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Contribution of tectonic geomorphology toward both identifying surface earthquake fault of the
2004 Mid-Niigata Prefecture earthquake and discussing disaster mitigation
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The 2004 Mid-Niigata Prefecture earthquake was generated by the Obiro fault and the northern seg-
ment of the western boundary fault of the Muikamachi Basin; these were detected and mapped in the
1990s. This earthquake was accompanied by the emergence of surface earthquake faults. However, at
present, this surface earthquake fault could not recognized widely since new information on the active
fault distribution in the Mid-Niigata region was reported only recently and the displacement along this
fault was relatively small. We attempt to clarify the logic to identify surface earthquake faults and explain
the evidence of surface faults based on our recent reports. Although it is necessary to consider the possi-
bility that earthquakes can occur anywhere, it is significantly more important to evaluate and assess the
hazard on a regional scale. Geomorphology can contribute greatly to this assessment.
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Figure 1 Epicenters of the Mid-Niigata Prefecture earthquake and active faults
(simplified from Watanabe et al. 2005)
WFM:Western boundary fault of Muikamachi Basin, EFT:Eastern boundary
fault of Tookamachi Basin, WFT:Western boundary fault of Tookamachi

Basin.
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Figure 2 Surface earthquake faults and benchmarks of leveling survey (simplified

from Watanabe et al. 2005)
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Figure 3  Surface ruptures at Obiro, Uonuma City (Suzuki et al. 2004; Suzuki and

Watanabe 2006)
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Figure 4 Trench wall at the south of Obiro (AIST
2005)
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Figure 5 Seismic reflection profiling at the south of Obiro (Kato et al. 2005)
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fault modeling (Watanabe et al. 2005)
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Table 1 The titles of articles in newspapers just after the Mid-Niigata Prefecture earthquake
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Figure 8 Active faults map in urban area "Ojiya", revised version (Watanabe

et al. 2006)

ERTOI, RSN E D DXERNCEAR D
D5, WG RN RGGETRE, BRI TR, R
HNETBENES BEE L TWEZ LEHLATH
D, ZOX ) RRBRIEEY TRV, TR e
HFR W7 SRR S e ) = TG T8 3 B IR T e
W WS ZETEARVWIEETET DL L DI,
FOXRDBRBMHNRECLRLT NI LICHLEELT,
TEWTE & HEEDOBIRICOWT, bivol=Zl, bbb
RN E RPN L CRT 2 0ER H 5.

V BHYII-SROBKDI=HIZ—

E L HEERE I e 17 4F 12 BT, &R
UNT4) #%GET L2 (K8 ; J501E2)> 2006) .

-38-

PER RO BRI | iR R TR AY B L 72 iR &, b
VYT REIMR S ZNE L. £, HFRHER
JEHBOERZ LR LT, BB % i) TEls
LE L CEWEOMBERRAEELL. 2951k
SETI, ARG WE I FIT LY D T D — A
T, IEWEICER LB KRN EE TH D
TLEWDTHMT BRI E ko7, ZoHTE
TEWERNCIX, (BGETLARTNG) Hid D I &R &
ATEHEY, PR S E IR LT A
BOTHRENRNAYT— R~y T TholoZ b
2%, 25 LIZHIEA A% oz 5, Tl
AR B LB ISR EN D Z &
Mrrsns.

S RIOHHIERL, TEWTE & HEOBRIZOW»



E-journal GEO 2006 Vol. 1 (1)

TRERFREEE L. HEERAN I HEEA L O
TS W R VLTI, TEITE T2 o2l —<UT
HH L, REICHERRBOBAEEL R 5 &
INTWD. Lo, HEHERITIO/NUETH
D, WHOPLTENEOEAHEL NZDNE 0
I IS . AR TIXEEE O#E T Z O
AR LIRS, JEIED (2005) (X4 B HE
AR & AT HIE O REECE R L, /N RN E I
COREORBE LU Z X9, /S H BT 2 H e
EIZbo L REAMHMEBEEZEZT) LWHEX &
ALTWD. FPLUFRAEMREZZRLT, 2
DFERITIEH L I ENTFHEINDID, KbE
iz LY, AROBSE ERICTE LRSS
ZETHY, TABNRITRIE, TEHEOHKIE
S OIERTEFEISIE N T 2 LIXTE R0,

(2005 4F 12 A 2 H3AF 2006 42 A 18 HH)

X W

ML 2R - A RESC - HARIESS - I —F - BN
Sy - R B RERR 2002, TR HTE T 2
AL HRRA RS

M ERAE 1942, B AR IS OB E TTT D
NTWDLZ IO CTHEE). AllEHeE 10:
108-109

KHEBGT - $aAHEEL 2002, Bl DGR & b EE.
RPTERN - S JZ - KB [ B AR
OIEW g & ET 7 F=27 1 ERRKPEHRS
70-94.

KHEGT - BEATEA - IRES - AR R -1 -
EnARREIL - & MR - FRINRE) - BERT - A
H o - IR E R 2 L — 7 1997, 151811
0SB E B L O BETW g o 22z & b
VT A, HAMBEESEREEHE 5L
116-117

KRG« DTN « SAAHL I - SaACHREDL - 18 4 -
an - BRI 1998 BT M AR
JAHIEMBORE L ML FREN DA HH
MW OME L IRENY. B AP EASRREE
££ 53: 80-81.

-39-

TR AT 782 1991, [Hr#R R A O1E W E— i X

LEEH BUR KRR S,

g 2001, /S H BT AL O EE . 0

AOAFSE 40: 161-168.

[E] - HIPEBE 2004, FRk 16 4 (2004 4F) Bk Bk i
HUEICHE S BRERHRICOWT—HRIZLD
R & 7o M A8 8) 2 4R

http://www.gsi.go.jp/WNEW/PRESS-RELEASE/2004/
1227.htm

PESERANHE A RFIEAT 2005, HrE Ik B R (£ 5
HEWE L TFREOBH L.

http://unit.aist.go.jp/actfault/katsudo/trench/niigata/inde

4

x.html

AT #1952, ¥EHESNC X D RO LI O
T. ERfFHEH 30: 163-178.

S RRERL - BURIESE - MO - 4 =0 - L
%% 2001. 1:25,000 AR BTG EIEE T+ HHET) .
E PR R D+ 1-No. 388.

EHANHERL « LT/ 2006, HriE R FEHE O
HOFR T — AR TR RRE O R & [l X R
fii—. HATIHIER 541 53:90-96.

ERARHERL - PEINEA - FEPNRE) 2004. 2004 TR
PR B RR O R R W . MR MERE 113
861-870.

ERAHERL - PEDEA - FEPRE) 2004, 2004 0I5
WPl R O MR MR TR OfHR) . MR MERE
113: H#&.

mEPE S 1989, iR IRAVE LT DO HUIE )N & R 7
ARAAE S AT A O R ERE. HIEREF 43:
366-391.

MBS 2000. 5311k, + B BT & s
DA AR B L OO 2SR 0~ & F T TG FE #h & V5 W7 fig o B
f%. HEDURCRFSE 39: 411-426.

LRl S 2002 BB ORIEIC & 5 TR
DOENORI OB 2 5. Wl - ARSI
BT 5 HMERAS (BB 5ME) &k

http://www.bousai.go.jp/jishin/chubou/nankai/5/siryou

2.pdf

W2« BURIESE - WA - & =0 - (K
%% 2001. 1:25000 #iEVEWTEE TRR). [E
TR R E EE D-1-No. 388.

2



E-journal GEO 2006 Vol. 1 (1)

HH & ARESOR 2002, [VEWEREMT 2
N~y 7] BRI

Fl IE - ARERE—BE - FHRAEORN - FEHE AT 2005.
FRE 16 4 (2004 4F) TS R AUBMIER 1T f1 L R
BN - R BT O PRk, B = = — X 607:
9-12.

L R A - R E B 1980, KR KK
B X 2/ TR OTERE I O L. BAFGEHR
55:199-224.

EAE= R « kS —BA - [
1968, AKHESHTRR I L D IGFEHh DS,
A5 ERS L R Y A 169-170.

P00 N 2005a. HY kRS T AR EL 2 0 i1 5% iR
JE#AAT. HiFE 50-6: 52-55.

PN 2005b. JEWTIEZSALHITE & HEGE HI T A,
PR 60: 149-159.

PN - $ARRREDL - AR 2005. ZEhHIEIC
F£-3< 2004 EHEHIEOWEET L. HIFE 58
297-307.

VDA - B VEZ - SRR - & R - AR
"% 2001. 1:25000 # i P& Wi [ /) T-43 1.
T HIERFER AR D+ 1-No. 388.

PO - 52 W52 - SRERSL - 4 SEPE - R
%% 2006. 1:25000 AT i FEE Wi X T/ 45 5.
TR RN 2R D 1-No. 450.

Aoki, S., Nishi, M., Nakamura, K., Hashimoto, T.,
Yoshikawa, S. and Ito, H. 2005. Multi-planar struc-
tures in the aftershock distribution of the Mid Nii-

=53

JON

- KAF

Jope

o 5

i

-40 -

gata Prefecture earthquake in 2004. Earth Planets
Space 57: 411-416.

Kato, N., Echigo, T., Sato, H., Tateishi, M., Ogino, S.,
Sakai, S., Toda, S., Koshiya, S., Ito, T., Toyoshima,
T., Imaizumi, T., Kato, H. and Abe, S. 2005. Geo-
logic fault model based on the high-resolution seis-
mic reflection profile and aftershock distribution
associated with the 2004 Mid-Niigata Prefecture
earthquake (M®6.8), central Japan. Earth Planets
Space 57: 447-452.

Kim, H. Y. and Okada, A. 2005. Surface deformations
associated with the October 2004 Mid-Niigata
earthquake: Description and discussion. Earth Plan-
ets Space 57: 2093-2102.

Ota, Y. 1969. Crustal movement in the late Quaternary
considered from the deformed terrace plains in
northeastern Japan. Japanese Journal of Geology
and Geography 40: 41-61.

Otuka,Y. 1941. Active rock folding in Japan. Proc. Imp.
Acad. Japan 17: 518-522.

Sakai, S., Naoshi, H., Kato, A., Kurashimo, E., Iwasaki,
T. and Kanazawa, T. 2005. Multi-fault system of the
2004 Mid-Niigata Prefecture earthquake and its af-
tershocks. Earth Planets Space 57: 417-422.

Sato, H. and Kato, N. 2005. Relationship between geo-
logic structure and the source fault of the 2004
Mid-Niigata Prefecture earthquake (M6.8), central
Japan. Earth Planets Space 57: 453-457.



E-journal GEO 2006 Vol. 1 (1)

<EEWEIE> SR B (TE T05)

1961 4 BHRAF . BOTRFEEEE, RSB R0 R PR s o iR e
T. AHRRFERFEGEREE A SRR R L - PSR TE Y v 2 — . B3 TS
BRMEICHA D] (5 < EHH, 2001)

AR — 5 _X— http://www.env.nagoya-u.ac.jp/

<EZWEIE> L WA (blisN BoUE)

1956 4 FHRRAEE . FIRKFES, FRFEFERTSRUTZER B - R E iR e
T BERFAS AR, £ NEWE R — 22 P BRI K A IEWE OFRE — )
(54 Epg, 1999) A —L~3— http://www.soc.toyo.ac.jp/socio/

-41-



