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Coseismic Landslides in the 2024 Noto Peninsula Earthquake and the Cascading Disaster
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Synopsis

This report presents preliminary results of multifaceted analyses for the
geomorphological and engineering geological aspects of coseismic landslides caused by
the 2024 Noto Peninsula earthquake and the subsequent cascading disaster. Inventory
mapping of the landslides revealed an exponential decrease in the landslide density with
distance from the northern coastal line near to the seismogenic fault system, indicating
the acute influence of the declining seismic shaking. The landslides clustered in the areas
underlain by pyroclastic rocks and siliceous siltstone. Localized landslide distribution
within those lithological conditions seemed to be regulated most probably by relief,
gradient, and curvature of the hillslopes, reflecting potential topographic amplification of
the seismic shaking. Landslide susceptibility in a local scale seems to be linked with
characteristic weathering processes of the bedrocks and the resultant structure, thickness,
and physicochemical properties of the near-surface weathering zone. The vast volume of
debris emplaced in the steep mountainous terrain posed severe hazard to the residential
areas in the range front lowlands via the subsequent fluvial discharge, which had become
a reality in the heavy rainfall event in September 2024. Relative hazard level for the
sediment reworking from hillslopes and channels could be evaluated and visualized to
offer a possible risk communication tool for disaster mitigation.
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Fig. 1 Topography and coseismic uplift by the 2024 earthquake in the northern Noto Peninsula.
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Fig. 2 Coseismic landslide distribution by the 2024

Noto Peninsula earthquake.

o

Bt Hr CHE O PAZERS R U, Al hER KK &
2104 m3 R 7 — /L OYE WA HEBL U 72, dc il
Lo THEEBELTRDOH P WHANBELCTZ DL B 57203,
REBITHEAKIAE - CTHIER oMK & L e
DAFENNT A L, Fe B BANIZKAL DS —FiEY
EH A EOREEL oo T2, ZThHD%LE, OB
HER B DWW T ABIICHEKR ESNT= 0, 2024459 A D%
MIC L > THIFEDH D WVIFEE L7720 Lz,

B AR R & AT 72 N6SPED R A 5% L,
FIICEZR T 5 S25°EH MICHRREZ E# LT, R
B oD T R & AT U 72 1200 m oD 5 & AT 4G B &
L, SABENEAE OV R REEZ 1 kmB & IR
WL7el 2 A, RImmAHmkER LR D ORI
U CHEBEE KR T2 2 L BN bho 7= (Fig
2B) . ZOEKWRMEIIE, HIKNTH D METH O
BBz K L TRY, [HORL SITHERTH HH
B WEEMTOREEZZ T VDI LD LMENS.

2.3 MEEHICKHT HHuls - BEOFE

R A O EH AR, WO EFICY A XY
7 LTEY (Fig. 2A) , HJE & W OREN H h
DD, Fig 3ICHBE 72 5T oM m A ®) & g &
DOt ISR 2 R, 2 O fEE Tk LR DS ST A
HER S B DMK 2 MR T 2B mNIc H v, RlE A Eh
RIS 2 J &3 2 1L o W E i ds X OV EEE
VB 26 72 2 O IR W AMBERRRIZE P LT
% (Fig.3) . 82 oo EEfHC 32 2T — 2~
OlEF % (Fig. 2B) #HWTIES L LT /=

_—~ Anticline or syncline
Faults
Bl Landslides

25 R
P le
A

" | Legend for major geology

Pleistocene to Holocene

3 Alluvium
] Terrace deposits

lizuka F. (Mid-Late Miocene)
[ Siliceous siltstone

lida F. (Mid Miocene)
E= Glauconite sandstone
[ Siliceous siltstone

Awagura F. (Mid Miocene)
[ Rhyolite lava

[ Rhyolite pyroclastic rocks
Hojuji F. (Mid Miocene)

[ Siliceous siltstone

[ Calcareous siltstone

Higashi-innai F. (Mid Miocene)
[J Sandstone to conglomerate
Intrusion (Early Miocene)
Dolerite

Horyuzan F. (Early Miocene)
] Dacite to rhyolite lava
1 Dacite pyroclastic rocks

Konosuyama F. (Oligocene)

| = Basalt to andesite lava

Fig. 3 Geological map with coseismic landslide distribution in the Machino area, northern Noto Peninsula.
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Fig. 4 Coseismic landslide distribution by the 2024

Noto Peninsula earthquake.
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Fig. 5 Topographic (relief) and lithological controls on the occurrence of coseismic landslides in the Machino area,

northern Noto Peninsula.
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Fig. 6 Topographic (slope and curvature) effects for the coseismic landslides in mudstone and pyroclastic rock

hillslopes in the Machino area, northern Noto Peninsula.
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Fig. 7 Landslide types and bedrock weathering features in pyroclastic rock (Awagura Formation cf. Fig. 3) area.
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Fig. 8 Landslide types and bedrock weathering features in siliceous siltstone (lizuka Formation cf. Fig. 3) area.

TR DI B b (Fig. 7C) . Bl #E CI,
COMT R OERTEERAEOXY vy T2 v /T
b, BE LI O AARBEOFEND, T
DT TALIC S 5 ks & OB RE T O#EfE #Eic
S TWbh b ol figsni. 5 Lo
EE, YHk o HE R GEIE2>, 2002) (I FCdk S
T2y (ef Fig. 3) 25, Ay ba Bz ik a 238k
FELTWAZENDLIZOX Y v 7y 7 idfRHED
HERATHILD EHEINS.
KIEEDER BRI L, 7 AEORENK
filck>THaELZOL (Fig. 7D) , JLREML &8
TEW DRI > TRIENERI{LT S (Fig. 7B) &
W) EALBEE S HEE SN D . E e okies (Fhn) L
BiE (BAD) OB Tk, &L <HHb L7z ki

AnlEEsh (Fig 7F) , 72 5 HUE R o Bfih 23 Bk
DUEATITHE A2 KT L TV D i REMENRHELE S LTz,
DRI ST BR T 5.

EEE IR 0 oy A bk < I EL R 00 BB &b O A
FHEOBBRYEIC L - T, REZEOEEN RS,
ZATORE TIE, R NBIER Y (Fig. 8A) 0
KREHTH DI L, Z T O TIEOOBEL
FEHHNC R O K & a9~ 0 MRl (Fig. 8B) 28
LIFLIERZ T N, T MHEO T @
WIS IR DR s 0N FEH L (Fig. 8C) , TN zEED
ERE DA L —F v THERE LT BYEIRE  (Fig. 8D)
LI ThH o 7.

FEUCFEE O Y70 235 O P & 231 7w Ny
Bridz&Z s, BALOBRRICHK T 5 RENE L.

Table 1 Chemical composition of fragments from mudstone and pyroclastic rock with different weathering grade.

Sample ID Weathering Color Element mass concentration (wt. %)

Mudstone Si Al Fe Ca Sr K Ti Mn Zr S
Noto-MS 219a  Fresh Black 3256 633 451 0.01 159 0.64 0.02 4,51
Noto-MS 220b  Discolored | Dark brown 39.75 3.86 1.09 0.76 0.36 0.01 0.09
Noto-MS 221c  Discolored I Light brown 39.55 41 1.18 0.74 0.36 0.01
Pyroclastic rock

Noto-At-a Fresh rock Gray 36.95 528 1.00 092 005 263 0.22 0.01 0.01
Noto-At-b Hydrated White 36.14 5.7 1.08 1.01 0.07 3.16 0.25 0.01 0.02
Noto-At-c Saprolite Yellow 36.35 669 205 065 003 081 027 0.01 0.03
Noto-At-d Soil Brown 30.41 1167 2.74 083 0.02 258 025 0.07 0.03
Noto-At-e Clay Cream 33.37 931 346 1.16 0.02 0.32 0.02 0.04
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Fig. 9 Schematics illustrating mechanisms of rock weathering and landsliding.
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northern Noto Peninsula.
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