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Abstract

Heavy rainfall in the north Kyushu region induced many slope movements, including slope failures and debris
flows, on July 5 and 6, 2017 in Asakura and Toho, Fukuoka Prefecture and Hita, Oita Prefecture. We developed a
trace map of sediment movements by interpreting aerial photographs and compared our the trace map to rainfall
and geologic maps. Many slope movements occurred within about 20 km from east to west and about 20 km from
north to south. Maximum cumulative rainfalls greatly increased with increasing rainfall duration in less than 6-12

hours. Slope movement increased with increasing maximum cumulative rainfall. Slope movements occurred in

granodiorite, schist, and volcanic rocks areas, but the number of slope movements in volcanic rock areas was less

than in the other two areas.
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Fig. 1 Landform and survey area for the trace map of sediment movements. The black line encloses the interpreted
area. The base maps are the Geospatial Information Authority of Japan (GSI) standard map and the GSI 10m

DEM. Contour interval is 100 m.
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Fig. 2 Trace map of sediment movements. Regions shaded in red show areas of sediment movement, the black line encloses the
interpreted area, and the black meshes are the uninterpreted areas due to cloud disturbances. Zones 1, II, III are enlarged
in Figs. 3A, 3B and 3C, respectively. The base maps are on the GSI standard map and the GSI 10m DEM. The contour
interval is 100 m.
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Fig. 3A Trace map of sediment movements in Zone I. The contour interval is 100 m. The legend and source of the
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base map are the same as in Fig. 2.



DR, —% B IEn

) 2 AV

CEEE

ZBT5:

TER

<7
o

Il

29 7 f A

bE

20

el

Mt WA

[

E

T EFTNRE O\ R ) S v Y
MWMMMMW @géﬁw,wyﬁﬁwnm.n r ,Wm%w_

*Z *S1] uI se dwes 2y aIe dew aseq Ay JO 22IN0S pue US| YL ‘W (O] ST [BAIIUI JNOJUOD Y, "[[ QUOZ UI SJUSWIAOW JUSWIPIS JO o1l g€ "SI

NMeR &R M0 4 Epd o tam wool B R s s e 54y TO M 5 dE &

A \L\_\ <\ onft S

S R




W.Ww%\ 20 __

s SR Sk e g

LK X
ARRARHAR
28 9P ama
X
X
VAW L
GOXRN 57D, | 7 0 —
PO 7
DR 5
2 X —
5 —
(9]
Te)
(oY
-
0 pu—
]

JRTEA Y OFE LY 2 &% U,

LN

& ki 100 m
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Fig.4 Maximum 1 h, 2 h, 3 h, 6 h, 12 h, 24 h, 48 h, 7-day and 14-day rainfall based on the Japan

Meteorological Agency (JMA) radar/raingauge analyzed precipitation. Regions shaded in yellow

show areas of sediment movement, the black line encloses the interpreted area, and the black meshes

are the uninterpreted areas due to cloud disturbances.
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Fig. 5 Geology and trace map of sediment movements. Regions shaded in red show areas of sediment movement, the black
line encloses the interpreted area, and the black meshes show the uninterpreted areas due to cloud disturbances.
Geological description is the Geological Survey of Japan (GSJ) seamless digital geological map of Japan (1:200,000).
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Photo 1 (A) A slope failure, and (B) a weathered soil layer in the granodiorite area in Hakishiwa, Asakura City.

These photos were taken at Point 1 in Fig. 2.
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Photo 2 (A) A shallow slope failure, and (B) highly weathered bedrock at the slip plane in the schist area in Yamada,
Asakura City. These photos were taken at Point 2 in Fig. 2.



SRR e % XFsRp 528

B AR 100m® 2L 5) BT L. b et
W BrA3s o RITLTWB RN S5, & K
13, HEOFHICLDS BFEFOIXSDEN SN
(F 2B |3 -mev@E ), eom!) - OEETETR
("L TWBE3EH LN, M EEO*KTIE, &K
AR R AT B i LT TR, T2
A EF(HEATY 8 0 e ok M fp 8T~ R
Fracb3 s L (B8 3A,30). = g, 4 -5
N5 ORI EIZINTS B EOIXsDENH
W (FE 3B I @ EE T TH D, FE 3D I
BEVEHT N TH D).

4. L&
2017 § 7 F O M2Eg R KETICHLT, e
W RIRER R LT QEEF &A- T T BEEE 2 Y &k

FE 3 LD (A) Y ﬁﬂiﬁﬁi“—v‘%
Ay, (D) & ™l

2018 §# 9

%
\MM

L, /d RO mET REbEE iz, &
L E c:‘%@‘%%"@?ﬁ‘*ﬁ“ I L. wmEAd
JrTDOXHITEEDBHND.

(1) % ﬂs@sﬂi A8 IRERET - BER . TR
? g Lz, B ALK 20 km, %f‘;ﬂJZOk m @
ﬁ'ﬁ}w*cz%u,t.

(m%%ﬁﬁ%%ﬂ6~u%%ifm,%aﬁﬁ:
BEOEEEBITH AT RE IYLLHH

T3 F7, %A NGVEFTTE BB LN
M g o 7.

() &R BB E, [LRURE, KA, FUEEon
FNOSRTHY © o /ps, &5 E 0 2

!

o OB T T SE AR 11 = S

EENH H DL I 5 > LIEN TR R 2
DAL HE D55 B,

LTK/)f—:g_

<mdﬂﬁma%@?%ﬁwﬁ THREILIY ~3R (75, (C) 3y fith
ROy -E/N AL N e A o
T EEE Tt SF(Y 20 ) ICENENEE LTS,

(A) 137 2 FERE Tt MEE (Y 203)iz, B)~D)IiF”

Photo 3 (A) A middle-scale slope failure, (B) moderately to highly weathered bedrock at a head scarp in a middle-scale slope
failure, (C) a shallow slope failure and (D) highly weathered tuff bedrock at the slip plane in the volcanic rock area. The
photos for (A) were taken at Point 3, and (B), (C) and (D) were taken located at Point 4 in Fig. 2.
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