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Sediment disasters caused by Typhoon Hagibis on October, 2019 in Tohoku region
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Abstract

Large and powerful Typhoon Hagibis (1919) made landfall on the Izu Peninsula on 12 th October 2019, and it brought
widespread and record-breaking torrential rain across Japan, especially in Eastern Japan. Emergency warning was issued
in Tokyo and 12 prefectures, and many slope failures and debris flows were caused. It marked the largest number of
sediment disaster occurrences by a typhoon since 1982 that the statistics have been started to be recorded. 952 sediment
disasters were caused by the typhoon (as of 24th December 2019), and 16 people were killed and one person is
missing. In Tohoku region, most disasters happened in lwate, Miyagi, and Fukushima prefectures. From 1: 00 am, 12 th
October to 12: 00 am, 13th October (two days) total precipitation (observed by AMeDAS of Japan Meteorological
Agency) was 594 mm in Hippo, Marumori-machi, Miyagi prefecture, and 466.5 mm in Fudai, |wate prefecture. From
the above, Japan Society of Erosion Control Engineering organized “Emergency investigation team for the sediment
disasters in Tohoku region caused by Typhoon Hagibis 2019” and performed the investigation three times.
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Fig.6 Debris flow observed at Shirahama area, Miyako City
((a) Destructed basement of a damaged house, (b)
Deposition of debris flow and woody debris)
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No. 6 (347) March 2020

(2009 4 & 2018 4E D Google Earth Bifg 57— %) %51
B TOL—F -FHIC X 5 &, S OHETRESD
HBLIE 15~35° BETH b WEERAY 2 S OTH 14

EORTHZECXBIIMOERTH D, iEEL
HTOKOBEIZH 10~15m, MEEZEIX 10~20cm
Thbo Ui T, WRTEOBMEEE (BR 288~
330 m) O ILERE A S BEBOREHEIFAEL, 20
MDA ORBAZ % X AARLYT ST L (HEEFRAY
ST OREARIZIFIEALETRTHRELTWVS),
HEEAHE < % B REE 214 mAF T A &AM HE T 4 A %
fr U, O - HERE U7z A5, R BUR O B % e
SACTFHEEC LT 450 m BN 22T FT O A 2 BEEER R
M OEEICHRESE BWHEH4LN), TOETIHR
DB R B2 CIRE - MR L7z, I BRSO B
WD S HERE B IR #8 F TORFIEEIZ R 530m TH
D (H-11), SlEEREEZRDZ L8 0.28 L%,

& FIROREE, BRHMEToRMELE L 2ILE
F (A 35°) IBWTEAEL, W20m, £ %40
mfEEE, FHRERLOmBEORBHE LT, H
BhO) thsb (M-12@). /2, TOHETFHROLEM
FEREBAT i T o IR (WAL 15~20°) 2BV T,
M 80 m, & 20 mALEE, FIMBEER 0.5 mBEDOLKE
M (DUF, MEm®) 29%4 L7 (BB LR
LR, BRshzEEbE25N05) (M-
12(b)) o MO L @D HEREICIE, EETH 2N
fE OE PO HRMARTIERNICERER 10em o581 7
IO SN TBY, /54 ¥ ¥ FRENSEA LT
REMED E X 55,

MO L@ X 2 Ao LR, 2,000 m' #E
BE (ZEBRAR) THY, B> THIR IV IR E
OB RS, BRREE L HIZEBD AT A b — Vs
L, #WF% - L - MR ICHER L T b, a7 A b —
VL, BEZORNEICL Fo—HrFICHEH S, b
NI S NIRREETE CRIFEL T b,

g

'_-\.
el

H—10 miEREycolts ERNRE) 2o bMiEo
AL+

Fig.10 Bedrock of granodiorite, overlain by weathered soil
observed at a landdlide



FRIRS 12019 4F 10 HBEEE 19 512 X 2B I B 5 LK E

M @OE A (BEE 266 m) 2 5K FHEEC L
T mfbE E coHim (BEE 213 m) ORI, A
WO FEBOOR LR 1I5mBETHRT LAETH
0, ZOMEHIMOFELIICIE, Bk SN 225EICE
5o IBIARRHADE R - THERE L TV b, 2O
T AT, TE2~2.5m, X 2~3.0m, K
BE13omAREE, HRICERESh, RESBER LA
RELRoTWDE (M-13@). 734 ¥V FHER &I
Lo THRALK @iBROWEEED /A T 5 )
2, IR TFL0BIZ, REOHFMKIIEE ZOET
otz RELHRXLEEZONS, ZOXHER
Lo, H700m' (EAAR) TH b,

TE T B KA A S AKCF AL LT 200 mfiliE F T
DRSS L TOXE (HRH 11°) 12BwT, i)

1R (m)
0 j) maey

0 100 200 300 400 500 600

Wi UREE D S DOKTFIERM(m)
R—11  HEFEEY - T - IR - HERG OMERTIX
Fig.11 Longitudina profile of the landslide showing the source,
transportation, and deposition areas

R—12 g (2 piEm@ & (b) AEHE
Fig.12 Photographs of landslides
((@ Landdide @, (b) Landglide @)

RUADNLE - WA L7z 1B - HEARRIR O R E B
HERTO0mMBETH 5, it FHREA T TOLM
DOTWENRIE, TOMNIITIRAE L 7242 OB R R BEIRER A 5
Bomeltgsnsd, tHOLE - HEFBXMIZIZ, b
WP SHMMB Lz EZONE 3T A b— V2R
fHEICE KL T b,
MERBEDEBOEE BT TORBHOIE ST 1.5~
2.0mBETH 5, MBI OBILEA S, B 2% g3
FRDLNT, a7 A M=V, B EPRELTY
LZENHLEIATHY (7 A +— VIZHERERELEEC
AT %), LW s L7z sl 2 R Tl
ML E2oN5 (KM-130)).
4.4 HAFITEEHBX TOLAE (FHAK) OZE
FUARIT A X TIE, 2002 4F 3 A 17 HIZ K FA5%
AL, 3H19 HIZHK L SOk E I3 REBARRIL
(BEF5 529 m) OVEEEA S AL, HEBEFEPH X 180 ha
WZDIE-72Y KOTREEROKSOmM FTHL225, K
BROWECABEHE I L7 SHBMRAEZ T2
RO FREB O FEM OFTE NI IIBF B EATZAF D
AT OB AT 7282 - T ) (K -14(a)), 2002
EOINKFIZLDRBEEZ OND, F72, WEFNEIC
3, WKFICIVEEZZILAFE2ERL o7 &
HAONBE KRB TAFE S TW2EMBEL L (M-14
(b)), Z2O—HIEGEORMIC L HMERICEI DR -
Wi (K-14(0). A L 72RO IRIR D A
Fix, BHPAREO 1~2 Fanicfk s iz e e s h,
ZOMARDER I 15 ETH Y, IWKFEOE B IHA
SNbDLHEE SN D, 20094 B X V2011 4 D
Google Earth O i % % Fj v ¥ 3t L 72 2002 4F @ (LK FH D
B O 2 X - 15 oK TR, K-15121F, E1
HWIEPE D A — AR — T THRFE L TV 2 R A 3R 5
7% GRta) HRL TV 5o 2002 FED KD S 17 48
B DS THY, KIS X BIHANE L, HIEL 7
72DIHRRAIEFT L, T AF 2R L 7225 R 0%
EDPART5 T o 727D IR OB 255 B o1 1R
ML DNSL o T iEEXH S, LrL, BE
WX CO R A L AR OFEAIZIE 2002 F 01l
KFNZF TR, WBERPHWE, BRHEZEOMRLT
WAHDT, SHRIEIBREN LRI LETH S,

4.5 EHEFEEBAFITHIIRE

PG, BRI AT & 46 5 IR AHE T O IR B IR
5L, WIEEH LRI 2 FEi, BT
NEGTRT A (M-16), TR 16.9 kn?, T
E#6.8km, FWFRKAMK 1/17 (3.4°) TH 5, K
BHX X ) Tiiid, RESHENRI5AT 5 IR
IRAR OB NHIETH V), #F PR E (1986 47, 1989
4, 1999 4, 2002 4F) HIFEL TV 5. H)GEIKO H
HiE, EfERED L OXERNRE2S %), Thi
B U CILE AR < R SR Y, SRIRHERE W 72 &%
RO Bo WIRNICIZ, WBHIESE 5 3, PR T



Whi%4EE Vol.72 No.6 (347) March 2020

13, BT 1 8P IhTw b,

KR ABBINF O 7 — 712 XL, 10/11 23 100
DEY RO S 10/13 3100 DEED #0) $ TOMRBR
A% 427 mm, 10/12 3:00~10/13 2:00 ¥ T ® ik K24
I [ TR & 2% 420 mm,  fie K IR ] 9 &1 10/12 23 £ 00
5D 60mmTdhorzo I, AR OBEERK
HW&E & %% 283 mm (1986 48 H 4 H) % kA% B
THolzo TOLI BB LVEIEY, IGEXEASRE
X0, KWEE#H (10/12 12 :48), KW Z#H (10/12
14 0 56), KRR (10/12 19 :50), LRSS EEg
& (10/12 151 20) AL SNz, B, AL
BHICoWTIE, RO 7Y U 7RSI D 13HO
0:00~1:00EHEHERESINL, (K-4)

B AL L PG EH GO R, T - HKIEE
WX HEE, AR 250 7, BLE 101 S ALAREIIHR,
V38 45 5 AR IR OB E AR S N 7zo BT Wi
DRAER R &ECTHA - AROHERE - PAZENAELTE D,
ZOEBIZXY, RWHETER - BOKIEESAE D
nEEzHNL (K-17@),

B—13 T8 - L - HRSICB T 2R @EFE&IC
I BERT LS, (b)LWLE - HERXIB T
FEIRDL

Fig.13 Topography observed at the transportation and
deposition areas((a) Bedrock exposed by fluvial
erosion, (b) Sediment deposition)

P EFRICBT 2 g osZ2R3 (M-170). &
10m, R 30mBEEOREMLT, WEIZ0RSE, BA
BEOE T THAEL TV 5D, HIERNICEHR LD FE R PIRE,
B OBEIRICIZ I T A b=vEEL YL, WL,
B O T EICIZEKR O T, 234 7fLDFEIZ 0.3 m
BECHMOFMIIEATEY, fEo EiBicIiZBAE
PO BORAEPBE SN 20 L) BB TR
WIS R S Lz,

LROBIEHERELY, BREOREREEDTOIIIC
HE L. BEOBNTHIUE 0 XBNO LR, HbL
(W EALAE R 7)) (CBEMAYRE LRV LT K & LTt
HMLTWw/z LALARAS, EfEWE 427mm & I E
TR L 722 DR WEERIZE D, 0 XBDHm)E
biels (I 7 A b=vaEiedd) L2000
BLOERESHERICX VBT L3S, 0ORFDOTHE
HARTBEOMHREIS L D i U B ofHR AL 2L,
gL Zo Mo~y - iR TE & 0RO BB
JES EFAL, CAWHASEREIOER S~ +, B
TR ELZDOLEZOND, ZThE TORRTIE

E—14  J05E b X o093 Pt AL A A C L 72 2002 4F 0
KRR (2) A F OB OEFE, (b Ik
IV EEZTZAFTHEAO NIRRT, (©
B & 2 REH TORE - BiE

Fig.14 Evidence of the forest fire in 2002 on the right bank at
the middle section of a river in Mawarugura area,
Marumori-machi ((a) Burned tree bark of Japanese
Cedar, (b) Horizontal step work made of the burned
Japanese Cedar, (c) Horizontal step work eroded by
the Typhoon Hagibis)
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Fig.15 Distribution of the Typhoon Hagibis-induced landslide”
and the estimated areal extent of the forest fire in-2002
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Fig.17 Sediment disaster in the Shinkawa River ((a) A house
buried by sediment and flood disasters, (b) An example
of alandslide)
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Fig.18 Distribution of the Typhoon Hagibis-induced landslide”,
sediment disaster alert area and sediment disaster
special adert area in the Ohata River (arrows indicate
the figures in Fig. 19)
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Fig.19 Sediment disaster on the left bank of the Ohata River
((a) Source area of a landdlide, (b) River bank erosion
in the downstream section, (c) Sediment deposition at
outlet of the drainage)
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Fig.20 Sediment disaster on the left bank of the Gofukuya
River ((a) Small-scale landslide at the upstream of the
river, (b) Steep slope near the outlet of the river, (c)
Sediment deposition)
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Fig.21 Sediment disaster in Ishikura area((a) An UAV aerial
photography of the study area, (b) Debris flow deposit
area. The location is indicated by C in Fig. 21 (a))
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Fig.22 Sediment disaster in Hara-machi, Minamisoma City
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