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Construction of unified database in the northeastern Japan arc

Redetermination of hypocentral parameters from databases of Tohoku
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Abstract

Two microearthquake databases created by the National Research Institute for Earth Science and Disaster
Prevention and the Observation Center for Prediction of Earthquakes and Volcanic Eruption, Faculty of
Science, Tohoku University were combined for the construction of the unified database in the northeastern
Japan arc. Hypocentral parameters were redetermined using the arrival time data of the unified database.
The relocated hypocentral distribution clearly shows a low dip angle of the descending Pacific plate compared
with the original hypocentral distribution determined by NIED and Tohoku University. The unified database
is useful to study seismotectonics at the boundary area between the two microearthquake observation

networks.
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Fig. 1 Station distribution.
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Table 1 Station code name and location. left: Bosai, right : Tohoku.

station latitude longitude elevation station latitude longitude elevation
code (deg.) (deg.) (km) code (deg.) (deg.) {km)
ABN 34.629 137.234 0.040 OGA 39.898 139.779 0.260
ACH 35.475 137.738 0.762 FUT 40.147 140.217 0.090
AKW 35.520 139,318 -0.010 NIB 39.803 140.268 0.243
ASG 35.314 139.028 0.386 SAW 39.403 140,772 0.280
ASO 36.631 139.465 0.755 noJ 39.3238 140.173 0.136
ASY 35.635 138.373 0.800 HME 39.848 141.243 0.540
coe 36.122 140.093 -0.620 HSK 40.412 141.583 0.355
CHS 35.702 140.855 -0.042 MYK 39.590 141.982 0.120
CKR 34.967 139.949% 0.071 SNR 39.107 141.758 0.510
FCH 35.651 139.474 -2.707 KGJ 39.388 141.565 0.376
FJM 35.233 138,597 -0.059 ATM 38.565 139.662 0.180
FIW 36.982 139.696 0.665 KWT 38,753 140.760 0.260
GER 35.727 137.305 0.8620 KMF 38.210 140.702 0.180
GJK 34.734 139.384 0.558 AOB 38.248 140.847 0.087
HAS 35.826 140.736 -D.784 KNK 38.273 141.584 0.060
HCJ 33.074 139.843 0.036 TBS 39.195 139.557 -0.140
HDA 34.965 138.805 -0.0486 ZAO 38.133 140.487 1.240
HHR 35.735 138.076 G.595 HAT 41.301 140.963 0.200
HEKW 35.093 138.138 0.343 SRN 41.143 141.384 0.200
HMO 34.631 138.15% -0.061 GKK 40.821 140.905 0.120
HRM 35.551 139.679 -0.53% GND 37377 140.221 0.545
HTN 35.300 138.211 0.855 MHD 37.471 140.863 0.240
HTS 35.039 129.172 -0.084 KMK 37.087 140.660 0.400
ICH 35.401 140.177 -0.146 SBT 37.966 139.454 0.140
ITO 34.953 139.145 -0.083 YMZ 36.924 140.248 0.555
IWK 35.098 139.871 -0.010 KTA 37.694 140.895 0.180
IWT 35.92¢6 139.7338 -3.501 KAM 41.779 140.176 0.070
JIZ 34.913 138.997 0.263 ESH 41.884 141.011 0.040
KGN 35.752 137.972 0.629 IMG 42.391 140.144 0.09¢0
KGW 34.863 138.022 0.069 HSS 42.965 141.232 0.215
KHZ 34.196 139.139 0.053 MTU 42,283 142.586 0.060
KIB 36.878 140.658 0.298 ERM 42.015 143,157 0.040
KRK 35.441 139.119 0.52¢0 HIC 42.892 142.457 0.330
KSH 35.2576 137.40388 0.342 IWN 42.670 143,046 0.235
KTU 35.1770 140.2689 -0.012 URH 42.927 143.674 0.120
MAT 36.5427 13g8.2070 0.406 NoU 37.048 138.031 0.240
MIN 35.1019 139.9908 0.100 HRG 37.237 139,036 0.190
MKB 34.8015 137.5139 -0.038 SEK 37.095 139.576 0.760
MKE 34,1058 139.5101 0.164 NIK 36.621 129.487 1.29¢C
MNB 36.1411 138.9174 0.895 HIT 36.618 140.587 0.600
MNK 36.8B38 139.059 0.772 TSK 36.211 140.110 0.200
MOR 35.942 140.005 0.001 DDR 35.998 139,194 0.800
MOT 36.553 140.217 0.140 INB 35.702 140.859 0.032
MSK 35.193 137.939 0.754 KNY 37.400 139,559 0.390
MZW 34,951 138.248 0.091 KZJ 37.331 138.526 0.100
NDZ 34,9861 138.280 0.082 IWK* 37.221 140.881 0.630
NJIM 34.420 139.288 0.050 MAT 37.217 139.925 0.885
NMT 36.362 140.584 -0.075 5RB 37.787 140.124 0.720
NMZ 35.158 138.846 0.114 SAZ 37.665 140.168 0.860
NRY 35.060 138.963 -0.091 NRY* 37.724 140.303 0.8390
NSI 34.787 138.804 =0.422 AKM 39.754 140.757 0.525
ODK 34.755 139.439 0.090 MTK 39.880 140.939 0.815
OHR 36.360 139.692 0.244 IWT= 39.25] 141.050 0.365
OHS 34.682 138.015 -0.067 GIM 39.952 140.116 0.105
OKB 34.950 138.254 =0.032 NSK 39.728 140.546 0.260
oMM 36.497 139,321 0.463 TAZ 39.612 140.655 0.170
OOH 34.751 139.406 0,412 SWU 39.486 140.792 0.445
osM 34.688 139.443 -0.044 MMA 41.159 140.414 0.0%0
OTR 36.818 137.903 0.575 ws 40.476 139.960 0.110
SDM 35.864 138.577 1.270 TMR 41.098 141.388 0.130
SHJ 35.492 138.8612 0,880 HRD 40.584 140.477 0.050
SHM 35,7193 140.024 -2.277 BNJ 40.792 140.574 0.240
SIZ 3%.112 138.330 0.076 NSH 39.992 141.080 0.380
sMB 35.416 138,483 0.202 ICN 40.151 141.243 0.270
SMD 34.738 138,934 -0.013 OMA 41.507 140.914 -0.124
SMY 35.036 137.315 0.303 oIP 37.297 141.4863 -D.0l0
SSN 35.262 138,810 0.900 oIQ 37.297 141.4863 -0.100
SSW 36.106 138.133 0.287 FDA 39.987 141.825 0.31¢0
TKY 36.152 137.255 0.561 SAD 38.317 138.506 -0.0286
TK1 33.765 137.590 ~2.202 SAK 38.843 140.132 D.300
TK2 33.947 137.757 -1.542 ¥YNT 39.029 140.029 0.520
TK3 34.165 137.865 -0.817 oYU 40.296 140.908 0.310
TK4 34.385 137.875 =0.722 YKY 39,995 140.799 0.721
TNR 34.908 137.885 0.066 SNN 39.214 140.695 0.270
TOE 35.078 137.724 0.255 NNG 39.403 140.321 0.12¢
TRU 35.511 138.944 0.565 MNT 31.501 140.024 0.530
TR2 35.512 138.887 0.151 TMG 39.852 140.673 0.400
TYM 34.971 139.848 0.030 NSG 38.812 140.8640 0.350
usp 36.181 138.564 0.969 GNY 38.857 140.719 0.440
YET 35.367 139.629 -0.026 ZKT 38.126 140.452 1.750
YGW 35.163 139.093 0.141 WKY 38.739 141.123 -0.500
YKI 35.718 140.509 -0.142 WK2 38.739 141.123 0.000
YMI 36.048 139.440 -0.052 WYG 38.739 141.123 -0.500
YMK 35.487 139.063 0.564 BND 37.575 140.049 0.680
YSK 35.208 139.700 -0.189 ADT 37.600 140.334 0.705
YST 36.253 140.206 -0.071 ZAsS 38.134 140.483 1.07¢
OKS 42.080 139,482 -0.015
OKD 42.169 139.510 0.035
Mos 41,507 139.386 0.050

* IWK, NRY, and IWT are renamed as
IW2, NR2, and IW3, respectively bacause
Bosai network has same station codes.
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Fig. 3 Criterion of epicentral distance difference for

the search of common events in the second
process. top: step 1 and 2, bottom : step 3, 4
and 3.
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Fig. 4 Common event distribution after the

search process of step 1. a: all events,
b: events whose focal depth is shallower
than 30km located at the boundary area,
c: events whose focal depth is deeper
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Fig. 5 Common event distribution after the search proc- Fig. 8 Common event distribulion after the search proc-
ess of step 2. ess of step 3.
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Table 2 Maximum time difference of first P arrival

at stations located on the boundary area.
If the observed time difference is shorter
than the maximum time difference in three
station pairs, the event is identified as a
common event.

Bosai station Tohoku station ecritical P arrival

difference (s)

HHR
OTR

IWK*
KMK
TMZ
HIT
HIT
HIT
YMZ
TSK
TSK
NIK
NIK
TMZ
SEK
SEK
HRG
NIK
NTK
NIK
TSK
ISK
INB
INB
INB
DDR
DDR
NOU

L BN W R W R ] W Gy Y GO N A Oy e )

* IWK (Tohoku) is renamed as IW2 because Bosai network has
same statien code.
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Fig. 9 Common event distribution with the
process of comparison of first P
arrival times observed at both net-
works. Ilypocentral parameters of
the events are determined in both
networks.
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Fig. 10 Common event distribution with the process of

the comparison of first P arrival times.
Hypocentral parameters of the events are deter-

mined in Tohoku network.
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Hypocentral parameters of the events are deter-
mined in Bosai network.
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process and number of well-constrained events.

BREAERECRVHEY
LHEY 0y e (BRI BRESE
Hlstepl 4524 4068 4254
B
#H|step2 339 214 | 276
. !
E|lstepsd 124 91 91
=
H|stepd 26 14 14
L3
s tLeps 3 2 3
PBAETRERE 8 6 43 55
i
Wk os TERERE 366 - 270
g —
|l oscERESE 85 28 27
" |
BHETERREE 235 | - 0 ‘
1 |




FALHAEMIC B 2 M MBS 7 — 5 ~— A OBE—NRIZH»

DF=FEMA LT LYV BEOETERRES L
5, bk 34~35 B (K 24 h) o 5 17 2 P& LE OF R,
EE 200 km £ DEWEHD OV T R ERER, #
L DEOERC O TCIREIEREEBR2ID ARLE

ERD, WHRADKTES Y — Mo ERMER O
KL DI E 2 B,

HENBC L VERESNLBREFIAEEERY
PUEEMIRERE OB VER2 P LTELELDHE25
T 5, HALHT 5 & ALHEEIC 5 1 T O AEREEI TR 5
TR & FREBRSRHMICThTw 5, BEBEE
EESL & B AR i 0 TR T 2 ERME I oW
Tid, BFEBTRE b It A B R ESHE I L
TTNTED, BHISGEOEEERFOBRERSE LWL .
BT LT Ak, BREHT L B R OB RER I
BUREREFMICA S (F26) X, db#E 35~37 Ok
HMOHS TR KRR EREER L FEZEL v
L€, MO TR HEIERERE O A HRE
BREOZEN/NS W, JLELSELDLLE LIZIE20
km DI #5172 HANTHERE (B27) #8252 &, K
BHFEFIZER TR OE L Tw a0 L THERED
R 20 km BEEBEL 2D, thar e 7L — b DR
LB > T3,

X28a, b, c, di, ZNEFNE2RMBEDAT v 72,
3, 43 CHADT —F_—A @il THEET B R—0
R HE S B R HEUE LR T, BRIERS
EOREWEDE Oy bLTWE, A7 v 7 1 OKERIC
Ll HREINLBELICADT—FIR—2A12E
UHBEMBELOERAE L, #HELEETILDH
MtEERLTwa, (29 13, B0 CERIE S
Tz, 2 RBTRE—OHELHETET, &
3 AT X 0 B RSEE I 4 2 B SR 0 P HIE
REZF= 0 Fos e & B — OHIE & HIE & L B OF R E
HBERThHE, B30, b or—HOBIHETCIEERR
ENZ ENidpo o8, B3 KA CR—HIEE & fWT
NI:HBOBREHREHELTH L, WTFhoBEs, B
BERIEORWL ORFRLThHLE, HREDE
FEHLIDEEZOREVWLOHPEE B, F—HED
HET VLT ) XA HTHEIEEFLTRS,
FOBAMTEERER L I igh- RoFE—ofE -
HEr S - ETiE, REITRT L5 CBREREREY
B, B MEORAND 7—F 208 Lo nlREMESS
s,

HET —F R—A W FNFOBHME TEREE X h
HSE—OHE M shr - - EBEMA T, &
HHRTHET - _R—AHEI RS, 20BKE
24766 T, D) HEREERE O RV HIE 22702 {4
X 31 iCiRT,

4 RHRRUSEH

B S R A DR B A @ 2 0 O f N B BRI TR R
BNIHET —F_R—AWs5—D0DHET —F—A%
BT L0, WEOTF—% — AT AeT 2

W—OHIE & W3 5 R BER o0 THRE2T-
fe. ZITiR, HRERLBRAVEOER SBEICSUT
[E—OHBEORELZITI L L bz, ZORSTR—OH
B LT S o HIE R T W Fh OB TR B
MES > THEALRRELT, 220F—%
N— AP AT T BT — & OMHEEIT S 128
2, PHEYIERFCE DS {RFAMELT-7., 2%, £
NENOBEREN A — N —F v 7L T 2 BFH IS
BV BT U B T P EVIBRR O EL N E b
e, A—OHETHL EHELT, ZOMNEEFTS

kL, ~HFOBABETRERIREShE 27
400 {EFfEE OHE M OBHBE TIRERBEE S L TWL
LHETH B LS, Ll, WAOBRIETE
FHRESNZ->MET2 2D 7 —F~—AhicdLE
WEEL TV L thET—yweonwTid, &
EHREZTo T OBERENRRE R bk, &
i, TBoTRI—OHMEBE LW Lz, i, Th
FROBHBETHERRE TS VI IEFTREL
TeHEE N, FAMD TSRS LT ERRTETEL
WZEERLTWD,

BB ORI, K24d, g PR227ICRESR D LD
2, FhEnOBHREORE S IRt T 2 EOER
FEOEBEE A LT s ek 2, Bz, BHTHE
T LEREHES L — ) D AAAITFES B, FFEA
HY ALTORRTHE L BREES LTIz O,
BEYHERITI C LD L - TEDICERRE 2, K¥
BV — MRV EATHARBEFSHES IS
fz. LdL, wHlicRs H-BES2M o CERREL
e (BHNNE A, 1987) ° sP HOERZHWw TER
HE LS (Umino et. al., 1995) 12~ 3 &, &
W L 2 EIRSFS BAREEE S S L hIc DA D
HTiEhwo i, BEraoaTHRAITHERELHES
ERAEET 2RI ERL TV,

PFEARIC & 2 ERIRARE OFER L T2 OBRIENE &
DEIZE, bARFMERERLNIEERH D, K25 T,
T & /T MO KO R, T 13 B E RSB %
FHAERL DALE AR ICBEI L Tw» 3, 2 OmEECliiE
M (H32a) K2k, EOOHEBEED & FHRE
BESECBEILTBD, K¥ES L — | OthaATe
THEIVEBCRELS, £/, BREERIPEOERIC
v Ediud, BEEEHFE RN { B A NI BRI
BEILTWAEZ Lk, HRVEEEOKEESL— O
BETRE{MITFAA TR I LERLTWS, ¥,
SIRIT A & fE B O ASEREO TR T, B RHTE I
A CHREEBESILOAEICEEH L Twa, 2o
B AMERK (E32b) 2#H5E, BESFIR2 OO
BEFRENICT T o548, FRCFRELZHEC OO
TR EIERICE D E FREERIEIE A IcH B
L, 2HEERMBEROBRS L DHEB L 22 2k 275
LTw3,

— 145 —



(wy) Hld3a

(wy) Hld3a

(Wy) H1d3d

200.

300.

400.

100.

200.

300.

400.

200.

300.

400.

(o)
s

0K B2 BRI R AT RE 565
1992 Nplot = 253

=
<qm

\'
3 Tohok ’ ’ : 3
3 oNnoKU a <E
: a:t
= > T M
e % E
3 x F
] x [
_l|x‘l\l\l!|||||||lFT||||flT]I||]|||\|\'||||]|iE|‘ll|!I||1|[|[rl[1|llllllil\llllllllilil~
-400. -300. -200. -100. 0. 100. 200. 300. 400.
EW DISTANCE (km)
1992 Nplot = 250
W E
v v
||||||1|||1n|su|||\|||:ru|\|:|1||1||uH|\|r|||n|!|\|||\|u||1u|n|rl||||||||||n|
3 . 3 °e ag 9 umﬂn i E
7 Relocation B oo wh . 4 F
= € g A :g‘. e
3 S R R 'j"E
E : . * 0 F
: x x E
] > E
= " £
_IIl’I‘lII'II'IIlIIH]IIII[IIII]III]]’rIiI]IIII|IIIr|rIII|IIII|IIIIII||1[lll:llll[l!”l[ll_
-400. -300. -200. -100. 0. 100. 200. 300. 400.
EW DISTANCE (km)
1992 Nplot = G6
W E
v v
|1||||\||||||lutll|||Jlulllllllll:|\||||c|||ull|||]||1||||\|‘llullluluu\lmllll
= . [} SR e o o
| | oo o o ) E
& Bosa s ““ LI 5
5 v R R
| Fw * by :
E L
] w  x F
b x " % .
& ox, - B
] : : .
- * =
E N 3
L LR LR R R LR RN R L LAy LR LRy RRR R AR LN LARRN RS L
-400. -300. =200, -100. 0. 100. 200. 300. 400,

EW DISTANCE (km)

— 146 —

19964 2 H

24 a
E2RMAA T v 71 TRITNA—HE
DOEFERERE (PR Ruf, #HlhKy
(B8 R (FED wsidsty
FFNEESM, 2 ¢ L 39~40 B O
OHEPEHE T T,
Fig. 24a
Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hypocentral distri-
bution determined by Bosai (bottom). a :

east west cross sectional view between
39N and 40N.
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Fig. 24b

Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hypocentral distri-
bution determined by Bosai (bottom). b :
east-west cross sectional view between
38N and 39N.
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Fig. 24c
Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hypocentral distri-
bution determined by Bosai (bottom). ¢ :
east-west cross sectional view between
37N and 38N.
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Fig. 24d
Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hypocentral distri-
bution determined by Bosai (bottom). d:
east-west cross sectional view between
36.5N and 37N.
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Fig. 24e
Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hypocentral distri-
bution determined by Bosai (bottom). e:
east west cross sectional view between
36N and 36.5N.
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Fig. 24f
Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hyvpocentral distri-
bution determined by Bosai (bottom), f:
east-west cross scctional view between
35.5N and 36N.
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Fig. 24g

Relocated hypocentral distribution for
common events identified by process 2
step 1 (middle), original hypocentral dis-
tribution determined by Tohoku Univer-
sity (top) and original hypocentral distri-
bution determined by Bosai (bottom). g :
east-west cross sectional view between
35N and 35.5N.



(Wy) Hidda

(Wy) H1d3a

(Wx) Hld3d

100.

200.

300.

400.

200.

300.

400,

10Q.

200.

300.

400.

AL A AU 3 2 8/NIEBHE T — 5 < — A OHE—/NEIF 0

1992 Nplot = 181
W E
v v
Ilillil#lliIIIIJIIIIIIIIIlIl.II.LIII]lIllllluljl.lllllill|ll||I.L-.LllLIl.IIl!IJlIlIIIIJIllllllllf
= : g o =
] a o C
4 Tohoku ‘i, T E
. 4 a ,*% a a X =
3 i r
_: * X *xt?“x*:x * x *t*: * E_
E R X % " x E
3 x % x x X x =
£ Ol WY T
= " g " =
i T H 40N B | =
7 o 1 E
i > : i} c
= X% ¢ 1 :' =
- 7 F A =
= T %_ﬂ' r 4B
3 L 35N Pt et L.
- e, AR IR |E
3 x %% E Fx S eV i E
-3 1(- X 5—”1 1 ! =
- ,; % x % Lz/E E\ \ | o
il[lliHIliHIIIIIII|IIII|IIIIEIIIIIIiI||ITIIPl[II]IIII|IIH|IHIllTIl[l\II|ITII|IIII|III]|
-400. =-300. -200. -100. 0. 100. 200. 300. 400.
EW DISTANCE (km)
1692 Nplut = |88
W E
v
7|IIH|II[I|IIIEQIJ_IIJ'IIIJ|IIIIIlllll%ulllll|IlllllllllIIIIlIIlIl‘J}éllllIIIIIIIIIIIIIlil]Il_
B . o aa © o8 BOg % Duﬂ o =
4 Relocation A@fﬁﬂ* s et at
3 i =
] 1 ' ™, g*’% E
— W gy XX —
= "B x ¥ F
= i g =
é x X% x E
¢ e -
= x E
_:" % * :_
3 x g E
—] “ﬁ‘ﬁgk‘ =
= ko E
— . =
I'lll]]'llll|||J||||[Illll|||||||||||||||]i[T|!\|||‘\||||]|||I|||||i|\||||||I||||I|||||i‘|il
-400. -300. -200. -100. Q. 100. 200. 300. 400.
EW DISTANCE (km)
1992 Nplot = 200
W E
v v
Lo oot oo oy jJ_LJ)ll\HII\III[IIII[III!IIIIll\IllIlIlllJIll'lllJJ
= o o0 Q L2 00% E
3 Bosai b e, g s apiea =
. gﬁ* a F
= * *:*x* * * E
— o XX 2 oox -
= N R o
__E x :
= x —
2 . & -
3 x X % g i
— x ® ox x " il
E :;;:( E x =
= ;:‘K Xx oy :_
= *m«f‘}&x C
E o g, : =
_|IIIJ|I|ll|l|IyllHIIllrll[IIII]IEII[IIII[IIIIFIIII[lllllIIIIIIIIIIIIII'llllrllrlﬂlilillll'7
-400. -300. -200. -100. 0. 100. 200. 300. 400.
EW DISTANCE (km)

24 h
FLRUHRA T 71 TERIEN
fR—HEOBREHREERE
(R BevF, BRSE (HE)
ERSERIBE (FEY wh0 54
VY R, h bR
34-~35 HE O i B o0 B o4 W [T
.
Fig. 24h
Relocated hypocentral distri-
bution for common events
identified by process 2 step 1
(middle), original hypocentral
distribution determined by
Tohoku University (top) and
original hypocentral distribu-
tion determined by Bosai (bot-
tom), h: east-west cross sec-
tional view between 34N and
35N.
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Fig. 25

Difference of hypocentral location
for the common events between the
original one and the relocation
results.top: Bosai, botoom : Tohoku.
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Fig. 26a, b, ¢, d Hypocentral distribution of redetermined results compared with the original
one at the boundary area. a and ¢ shows the difference between the redeter-
mined results and original data set determined by Bosai, b and d shows the

difference between the redetermined results and original data set determined
by Tohoku. The depth range of the events plotted in a, b and ¢, d is shallower
than 30km and deeper than 30km, respectively.
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Fig. 27 Cross sectional
view of the
20 redetermined
-100 -éO [I) 5!0 100 hypocentral distri-
bution.
45 N ----- [ e " """""""""" 45 N -7--: """"""""""""" : --------------------
Réloc Bosaj Réloc Tohokgu
40N 40N
35N 35N
30N 30N

135E

145 E

140 E

145 E

135 E 140 E

28a HMORMHEATy P2 LB E—EOMNREFER. £ BRI U YRR EDE, & L HILRES )
VHNEBRLOE, BERERBEODRVWLOLETE7 oy LT3,

Fig. 28a Redetermined epicentral distribution of common events identified by process 2 step 2.

Left : difference of

epicenter between redetermined results and original data set determined hy Bosai, right: difference of epicenter
between redetermined results and original data set determined by Tohoku. Well-constrained events are plotted.
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Fig. 28b Redetermined epicentral distribution of common events identified by process 2 step 3. Left: difference of
epicenter between redetermined results and original data set determined by Bosai, right : difference of epicenter
between redetermined results and original data set determined by Tohoku. Well-constrained events are plotted.
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Fig. 28c Redetermined epicentral distribution of common events identified by process 2 step 4. Left: difference of
epicenter between redetermined results and original data set determined by Bosai, right : difference of epicenter
between redetermined results and original data set determined by Tohoku. Well-constrained events are plotted.
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Fig. 28d Redetermined epicentral distribution of common events identified by process 2 step 5. Left: difference of
epicenter between redetermined results and original data set determined by Bosai, right : difference of epicenter
between redetermined results and original data set determined by Tohoku. Well-constrained events are plotted.
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Fig. 29 Redetermined epicentral distribution of common events identified by process 3. The hypocentral parameters of
common events are pre-determined by both networks. Left: difference of epicenter between redetermined results
and original data set determined by Bosai, right : difference of epicenter between redetermined results and original
data set determined by Tohoku. Well-constrained events are plotted.
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Fig. 30 Redetermined epicentral distribution of common events identified by process 3. The
hypocentral parameters of common events are pre-determined by only Tohoku network
(left), or only Bosai (right) network. Well-constrained events are plotted.
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Fig. 31 Epicentral distribution of all events in the unified database. Well-constrained events are
pelotted.
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Fig. 32 Difference of the hypocentral location between the unified database and the Bosai
original database. a: Off lwate and western Hokkaido. b: Off Ibaraki and Off Fuku-

shima.
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