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Sediment dynamics of the bare slope after the landslide caused by the 2018 Hokkaido Eastern Iburi

Earthquake in Towa, Atsuma Town
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ABSTRACT

We investigated the sediment dynamics on the bare slope
after the landslide caused by the 2018 Hokkaido Eastern
Iburi Earthquake in Towa, Atsuma Town. After the landslide,
erosion processes were active mainly for the unstable
materials on lower side-slope during the period of 11
months. After that, although the same level of rainfall was
recorded before the snowfall season, no significant erosion
by surface flow was observed for the lower side-slope due to
its gentle dip at about 29
season, heavy rain eroded unstable materials. The amount
of erosion was equivalent to about 60% of the amount of
erosion during the initial 11 months.

° . During the following snowmelt

It is important to evaluate not only the amount of
earthquake-induced landslide sediments but also the amount
of sediment newly eroded from the landslide bare slope
corresponding with the scale of precipitation during the
snowmelt season to effective design of sabo facilities and
long-term basin sediment management.

Keyword - After the 2018 Hokkaido Eastern Iburi Earthquake,
Sediment dynamics, UAV-SfM, Snowmelt season, Bare Slope

Wh Ty > 72X O 5, KEEIRHIEFROITHN T
WRWHAIIX OR 2 %82 U, HiEER 1 AEOWIR DR

2018 49 A 6 HICHA Ul dtimE AR A EIC X 0 |
10000 &% 2 % RO Mg 4 Uiz Y 2016
EREARITE T3, HIFEFA D & PAER ORMIC & 0 AR L

WU CRESZEET 2 EESRELTEL 2, [
FRICT 7 Z bRt 278 5 Mazthisic B DT s X E I

ORI S TIEIEO R 2R 2 080 D 5,

CNFETCHERO LWEREE U Tld, TICHERHCHHE -
R MCHER L e ERPOBBEIN S hTER Y, LAL
FR SRR S0, TR O JE PRICHR B 2R 5 iz iC
EREEND EWOBEICOWVTIE, TR ENTVAEL,
R, IRENERZGOMIE « HUERRERREN - @S L o
FARRTEIC DW TR ER 2, TNH DRI, #ilX
SRR DR IR 7 a0 BN S iiis H b E s Sk
WTHIRREHRTH %,

HEAR SRR FE A 2 & A R DR S L IR B LY RO
RIMERIC DOV, JEENT & X O 2 55 & Uil
REHRELTVDS Y ARG TR, EEITOF THIERED

WZeft. BERTIRETWEICHEH U EWEEIC DV TEN
BLltic, HENS 1 FFROMBTINFELE LIBENA
AN S KB NEGERT ORI DN T ERETT S,

sl A b A 2

AWTFEOFIEM T D 2 JEEMT A, I EIEAD CREF
) OWMEICEH DK I IT, FIEHEEAMD T > 7ol
TH %, FEFEEMITE, FE=fIREHOWS - Jeah
575 2 B A2 Ml LEIROR N7 7 ZhVE S B TH %,
AEN RN, YK 26m, IR 45m, AEm AL
#2,491m* TH O, LEAEERE (PR 20°) 5 R
WERERHE (MR 29° ) ICK e B, BHED EAD ST
AR FEAEER I EE 22 L T05 (K2 DF T,
PUR. HO N wEERE (LR &9 %), T TIFHIFEIC
K 2 OB LEUIAEERT RICIZ & A RS §RIRIC
WL, —7, Rmo s RTENRm (K -2 4 F.
PUR, Aefigtii &9 %) O Tk < BAYeH I ]

414, p45-52 (2021)



TR B Report of Energy, Envronment and Geology Research Institute

& 1 AL GRFETR)

Fig.1 Location map of the study site, shown by the red square
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Fig.2 Topographic changes during the period immediately
after the earthquake to 15 August 2019 (a) Immediately
after the earthquake (11 September 2018) (b) 15 August
2019 (Contour interval: 1 m (generated from DEM on 11
September 2018)).
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Fig. 3 Rainfall during the observation period

(a) daily rainfall, (b) maximum hourly rainfall

Blue range: 11 September 2018 - 15 August 2019
Yellow range: 15 August 2019 - 3 October 2019
Red range: 3 October 2019 - 24 March 2020
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Fig. 4 Topographical changes based on differential analysis
from immediately after the earthquake (11 September 2018)
to 15 August 2019 (Contour: 1m interval (generated from
DEM on 11 September 2018)).

3 HRFICBW T FEREERE TR SN/ ) — DK IR
{LABHBTHT B3 L A CTHRENT, BEITHHAMK
IHERE L Tz,
3) 2019410 ) 3H~ 202043 H 24 11

COHMIE 12 A FRLEICESEN RN, £ TIOD
MO RIC DWW T, 10 A 3 H BB =ERT (11 A 30 FD
ETOMME 12 A1 B SRS 3 A 24 H) £ TOHM
T %, MEROME (10 A3HA~12A1H) O
WiE, AHWE  52.5mm, AR 19.5mm, &
Wi 183.5mm TH-7% (K 3). —/. TSN SEE
WEcoWM (12 H 1 H~3H 24 H) OFmHiE, mAHMN
1 63mm, EAHFENE D 11mm, KR 230mm TH->
7o (K3), MM ORKHNRIGMERDO 3 A 10 HICRE
fREN, WEmE LT, 2019 FFORAZRIER UK H
®6lmm LFARETH->Tz, LAMALI0HAIHERESH
24 FcHE Uiz UAV OA VY SEOIEN 5 . T ORI,
TNETHY —REVER S N FEHSBERE (LR
DORAIE 72 5 U7 e[l FE e BERbd CEu )
DRSO 253, R OB E» S Bz M ofE
AR EMEE T ) ICBWTEHilARENR LN (K
57). 11 AB XU 2 A OB Tl iR RIcEN -
EREASN TN e, TOMBOEERIRE -
SO 3 A 10 HOREN (&KHMNR @ 63mm) I
J:%%@Hﬁazﬁlléhéo RE - B L LR R FET
I)a:ﬂiJO)J:oL:t’ﬁaLTb\f:(% , HE 1), B, TOF
BERANZRAITOVTIE, RETHBT B,

414, p45-52 (2021)



TR B Report of Energy, Envronment and Geology Research Institute

5 20194 10 /1 3 HIK D AR T DRk 1
arZ—:1mHkE (2019 4 8 15 HD DSM & Y 1K)
Fig.5 Landslide slope as of 3 October 2019
Contour: 1m interval (generated from DSM on 15 August
2019)
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Fig. 7 Landslide slope as of 24 March 2020
Contour: 1m interval (generated from DSM on 3 October
2019)

COMAR (20194 10 H3H~20204:3 H24 H) @
RETHRICOWTE, 10 A 3 HRER X TOMNTN SR
MEORE TR EROHERhRHORE L&) &
3 H 10 HOMMIC & 2 LR ORE FibE (efllE DR %R
TERHE B ORISR R ED IS LTz, AaRERA 5,
BRI R OR B TR 72 m®, EHEO AR LE
FHED D OFELEE 15 m® L7420, HEDRE (i)
THERIEFRC TSI M BETH o (K8, £ 1), Lizho
T. 3 H 10 HORWIC & > TIRE TRYFRE DR 83% MiHIE

© Hokkaido Research Organization

iz (m)
-
B -0
] 08--04
[ -04--01
[ J-o1-01
o1 -04
iﬁ B 04-08
B o e 20m
I o-2 A —

B6 20194:8 H 15 HA5 2019 4 10 H 3 HE TOAHER
ar&Z—:1m ik (2019 4F 8 H 15 HD DSM & b EH0
Fig. 6 Topographical changes based on differential
analysis from 15 August 2019 to 3 October 2019
Contour: 1m interval (generated from DSM on 15 August
2019)
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Fig.8 Topographic changes based on differential
analysis from 3 October 2019 to 24 March 2020
Contour: Im interval (generated from DSM on 3 October
2019)
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Photo 1 Traces of slope changes that occurred in March 2020
Lower half of the photo: Uchiwa-shaped sedimentary
area
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Photo 2 Step-like erosion topography on the left cliff of the
landslide slope (Arrows indicate the edges of the steps)
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Photo 3 Valley wall of the gully on the landslide slope caused by
the earthquake
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Photo4 The landslide head that occurred in March
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Photo 5 En-a mixed volcanic ash soil and Ta-d layer on black soil
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Photo 7 The main body of the landslide sediment in March (below
the white dashed line) and the subsequent sediment due
to running water (above the white dashed line)
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Photo 6 Imbrication structure formed by stacking Ta-d
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Table. 1 Relationship between the volume of sediment transition and maximum daily rainfall in the Towa area
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Table. 2 Relationship between the volume of sediment transition and maximum daily rainfall in the Takaoka area
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