUREHERTZERT, 2003) A3%4:
L7272, BERMEICE D 4 HBRER 25 720K
TFr O 7 BE LSRN AT GPS Bl (MCH) %
FRiE L7, BINZ 2003 4E 6 H X W HTHEMBLTHY,
Z O AP A K 8 IR L7z, 2003 4F 6 H~2011 4
6 HECcollfimh, BHZEREHEELDZDODKREE
AR DOLN o7z, LAL, 201143 A
FALH G R O ERMEE (M9.0) DAL b v,
ZOHEBE SRR ETIC B VT D HEHE A FAL
L, 3% H#® 20114 6 H 30 HITRART AT O EM 3

km A7z M REFIR P HE (M54, M5.1; K1)
DFEEAL, BEMRSK 4km & TRV OBRARTHR
FrEl s (MCH) %% E STV ARARTHEINCB W T
BIENDRES R E o7 2011 4E 6 HICREL-E
FPILh R (M8 KA E) 122 b vy, fid 1em
BME L7z, 2011 SEOFEMBEZALZ L WA 720, K9
122011 4E 1~12 A £ To 1 4EMOBRART T (MCH)-
FMRS (SHU) oIEHEOHELZRT. K9 XD,
FALH G R O BRI (M9.0, KEND) %A
LR IBALITED SNV, FD 3 BRICEEL
LR (M54, M51: K9 DKFIE) 12k
BWHEBIZ Iem FiHE L7z, Lo L, EREPHEBED
AL O 22 R e MR A ENE E o 72 KR b
Loz,

X 10~ 12 35 K% (SHU) % RFEE L7z & & DMK



ARG MR GPS st Z5 Byl (1992-2012)

D E MCH-SHU
1551.280 L L
' 2011
1551.278
1551.276
E 1551274
L
W 1551272
Z 1551270
& 1551268 $ ° e .ﬂ‘w
% : s o
a ° .o. L/ .'0&.' °Z
1551.266 LN ;1)
°e 0% o L ™%
1551.264 .
.. '. ..~. °
9@
1551.262 . o .
1551.260 : : :
0 50 100 150 200 250 300 350
DATE

Fig. 9. Daily changes of baseline lengths between Matsumoto City Hall (MCH) and Shinshu-University
(SHU) sites during 2011.
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Fig.10. Temporal changes of the horizontal component in the north-south direction of GPS coordinates at
Matsumoto City Hall (MCH) site, when fixed at Shinshu University (SHU). Upward shows to north.
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Fig. 11. Temporal changes of the horizontal component in the east-west direction of GPS coordinates at
Matsumoto City Hall (MCH) site, when fixed at Shinshu University (SHU). Upward shows to east.
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Fig. 12. Temporal changes of the vertical component in GPS coordinates at Matsumoto City Hall (MCH)
site, when fixed at Shinshu University (SHU). Upward shows to upheaval.
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Fig. 13. Temporal changes of baseline lengths between Matsumoto City Hall (MCH) and Muroyama

(MRO) sites for 2003-2012.
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Fig.14. Temporal changes of the horizontal component in the north-south direction of GPS coordinates at
Matsumoto City Hall (MCH) site, when fixed at Muroyama (MRO). Upward shows to north.
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Fig. 15. Temporal changes of the horizontal component in the east-west direction of GPS coordinates at
Matsumoto City Hall (MCH) site, when fixed at Muroyama (MRO). Upward shows to east.
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Temporal changes of the vertical component in GPS coordinates at Matsumoto City Hall (MCH)

site, when fixed at Muroyama (MRO). Upward shows to upheaval.
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