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The Japanese University Joint Seismic Observations
at the Niigaka-Kobe Tectonic Zone

The Japanese University Group of the Joint Seismic Observations at NKTZ*

Abstract

Analyses with a spatially dense GPS array detected a zone with a high strain rate in the area
from Niigata to Kobe. The high strain rate zone is called the Niigata-Kobe Tectonic Zone (NKTZ).
An understanding of the NKTZ structure is important to know the mechanism of stress and strain
accumulations in the Japanese Islands. The Atotsugawa fault, which is a right-lateral fault, is
located in the NKTZ. Many small earthquakes are located along the Atotsugawa fault. A large
heterogeneous structure was obtained at the Atotsugawa fault. This area is also important to know
the mechanisms of inland earthquakes. Japanese University Group of the Joint Seismic Observa-
tions at NKTZ is conducting seismic observations at NKTZ for the five years period started from
2004.

Seismic observations are being performed by many universities; e.g., Hokkaido University,
Hirosaki University, Tohoku University, the University of Tokyo, Nagoya University, Kyoto Uni-
versity, Kyushu University, and Kagoshima University. The 73 seismic stations are located in an
area of 100 km X100 km. The seismic network consists of 63 seismic stations with telemetry system
and 10 seismic stations with portable recorder. We are planning to understand the seismic activity,
crustal structure and mantle structure at the area. Synthetic simulation studies suggest that the
network will be effective to know the seismic structure of the area. Many groups are organized for
the analyses of data, e.g., seismicity, seismic tomography, receiver function, source mechanism,
reflection and scattering studies, shear-wave splitting, low-frequency earthquake, modeling, auto-
picking system, and Q structure. The results of the analyses will greatly contribute to reveal the
mechanisms of inland earthquakes.
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T BhcEEREHXE L TVWEbDEELZONS. £
DIz, T OFE-EEERREOKRKIL, ke SIS
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2000; Tio et al. 2002; Yamasaki and Seno, 2005) &\ 9
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% (Yamasaki and Seno, 2005) &, NEBHIGER O 5@EE
DHFOFHROBEHEIL A KM L TV 5 W5 EZ (io
etal 2002) ® 22T H5NE. (DITDWTIE, T4 v
F AV EFIV CEE - fth, 1998), #ZEE€ 7L (Shima-
zaki and Zhao, 2000), /Xvw 7 21w 7E 5 (Naka-
gawa et al., 2001) 73 & W< D OEEFNE T VR
RINTWD, TDXD A 25 S DRI A
SNTHBO, ERBERMBITEONTVED, IhHD
EFIVICHEE L TV A DR, HIERAE L O FEic Y
BHEAIEST 5 ETH B, FicTioetal. (2002) 7%
L, NEEHIEEFEA IR B NERHIGR O R EI A ER L 2
25, (1) OFEEEN L € FicB 0T h, HIERA OB
Wi F s v F AV MERELID CEE - fil, 1998), &
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INTVW3E (f2& 213, Itoand Wada, 2002). =R IEHT
JETf Fic—#Ricafe g, hidfo®n s A TIRIITE
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bBEVIALHERNHEL >TWS, £z, EAHP
Beic & 2 A5 RAR NG 1 & 2 BE ) & o B R
5, BRI o 218 0 R OERSMT 1.0-1.5 mm/
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I TWwa (ZH, 1998). D& 5 SHIEFR A OW
& FToMEEEHEDE N, TR T 4 DX S EHE
L OEDERIC E DL S IR ERT 0N EEZ
3 FETIERICEETH 5.
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FThb, INoD s, 2EOKRFR, HETFH
D F2 o OFr - ISBFFEE T (B8 2 0 1 (RFEdfr i
ks, 2003) O—FRE LT, T OFE- P EEpEAE
Huta & 97 2 BiA I 2 B D PRSI B W, Sk 16
TEEED O 5 1 AED T 1E T HUBRPIER) 72 KHI L [E e &8
MOFEEBG L. KR T, oRAGEIFRO
M, HIEERIZL I > W ORI O 5 & g4t
3.

2. RESFEHERHANOME
2.1 HEER

AVAN

7N

RAEBRIO—E & L ToRMB s BB~ Ok
B, dbiE Ry, BARTRTE, BAbRY, THERY, ®
FRY, HlBERY, HERE, @RKY, EHIL¥ES
EHAER, NRE, BRERFETHS. OHIES
BT, BRER)IWE 2 &85 100 km PUG O I 350
T, T3 OSBRI AZERL T3 (Fig. 1, Table
D.
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HEBEEHWIT L A =% Y25 4 (Urabe et al.,
1998) % 63 EEFTCHEA L, U 7V A EilEFERL T
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L70 (Fig. 2-(2), EW\WR L LEHMAT v 7 F OHiE
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Fig. 1. Map of seismic stations. The seismic stations deployed by this project are shown by red squares and
inset. The blue squares indicate Japan Meteorological Agency (JMA) seismic stations. Green squares
indicate Hi-net stations which are operated by National Institute for Earth Science and Disaster Prevention
(NIED). Seismic stations operated by universities are shown by purple squares. In the inset, the seismic
stations using the telemetry system are shown by black squares. Open squares indicate seismic stations
with off-line recorder. Atotsugawa fault is shown by thick blue line.
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Table 1. List of the Seismic Stations.

TLA—%
. o o =
BARA BEC) BEC ) (rm)
HU.IKK 36.16880 137.76000 674
HU.SHN 36.15380 137.62580 1322
HU.NKU 36.20780 137.60490 1364
HU.HRU 36.19390 137.55130 1254
HU.IWI 36.16850 137.44790 923
HR.MTS 36.49708 137.13475 320
TU.HKO 36.11440 136.70020 821
TU.KWS 36.20316 136.62664 530
TU.KAS 36.48840 136.70330 213
TU.UCH 36.34500 136.67750 330
TUKIT 36.52420 136.99570 282
TU.MRM 36.53810 137.09180 2417
TU.SMN 36.43390 136.95330 253
TU.NRD 36.35080 136.87190 385
TU.KMT 36.38210 136.86661 404
E.AKIS 37.26286 136.83157 140 | 3%
E.AKRH 36.58456 136.82241 130
E.AOSK 36.20971 137.35410 740
E.AKRT 36.51310 137.18588 280 | %
E.ATRG 37.14518 136.80972 40
E.ATKN 36.75795 136.95638 30
E.ASTN 36.64446 137.09961 90
E.ASTB 36.55411 137.16517 160
E.ATRB 36.56852 136.73187 60
E.AHRB 36.60375 137.09825 150
E.ATRT 36.71601 137.45279 250
E.ANKB 36.30132 137.31159 580
E.ANMI 36.13896 137.35128 750 | %
E.AKZO 36.09217 137.40917 920
E.AKUE 36.94461 136.89665 70
E.AKRK 36.66211 136.81624 260
E.ADIR 36.66450 137.05866 70 | %
E.AYKM 36.44809 137.26189 220
E.ASET 37.00423 136.87751 20 | %
E.ASOI 36.81321 136.89203 50 | %
E.AOIW 36.66376 137.38751 140
E.AORT 36.68012 137.45151 320
E.AKTK 36.50028 137.23416 420
E.AASY 36.31568 137.34688 630
E.AMIY 36.11452 137.41632 960 | 3

— 136 —




BRI ST B R ARAERN

E.AIKG 36.04661 137.47248 1140
E.AMRB 36.23624 137.34269 860
E.AGMB 36.17622 137.37952 739 | X
E.AKMO 36.35120 137.31434 895 | X
NUHRS 36.17639 136.90778 635
NUHRG 36.01667 136.88833 970
NU.ATK 35.98980 137.28287 612
NU.IMT 36.07348 137.20994 726
NU.KMO 36.11152 137.07648 933
NUEGR 36.17609 137.05389 775
NU.OKG 35.96244 137.13552 682
NU.TRK 36.00462 136.99463 920
DP.ARMD 36.48870 137.44620 1105
DP.HSHC 36.26900 136.75540 660
DP.KZYM 36.25650 137.43970 610
DP.OGGD 36.54832 137.36911 430
DP.WRIS 36.36583 137.28250 407
DP.HKDO 36.41340 137.30260 305
KU.AKUM 36.55971 137.31216 338
KU.ATO2 36.61473 137.37315 216
KU.AMZN 36.32747 136.99992 910
KU.AOKB 36.38539 136.99114 610
G.SUGA 36.42812 137.08676 685
1254~
; e (0 . =
BARE BEC) BEC) (rm)
DP.DSW 36.54160 137.55130 1390
DP.MZT 36.55900 137.53160 1120
DP.SGD 36.52780 137.52380 1120
DP.HGD 36.42160 137.45340 1,360
uTBO 36.38450 137.15400 868
USSK 36.31275 137.11800 545
SUGO 36.29658 137.18140 937
KNKD 36.32052 137.42660 653
OTW3 36.44587 137.38825 1258
WDGW 36.54885 137.43058 599

Seismic station with middle-period seismometer was shown by 3.

(1) JMA A% o2 ho@ER L1, Fig 4-(a) DHipH

WCFHAEL M 15 D EoHE.

(2) JMA #1407 » 5K L 7z,
7HIED 5 B M 5.0 LI EoiE

(3) QED # % o 7 h o #EIRL 7,

HARBTRAEL

M 6.0 Ll E oz

(Fig. 4-(b)).
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Fig. 2. Images of seismic stations. The seismic stations with parabolic antenna set up at pole (a) and stand (b).
The basement of the stand-type parabolic antenna is shown in (¢). The image of the off-line seismic station is
shown in (d).

Seismic Station/l/v @

ERI,
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o trigger
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Fig. 3. Schematic figure of observation systems. The
same specification servers are set up at ERI, Uni-
versity of Tokyo and DPRI, Kyoto university.
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fz. B, TSNV — T S EEOBEMHT
BT EMFFEN 3.

3. FEITST4—BITONRET X b

Forid, REFEMZRBRNOBHKEICL Y, CoBRED
NRGETHE AL EONHPHEETE 20 EA L 1D
2, FET I T 4 —ONEREELIC W TOHEE B C
5o fo. BRFTRT R RIS, #EEE 35.5° N-37.0° N, £

— 138 —



B A L &3 5 A AR B

(a)

2005.02 (N = 102)

38°N

36°N
M5

Me @ [
M3 @

M2 o

Fig. 4. The areas of the earthquakes used in this project are shown.
larger than 1.5, which occurred in the area surrounded by blue lines, are recorded (a).
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with a magnitude larger than 5.0, which is determined by JMA, are also recorded by the seismic stations.
Teleseismic earthquakes with a magnitude larger than 6.0, which is determined by United States of America

Geological Survey are recorded (b).

( a ) 2004/11/01 - 2005/03/25, N = 133 (JMA Catalogue)
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Fig. 5. Comparison of seismicity maps in the re-
search area. Seismicity maps from Nov. 1, 2004 to
Mar. 25, 2005 obtained by JMA (a) and by our
seismic network (b). The number of earthquakes
obtained by JMA is 133. On the other hand, our
system detected 813 earthquakes in the same area.
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Fig. 7. Location map of the earthquakes used for the resolution test on the tomo-
graphy analysis with a synthetic simulation. The earthquakes are from 2001 to 2003
with a magnitude larger than 1.0. The hypocenter parameters are determined by
JMA.
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Fig. 8. Location map of seismic stations used in the synthetic simulation study. The
resolution test on the tomography analysis was done using the seismic stations.
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Fig. 10. Result of checkerboard resolution test for Vs structure at depths of 5km, 10km, and 15km. The grid
node separation is 0.1 deg within the area of 136.6°E-137.6°E, 36.0°N-36.8°N. In the surrounding area, the grid
separation is 0.2deg. The recovered checkerboard data with seismic stations planned by this project and

current network (a) and with the currently available seismic stations (b) are shown. The original checker-
board is shown in (c).
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Liodiz, b7 v 7 2 IR RIS O AR & RE L
T, ZOEKBEESMHTE Z0IC>0WTH~NL (Fig.
11, Fig. 12). % 9°, b7 Vv X FICEE AR 0.2°, #&
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Fig. 11. Results of the synthetic test of Vp structure. The recovered data for Vp structure are shown by (a) and
(b). The assumed low-velocity zone with a scale of 0.2° width, 0.6° length, and 0-25km depth, is shown by the red
area (c). The recovered data with the currently available seismic stations are shown in (b). The figures of (a)
indicate the recovered data from seismic networks with the stations planned by this project and current available
seismic stations.
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Fig. 12. Results of the synthetic test of Vs structure. The recovered data for Vs structure are shown by (a) and
(b). The assumed low-velocity zone with a scale of 0.2° width, 0.6° length, and 0-25km depth, is shown by the
red area (c). The recovered data with the currently available seismic stations is shown in (b). The figures of (a)
indicate the recovered data from seismic networks with the stations planned by this project and current
available seismic stations.
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FEJFIANC 0.6°, HES AN 0-25km F T —5% DIEHE

W GE Lz (Fig. 11-(c), Fig. 12-(c)). % D{RKRE
DIEAET B EFNERWT PiEE S & S R
HOMHFIT>WTHN, PG ofEE T, HERE
BEEAS € 7L Tld, %S 5km, 10km, 15km, 25km @
TRTOEHICOWT, (REEFENIEFICR Rt T
XT3 (Fig. 11-(a)). —F, EWEHASET IV TH,
RE 5km, 10km TIEERKEF->TVLE DD, X 15
km T2 ICHRBGENEC D, FE 256km Tl
EIHOEE BRI TX2 500, ORI IC
Lo TWB T ENSM 5D (Fig. 11-(b)). —J, St
T, TSNS E 7V TR, %S 5km, 10km, 15
km f2E & TREEHEREZ BRI TE 50, S 25km T
BZDOIBIRBIAEP LS DITE > TWEDBDMN5
(Fig. 12-(a)). L LBA5, EHEHNLE FIVTIEHE
X 10 km FE TABHBIC S D I5Y, B E 15 km % 25 km
T, RROEEREL 2 &5 B KHEEERKE - T L
¥ ->TWw5 (Fig. 12-(b)).
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