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Sediment-related Disasters Caused by Large-scale Earthquake
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Research Faculty of Agriculture, Hokkaido University, Japan
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Shallow Landslides Induced by Earthquake and Subsequent Rainfall
— A case of the 2011 East Japan Earthquake in Northern Ibaraki Prefecture, Japan —
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*Graduate School of Life and Environmental Sciences, University of Tsukuba, Japan
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Abstract

We investigated topographic conditions for shallow landslides induced by heavy rainfall or strong earthquake in

mountains underlain by granite and granodiorite in northern Ibaraki Prefecture, Japan. Total 311 landslides were

triggered by a heavy rainfall event in 1977, 50 were triggered by the main shock of the East Japan Earthquake in
March 2011, and 189 occurred in a post-earthquake period from March 2011 to March 2014. Although granite area
had higher landslide density than granodiorite area for the rainfall event, the landslide densities in both granite and

granodiorite areas were almost same for the earthquake event and the post-earthquake period. Landslides were

concentrated in concave slope (valleys) with 35-45° for the rainfall event, while convex slope (ridges) with 35-50°

had high landslide density for both the earthquake event and the post-earthquake period. Shallow landslides induced

directly or indirectly by earthquake were probably controlled by topographic conditions such as slope angle and

plan curvature.

Key words: GIS, Granite, Granodiorite, Plan curvature, Slope angle
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Study of Prediction Method of Slope Failure in Rainfall by Multi Sensing

T. Ishizawa", T. Danjo*, N. Sakai”, and T. Fukuzono”

* Storm, Flood and Landslide Research Division,

National Research Institute for Earth Science and Disaster Prevention, Japan

*ishizawa @ bosai.go.jp

Abstract

In normal engineering, the prediction method of the slope failure time is evaluated by a method based on creep
velocity of the slope displacement. However, such a method has problems in that the velocity of the tertiary creep
is affected by many different conditions, and it is difficult to judge the stage of the tertiary creep. In this study,
model test was conducted on a large-scale sand slope during rainfall, and observed a real-time monitoring using the
connected-type multi sensor. From some test results, this paper showed the validity of the real-time observation in the
ground, and the prediction method of slope failure-time by real-time observation with the soil depth of an arbitrary.

Key words: Rainfall, Slope failure, Sensing, Prediction method, Model test
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Monitoring of the Displacement of Small Blocks in a Landslide Mass by Densely-
installed MEMS Tilt Meters
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Abstract

The result of monitoring of displacement at many points around landslide mass at the Kojima landslide, Kitagawa,
Kochi, Japan is reported in this paper. Monitoring by MEMS tilt meters were conducted from July 8 to November
25,2015 at 12 points around a landslide mass. Displacement of landslide mass started due to a rainfall event from
July 15 to 17. According to the result of monitoring, deformation of small landslide-mass block, were categorized
into 3 groups. Duration of deformation is mainly different among these groups. The first is large displacement
during the rainfall event which means the failure of small soil mass on the head scarp of the Kojima landslide.
The second is the deformation continued until 10 days after the rainfall event. This deformation occurred in
small landslide block above the headscarp and within a landslide mass of the Kojima landslides. The third is the
deformation continued until the end of October and occurred at small landslide block besides the gentle slope
above the head scarp of the Kojima landslide. It might be due to the movement of older and larger landslide mass.
Landslide mass could be divided into smaller blocks according to the characteristic of deformation measured by
densely-installed tilt meters.

Key words: Landslide, Monitoring, Displacement, MEMS, Tilt meter

1. IIUBDIC MEMS 25 TOR® GO D> AT L K
B OICT ZFOH T, LR TRDHND (Y 2) & 95&20102, L{,”"il?"’é’:"ﬁ"(“%).
¥ {3 /2 MEMS (Micro Electoro Mechanical System) % DY Toihd EHITd 5- B3 Y T A DT
HFEFNFIZLL, mELTRFE=INTND (V). DO Q2T ROEARIZFW LT, LA % L7z

THICED SR TOREEFIC LR B FEREHI LD, B D - %@@a,ﬂ’v%’fv@aﬁg 7,
WHRBEE 2o TS, AT 5 VIZ S5 TO BEICESTEARD, YERTOvIICFTIND

*G ey R g
BE) YL RSP U E I BERTE) LAYy - TR



B S 45 T 4T 4

MIRE=a—)
2 _a—E
i B |

Y1 MEMS FERF O F (9 P55 1)
Fig.1 Example of a MEMS tilt meter.

ZEEHE L ZOEHFOLIIC, Al THRD®
WOE[F 7R MEMS (2R 5 % ¥ 952 &12&>
T, SEAIIBITDE FERFENVRICR o &
T AD. ¥ TIEZ DX D7 MEMS 84 3 %R
Wz G AFHEN, AT RO T g i
Bt 2 REST 5 &2, T ARD D SO NG E
EBRPLDFHIL WA TS,

. 80z
21 FV S

ERIEE EAlEE S LE LN T B A R
62 THHEL .

FIFRGR T QR L O BEHURPEY 31T R
KRBT BE, SRS pomi % (T
Mo THhA, TRITIEEY 57275 % [T 600 ~
1,000 m D2 B&MMEU5, 2 BghomE 5
X Bk B RO RAFTUO TN D, a5 3 H 2
IR EINET T FEZF YEREOR
H R QESE - eH DR 733‘%‘#’1?6“—‘%&2’6%
0, 2E ~miLS T TEUD W AT & LR
WD,?WBME#%%T&bU%%é®ﬁ?@ﬁ
#9257 ZHIRKDAEN GRS I NSy &
o TS I EMBLAREP THRRINE.
TO2HKIT20ILF TR 197 O K23 F 5 6
ICKD3Ff, TLT2014F 88 ~FDw |
12, 11512k D 2 FrCHEM IR P2 D %

411 E 20177 3R

A e N Data Baze
e TSN [
TN T A Internet |_""_ _
:|I G .-___x__ bi| \"\3. o ] \- M
e Y Sem P
T o ]: :

Y2 %5 TOMEMS B 4’(0)%‘}””/XTA
Fig. 2 System for monitoring deformation of a slope
by tilt meters at multi points.

RS2 Lz (Y 3) Y. 45 OF 4R 2 132
NEDIED 1 DOHGT RO FIg (A% & 29
ROETR)FTLTHD. bR P ra o
TR MY (Y VBl HEOSER
AP RIS IRNA, P E TR OFERRE )
Hg R AL WEXNT NG, 127 U DY
LLFFINTNDZEMNS, F8%As LT AD
AP ERINTE D, A R O —F —F
WF— % et LA R DR R L
FHRY 2R WT, 2RTEN50m ) - @F]F]%?ﬂ,%&
AR B EE L (Y 5) Y. 2 B

(B) @947 L 7= ELSAMAP Y &3, A& 20 O
BNTHL, BRZRIATHLTVRS. InzEib

E 2011 f & 2014 § I MR AR g VRS = LT
VHB IV E OIFRITNIT G < DI 2020
RO BN T 5, 2014 F 8 ICHE Lz A
YR BHEGROAEOT THZ L2 &by
5.

22 2014 § 8 PO* 5 LT RO R

2014 f 8 = &ITH Z Lt s XD DY =
RPLUTDNTIRERDS, SA 1 ~117 05| 129 B
TR B ICXDEKRRLZEY 6104-F. HhFE®HI
A3 1,600 mm & Z 5D T, HWHh G AR

FELBOZD NI BOEO LI ENDNS.
8F 107 [T WHE 30mm ) - DB 1Y &
<, TR LI RDEPFHE LEEEF AN



L¥edITFE Lz MEMS (BRI 2R Weid R D & SLO S RAD FE50 /83 —F [ 13»

A

e Y .' | B FRET RIS REL-EE MR
R i ; . $:IFEIEEBHI:¥£EL?:EFIM’!

~ o7 7 ; n 3
;"/ A o

]
_‘_I-uh; .l_l.rlﬁ_rgﬁﬁtnm I..IM;D Ffrlra

&y (-l |

=ante tudy 0 A5dian -
Borthern Iil1l.s_ e L‘-—-__,_.a- (] y

E '

i

T e

e | L LI v e
. "

:
- ; o L 1 =
T Shimante U Nahari Fiver i S S - -

mumhm# " = % Tl e ]
y [ - NI =

'.i."l
Caps Mursto

AL =4 i .
- .

oW s
:.. .._:' i
( . oY & o
Ny s TR o | N
[ ik . . % =
[ P
4 = x qm
3 \pa = e, il S
X 5 2 A AR .
g RN Y . ’ = e ;
_,-._i. :; L TEo '.F"--..__‘_‘_‘ ¥ 1
¥ : g B AR A R =
gk i (F08) e

EFEL

Y 3 GG D DR . ST
Fig. 3 Topographical and geological feature of the area around the monitored slope.

T (T S - s e

m AL I T HOE R AR | ! i T

- [ | = ¥ T
/)_\\ EaRCERETATLAEME T TREN |EE== 1 g
| - W] P
{ d W = e =
(‘/—_\\ EArEL < MRTE AR (g - i oo
L
11 c¥e

ey

i ANCHEAET, RN L A p
T ol i il
.‘- "o k - 4 _| -

Sl T s e

]

rJ-

o : ; :
= LN |

Frr . =

= s ] ! l ’_?u'i_’

Y4 (2GR BTV | TH P I N2 R 2
Fig. 4 Landslides shown in NIED Landslide map.



G SR R R R B 4118 2017 f 3

—— R (R
= TRFE M LB (BRI

~T R RN S

@ (Dwr-y

Ot ~ympssE
DT <Y

(#E®W(m))
174
;828522

(H#c D
0

Y5 RE AN T XD O X S0m ) )
Fig. 5 Distribution of old landslides with a width over 50 m.

w0 & (mmfh) e e e EEINFTR (mim)

a0 2000
k|
= —
-E, 60 1500 E
E E
ng 40 1000 B
& 123
ey g
# 20 500 Bk
0 | 0
cessseSssSRR
=EE === = === = T~
=T~ — I — I — T — T — A — Y — I ]
TooIveso2ssa
) ) o
EE RN
NRRRRRRRREER SR A B
Y6 TR [ 8 - POERAILFT) SRS
Fig. 6 Hyetograph at August 1~11, 2014 in the area. Photo 1 The Kojima Landslide.



L¥edITFHE L7z MEMS (BRGH 2R Weig R0 & SLOEEEN R LD FE5 /83 Y —F 1 130

R UL B e
Fig. 7 Geomorphology around the Kojima landslide.

TR 2 OERT T ORIR T
Photo 2 Linear depression at gentle slope above

the head scarpe of the Kojima landslide.

5., FEAIMEHEHTRDE=E NS0 -bDTHS.
ﬁ%ﬁ@%éﬁmmﬁgfﬁé’&@e,%ﬁ&
ANLFDFTELE L, ZORRE--L T2
WKHAG L TWSZ ENbn5. Y TIN5 2T
f\DJ%ﬂjO) USIY Thb., ZhELDENES
T’\D EEDRYFNZE LERR & AN RD
MRS L, TR TOy N T Oy 7
TEINTVDSZENDMNS. 15T IIHY,
E'ﬁ%fa:'*—‘*?’\‘@%ﬁﬁ@’)ﬁﬁﬂzﬁ'% L, ™"DO%
DHFeEE = I1Zid " é?‘ctn%”»f“ Watd52&, %
L'C%O)?—?f@b_ 305 TR OWFEE &Y A
BICEENGT TS t_&z’)l?bz’)lé. SRR D
&, ZOFEREBRTH(FE 2) L2 0BHROEE

WE

FE 3 RSO AR
Photo 3 Steep slope behind the linear depression.

HE 4 FoRSVERFWAYS T R)
Photo 4 MEMS tilt meter used for monitoring.

(FE 3) THEESNSZENDN k. ZOFE %
T WHEHTRODHTEE THDETADE, FEH
TARDDGENAHINS. DD NS TR
FOMERFTRODIIZEE L, TNHEDHTX
DOEGICHF INTEWEFT A 5N5.
23 Fihiz

FEIE ) AT - T 20 NIEs £x238

RE] ZF W, ZNEFE 40X IR HBEL

SH—EMBRD, bR L6 TS
B L. EOMEEE 4 30°, BT 0.2° TR
43 001° TH S, F/-%BICHESF BFE L
DA —H— DR FHEE L, S WER 5
FNSOFPIAHTIIE TS,



G SR R R R B 4118 2017 f 3

Y8 FIREOWE LR IIOH
Fig. 8 Arrangement of monitoring devices and the topography around the monitored area.

s oeeldn () AL
TE S5 ERFOEFH LLTOvY HE 6 PERFEEFT LATE Ty Y
Photo 5 Small landslide mass with tilt meter @) . Photo 6 Sand stone mass with tilt meter (8 .
PER GO E 2y 827, & TR DEEE R BROER OT Oy 7 (FE 6) DESNT1=(®)
CELEHMEIC 2, @), WEsE SHomR 2FH L SRR P3N O DS NHR X

8 (@~0, @, ©), ZLAFPITBNTER Ni=Mm, Insidz 270y 7 oE 5 Ok
T RO WEFIC NIRRT SNy ay BIZROWRERESNZVEENDHD, FHHINS5D
(FE 5 ZRFLLOTZIIR1A (D), LT TTOY I ITRRTLVEENSLET A, £



GRICEFY Lz MEMS (BRF 2R W9 R0 & R0 RPLOF 5 I8 3HY —H 1135

1

F I ( mn wh )

%
’

ML
|
|

1.2 Ml T P R sss . il

] —

—H'!l..,m_“ o

i
\

(
l
|

AR

= = = = = = = = = = = = = = =
= # o - - [ = = & < & < ¥ s oy
= hat ! c i 1 = — et = s oF L bl o
L = = = = = E = = = = = = = =
w L b W 2 = vl = - o = = -~ = =
= (V41 W - W Wi el W W uy ~, — L — =,
= ik - = = = = — = = i o - i v
=i = = =i = = =i = = = =1 = = bl =
F I 1 F= 1 i = = = L = =

= 1 =1 =1

Y9 BERFOER PR ORSL”
Fig. 9 Time variation of the tilts measured by the tilt meters.

DD INHDOHEZ ZIFIDLD i”f@!ﬁf?@% sl
AEhDle., AT BROEE "HEFR®E O
Wz R S0 &, N8 D DRSE ML T
B OWITHKEE S-4 2F% L. s& 89X
0%Ew H, £E%%¢“t¢é%?ND®%ﬁé
BHHIIDE TR DEE S ADRE #3HY TE 5
EE AT

3. G

31 [ERF OER LT
'2796:2015F7F185'0:00~11F125':10: hd .

00 FTHOEE®RI EERGFOMER F"’Bﬁ DG (7 GE 6 kL dTE S0 Ty s

AT, FTERFO~OIIDODNVWTELSE, 7R 15 Photo 6 Small soil mass on the head scarp.




B S 45 T 4T 4

411 E 20177 3R

= I
e |
] .
Al
i1 |
(2 A - Pyt o o o el - s _'L'._.-. S e ——— LS -
.=-. W) l_
T ;
2| B IR D N 1% »
e B B " s i e e il | NN I NN (GO (AN s 5.4
Y10 [HFAEFHICKALT ORI
Fig. 10 Time variation of the displacement measured by the extensometers.
9 23:00~17 " 16 : 00 @ T § 440.5 mm O % % TEHL, TOEHI0P 277 FTHERLHBOH

MHO, TNITKOERLGNFR L. TOREIZ
HEBRRANRD IR HDN, WInHTH 15~17"
DERANRPIOERZ TS, BIZENSD
BhA N MIVWRLUEEELABIIHERIIN TR
W, X TZOAFEIBNWTERLHZHZ56 L2
BWRIZTRI5~17" DB RANRNNDAETZAD
N5, ZOBR AN MZLODERFOERERLY
MBBFITHINL 72/, Z3UT " & 2T XD OHYEE
D~ FESITHFELIZ T ENET OFP TERRIN
7Z(FE 6). FE 67 O WVWTYE £N/-% & 3m,
H2mBEUEN X 1 m OB hFvLE. ZOH
VI D PR II=DA— T —DERF ThHa
XN, Bicids anTtns D EREFO@GIE TR
15~17" OB™KA N> NTERLE 29K L7720,
BL<EBSATT EFTIRIFENSIEKT L, Z#A
TO02~08 FERLGNEMN L. FNITW L THE
HFOIXTR I5~17 7 O KA N> N THERELE
EHB/L, TOR 10 A 27 7 FTHEREIETL, &
HT04 oz, ZDOXDITEBREFDFHS &
EoT, TR1I5~17? DEKR AN NTHELE
FEA 7 & DRI L 125
FKTERFO~ODERLE 2.5, FBRF I
THIS~17°2 OB A X2 ML ERN0.5 F

- Ipy

—-g

-
-

B

-
—

ikl , HAT0.9° &7 7. 8ﬁ)%@%$4

NYRNIVWRLEERLBOESIRD5NT, 2
BAEOHENITH IS~17" DER 1IN MTK

LH5HbDEFAEND. TOHDOERFHIOE R A
N MR BERADNHB LpDn, B<ED

8A 3T ETITEENSITK T L, RAHTO1~04°
E%T@Dt
SBICHERFOQOEELE 25 L, 2107

F15~179 OBH AN MMCEDER NS 2 0.2°
O ETERELED, TORITHAEBL"EAS
oz,
J-DEXDITTHI5~17"
LR FRZERLS &,

DY KA N> b THy
NWITNH DB HA X

NTERELENHE LD, LB NHESS 5 AW 0
8H “FHMETODHDE, 0P TFTOHDITH

EINHI ENbnhol.
3.2 it s DR
st DR ORSA(>%2Y 10 (29, [ HE5"
S-4 3 E T RODEEEH - DL 25 Ls
TALNDN, THUTTR I5~17 7 OB *Hh A X
FEZoMTFELTEEZETNREED, TORDOH
FEIBE R AN MM LAZTR 257 Bk R
NI mE o TRTHWLTHE TR ZET A,



GETITEY Ui MEMS (R 3 &R 072249 <0 7 S8 RO 2 13- —F 37

&
BETOuY
i 484
& T hIaws
- Hd~UB
5+

8.4 ]
BN
IR
IR
[
HN
(ARIH A ]
[0 ]
A
[HEN
(A ]
A

AL

26 ()

%
bt

R
Wi (00
I
D111
|
i1

Y11 NN —F OFERFOLERIL
Fig. 11 Time variations of the tilt of each pattern.

EHOER EMTE ETHFEBATROOKBHE AL BRITEEE®b AT | D0 (B
BRLEEFABNBHES S2TH, TH 15~ 7097 OXBELTH, “HERAXDNT

177 OB KR AR BIORBENTT R 227 E 05 FEA NN L72ts, 10 F 27 7 FTHER g it
B mEEE L, ZAUT10 B 23 7 FTHRL T Lz, TNHEEFOE®0FE SN 70Oy
no. b1 & TS T Oy ) OXBITH S S2 OXE &
TREIC IO P A E TR ZEM5, BRI S22

4. FREINEADZOLIRDTOy I 55 B LR WS ET DR ST R DI |
PERFICKAEELBOF IR L2 &I, T F0, ThT Oy BT T Oy 7 ) R
NOT Oy ZEISIAINT Oy 7T, £ L EHAGHEIND. TR LTI OWTEE 21
NSOXHETET 2. Y NITEEFORELE  HICLERED |70y 7 OLEIE8 A - # T
Rz 8L, TNTNDONY — 2§ O F570 8 L, M4 S2 TEME N7 A5 O & 04

FEOF-FEALL. BEFQORTF IS~177 V. SO ER T OBEI, TRDE O
DB HR AN MTRD & TR DR O~ 33 XTI OFETH D LI,
ML X B 22T, BRFOIRIZO% ® 1 X

NTERLSGZH B LD, TOREH T TLE 5. £&%

T Lz, ZHUEY 8ICAag IR | OFE D 200148 8 ~® Qe R 12, 115 10K DHH L
FAFTHS. JIERFORY $1054F [T A8 ST RDOBH AEZOR BT,
DASE M OFTBEAT. TNL GERD | EERE MEMS BEFE SEFE LT, 2015 F KB B
2, TRIS~172 OB ®A X2 MK ERLS BURPLEFE I L. 20X DR L AITER
ERHL, TOHSA 3T TREARL L, MR F2F% L, ANEOFRICEO N O s
FORY 80T 0 NEET | OMOFH T £z PLE

(78w 7| OB 2 LTINS, JHUdT R (1) BRI EDEEBH DRGNS, 4§
I5~177 Q%K AR RUK 10 f 27 7 FTLE TROMEH S A2 DOWFE ~ORE® i



)

(3) A

3

e W
Mm

Wik EL

b

'

=8

I~

0%
L
m

ml
R

5:‘.‘,__

f

Eat)

Sy

S ST S0 4R G 4 AR

, HEPRPLDZ 250 D070y 7T

TEEND.
RS
V27T F TR A5~ 178

SETOEAR R &G RO R S AT
DER AN X
5 A LAY, 10 7 TR TEAUEK
2 EMaT otz CEETRWETRD T
v DEEEFZHN5.
DHRHCEE T50 70y 7 W5 T
wZIE TR I5~17 9 OB /KA N> FJ% 10
TR WAAGEE el 7=, [ HEst o3
FHEETHERDE, FAE® EHOWTELE
THEIN D HESENETRDDOEEHITXD
IN/ZREEND .

10

RS EFE T ST WA
LHFICER L TR, 7250
DFH (EX EFIES > TUBH 3 B4

al=)
g

|25

>Lm¥

#4118 2017 § 3

pFess J SN RER T L —F T EIT, T E

b@[ﬁié%;‘@mf\@’“ﬂ R#FT L - ET.

LAV RR

D) AT (B - 2 kK R R RT R A (2015) ¢
GBI ZER FOFRFRICLIR® 1%k
1’ L/XTAO)*“’?J EE V. ZEBET, Vol43,
No.11, pp.40-43.

2) et b, %%Wyﬁsﬁ%%.ﬁ (1998) : o b,
TS ATy () S S SR R Y —.

3) 5 A (2016) @& AT IR F Rl O
i 2 TRRA R O 2, B4 &,
Vol.69, No.3, pp.26-37.

4) 5 R P 4 44 Fle o J-SHIS Map, http:/www.
j-shis.bosai. go Jp/map/ %78 2016-12-11

S) fh AR E N (2006) 1 Y MEET BT S
ELSAMAP @ 5357, 4 % ¥ 38 4%, No.93, pp.
8-16.



ST E

S SR S T T N 4115 2017 3

TR BAE FRAOLH S ON S
— B S O R KD —

T

Contribution of Geological Factors to Slope Failure Triggered by Earthquake
— From the Area Ratio of Slope Failures of the Noto-Hantou Earthquake—

Setsuo Hayashi

*Center for Integrated Research and Education of Natural Hazards,
Shizuoka University, National Univ. Corp., Japan
hayashi-s@ztv.ne.jp

Abstract

Emphasized seismic factors are necessary for the analysis of slope failure triggered by earthquake. These main
factors are seismic acceleration, slope angle, and geological soil strength of slopes. Typical slope failures triggered
by earthquake happen when the earthquake contains the three factors. The frequency of occurrence of slope failure
is checked by its area ratio. To make these clear, this study encompassed a 294 km? square area in a seismic zone of
the 2007 Noto-Hantou Earthquake. The 2007 Noto-Hantou Earthquake had a magnitude of 6.9 (11 km deep seismic
center), and maximum seismic intensity was a little over six. The area ratio of the slope failures (Sa) of earthquake
is determined by slope angle, seismic acceleration and the condition of the geology; specifically, the geological soil
strength of the slopes is an important factor for slope failures triggered by earthquake. The area ratio of the slope
failures is strongly governed by the inverse of the slope stability index (7},), which is comprised of slope angle (8),
seismic acceleration and geological factors of C (cohesion and failure depth). This index (7}) is the driving factor,
and is expressed as follows: Tk = f (0, k;, C). Here, k;, is the seismic coefficient. The relation between Sa and T},
is expressed in a power formula as follows: Sa =4 T,%, B=3, 4 is the coefficient. Where, the value of geological
factor C obtained is within the range of 0.01-1.2, then this factor have a big influence on slope failure triggered by
earthquake.

Key words: Seismic slope failure, Area ratio of slope failure, Seismic acceleration, Driving factor, Geological factor
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A Method for Assessing Seismic Landslide Susceptibility

Taro UCHIDA", Wataru SAKURAI", Masayuki MATSUDA™, Toko TAKAYAMA™, and Yasutaka TANAKA™

* National Institute for Land and Infrastructure Management, Japan
1 uchida-t92rv@nilim.go.jp
** Asia Air Survey Co., Ltd, Japan
** Sediment Disaster Prevention Technology Center, Kinki Regional Bureau, MLIT

Abstract

Large earthquake induced a number of landslides in steep mountainous regions. So, to mitigate disasters due to
seismic landslide, we proposed empirical equation for assessing seismic landslide susceptibility on 2004. While,
recently, new data about spatial patterns of peak ground acceleration and landslides were stored. So, we compiled
data about the Mid Niigata Prefecture Earthquake triggered on 2004 and Iwate-Miyagi Nairiku Earthquake triggered
on 2008, to understand effects of slope angle and peak ground acceleration on seismic landslide occurrence. We
found that the relationship between slope angle and landslide probability could be described by semi-log liner
relationship. The slopes of the fitted line were constant, regardless of peak ground acceleration. Further, there was
almost no difference in the slope of the fitted line between The Mid Niigata Prefecture Earthquake and Iwate-
Miyagi Nairiku Earthquake. The intercept of the fitted line increased with the increase of peak ground acceleration
in the area where peak ground acceleration was smaller than 1,100 gal. While, in the area where peak ground
acceleration was greater than 1,100 gal, the intercept was not related to peak ground acceleration, suggesting that
the landslide probability was saturated.

Key words: Seismic landslide, Slope angle, Peak ground acceleration
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An Outline of large Sediment Discharge in the Rainfall Event with Typhoon No. 10
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Abstract

In 2016, for the first time since weather observations began in 1951, three typhoons (Nos. 7, 11, and 9) hit
Hokkaido within one week in the same year. Then a large discharge of sediment was caused by typhoon No. 10,
Lionrock, on the eastern slopes of the Hidaka Mountains and affected railway, expressway, national high way, etc.,
from August 29 to 31. From the Panke-Shintoku River (Shintoku Town) to the Totsutabetsu River (Obihiro city)
on the eastern slopes of the Hidaka Mountains, 9 branch streams of the Tokachi River discharged huge volumes
of sediment caused by debris flows. The sites of sediment discharge happened (e.g., Totsutabetsu, with a total
precipitation of 530 mm, and Nissho, with 367 mm) coincided not with the heaviest precipitation (e.g., Notsuka,
with 713 mm), but with granite geology. At first, most of debris flows were caused by small shallow landslides
at upstream and eroded river beds and banks with a plenty of water supply. The sediment was mainly composed
by granite boulder, fine material, drift wood which came from gently sloping periglacial terrain. Because huge
quantities of unstable sediment were left in river beds and on banks of branch streams where the debris flows
happened, it will be necessary to monitor sediment movement there during snowmelt and summer season in the
next several years to support disaster management in Hokkaido where has fewer experience of arrival of typhoons
than the rest of Japan and may be affected by climate change.

Key words: Hokkaido, Hidaka Mountains, Sediment discharge, Debris flow, Granite
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Abstract

On December 8-9, 2016, “Workshop on the Prediction of Landslide Disasters - The 2016 Kumamoto
Earthquake and the Relevant Matters -” was held at the Wadachi Memorial Hall of National Research
Institute for Earth Science and Disaster Resilience. This workshop aimed to offer the occasion for
researchers, engineers and all stakeholders to share the perceptions, to find out the status quo of the landslide
prediction technologies, and to discover the practical application. It consisted of 29 presentations in five sessions,
a special lecture, and a panel discussion on the responses of local governments and researchers after major
earthquakes. In particular, many landslides caused by the Kumamoto earthquake in April 2016 and subsequent
heavy rains, have drawn great concerns nationwide, and consequently ca. 140 people participated in this workshop.
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