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Abstract

In this paper, the author introduces the past (since around 2010) case studies of numerical analyses of topographic,
geographic, or geologic conditions of landslides using GIS with DEMs and other data. The study areas include the
Yamakoshi (damaged by the 2004 M 6.8 Chuetsu Earthquake), Izumozaki (1961 and 2004 heavy rainfalls), Tochio
(2004 heavy rainfalls), Nithama (2004 heavy rainfalls), Hofu (2009 heavy rainfalls), Hanokidachi/Kurikoma-
dam regions (the 2008 M 7.2 Iwate—Miyagi Nairiku earthquake), and Izu Oshima (2013 heavy rainfalls). The
topographic differences between rainfall- and earthquake-induced landslides and other topics are described.
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Estimation of the Area of an Unstable Slope Using LiDAR Data in Multiple Periods

Ryoko NISHIT

*Landslide Research Team, Erosion and Sediment Control Research Group,

Public Works Research Institute, Japan
ryo-nishii@pwri.go.jp

Abstract

To evaluate the area of an unstable slope in the Aresawa rockslide, Yamanashi Prefecture, displacement vectors

were calculated based on the analysis of Particle Imaging Velocimetry using high resolution DEMs in three periods
(2006, 2009, 2012). Results of two pairs (2006-2009, 2009-2012) showed that vectors in horizontal displacement
indicating more than 0.5 m approximately coincided with results based on on-site geodetic surveys. In addition, the

toe of the unstable slope was estimated at about 2,930 m a.s.l.

Key words: LiDAR data, Particle Imaging Velocimetry, GIS, Mass movement
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Fig. 1 Classification of mass movement based on occurrence
and sedimentation areas
Solid line: ground surface before an event. Dashed
line: ground surface after an event. Type A: no overlap
between occurrence and sedimentation areas. Type B:
overlap between occurrence and sedimentation areas.

3. fahe . HE

PIV }S@Fﬁ 73\ SE PN z2t v b (2006-2009,
2009—2012) 0)7’\’3"7& =8 N05m) ) ~EATR® T
&, S E S8 RV R L ETGGE AR S
Nz, £, TNETEER QOIS N
SN TV 2 fipdkt QLS EET A3, PIV A
22T, TP MO 2,930 m FIEETORZ
LM ’éihf’

P, OGO R BEDDEDITIE, PIV
EMO#FHP o HaR® QX E 2P NITT DT %
EHEAB6N5.

B

B RXRETICEDHEBIREZY 5201213, "VLTERR OEEY DFD
TE’%’C&S%. AHETIE, %E‘?fﬁ@LPT Faf N,

WF DT ERAT. TORL, BENT U, 2

44055 2016 § 3 f

Eatad

§ 0 )VESEE EPNCIE, LPF—4 &2 TEE W
EEE L. PIVEFRTIE, I A[E 0K
BT, PSR, AWiE- KichUSEichnE
L7z, £/, ﬁ%?’(“bi, F O G,
P WPIZ T WheEEXE L. ZZRRFOE
3L ET.

) Mukoyama, S. (2010): Estimation of ground
deformation caused by the Earthquake (M7.2) in
Japan., 2008, from the Geomorphic Image Analysis
of high resolution LiDAR DEMs. Journal of
Mountain Science, 8, 239-245.

)R =B e S ARE e E T 0 IR R T
(2013) : 2008 # %' - F okt r@‘”% ZEbHRD
BRI, R OF A BT 34,
55-67.

3) I - PEER - e N A
AHIE - - AR ST(2013) (2 WAL —
A RN R P 1 BRIk A0E BE
DL — 2011 § 4 f 11 748 & RIFAD Q4L
Iz H’ﬁfiiil’f Jo B oET 53 271-281.

) AF BT b R AR - TR
g -7%@@1 CERER - RET
- (2015) : $NAAOfEL —HY ¥ F—y &
Bz i mf® @3 kovkir g oRs —5 )10
WA VIRARR SO —. 2R 27 § R E25ha
MR RN, § B, 114-115,

5) Nishii, R. and Matsuoka, N. (2012) : Kinematics

of an alpine retrogressive rockslide in the Japanese

. Z\ BBE] IE{

Alps. Earth Surface Processes and Landforms, 37,
1641-1650.

73 B Rt APl Y X
TR OLE Y MVETEL, L

S OF T — 8 ERFE Ea Uz, £z,

INETERR ORI Hid, ?émfmﬁﬁﬁtw ek OREAEE A8, PIV R EEIC, S

S50 B 2930 m ML ETOR® EH TN,

P, HOSLEANDOER 2EDSH0ITIE, PIV

ET DR o g R T QX 2P S NITT H0E &?meé.

F—U—F: frzel—HEE ) PIV f#M, GIS, -

[

— 154 —



1. IIU®IC
V26 F 11 F 227

TR P R P R 54055 2016 F 3 f

SAR 7 I F 2 PPNV [ 26 F EERCHEOLFM; 6.7) Ik S
iﬁ&bﬁi%ijwm_mﬁﬁ

AR

Practical Use of InSAR image for Detecting Landslide Surface Deformation Triggered
by the 2014 Northern Nagano Earthquake (M; 6.7)

Hiroshi P. SATO" and Hidetoshi NAKAJIMA™

“College of Humanities and Sciences, Nihon University, Japan
satou.hiroshi37@nihon-u.ac.jp
*Geography and Crustal Dynamics Research Center, Geospatial Information Authority of Japan
nakajima-h96pm@mlit.go.jp

Abstract

The northern Nagano earthquake in 2014 (M; 6.7) triggered landslides in the mountain area of Nagano Prefecture;
however, the number of the landslides were considerably less than that by the Mid Niigata Prefecture earthquake
in 2004 (M; 6.8). The previous study indicated the earthquake-induced landslide surface deformation in the tremor
area using Synthetic Aperture Radar interferometry (InSAR), we also produced InSAR images and tried to interpret
the landslide surface deformation using the images. The InSAR images were produced from ALOS-2 (Advanced
Land Observing Satellite-2)/PALSAR-2 (Phased Array type L-band SAR-2) data, which were observed before and
after the earthquake. As a result, it was difficult to interpret the earthquake-induced landslides using the InSAR
images, where surface was heavily disrupted. But using the images we could interpret the earthquake-induced
landslides at subtle amount of deformation, which was measurable in the field but is thought to be difficult to be
identified using aerial photographs.

Key words: Landslide, Earthquake, SAR, Nagano, ALOS-2, PALSAR-2

<, A RO %
T ORIRHOMEM6T) WA A

5, T AYRE
T9mm & “i“(%of:f:&) (HIRAFE D,

& HEE 655, RBOWS SkmO=RTH D, 2015) EFABLNTND.
AL — B R B P T A A S D W 2 O R
B ICK BT H o 72 (§ %, 2014). )N
AROUHPR R, TIaDB 22 TRE K/
I LE O PRI HAS N G ED,
2015) T &5, 2004 § FrA P R (M) 6.8, 5
FEE T ¥ T, 2004) TREOR UL BT
TROMNEH L7z (37 - hpg, 2006 ; A A 1E0,
2006) ’t%?;?@“é& AEEITEOTH, ;*izp%
DTG RO N GEF 2 §5 T ENFRDIN
7. LU, SBITIEHHT RO O = - 31358 % T

&R L —%4 — (SAR : Synthetic Aperture Radar)
&, NI OEE SRR I N Y T e
FTEFTRA 7Ok EHFL, BHETWETE
LT mBERORWTH2. D3 NDOTHh
ThV, %‘*%Ejfi’@?‘f% MWE L<a~-anrnsg
NOHERZLEH THIUL, 2La1 O SAR 2 52
BT B LTI o DEN DR (PO ZFEN S
), ZTORFOLEZR KL TVWDHEEND D
(FHUE A, 2008). A IEA (2015) 4%, MO feE
ALOS-2 (Advanced Land Observing Satellite-2 ; -~ 2=

EESESE-EEk
s T MaLTH QELTH LA Sk —
% A G AT B g

— 155 —



§f R A i g ffr i 4 R

628 km ##=f1 ; I3°d Efu ZEE g GAT R, 2014) 125%
#k X 317~ PALSAR-2 (Phased Array type L-band SAR-
2) TEWENF— 575 SAR D oz s L,
FINDE D2 %0 j,THEINTHRIAE T )10 -
S HINORE (R EE N EH) T, f*’f%l:cké %40
ST RO ARRLG O 2 R L. AT,
PALSAR-2 &= —%4 /)05 SAR - 52 % = kL, &
DL DOIFEB 1 ZHALLDT, il z2ixh 5.

2. G
ﬁwmi@@*%:dﬁw&J@W@ﬁﬁCyn
EFWEGLE L. ZORKICIE, P &R

Fra = 5 @HJ)ESTYF% ~PEE AL < F AR (0 EEED,
2002) LT, &% A= AEIADFOMNICAE® AT
DI NITEGE T BT DG X0 3G FR I AT
% (S XA o7 4o Flr, 2000).

R 97D IIZDHRADT R DEEKELT,
% 600 ~ 800 mFIFICE Y §HT L, ENJE T
RSB ZE, RI)NOFFESNOH 2 T BT
ROBDRNT &, = F9 fe & 2h A3
DHENIHET RO N Dl &, FINMTEDL<IF
EHTROMMEGEL 25D TIIR<, Wy icim->T*
TROMNEFS HEEDBI N EEZERTNS.

BRI DL, 70 ORETHT O AHE L
R eI, FEE R O TS N TR X
DOREZELSTZET L, DT NITED LT
BTEADREZIZ NI ETSNRNEENDH D &
FALNS.

3. iz

'Y 117, PALSAR-2 5 —% O IVEEY , % 11057 —
& DFE7eE 3. ALOS-2 D%t aiw% Mo DT —
& HH{iE) @55, 2014 F 10 27 & 11 f 27
YDF—F (FTFT 4T 3240 BYAY —B g
EAL—TmEELT, LY (XA 70K DERF)

W24y, TIORA (R ER)SHEIT8 )Ly
7T R U, 2 BERICIZ S (2014) 233
LV bhox7 %l o7k

PALSAR-2 W6 DX A 7 O, B2 2NEfi 95
XD ENSEFINE. A TFT T réF,
V22 0F T Lfd AR5 (LoS : Line of Sight)
MY fify A g

ZTDF, SART B2 HEOI 5 DE (O » &

44055 2016 § 3 f

DM EZX) 219 % Goldstein and Werner (1998) d
74 )Ly (5REZ 1.0) 22T SAR - Jpm g A &Rk
Lz, 74 )V FEERXOYTA XE, 16 5% X 162
%«&bfc T NS QOB ORS AT

ARG ORkERY F—5 (BE)I0m Ay oz
}3 Wiz, 3B, EfEys—5 (BE) P41 RE
TV (L EVED, 2002) A8 - L CR AR & LZH
DZE->T.

v 1 PALSAR-2 57— Q& VLY (k7))
2ENI K24 F ORI f‘ﬁ?@#ﬂﬁ‘@%{l, 1
MG AN, B9 B Cr S,
Fig. 1 Coverage area of PALSAR-2 data (Rectangle)
Black star is epicenter of the northern Nagano
earthquake in 2014, and open circle indicates the study
area and A: Himekawa River, B: Nakatani River, C:

Tsuchitani River.

1 273 TH W\W?= PALSAR-2 55— DE47e
Table 1 Specifications of PALSAR-2 data used in this study.
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Fig. 2 InSAR image along Nakatani River.
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Fig. 3 Earthquake-induced landslide in Happoiwa area
(taken by Dr. Komatsubara on 2 Dec 2014; Photo-7 in
Komatsubara et al., 2015).
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Fig. 4 Earthquake-induced landslide in Ichiba No.l area
(taken by Dr. Komatsubara on 2 Dec 2014).
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Fig. 5 InSAR image in Kurokura area
Overlaid hachure is from Landslide Distribution Maps
(NIED, 2000).
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Fig. 6 Earthquake-induced landslide surface deformation in
Kurokura area (taken by Sato on 14 May 2015)
Cracks were covered and sheltered with blue tarps.
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Fig. 7 Specifications of cracks in Fig. 6, measured just after
the northern Nagano earthquake in 2014 (measured by
Chubu Electric Power).
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Geologic Constraints for Hazard Assessment of Large-scale Landslide
in the Shimanto Accretionary Complexes of Kii Peninsula

Katsumi Kimura

*National Research Institute for Earth Science and Disaster Prevention, Japan

k.kimura@bosai.go.jp

Abstract

Typhoon 1112 caused lots of catastrophic deep-seated landslides in the accretionary complexes of the Shimanto

Belt. We compared the distribution of the ancient landslides picked up from the landslide distribution maps as well

as the recent ones to the detailed geologic structures reflecting the accretionary process in the district “Obako-
dake” in the center part of Kii Peninsula. As a result, there are about 400 bodies of landslides in the district, most
of which occurs on the slippery slope, and about 75% of which are located on the hanging wall of thrust faults
associated with sheared mixed rock or shale-dominant rocks. In addition, some landslide bodies tend to be arranged

along the transverse faults oblique to the regional trend of accretionary complexes.

Key words: Landslide, Accretionary complex, Shimanto Belt, Geologic control, Kii Peninsula
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Fig. 1 Geological map of Kii Peninsula.

2 LB OLIE - T

RS QM 3 a2 ALT SN
THZAEIALTEREEICI T EIN, B
LN o ®= 4 = Gl Al i e fmar T
Lw 2 213, B #EH7a>Tns)N, {8 —AL
Fh g E TIPER Eﬁhﬁﬁ‘éﬁfﬁ*ﬁﬁ”%ﬁ@" f‘ﬁ\

SN, TOMRF s - K18 DFNIT
R, WIE, SR, EE’r”—‘J%, A /)"J%
L:%s? FEN, WINOXE I DRy TRz TN

(Y1) 7D, A BRI E ST, S Oy =
B OEEER LSS, Thabb2 g e AR
DF T OF-ICBBORY AT, ML ®
(AR PRt FR ISR e AR DA A E LT
5 (V2. ZOig, HER EEEORER QM
BAE EORRMS, ORI ZRAUR, R
TRERCHLD T EA G, TR TS
Ltﬁﬁ%i®%<m,%h@fﬁfbfméﬁ

44055 2016 § 3 f

HEFEEEREOSE- - BHESZRT REE

Y2 [y aEYREREOEA A
%2 2% 10 mDEM 21 W T GIS [T L %%,
Vo ORI AP 2R TR TH D,

Fig. 2 Geomorphological features of “Obako-dake” district.
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Disasters Induced by Deep-seated Rapid Landslide and a Method for Assessing
Hazard Area

Taro UCHIDA!", Yasutaka TANAKA", Wataru SAKURAI", Yuki NISHIGUCHI™, and Tomoo MATSUBARA™"

*National Institute for Land and Infrastructure Management, Japan
" uchida-192rv@nilim.go.jp
et Engineering, Japan

Abstract

In steep mountainous regions, not only soils but also weathered bedrocks were sometimes sliding simultaneously.
These landslides often move rapidly and triggered debris flow and sometimes induced landslide dam. In this
study, these landslides are referred to “deep-seated rapid (catastrophic) landslide”. To date, there is no adequate
information about probability of damage occurrence due to deep-seated rapid landslide. In this study, we compiled
existing three databases about deep-seated rapid landslide inventories, which developed by Public Works Research
Institute. So, we used about 300 landslide inventories to characterize volume of landslide, sediment movement
types and location of damage occurrence. We roughly classified the sediment movement which caused damage
into three types, landslide mass, debris flow and landslide dam breach and showed the ratio of occurrence of
each sediment movement type. Then, we tested the correlation between deep-seated rapid landslide scale and the
extension of damaged area. We found positive correlation between volume of landslide dam lake and the distance
from landslide to the lower end of damaged area due to landslide dam breach. Also, we showed positive correlation
between landslide area and the distance from landslide to the lower end of damaged area due to debris flow. Finally,
we proposed empirical method to asses susceptibility of disasters due to deep-seated rapid landslide for a given site.

Key words: Deep-seated rapid landslide, Debris flow, Landslide dam, Hazard map
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Time Prediction Method of Landslides by Observing Displacement
— Applicable Range of Saito Method and its Improved Method —
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Abstract

The Saito method is a famous time prediction method of landslides. But it has been pointed out that the Saito
method does not apply from the beginning of the Tertiary creep, which has two ranges. The first range is mode |
and second is mode II, mode I meaning failure growth range and mode II meaning the collapse occurrence range.
It was confirmed by several landslides that the applicable range of the Saito method is mode II. Displacement rate
(v) is an important factor for the time prediction of landslides. A semi-log graph with a logarithmic axis of 1/v
and transverse of time (f), was used for confirmation. Mode I is shown as a straight line and mode II is shown as a
curved line on this graph. From the straight line, the shift point to the curved line shows the critical displacement
rate of the two modes. After reaching this point, the phenomena of the slope displacement shifted to mode II of
collapse. If a collapse occurs, its monitoring becomes possible from this method using the semi-log graph. Lastly
the acceleration equation of the Tertiary creep is shown as the following; dv/dt=av-+bv*. Here, a and b are
constants. The 1st term and the 2nd term in right side of this equation correspond to mode I and mode II in the

Tertiary creep, respectively.

Key words: Measurement of displacement, Displacement rate, Tertiary creep, Mode of failure, Mode of collapse
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Abstract

Dealing with predicted increases in extreme weather conditions due to climate change requires robust knowledge
about controls on rainfall-triggered landslides. A plethora of studies have focused on quantifying the rainfall
characteristics which showed that critical rainfalls associated with landslides in a rainy region were higher
than those in a little rainfall region in Japan. Climatic conditions affect the frequency of heavy rainfalls and
landslide occurrences (Saito et al., 2014). However, few studies have explored systematic links between rainfall
characteristics, and landslide size as a metric for gauging geomorphic impact. We explore potential correlations
between landslide occurrences, the magnitude-frequency, and return periods of the landslide-triggering rainstorms
at the island-arc scale in Japan.

This study analyzed 4,714 rainfall-induced landslides (Fig. 1), 1 to 72 h rainfalls of the landslide event, and the
return periods for these rainfall parameters. We developed the probable precipitation database with 5 km grid-cell
from weather radar data and a dense network of rain gauges operated by the Japan Meteorological Agency (JMA)
with a 26-yr time series (1988—2013). We also estimated return periods of landslide-triggering rainstorms for
maximum 1 to 72 h, and Soil Water Index using a Gumbel (extreme-value type I) distribution with jackknife fitting
(Saito and Matsuyama, 2015, Fig. 2). We then analyzed the potential correlation between the landslide magnitude-
frequency and the return period of the heavy rainfall. This study tests these relations in the south-western part of
Japan (SW Japan) characterized by high warm season precipitation and high landslide density, and in the north-
western part of Japan (NE Japan) with low warm season precipitation and low landslide density (Fig. 1).

The relationship between landslide occurrences, the magnitude-frequency, and the return periods of the rainfall
events has different tendencies in NE Japan and SW Japan. In SW Japan, landslides occurred during the rainfall
events with return period of < 100 yr and unrelated to warm season precipitation. In contrast, rainfall totals were
more important for triggering landslides in NE Japan. This result indicates that meteorological landslide triggers
had a threshold which characterized the response of landslide occurrences to rainfalls, such as hydrological
processes on hillslopes. Our results further showed that the return periods of landslide-triggering rainstorms (< 103
m?®) were < 10 yr across Japan. The return period increased with increases in landslide volumes. With regard to the
landslides > 10° m3, return periods were > 100 yr. This tendency is modulated by landslide types, and lithology, but
supports our results. These results suggest that return periods of heavy rainfalls are important for assessing regional
landslide hazard in Japan.

RECER PR e
K2R N RS W 85 4
*3 Institute of Earth and Environmental Sciences, University of Potsdam

¥4 ¥ RSB H B S R sl



Eaitid

AFEE, T A PRORERE P A P

RWERHAZSSHITHE BAICE o TL R I EMBRNVTER SN, - OXFTHEFARGHEITH
E

B SR S AR T AR E 4055 2016 F 3 B

Key words: Landslide, Heavy rainfall, Recurrence interval, Magnitude-frequency, Radar/Raingauge-Analyzed
Precipitation

(/")
BIPREB AT E T50 2WE Tk, WhITIKTHER AIWERICN S LTwa, ZThETI,

9
WHENBAERERE BHAHKICKDEBOoTNS., £O- T, HHICKDBROEL L, R % ZE
S ITHI EOHRETE NIRRT LIP3 %<7,

I, ERRE (L—F— TAY AFER%RE, ’iﬁvﬁ)%ﬂ WBHZET, > RO L/hd &
DERERE LS L RNERTHIENVEEE R, HIT1988 F NSER 2% L@ d 1%
25 ]E‘ DEDOF=INFRL, ANV RSN ERND 8EE 7R o T E & (Saito and Matsuyama 2015). *#

CTEFLTIE, T AWEDRKEWG L, EFRE 20 WTR? i zs SR I Lawd 259 b,
A YR DR — ﬁ&,%i@ﬁr%¢®ﬁaw W (%) L DY EEF L. W LD
2001 §# ~ 2011 # i IR LA 2 L7z 4,714 £ &' ® 9 (Fig. 1, SaltOetal 2014)*(355 z’\Eﬂ
Eal O e ﬁﬁiﬁfﬁ bf&%d«rf\/l\ OWTHF 1 ~72%W%HE (mm) &7 BEEFAL,
ZNs 0d ZLEE % Gumble 5 (2 v v 7 A TI7) 1K D #ET L /= (Fig. 2).

TOig N, B HRIT, TOFAOFEIFE AT TN D ST, 3 ZERE S § (P )~ 300 § (95th
percentile) DY & 1 N> hTH 2 LTz, 209 THEAA 103 m® 7 o&'# fdid, 3 SR 10
Fuﬂ@%mfwyhfqﬁbfmt ZTO- T, HERROEHAI S LB E, ZOH KO
SARENZE L, 105 m’ - R BAA S L% R o ST 100 f U -Thok. £z, 7
B RO FEFIRFEFINAE, TH DM, mﬁﬂ%’“wq L, BRITHR LAR® RO T EBRE T
BNT, #XH(E 2 WHZEDHREENELTND,

FoU— RS, %%, 3 S, KR, R

Ll

Japan. Geology 42, 999-1002.

2) Saito, H., and Matsuyama, H. (2015): Probable
hourly precipitation and Soil Water Index for 50-yr
recurrence interval over the Japanese archipelago.
SOLA (Scientific Online Letters on the Atmosphere)

11, 118-123.

— 182 —

& 1) Saito, H., Korup, O., Uchida, T., Hayashi, S., and
(15K16287, 26282080), 3 K NIk 24 ~ 28 f | Oguchi, T. (2014): Rainfall conditions, typhoon
¥EFTEAERE PRI L.

frequency, and contemporary landslide erosion in



AW HR T A S LR T & QW —IED

1 30°E 1 4DQE 1 50°E

{tﬂ shm (a}
Maan annual
/tprwpllawn :rnrn}

4500 1,000 and

40°N

NE Japan

d
=

=

15y

Landslide density [a.u.]

30°N @
Max Min N
E N
0 500 km

130°E 140°E

Fig. 1 (a): Normalized rainfall-triggered spatial landslide density weighted by log-transformed landslide volumes
calculated from an inventory of 4,714 events, and smoothed by kernel density estimation onto 5 x 5 km grid;
white areas have no data. (b): Mean annual rainfall (mm) (Saito et al., 2014, Geology).

130°E 1400E 150°E

1-in-50 yr 1h precipitation (GUM, mm

F
150.0  20.0

40°N 40°N

, Max: 158.0

30°N __:tj-*" Mean: 68.2 30°N
¢ Min; 17.0
7 (Jackknife SD.: 1.1 -51.1)
oL 0 500 km

|

150°E

130°E 140°E

Fig. 2 Probable hourly precipitation (mm h™') of the 50-yr recurrence interval calculated using a Gumbel (extreme-
value type I) distribution with jackknife fitting (Saito and Matsuyama, 2015).
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Probability Model of Landslide Risk Calculated with

Both Triggering and Resistance factors
Tomoyuki IIDA and Ryuji YAMADA
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National Research Institute for Earth Science and Disaster Prevention, Japan
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Abstract

in a rainy region

A probability model of landslide risk evaluated with both triggering and resistance factors is proposed in order to
model enables us to discuss about the landslide risk together with the effects of immunity to rainfall triggering and

- FUBIT

compare spatiotemporally the likeliness of landslide occurrence. Assuming a landslide likeliness is the function of
the intensity of triggering factors (such as rainfall or earthquake), we calculate a risk level as the summation of the

product of the occurrence probability and the landslide likeliness at an arbitrary intensity of triggering factors. This

increase in heavy rain due to climate change. Furthermore, the risks of landslides induced by different triggers can
be compared by assessing risk probability with this model. We applied this model to two cases of rainfall-triggered
landslides in a rainy region and a less-rainy region. The result shows that the risk level in a rainy region is much

higher than that in a less-rainy region, implying that the immunity to landslide against rainfall has a limited effect

Key words: Landslide, Triggering factor, Resistant factor, Probability, Risk assessment
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Fig. 1 Conceptual diagram of the probability model for
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risk expressed as a statistic expected value.
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Landslide Maps

— An overview and subjects —

Norio Oyagi

*Disaster Risk Research Unit, Department of Integrated Research on Disaster Prevention,

National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

Covering by the landslide maps, 1:50,000 in scale, since 1982 was finished by the last year throughout the Japanese
islands. Discussions are given for the four cases of landslide disasters to be more and less related to the landslide
maps, and also shown factors concerning to occurrence of landslides. From this consideration following two
subjects are presented. 1) For wide regions, reformation of the landslide maps as four-dimensional ones through
combining isotope dating, tephra chronology, and topographical surface mapping. 2) For narrow areas, cooperation
with inhabitants and landslide professionals on the state of the slopes and/or valleys/streams close to the areas.

Key words: Landslide maps, Slope disasters, Four dimension, Large landslides, Small slides
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Assessment of Landslide Susceptibility Using Landslide Distribution Map

— Based on geological information —

Shoji DOSHIDA

*National Research Institute of Fire and Disaster, Japan,
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Abstract

Many landslides occur in places where landslides had been generated in the past, or in the immediately surrounding

area. For prevention and mitigation of landslide damage, it is very important to create landslide inventory maps
(Landslide distribution map published by NIED) that show the locations of past landslide. I propose a method of

wide area landslide susceptibility assessment using the Landslide distribution maps and geological information. I

calculate the landslide body ratio for each geological unit, and the results show that the landslide body ratio differs

greatly from one geological units to the next. It shows that the landslide susceptibility is greatly different according

to geological unit.

Key words: Landside, Landslide distribution map, Landslide susceptibility, Landslide body ratio
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Abstract

On December 3-4, 2105, "Workshop on the Prediction of Landslide Disasters - Issues and New Technologies -" was
held at the Wadachi Memorial Hall of National Research Institute for Earth Science and Disaster Prevention. 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 32 presentations in seven sessions, two special lectures, and a panel discussion part. In recent years many
landslide disasters, such as the large-scale landslide disaster in Hiroshima in August 2014, have drawn growing
concerns nationwide, and consequently ca. 170 people participated in this workshop.

Keywords: Proceedings, Sediment disaster, Landslide, Slope failure, Debris flow, Prediction technology
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