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Characteristics of sediment disasters by
The Iwate-Miyagi Nairiku Earthquake in 2008
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(Review article)

Abstract

The Iwate-Miyagi Nairiku Earthquake in 2008, which occurred at 8:43 JST, 14, May, 2008 inland of Tohoku
region, caused a lot of landslides on mountain hill slopes near the epicenter. We analyzed the influences of
geology, topography etc. on occurrence of landslides with Geographical Information System (GIS) in this report.
We extracted and plotted the landslides with aerial photographs and satellite visible light images of ALOS which
are taken after the earthquake. The numbers and area of landslides were 10,751 and 13.576 square kilometers,
respectively. We obtain conclusions as follows; 1. Most of landslides occurred on hanging walls within fifteen
kilometers from the seismogenic reverse fault; 2. fragile strata of volcanic deposits strongly affected the landslide
occurrence; 3. The landslides occurred near the geological boundaries; 4. A cap rock type of landslides, with
strata combination of welded tuff in upper and lacustrine deposit in lower, is conspicuous on steep rim slopes of
calderas in southern foot of Mt. Kurikoma; 5. A lateral spread is the main cause of large landslides on gentle slopes.

Key words : 2008 Iwate-Miyagi Nairiku Earthquake, sediment disaster, volcanic area, geological boundary, cap
rock type of landslide, caldera, geographical information system
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Table 1. HULAEZRLMGIEE THAE LT TaMEE & 2 OHEH

Earthquakes in Tohoku mountain region.
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o418 D . LR - SRR I3
1896/8/31 b 3057 14077 WA B PRSEURILERL 72200 779 5792 3,045 27430 9,899
RIS » . ! o gqr ERIREORAANT T
1962/4/30 Miyagi ken hokubu" 387444 1417 83" Lo ty 6.5 3 369
A FH BEL A 53 == 1) N .  F ELELY B [
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P e 2 3) LT IR BN ]S
2008/6/14 1 * EIRPIBEALE 39° 017 140° 528 L1 TURAMITERALINGE 72 23 426 30 146 2,521

Iwate-Miyagi nairiku®

Mt. Matsurube

1): 4432 (2003), 2): A E X XS5 (2003), 3): P (2011) _
1): Usami (2003), 2): Sendai District Meteorology Observatory (2003), 3): Cabinet office, Government of Japan (2011)

Table 2. S filiI A DI AEERE (2 5 5RLLE )

Maximum seismic intensity (More than 5-plus)

RNER It TS
Max. intensity Prefecture Municipalities
F=E ) BN
Iwate Oshu
iy 6 4
6-plus
B SR
Miyagi Kurihara
R 6 35 FHUL A
6-minus Miyagi Osaki
IR b b, —BA. <o IHT, S RAT
Iwate Kitakami, Ichinoseki, Kanegasaki, Horaizumi
T 50 FBUR INSENT, AT, tokd, SEENT, RO, (LA, R
S-plus Miyagi Kami, Wakuya, Tome, Misato, Natori, Sendai, Rifu
BOHR iR, Sl
Akita Yuzawa, Higashinaruse

SRIT (2008)
Japan Meteorological Agency (2008)
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Table 3. AHY « F2#FDIRR
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N () A5 (B
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Prefecture seE 1R Injured K Yot —i K
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aFR 2 9 28 2 4 778 2
Iwate
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R
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HIEIR
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fia b | |
Hukushima
At
Total 17 6 70 356 30 146 2,521 4
NI (2011)

Cabinet office, Government of Japan (2011)
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Aratozawa landslide and Aratozawa dam. A worst
situation of debris thrust into the dam lake was avoided,
because the landslide debris drifted toward the ridge of
opposite bank.
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W g XD HIOHERIRE G (X, NEIC AR E IR O 1%
AEEIKEZ T T 2R OHERS (/NEFRIRE )
FAE L. BEBIE AR B IS (JL)IAERR IS ) DR
CHERET 5. Wb BF vy oy 7l (=%
2009, 2010b) &7 > T\ % (Photo 4), Hiid XD
FENLFERE A VTS (R 2000) &b LA 47 &
LTEO., WIVT T DIFEN KB T XD OER T
HBEDIERM (MES 2008) EENTWV5, £z, H
JEARME RS (2008) D R—1 > FIc 3D  FHAE RS HE
KX NE, Y% XD DI XD mIFIZIEKETH
D, IXRDEFVDWL2ENBHHNCIZ2EDEEEZD
N, WMk X3R5 E ( =4%5 2009, 2010a, b)
HBHWVIEAT Ly R (Varnes 1978) Zfth D E K & % 2
RUNE, BEZERIETE AN XL OA PN
DVHEL WV MR T 2222 2008 AR5 T+ 0 3 P4 [0 i 72 5%

TR BB M 55 11 %3 5, 2012]
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Photo 4. “B@(*‘l’*ﬁ =R N 1)

A=V 2 T DR,

TR N D OVEEE,

ﬁﬂfﬁi e DERNE->EDHA
T KT R Eb‘(ﬁﬂﬁk%qﬂ ﬁ/ﬁﬁéﬁflﬂ% &

73‘4" THU 720 IRRSREDCE D vy 70y 7 & UCHED

INE fﬁﬁﬁfﬂzfﬁﬁ%k HEDR# DR L Edin®z 5
ATAER, AT Ly R2A TOHT RO BFRE S8z,
Aratozawa landshde cliff. A boundary between Upper
welded tuff and lower lacustrine sediment is quite
obvious. Horizontal slip plane exist in the lacustrine
sediment layer with test borings. The welded tuff with
actmg as cap rock cyclically had loaded to lacustrine

during the earthquake, and led a spread type of
landslide.

ERERES 2010) I KB WMEHFICBNTE, FHEX
A= ALICBOTHE OB GEERE CIEFIAT =
Tk L, S%F vy Iay 7K OE
fRIAO EE M Z4EH L T\ %,

TCTT, MAmE & &, e 2, HIER O HIT
THTHL R O HCIRIB ISR L A5 IR E b T 5 K
SEBG IR L. MERW X ZIE )V Mg AT
FIRIBRKE DFEEIC K O BRI AT 2R BRI T
ZMERRCH %, Varnes (1978) &, Hid XD D45
BWT, AT Ly RE—DDX AT LTI EiFi,
EHIE, ATy RZEBEHEEICED 2DICHHLT
W5, —DHIE, DEEL T EANHARRT XD EZTE
KT B BN ZE2ATTHD, HELEZTDLDT
BOLWELTWS, —DHIE. REMEORME IR
HBVIIEERENT B2 AT T, HEDOHENR AT
LTW3, TOXK3ic, HIAHEED AT Ly RDOJ
MINOEMZRD, S0, iR, s 4L
JeESIE, Vames I KB AT Ly ROEED S BHEH
DORHME—BLTWVS, BEDAT LY Fid, Bige
LTI REER—Ths L, UBATRTEZIOX
372 A T ORISR TRTRE) (XL B &9 %,

T DK D T KK 75 3R 8 (X7°I/‘7 F) iR
RRCIc BT HEL S BT &%, DR EIR
DK H 2 HBEIC 7 %%3‘5%%7’3‘&3%8%%%@%
Z_%) ZLIGE BB A RE (A7 Ly R) BRAEL

G, TOBE LI - SRS X LMICZEAL, BX
E?ﬁ%%%t%@‘T REMEDND 5, . AKFICHT
5, WIVTo, Frv oy IEEORE, BXUH

|Bulletin of FFPRI, Vol.11, No.3, 2012

Photo 5. HHEHIKIHIROspEKI
HHE) ‘BT(* ( B L) iR L ’Cb\%o i
ZUNRIEL TOZHE A DM D, BHT, FEE
CRUMD Tk | B0 PR Rl (%@Iﬁ?) i<
HFICBE L, HHEICIIEIARD YR > T %, Photo 7
& OHEOM ETHIE LTV 3
Devastation of Hlyasawa Valley in Koei area. The
Photo was taken from the upstream by Aero Asahi
r}i')x oration. The whole valley of Hiyasawa fluidized
e eartth uake. The spreading toward to the stream
emerged at t

(WA HATE ‘g HE ) ) L

¢ upper part which is the downstream of
Hiyasawa valley. Rotated trees remained on the flat
ridge of right bank.

FHHmE (R Ly R) iIcDo0nTld, MIETHRT 5,

(2) #EHX (BR)
SRR X O DL (7 9 2 HE Il X o Hun s
ERNZWBIRICHBEONTE, KREETRENREAE L,

MR E O IE, KR XY & [ERIC, AR
EROBAHEER G Z T T HMROHRESETHO.
RUF D EEICIARERICE DT 2 F v v ey T
BTHD, TOLEOIBHERERIEDES 1, FHIKIRIC
XD iz DN, TOHIRKICI T S IR O M
75 EEOFHE T Ty 7RIS N, RO MEE TN
DKL B KD EIEEEL > T 5 (Photo 5) » AAIEIE,
FIFRBEIC R T, KERHEEZ 5 TWS, Photo
6ICHEND KT, Frv Ty T THDEMEIX
AOHEHTORAOEZINDHmE L THFICEEHLTH
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g S_Ilp plane ‘Tff

~Knickooint

Photo 6. *#%iﬁ!E(ﬂYR@JILg&?“IkY%o {E'Jﬁ{ﬁib% PRV ke e Yl
Eﬁ/ﬂ:h‘ﬁfﬁ W RE IR D2k ﬁfﬁé@%
DINHON %o {tﬁbWEIJEY*EJJ@@“I\D i & Hbh
The upstream devastation of Hiyasawa in Koei area
Whole slope along the stream fluidized. A Knickpoint
on the slope is obvious in the lacustrine sediment layer.
The point coincides with the position of slip plane.

Photo 7. i#%ﬂﬂl:/ﬁﬁk%b‘éﬂﬁj:f‘[ﬁ@m%%ﬂo R 7 3R
REENTOw I TREIL TV, BIRIEETICH
ﬁz: UTh3,
The devastation on uphill of Hiyasawa in Koei area.
Longitudinally layered small blocks with trees moved
and slanted backward.

Photo 8. F'WiRfiifl. FERICIIFEN SN, s

E NG T o 12 C & oM B, HiE 5l 14
LUk CH O fIFZRELED S F LTV,
Dozouzawa debris flow. The outbreak point covered
with snow beds indicates a wet ground condition at
the earthquake. A landslide fluidized immediately.
The debris flowed downstream at high velocity with
eroding the stream bank.

0. IKFISECHERIRE S 2 s L, EESA RS ic B
FLTWBETHDL B, ELHOBEEITZTD
HOERIDNFE N &2 ML TR <, s g ¢
&, Photo 7IC/RT X HIc, RO AZ Tz %
F70y ZRITGRAICBEH L TWVS, mikiRiig N
D EBIBIIRE S EEZH, FRRICHIEROHIRIEIC
XM AFS (ATLw R) Z30hHbE3EELZR
LTW5, %ihd 28l W 723l B R 5 1.
WX TOWRIIC K205 RE (AT Ly F) 2K
WIS RS 5, ad, HHEHIX FRafE Tk, HEER
CEBWTHHMEOHERRELELTCEL, MHAS (2012)
. APV TH O —EN T — A7 a—{L L
Tl Z®ME LTV,

R iRt A
KFEOHIT D (
TPASE LTz L T A

DR %ﬁﬁbto
Komanoyu hot spring inn at the center of the photo
was hit directly by the Dozouzawa debris flow shown
in Photo 8. The landslide of the opposite bank clogged
thg stream, before the debris flowed from the right hand
side.

0K L
R T . KOS N
N SRR EODiEﬁb‘ﬁﬁﬁE (GiPS

Photo 9. TeBI DGR (TPR) &

D 7 E

(3) Y TR (XER)

SRSEE L TEA S O AR NS B W THA U 7o
(Photo 8) WAL L. RYIIRICIE> TH 4 km i
TLT, BIOGRREZEEL ., BOGRROMRHE
Mok, HENS 6 ~9 N TLAWMMNEEL K & DFE
SMESNTEO, MIEBRHCHRAE L zp#EN—KIc L
Aarfklizs Dt Ebnd, TOLAHRICED 78D
AMNTEL Gb NI, BIOGRRATIE T 0iid XD i
EZzR2LTED, TNXTOHIXOFEICKSHT
T, T CIKIREMEL TV, ThIiCi., ®E (&
FEA) ORTAHERICHELIZC S, LT
Ktz LATROMEE NG T S AN B - T8 D5
RONREE - ik % E% L7z (Photo 9) »

BRI SITSSFIIZEI 5 11 %3 5, 2012]



Characteristics of sediment disasters by The Iwate-Miyagi Nairiku Earthquake in 2008 107

COEHFEAEFRE SO R EERLICIES
HMDLA > TH O, HERAERICHELEZE R DB
WThoTzT EWHRINDE, TORYTIRTHEL
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DTDODERICEZ EEZIT V5,
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BB, KILHOWLWEMEZARNATH D, Uk
U UM EARICHEA LGS, Lamibled
WD D %, U Uy SEENLTEJE 32 0 152 3 P s 8 4+
EOME L, EH DS EHIEIT T TOHRLWIES
(PEXERRR S A ER ARG > %2 — 2004) T
R ETH B, DT D, FEELTEERAIC
FHRZFEOIRESEFOALNT., RV TIRUNTIE,
REPHEFBREIC L2 ZHEOZT TRV E
WO HTEREAH %, KALS (2010) 1. RY IR
DIFRIEGBDOFFEEA DLETIC R4 U 7z i B o $15 K i 138
THHEEBLTWS, TOkH, AWM o LTEEN
ML BANT L2 RBER 2 9 % RV IR TO R 7
ELEER S,

5, BRTH B RIS B R A A T 0K
YINEKRTH %, TFI15 (2010, 2012) 1. 2008 FED
HEMFER DR, HIZ, 5H20 0B HESH
¥ CHBENOMMAME L TH 0 EEUTER DS
FH 2B < & MR R A R & LRSI R L 72 IR IRREIC &
STEMELTWVWDS, THIC, ZHB5 (2012) &, %
EORAE LT, chETaRoHE X O
IKEDZWEMZIRR L TV 5, B, L0
BN AICBNT 2008 FAHOMI/RNAE >/ &
AL, BEELTEEZ O 1000 m ML EOEEEICE
WTHIERERICEW TR T efim Lz, £
oo KIS (2010) (&, HIEROFRAE R(TIEOHFHT
2008 4E 4 H DIF% 4000 mm D@L /KB H - 72 L #HEE
L. HUEFRAERICE AR D LEMEN T, BERKkE
MERICMENTOREEZ#REL TS, Th
5OMEF, HIERAEMICB O TESLOEZEMAHLT
. MERER TR EENPBRNARATH > 72IcE »
oo, MBI LEINEDIBMTH > 2K
MEREIN S,

DLEMS, HHERAERORRK TH 5 Y - HiEH
PR, FRTHZ/KXNERO ZDOHERICKD, F
VIOROAKTH ENEREERE Lz LRI A
%,

3) —@a)llRE
B S LW BN 72 E L B o —a) 1T
& RGERRANE X D ERET, B - EONZHL
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Teo TOLWE—IE, RIGRER T MEELETRE S
WTFZ 1 NICH D, FEROMIR DA ERIKS (/N
MIRIE ) O L2 HiBlOFRE Uik RICS « ZILaE»
o, Frvy oy sfEEZE L TWV5, WGRRED

5 BRI T I > TIRO MDA, RED 5 B EE
FHETCOLENRLICEL KD, ThICHEDET,
W, by VYT EFryy Ty I XRDAL T
WBIOENZILL TV, TTTE, KGRt
e, FUNRIRDI « 35/ giR LRic DOV TH] D &
%,

(1) BHARME

— BRI O FL G RIRIC AL E 3 2 IR IR ST T
DHEFEE., by TV ITNEKRTH > 72 (Photo 10),
by VTR, AERMRREO /T, SAEYE
B FEAEEEE LEIN S HS 20 5, G ERA
W, B SER R RE R &2 T4 L T2 i A O R il
WKHizb, MR D> TZFEIROBEMN RSN S &
TRICHT%, LIBT3 &, FRICK 2 M4
BHEORELTHELT., ABECDVWTHERN LD
LEE MR JIBED AT B 2 LR B VA 55 RS
DETICHU, THICHZWEHEDHEHDOE XD LIk
MEoEN, by 7Y UKD, ARSI
MHIMZRRE UTHNE b 2 RGEETH 5, G
BEMST S RO, AHRDOREICED S HED M DG
LT, 2%DAED Ry T T K BHHEICEKD
Tl AEbNi, BRMIICEEWEAZERT ESOHE
BAALN, Daih SHBEIC sy T T X 5%
MREELTWEEDE DN S,

BEREE LT A, TOMETE FERORE S
HFICHREBICIEE D TWVWIRED TN NREL TV 5H
e dH 0. IXDAEOMEBHIRICH D> T ERE &,
WEHOTARD LIFEAE % (Photo 11D, TDIEMITE.
AT PRASE S TS VI B A0 TR oD J8 it 4 dh DV 5 &
Nico IREBHBENT EERTH 2 C &0, BRE TR
IR SRR M AN R E 7z (RS 2011).
NGB Fryw IOy Ik BNL—NLT VT (R
JEDFELIC K 5 IS FEOR#MTH O, HEL
A&k DENICKZEBER 22 T REENELHH L
TWksDEEZLNS (KALS 2010),

2 BNBRDIE - 5/ BRRLER

FUNEIR I « 35/ B il R AT 3 T - NS O i
HEMNZFE LTz (Photo 12). &/ BiRRE T TIEAHE T
I &k > THEMNPAZE L, FHRRA KRS 5 #HE 7z 4%
C7z (Photo 13), TN & H TSI EFICHMN I ITHES
T, RN EHERKEDILEDIE L o T,
R RO 2R T, 8RN TR
KB g N e 4 U, i 2 PA%E LU 7z (Photo 14),
Photo 14 I KN, T DAL T DA B S D HEREHE
Ao EL, WEE LK ERHEREBEDS R TN
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Photo 10.

mwﬁﬁkﬁ%h%b/7u/7(kuﬁ%@mﬁ$
DHEIFOHFATEIC X 5 )

Toppling failures occurred along Ichihazama river,
because perpendicular joints are well developed in
Kitagawa welded tuff. The photo was taken near
Nuruyu hot spring.

Photo 12.

A SZHRBUINEIR O T D/ NI D I A 7
LT3,

Devastation in the catchment of Harakoya tributary of
Ichihazama river. Many landslide occurred along the
stream.

Photo 14.

SRR DIICFEE L 7o KB (81470,
C ORAEIC K D0l imEZEN I E LT, f‘ FEHREIK
%g%%uiﬁ®¥%mmﬁbamOhTE<&of
W3,

A large landslide occurred at the left bank of
Ichihazama river near the Yunohama pass. The
landslide debris dammed up the Ichihazama river. The
welded tuff becomes thicker in accordance with coming
upstream to Mt. Kurikoma.

Photo 11. REOMEE CNEFFIRE) PIcH 5N 29X 1,
MR IICEIE D EmETH 5, IXDMmGRERZ
TFTVRNC & BHIEIRICE Ul LEZBND,
Slip plane at the left bank of Ichihazama river appeared
in the Onomatsuzawa stratum of lacustrine sediment.
The dip of the plane rises toward to the stream. The
movement occurred at the earthquake, because the slip
plane is fresh, and not eroded.

Photo 13. ¥/ ATIRAHILOULIARTE, BUC LA 2 iEIC & O it
KU, IRROEPIMGRIT L T2
A landshde dam lake at Yunokura hot spring. A hot
spring inn was carried away into the dam lake.

%o

RE (2010) (&, %/ AR ERICALE S 2 AHE IR
Mgt 55T Ml ER I 0D MR B AT 2 1T o TR IR, TR
DI EE I O HUR IS B AT & TRl RR IS . Lk D AR A 3
TIBENEED@mWEFA DR LN E LTV D, &
IRV B2 S9TARKS L SRIARS O TEICK D LIcET
I O TR AR 513 597845 (ARSRIE) &
SEUARS (FAE) O BESUN I C Ml s BT oD B4 WS SR A
BFonfcceZMEL TS, TOWMEIF. Frv 7
0y 7R R L T B ORI & —Ed %,
e - NEEDZE

4. FEORHMEMEE - HoFz -

BFHEDIE, FHOMBEORE . FIEFEENDHME-
WP - EDOREZAS NI HT EZHMNELT,

JERRRIEI 55 11 %3 5, 2012]



Characteristics of sediment disasters by The Iwate-Miyagi Nairiku Earthquake in 2008 109

fifiZe 5 8 L SR G 2 D TR 2 i U T, T
Uefize 5 e, KEEEKTHS 2008 46 H 15 Hh
516 HIZMF T (¥) 72 7 il DR LIz s
B, R R, 2008 457 A 3 HIC ALOS I & 0 iz
HENAHtE B E Wiz, TS DO GE .
10,751 i, 13.576 km® O i 2 HHIC & > THb
MU, GIS Ricil#k Ulz, FRERAEICEEEZE5Z 2R
TDS B, MU KL EERMAR A HZEAT (1986) 7R
O [ B E X (10 570 1) 10 #EXIEIE
HEERE (KR TERRO T10 m X v ¥ 2 %5 DEM 57—
21, MAEMIZERES BARAREREMZ MY 2 —
(2004) Ic &% THRREI R RFBEFEIC K 2 AR
B, ZNTNMEHLTGIS DL A Y —%/ER L., T
wiiote, URICZFDMEERT,

1) MEWE S FFEOUE

Fig. 312, HILKZRZEFEE 2072 R 2008 4245 F -
R P BB B 2B 2V — T (2008) AR L TE.
FHRRT v 7 GPS F—XIT X B HIERWi € TV
L O ERGbE R RS, Fig 3IinT &SI,
Wi X ZIEERILRE 1T L TV 5, ZEJEEE O FE il
FIMWNAS 2H L TH O, H LEEO FRHITH B
HRDREN TH 2D L MBNTH %, T OHIBIE,
et X O R Z T T, B 12 FEDMIC 70
mEBZSKEEZRLTWVS (/MEIS 2005), TD
Wi R, 13150 m FBEEOFEMEE —HLTHBD.
S VUAC DARE 0 30 W e 1R B 1S K B B S & oD BE S A i <
AT %, Fig 3lc kK, piiiE, & LWiEo -
BT B 2 HEME O KZBDFEE L, Wi »
SIZIFISkm N THAELTWVS T WS, —fKiC,
W EIC X 2 HEOE A, ERUlOMES) I MO
FREOEMT S, Tk BB EMmS, BN
e, AaRENZ Ve VS BN RRM e, X
DREGHEED LRI ZROErREI Tz L
BA%.

2) #WE - MEOTE

(1) fHEDE - HAZ DR

R OB MK IE, FILF RO S - SE AL
HI DO FGRICALE LTV B, I E, Fic, 8
Sl orna. KLIKIC X 5 HERE D EIRICE < 2
MLTHD., Eemificid, w3k, REEE, e,
WEDEANVT I oML, FEICEEEN DM LT
W5,

AT, W - ERT—Zz2o0ic, PRt
BB A1V T Z T R LARE O SAE A B2 Lt oD i1 933
MO M TIEERLS, TDD7 T AR —%=1/F> Tidi
LTWaZ EMWEMIcE NI (KRE - £k 1989, T
5 1989), TDTDEIE, b5, Rl

|Bulletin of FFPRI, Vol.11, No.3, 2012

JURE + R AL, AL, 0 -
SO, B - A AL, AR - ZEEA EAL
Hil, B TH B, TNENDY T AR —IE,
B 5 5 H O R E 0 ~$UHD KA LT T K
LD 5B, CRBONIVTSEFIHT 5 R O—
W, R D, BRI, LARSSVE
EE R AR, RIS &> TV B

eSS O P B I, B - AL (
HSAR—) CREGENTHY, CTIABNEHE
RS ORIE. HEE AR, W, LT
SHOHRMTH %, WRETIC YLD E En
ZCLd . FRERHT XD A IE K cm DR
HOWEN R BN, BEDE S Ic, B,
HIET R 1E & D BT B 2 HUB A TEE LTV B,
(2) BRI DRER AR

HIVEE 1) 00 J R AR IR 8 2 U T Fig. 4 10md £ 5 D
FHL I A R O S | & THIRRIE ) C O H i
A3 %IECICE L, W TORMBAZEEL L TEL,
BB K = 7D % o 7 B O — 38 Il 5 =
S FEC T T HIET & 2 A b 7 Fig. 5
Tl WEE 7 CERMETHEN LR LTV 5,
R L 35 = 00 5 S35 AL IS A C OO MR e T3
WUE ) RS EEAME S | 1 % b DI R HE T b |
HIRERE DRRIE & KL, 4 [ 0 S TR H B h i
HYELES R C ORI EEIC DN CIE . FHEREL < ok 5.
SEELLEIC I, PR i O ERE T 5 % MR A
BB T B0 C OMAREO ST A K LT,
Wi7e 5 s 5 MR & N B I . T L BT 3 L
B RO & OME < . AHIRIE HE HEIC LA
TRV, LML ES (2009) DEED K S 1.
TETND ORAED, WZEEAN BT E LV EZ
DRELHENTHD . i EOBEIED AL A
MAET LTV BB EH D . SHIEET 5 BEH
%%,

(3) tERRICEBMEHE (RT L K) ORR
BB B3R C R A L T i 0 I C 00 A Bl AL 72
U 7 R LA AR SR (AL AR IR 3 2010) 1
USRS I IR OIS E (AL 0 B 7 18
PR ) T NAEA 10 LU F 2R 9 @i e R E N, HYE
DOFLMEE 021 ~035 10U TFENSHETH >
feo TCTTFLMEE. WKL AT ZHEHRT. 1.0
LR CHERAE O AT AEE AN B U & I & 3 K (AL
B2 2012) THD. 021 ~ 0.35 OREMIE. i
WILZRFDRT LS B THD, e, COWBED
HATE . ORI B AT TAREICE L R D | %
BUCZ LT & S BARMEAME S . BESR i CHik e %
R LT, ARSI XU, BRI R R
SN, TR U /KICK D HITFEENE
Ui Th D . Wil Fkic &2 (EHA R THA



SAMMORI, T. et al.

110

Fig. 3. HuEWrE & Ot & FEORE R, FilEo2 ISEEWEO LARA 15 km LA THRAEL TV S, HERTEIE RIS A
EHESERE 2008 R T« EINAREIERE B L — 7 (2008) IC & B,

Relationshifénll)etween the distance the from seismo%enic fault and landslides. Most of landslides are located on the hal%ing wall

he seismogenic fault is reported by the research group of Tohoku University

with in 15
(2008).

from the seismogenic reverse fault.

TR BB M 55 11 %3 5, 2012]
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Fig. 4. Ml D AR,
Areal landslide percentage and rate of each geological rock
type.
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symbol geology symbol  geology

PPw Kitgawa welded tuff PEg, Pet marine/continental sediment
PM, P1, P3 lacustrine sediment GM, S metamorphic rock

M1, M2, M3 marine sediment R2g upper terrace deposit

DO, Qd, Qp, Sp, Gr plutonic/hypabyssal rock  Trl, Trd rhyolite

PMw Torageyama tuff PLc, PLp lacustrine/continental sediment
Qal, Ta andesite Tbl, Tbd basalt

Rlg alluvium Al landslide

Fig. 5. )l - 281 » =8)FIO fAIE & METORGR, HEIBEAR, RRICIu) [TafGRpCs (DSB8 (D OB i
T B NS, MR PSRRI 2EATIC & 5 BB BB P 2 1 U o . .
Relationships between landslides and geology in Ichihazama river, Nihazama river, Sanhazama river basins. There are a lot of
landslides near the geological boundaries, especially, the boundary of Kitagawa welded tuff and lacustrine sediment. We use the
Geological map of Kurikoma geothermal area by The National Institute of Advanced Industrial Science and Technology.
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Topographic features and landslides at the southern slope of Mt. Kurikoma.
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Relationship between Bouguer anomaly and landslides. The map of Bouguer anomaly is reprinted from
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Fig. 9. SBLMRIC I 27— —RE L A)V7F 1, 2), Bl & OBIR, X, i, SImE, #oE. Ello& VT I 2 &KL LT,
FIVT FEEDJENCHIEDN I L T, 1) KB - ek (1989), 2): %5 (1989)
Relationship of bouguer anomaly, calderasl, 2), and landslides in the southern slope of Mt. Kurikoma. Calderas of Onikobe,
Kurikoma nanroku, Genbi, and Hanayama were confirmed. Landslides were observed on peripheries of calderas.

1) Amano, K. and Sato, H (1989), 2): Tto, T. et al. (1989)
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Map of landslide location and geological classification. Geological classifications are same as Fig. 5. A yellow cross is the epicenter,
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Relationship between vegetation type and landslide.
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