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Abstract

The 2007 Noto Hanto Earthquake occurred on March 25, 2007, in the Noto Peninsula, central
Japan. A half day after the main shock, we started installing temporary seismic stations in order to
Ten universities and two research institutes
deployed 89 temporary seismic stations in and around the source area. The observation lasted for
about two months. We relocated 1318 aftershocks with arrival time corrections at each station. The
relocated hypocenters show relatively small errors, less than 0.2 km in the horizontal direction and
less than 0.4 km depth. Most of the relocated hypocenters are about 2.0 km shallower than those
determined by JMA. The precise aftershock distribution extends into a shallower area than the
original, and it coincides with sea floor ward extension of the active faults previously known by a

determine the precise locations of its aftershocks.

sonic reflection survey.
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Fig. 1. Seismicity in and around the Noto Peninsula in Central Japan. Distribu-

tion of the micro earthquakes was determined by JMA. Star indicates the epi-
center of the main shock of the 2007 Noto Hanto Earthquake.
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Fig. 2. Location map of the stations by the group for the 2007 Noto
hanto Earthquake with the telemetered seismic stations.
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Fig. 3. Spatial and temporal distribution of the seismic stations. Open triangles, the solid tri-
angles and the crosses indicate the stations that newly set up, the stations that have been set
up and the telemetered stations, respectively.
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T, BB Lihi-> THUcs 2 X 5 I L, Mo, G AEEREL /. (Fig. 3).
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Table 1.

SRR 19 4 (2007 4F) gREEMIES

of the temporary stations.

BN

Summary of the operation period, recorder, sensor, sensitivity, natural frequency, and locations

. Sensitivit, .. Natural Freq| Latitude | Longitude | Height -
Station | Start date| End date | Recoder Sensor V/unit) unit (H2) (degree) | (degree) (m) organization
ENOT 3/27 18:12 | 5/23 15:25 | DAT-5 LE-3D 400 m/s 1 37.33344 | 136.81728 244
ENO2 3/2717:30 | 5/23 15:03 | DAT-5 LE-3D 400 m/s 1 37.34916 | 136.79498 100
ENO3 3/27 16:47 |5/15 13:58 | LS7000XT | L-4-3D 270 m/s 1 37.33395 | 136.73596 48
ENO4 3/27 15:01 | 5/11 14:43 | LS7000XT | L-4-3D 270 m/s 1 37.31890 | 136.76382 304
ENO5 3/28 11:15 | 5/23 09:04 | DAT-5 LE-3D 400 m/s 1 37.34132 | 136.87209 79
ENO6 3/2810:30 [ 5/23 09:24 | DAT-5 LE-3D 400 m/s 1 37.30890 | 136.85748 124
ENO7 3/27 13:34 | 5/14 04:58 | LS7000XT | L-4-3D 270 m/s 1 37.30571 | 136.72829 24
ENO9 3/27 11:30 | 5/23 14:27 | DAT-5 LE-3D 400 m/s 1 37.29547 | 136.77867 28
EN12 3/28 09:34 | 5/23 09:58 | DAT-5 LE-3D 400 m/s 1 37.25694 | 136.88330 46
EN13 3/2710:45| -—-———— LS7000XT | L-4-3D 270 m/s 1 37.29027 | 136.73550 8
EN14 3/28 18:35 | 5/23 15:21 | DAT-5 LE-3D 400 m/s 1 37.27222 | 136.75359 203
EN15 3/28 17:15 | 5/23 14:44 | DAT-5 LE-3D 400 m/s 1 37.26939 | 136.76913 201
EN16 3/28 15:54 | 5/23 16:20 | DAT-5 LE-3D 400 m/s 1 37.27793 | 136.80450 98
EN17 3/26 16:15 | 5/23 13:46 | DAT-4 LE-3D 400 m/s 1 37.25726 | 136.72978 24
EN18 3/26 17:11 | 5/23 14:09 | DAT-4 LE-3D 400 m/s 1 37.24982 | 136.75748 123
ENT9 3/26 17:54 | 5/12 14:59 | LS7000XT | L-4-3D 270 m/s 1 37.23904 | 136.79025 312
EN20 3/28 11:55 | 5/23 09:29 | DAT-5 LE-3D 400 m/s 1 37.23484 | 136.84192 154
EN22 3/26 15:00 |5/23 13:17 | DAT-4 LE-3D 400 m/s 1 37.25005 | 136.71634 11 |E.R1, Univ. of Tokyo
EN23 3/26 13:36 | 5/13 04:57 | LS7000XT | L-4-3D 270 m/s 1 37.23400 | 136.73679 89
EN24 3/2716:20 | 5/23 11:18 | DAT-5 LE-3D 400 m/s 1 37.22612 | 136.77071 252
EN25 3/27 15:20 [5/22 17:47 | DAT-5 LE-3D 400 m/s 1 37.21332 | 136.81094 143
EN26 3/28 09:40 | 5/23 10:23 | DAT-5 LE-3D 400 m/s 1 37.19899 | 136.85315 221
EN27 3/26 13:35 | 5/20 16:58 | LS7000XT | L-4-3D 270 m/s 1 37.23266 | 136.70528 8
EN28 3/26 12:26 | 5/17 02:50 | LS7000XT | L-4-3D 270 m/s 1 37.21485 | 136.69513 33
EN30 3/2717:37 |5/23 11:56 | DAT-5 LE-3D 400 m/s 1 37.20261 | 136.74466 170
EN31 3/26 11:47 | 5/13 19:20 | LS7000XT | L-4-3D 270 m/s 1 37.19498 | 136.68919 40
EN32 3/2714:25|5/22 17:28 | DAT-5 LE-3D 400 m/s 1 37.19639 | 136.80022 101
EN34 3/26 10:56 | 5/22 16:00 | DAT-4 LE-3D 400 m/s 1 37.17544 | 136.67731 8
EN36 3/27 13:15|5/22 16:15 | DAT-5 LE-3D 400 m/s 1 37.15924 | 136.75940 5
EN38 3/26 09:45 | 5/22 15:39 | DAT-4 LE-3D 400 m/s 1 37.15427 | 136.67538 15
EN39 3/2711:00 | 5/22 16:49 | DAT-4 LE-3D 200 m/s 1 37.14842 | 136.71640 14
EN40 3/27 10:46 | 5/22 15:30 | DAT-4 LE-3D 400 m/s 1 37.13261 | 136.76230 89
EN41 4/16 13:55 | 5/24 16:45 | DAT-4 LE-3D 400 m/s 1 37.25550 | 136.80545 260
EN42 4/17 09:20 | 5/24 17:54 | DAT-4 LE-3D 400 m/s 1 37.16781 | 136.71739 10
EN43 4/17 11:50 | 5/24 18:40 | DAT-4 LE-3D 400 m/s 1 37.17456 | 136.80510 160
HUMNZ | 3/25 22:45 |5/14 13:11 | LS7000XT | JEP6A3 0.2 m/s/s 37.29220 | 136.76030 21
HU.CHY [3/25 23:30 |3/26 15:39 | LS7000XT | JEP6A3 0.2 m/s/s 37.26810 | 136.73610 90
HU.URK [3/26 10:10 [5/14 13:11 | LS7000XT | JEP6A3 0.2 m/s/s 37.30830 | 136.79350 43
HUKOT [3/26 15:22 [5/14 13:11 | LS7000XT | JEP6A3 0.2 m/s/s 37.23070 | 136.71021 26 | Hokkaido Univ.
HUMTI _ [3/26 11:15 |5/14 13:11 | LS7000XT | JEP6A3 0.2 m/s/s 37.31660 | 136.89960 180 [\ wa Univ.. and
HUBNB |3/26 1200 [5/18 11:42 | DAT LE-3D 400 m/s 1 37.36244 | 136.76096 167 | o Uni
HU.TKN  [3/26 09:00 |5/18 13:04 DAT LE-3D 400 m/s 1 37.29469 | 136.81847 72 agoshima Unlv
HUKWE [3/26 16:00 |5/18 13:44 |  DAT LE-3D 400 m/s 1 37.22513 | 136.79466 329
HU.CHY2 [3/27 12:15 [5/14 13:11 | LS7000XT | JEP6A3 0.2 m/s/s 37.26760 | 136.73441 1
HU.ZZB [3/28 11:45 |5/14 13:11 | LS7000XT | LE-3D 400 m/s 45 37.39890 | 136.84380 99
HCRR 4/14 6/3 DAT LE-3D 400 m/s 1 37.31564 | 136.74531 201
HCKM 4/14  |5/28 10:16 | LS7000 LE-3D 400 m/s 1 37.24010 | 136.81600 236 | Hirosaki Univ. and
HCCL 4/14 | 5/26 6:02 | LS7000 LE-3D 400 m/s 1 37.38110 | 136.85300 212 Chiba Univ
HCOS 4/14 | 5/299:02 | 1S7000 LE-3D 400 m/s 1 37.36960 | 136.81140 187
THK1 3/29 5/9 LS7000XT | L-22D 56 m/s 2 37.29210 | 136.87660 136
THK2 3/29 4/17 | LS7000XT | L-22D 56 m/s 2 37.40550 | 136.90050 11
THK3 3/29 5/9 LS7000XT | L-22D 56 m/s 2 37.34950 | 136.95799 265 Tohoku Univ.
THK4 3/30 5/9 LS7000XT | L-22D 56 m/s 2 37.29480 | 137.04120 113 :
THK5 3/30 5/9 LS7000XT | L-22D 56 m/s 2 37.27670 | 136.95599 146
THK6 4/17 5/9 LS7000XT | L-22D 56 m/s 2 37.37860 | 136.86360 105
NU.GSJ |3/31 1201 |7/05 1657 | LS7000 | Trillium 1500 m/s 40 37.34347 | 136.79511 155
NU.GSJ [3/3112:01 [7/05 1657 | LS7000 | JEP6A3 012 | m/s/s 37.34347 | 136.79511 155
NU.MNZK [3/31 10:44 [7/05 15:19 | LS7000 | CMG-40T | 800 m/s 30 37.28600 | 136.76700 21
NU.HONG | 4/1 17:07 [7/05 1553 | LS7000 | Trillium 1500 m/s 40 37.28494 | 136.82672 53
NU.HONG | 4/1 17:07 |7/05 1553 | LS7000 | JEP6A3 012 | m/s/s 37.28494 | 136.82672 53 Nagoya Univ.
NUTGJ | 4/317:31 [7/06 10:44 | LS7000 | Trillium 1500 m/s 40 37.14156 | 136.68697 15
NUTGJ | 4/317:31 [7/06 10:44 | LS7000 | JEP6A3 012 | m/s/s 37.14156 | 136.68697 15
NU.TGIH [3/31 12559 [7/05 18:13 | LS7000 | CMG-40T | 800 m/s 30 37.18972 | 136.71706 59
NU.TGIH [3/3112:59 |7/05 18:13 | LS7000 | JEP6A3 0.2 m/s/s 37.18972 | 136.71706 59
DPO1 3/27 5/31 LS7000XT | L-4C 170 m/s 1 37.29489 | 136.72760 10
DP02 3/21 5/14 | LS7000XT | L-4C 170 m/s 1 37.32706 | 136.81360 165
DP03 3/21 5/31 LS7000XT | L-4C 170 m/s 1 37.27538 | 136.78841 40
DPO04 3/28 5/31 LS7000XT | L-4C 170 m/s 1 37.32970 | 136.75250 145
DPO05 3/28 5/14 | LS7000XT | L-4C 170 m/s 1 37.36489 | 136.79939 170 | ppRi Kyoto Univ
DP06 3/28 5/31 LS7000XT | L-4C 170 m/s 1 37.31764 | 136.79225 50 Y :
DP07 3/28 5/31 LS7000XT | L-4C 170 m/s 1 37.27826 | 136.82121 85
DP08 3/28 5/14 | LS7000XT | L-4C 170 m/s 1 37.29630 | 136.78149 45
DP09 3/29 5/14 | LS7000XT | L-4C 170 m/s 1 37.25892 | 136.76520 185
DP10 3/29 5/31 LS7000XT | L-4C 170 m/s 1 37.24986 | 136.74699 140
KUNWMU | 3/28 10/3 | LS7000XT | LE-3D 400 m/s 1 37.34550 | 136.75310 12 Kvushu Uni
KUNMSD |  3/28 10/3 | LS7000XT | LE-3D 400 m/s 1 37.26910 | 136.73241 53 yushu Lniv.
GS.AYK | 3/26 12:15 | 4/18 23:59 | LS7000XT | JEP6A3 0.2 m/s/s 37.22975 | 136.91278 14
GS.APO [ 3/26 12:40 | 4/18 23:59 | LS7000XT | JEP6A3 0.2 m/s/s 37.22931 | 136.90822 2
GSWSB [3/26 15:25 [4/18 23:59 | LS7000XT | JEP6A3 0.2 m/s/s 37.39267 | 136.90556 2
GSWKW [ 3/26 16:00 | 4/18 23:59 | LS7000XT | JEP6A3 0.2 m/s/s 37.39436 | 136.89986 3
GSWFG [3/26 16:30 | 4/18 23:59 | LS7000XT | JEP6A3 0.2 m/s/s 37.39628 | 136.89467 8
GSMHS [ 3/26 18:00 | 4/18 23:59 | LST000XT | JEP6A3 0.2 m/s/s 37.28644 | 136.76894 20
GSMTG | 3/27 9:10 [4/13 23:59 | LS7000XT | JEP6A3 2 m/s/s 37.28872 | 136.74017 4 | Geological Survery
GSMZP [3/26 10:25 | 3/27 9:30 | LS7000XT | JEP6A3 0.2 m/s/s 37.28769 | 136.73953 5| of Japan, AIST
GSMJD  [3/27 10:25 | 4/17 23:59 | LS7000XT | JEP6A3 0.2 m/s/s 37.28875 | 136.76589 10
GSJ1 4/6 1350 |5/31 08:42 | LS7000 L22E 4138 m/s 2 37.19570 | 136.78210 202
GSJ2 4/7 14:37 |5/31 1420 | LS7000 L22E 418 m/s 2 37.17800 | 136.82930 141
GSJ3 4/6 1554 |5/31 13:10 | LS7000 L22E 418 m/s 2 37.11620 | 136.78220 94
GSJ4 4/6 15:45 |5/30 16:25 | LS7000 L22E 418 m/s 2 37.10690 | 136.73090 72
GSJ5 4/6 17:21 |5/31 10.07 | LS7000 L22E 41.8 m/s 2 37.16710 | 136.74300 39
MKSH 3/30 14:33 [4/17 02:00 | HKS-9200 | L-4C 175 m/s 1 37.29318 | 136.73169 6
MTUH 3/30 08:56 | 5/13 08:00 | HKS-9200 [  L-4C 175 m/s 1 37.30271 | 136.82111 105 NIED
NDNH 3/3112:13 | 4/117:00 | HKS-9200 | L-4C 175 m/s 1 37.34383 | 136.76413 117
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Table 2. P-wave velocity structure models
used for hypocenter determination. Vp/
Vs is assumed to be 1.73.

Depth(km) P-wave velocity (km/s)
0 5.40
2 5.41
3 6.00
5 6.14
14 6.26
20 6.42
28 6.91
30 7.45
44 7.75

7 — & [a|{ & ORI T O TR0 5.

EREFEIAS D 5 B, SRS REARICAIET 5 2 Bl
3, WNKRFICE > TF LA — 8T, 3 H 28
Hh S2EOWEEIC) TVIA LTF— 7 %2ET 3
TENTE, TOF—51B, IRBTFNbmEEN, &
RIT OMEEFEMIC bR To N,

3. BRRE

47 54 VEME» SEIX L e T — 513, o
FLA—FEHEE VS LricEED o, JETF—C
LERICHESWTY D L. 2oF—2ici3, Bl
SREERE LTREINIT LA — B 7 — 4 &
aHonTVWa, U ianktiERED > b, K87
</ =F2—F18LLED 1,343 f#l (2007 4F 3 A 25 H 22
4145 ~5H 22 H 1652140 1B L C & = 7 [Hjf T
P#tH - SHHO#M% L, Hypomh (Hirata and Matsu'-
ura, 1987) CTEFEREAEZIT > 72. £ DFE, Mikumo et al.
(1988) %ouic L7z 1 oudEEfE (Table 2) 2L,
EREAONEE A2 N SMTEMEE L CRRREEZIT-
7. P ORIIEMEI 02 B LI N TH - 723, S I DHiIEIE
BIRTHI 0.6 75 - 72 (Fig. 4). T ORAER,
SHET 5 —T/bLER ELENTHIkm L B> TV 5
(Fig. 5). TR, REIEES 0~13km ITL80,
HE Akm Fith EFES 9km AR OEMITERNR S
3. ABEIAEEHROPPECEH (ES 86km) T

137.0
37.4 —_— : 37.4
[
[ |
37.2 1 1
residual (s)
Y ad
05 0.
37.0 - = . 37.0

Fig. 4. Station corrections of P and S waves. Value of the station correction is color coded, blue corresponds to
the thin sediment and red corresponds to the thick sediment.
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Fig. 5. (a) Comparison between the hypocenters determined by JMA (end of line)
and those determined in this study (open circle). (b) NE-SW striking vertical

cross-section view of the hypocenters. The strike of the cross-section is 55 de-
gree from north to east and perpendicular to the direction of the geological
structure in this region. (c) NW-SE striking vertical cross-section view of the
hypocenters. The epicenters determined by this temporary observation are lo-
cated approximate 2km shallower of those reported by the JMA routine
catalogue. (d) NE-SW striking vertical cross-section view of the hypocenters in
this study. (e) NW-SE striking vertical cross-section view of the hypocenters.

FAEL, TOEFETRABEHEISVA, HEX 6km
HIRICARBREHE ORKVWESN RO S, cniE, Wi
i LD~ BOKX LHEE &g 2 A REE DS E 2 5
N5 (fz&Z13F, Yamanaka, 2007). REHOEE DO
BRIGARERAN S - & &L, dmicfr < ic> FRRAE

(BBEHIWTICMMDEREZ LTS,

REB LB IARE-RER T, HEIGEE A I
BEFLTWAY, FEBXLEHETO—HEMHAORE L
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b S IR D 3 H 25 H 18 B 11 M ic R o L
SR OB TR U IR, B X OREEFRART 21 R4
D 3 H 26 H 716 531 REE O A O s T L
B TH -1, v/ =F2—FiEELEHEH M53 T,
TNTNhZTNE TORBIKOIGTHAL, REHOLH

D3 ORAREREOHF CHRHESI NS, REHOIL
HH TR L I RARE & REE ORI 3RO FA L
TV WREEAEIES 253, FEPEIG CHA L /ol KRR
ODEATIZOHORENREL TV, TOHRELIK
BTG A ~AREIR BN O, 2K E L TH 40 km DOF]
FHCILEDS - 12 (Fig. 6).
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-FETE SR O ER OWIEHE 2505, X0 HahsET
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Fig. 6. Spatial and temporal distribution of the aftershocks. Left is NE-SW striking vertical cross-section view.
Right is NW-SE striking vertical cross-section view. (a) (a’) Aftershocks for 8 hours after the main shock were
represented. (b) (b’) Aftershocks from 18 o’clock Mar. 25 to 7 o’clock Mar. 26 were shown. (c) (¢c’) Aftershocks
from 7 o’clock 26 Mar. to 24 o’clock were shown. (d) (d’) Aftershocks from 28 Mar. to 8 Apr. were shown. (e) (e)
Aftershocks from 9 Apr. to 12 May were shown.
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HIAT, RELDH0.6km FWALETH - 7. Kato el
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