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Internal structures of earthquake-genic landslide body at the 2018 Hokkaido Eastern Iburi Earthquake

site: Survey of ground penetrating radar usage
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ABSTRACT

A large number of stratified-tephra-slides were
simultaneously created during the 2018 Hokkaido Eastern
Iburi Earthquake. Previous studies have shown that landslide
bodies are characterized by internal structures that show
the original stratigraphy of the shifted slope. In this study,
the internal structures of earthquake-genic landslides
were investigated using ground penetrating radar (GPR) in
Takaoka district, Atsuma town, Hokkaido. Reflective surfaces
tend to decay at the boundary between the landslide body
and cultivated soil (original ground surface). GPR revealed
the contrast of the reflective surface in the landslide bodies,
which are in harmony with the boundary between black
soils and normal faults. Good lateral continuity of reflective
surfaces may suggest that most landslide bodies retain their
original stratigraphy.

Keywords: earthquake-genic landslide, ground penetrating
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Hokkaido Eastern Iburi Farthquake

% T ENEE L WIS XD BEIAO NG 2 THE S SRR b
BRI =L LR BRI D % B, WRIBNEIE & A L0,

PR 30 EAbiRENRIR AR E (DU, NRRIER M EE & 0T
) TR, Al B EEERREO ALK Z XD 8 &5 SR
I (77 FETR0) BERZRMICRELE Y. o
HFEH G X O BEMADRE T NERMO 1 DIE, KFOB
TR HRELNT ORI EE U TW IR ORI EE 772 (R - 72
FEBHL, HELTWETLTHB Y. —ic, KEHEHE
RMIDSEWIC K O L6, KMl TEaiRicx s
LBANLWcD, FEOEK S RNERIEMRT=N S AlHetkE
KWWY. COX S HEED D, X0 BEIKD NG,
Z DEFEBERAEHED AN Z A L2 L T2 8D &
EZbND. UL, BEMKDNEREZ RN Cltis
EBHERIDIRVTD, ThSZFL R LIAIER5 N
%9,

Hirp L — &' — (Ground Penetrating Radar: GPR) &,
figie 2 3R THIE - ZA5 L, M PHEEZ RS % Te o DR
HETHY, KEEHEHZd 5 T &k IERUERICH R o
HERSGZ b T 22 LM TES. TORky, HEEBET

ZTTHEED, IRIGFHIEIC X O B E NcBahikz kit
SUC GPR &2 940t U, HugEHh 9~ X BBk D 5 Wit
Bz ik, ATlE, F5NIRKEWmCDONT, 2
7SR 2 i Z TS 9 5.

Al A b bk A 22

L, JEENTE EHIR O 1 DOHIE N D BB I
ELE (M1A B).

L U R RAZET) G RS 2 50 2 R T
B0, HEEEEIILCRELTVS (7 10). Hatg
L LRI 1C OMBOE DT, RN TN 5 Tl
BERIEIC AT CRAELTED, FIRERELC <R
BHIE, FHASEER TR 555 (K 2A). Rl
ORI, 185 m BT, B 55 m AR, HATE 105
mBETHS (M28). HEOBHENEC LSS L, Al
FRRT B HERIE, TICMLEROR FALRRE (1
i B B b ALK (7 1667 £EFEIK, % 10 cm F2

41+, p35-44 (2021)



IR B IR £

Lo A o B2 A A E (R0, B i &AL
i (JAR). W LRI = 79 o b (https:/saigai.gsi.
g0.jp/3/20180906/iburi-hokai_2-bunkatsuzu.pdf) X% {fi
M U7z, C:Zefiic K 2Fti o et G, A il o g
Hhange U,

Fig. 1. Locality of the survey area. A: Map of Hokkaido, Japan,
showing the examined area (black rectangle). B: Close-up
view of the part of A. Modified from the map of Geospatial
Information Authority of Japan website (https://saigai.
gsi.go.jp/3/20180906/iburi-hokai_2-bunkatsuzu.pdf). C:
Photograph of survey area obtained by UAV.
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Fig. 2. Outcrop photographs of collapsing area. A:

Overview. B: Slope sediments. The shooting locality

shown in Fig. 2A. C: Sliding surface recognized at a

middle part of collapsing slope.
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Fig. 3. A: Ortho photograph of the landslide body obtained by UAV-SfM. B: Elevation tinted map with shadow

and contour lines (20 cm interval). Red lines show GPR survey lines. White dashed lines show lobe-like

topography of terminal part of landslide body. Ri: Ridge. V: Vegetation.
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Fig. 4. Photographs of the ground surface of the landslide body. A: Terminal part of the landslide body. Black soil, Ta-b, Ta-d and
these mixed soils are recognized. Vegetation remains locally. B: Ta-b ridge. The shooting direction is shown in Fig. 3.
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Fig. 5. Profiles of GPR survey along line a-a ~ . A: Reflective profile. B: Reflective profile with interpretation. C: Outcrop photograph. Bs:
Black soil. Cs: Cultivated soil. Ho: Horst. Gr: graben.
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. A: Reflective profile. B: Reflective profile with interpretation. Bs: Black soil. Cs:

Cultivated soil. Ho: Horst. Gr: graben. Ri: Ridge. Fl: flat structure. V: Vegetation.
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. A: Reflective profile. B: Reflective profile with interpretation. Bs: Black

soil. Cs: Cultivated soil. Ri: Ridge. FI: flat structure.
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