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Abstract

A record-breaking heavy rainfall caused by Typhoon Hagibis 2019 struck the Kanto and Tohoku areas, Japan, in
October 2019. Due to this rainfall, a total of more than 70 rivers overflowed and breached their embankments at
more than 140 places, including the Naka River and the Kuji River in Ibaraki prefecture. Among the vast disaster-
affected areas, we focused on the inundation around the Iitomi-Machi / Watari-Machi (Mito City) along the Naka
River, and around the Matsuei-Machi (Hitachiota City) area along the Kuji River; estimated the flood depth in these
areas base on the two photos shared on SNS right after the flood, and conducted a field investigation to compare the
estimated flood depth. It is found that the estimated depth is in good agreement with the actual flood depth.
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Table 1 Damages caused by Typhoon Hagibis (summarized at 9:00 JST on 10 April 2020).

A B #®B(A) ERBE (8 FEERWE (H)
EFRE _
e TAHTHE | BEH 25 —E0EE | ERLEK | REEK | AHER 201t

deimE 4 1

BRR 1 1 7 9

£F8 3 7 4 790 788 144 953 1,363

Sie 19 2 43 302 2,997 2,860 1,614 12,151 17 81

HER 8

whze 3 1 5 33 85 98 8

wER 35 57 1,489 | 12,560 6,977 1,181 443 42 8,812

FHR 2 1 20 146 1,599 1,481 13 350 944

AR 4 23 83 5,223 8,666 2 133 14 1,098

BER 4 g 22 296 572 22 12 3 76

BER 4 33 134 541 699 2,369 3,387 105

FER 1 26 32 270 5,665 25 70 n

BRE 1 10 36 661 1,034 318 532 25 32

w8 9 38 54 826 2,499 877 579 21 192

mRR 5 3 9 48 25 278 3 13

EWR 1 6 1

Blg 1 1

EHE 1

wiie 1 2 3 74 1 8 1

RIHR 5 45 920 2,505 3,479 5 1,407 24 937

FRR n 1 5

BEe 3 7 8 12 495 967 1,312 36 98

EAR 1

=58 3 8 23 50 64 6

HEa 3 1 10

AR 4 8

FIRAF 8

RER 1 14 4

=RR 2 3

LR 1 1

REIR 1 3

LR 1 2 1 2

LER 2 2

wor 1

#FER 1

=gt 2 1 3 3

EHER 2

KR 2

B 91 3 376 3,273| 28,306| 35,437 7,666 | 21,890 187 | 13,769

10 R 259 M5OI RICKD|ERILES Fhhn

?%ki“ﬁ”'f>'ﬁii®§§?\ﬁi§i%i&&)f:$'§‘§ LM F I NN ICE T T 5T L T
%‘7&1”’5 L7z, 9 2&4%4 (2019) 1%, - #5)11o L. 2 TR, BT 195 ITXB%FEAR S
FEERELBL 193 TLDREY ‘%‘@ % TR Byg o7 - 2 U EEEA T RAATTITBIT AT I
L, @58 RICIET 2% %8 AVRAPHITR Y L DWT, SNS T E [CEDNTHELT L R RiLs,
ZEDVIRE D~ R EER L. [ﬁrf Giﬁ\ (2020) Nk HEEE & ﬂ(f%@"éf:@bi%@bf:ﬁ%?\ OF=ESN

SR T I)IREDOEARET 2T L, A (2020) 13

GEN K DB 2 F P L.
SRR AT, AFH DO

AERE LN ETR (T, BV R R EVn D) B D

LTHE <HBETXDHLD SNSIZHBINLTE

THT B

2. BRI L
SRE 9% OFBT, 137
B3 E DA B0,

A 'Fﬁbﬁ 5B EJIHIL
SR B VBB



AR AT A RITBT BN B R OE BT OB T G G — Y I

FrCH 2 Uiz, 8ed WEWEN S SNS - Tid
APLTERUN AL THEEOFE N
FREERBINTZ. ZDI T, FERToTNWLE
Wy s =BT PG TTE A 2WIC i iE (M
TAE T 2 ) W R D AT R OB
RPUTDNT, FIE - ¥ 25942020) O™ & 15 H 7
THEPWTHET LA, £ AN, 55 % Google
ZRY—hE 21—l a N TNBEN 7 L ORE
gL, TNETNDFTIEICET > TWDLHEEN D
N AR T L, %O)iﬁ%’\’ifﬂi* REAZ TR AT Yo
TR ERTLT, B2 225 5m Ay 21 kfbk
% E5 )L (DEMS5A) & R Wiz &8 DL 30 &@?:7‘\
Oz Rb o, Y LIZETREL 24T, ¥
(EMEDRRTHZTICL/ZSNS 5 2828952 &
ETERWD, YT IZHAEFOBBRZDOME
i Ta Lz, KELEMEIENER, Ap 2~
IC FIEDEHT Ilm, WATTOENTISm ST,
Bk OF J3EE DR NWE AR ETY T
LN B KO TERLED, BV AREETT S
%Lﬁﬁéﬁ%iwpﬁ®éM%@%%.?1®m
BIIFB LK DAE NE <o TWb EZ AR
EDORITFEFEREZALTHBD, v AROHETI
ZDHBERKT DHEVEEELT.

w

M
%
-4

THHIX, 2019 F 11 P 12 7 (TR FafgE T -
Ag?&?h%?ﬁw%mf%#ﬁﬁ%%?ht.
DT, FIICEDOTHENEEFTL, LITES
ERANSEE PR 6N I3EF IKE DS E
DE>=Z2H o/, D, & 16 2 THE VD

F=IMR LN, RONLENET —YEF 212,
PRl Y Iy Oy bLEDDEY 2125
Ll "\DORTES ERNWTE &
HCEE 5.

AN TPGE T - 2 TRITICBNT, SNSFE A
SHETL N EI3F L DY 392 03 mAE Y
SEEINTNSZENHIHRL 2. THiT DEM5SA
D& R (03 m) EHTEEN OENEZELE SF R
bf:mam&i’%%?@‘é. ZDHET, M9 & M1 28]
FAEICE A 2 L TWBIZennb s THTTIE
s L & eI Nz, £/, DEMSA QA & [#
B SmTHD, re/as 133 Z2LTERNnT
&% 113} M9 & M1 2 QFC*HHIH L L D DL

Fig. 1

Inundation depth |

Inundation depth §
(m)

1
2
3
4
| B

SNS FE [TE DN THT L /25" R Pl (A5 5.2
YL Bsri Dfird B EZAA ). A 3B AES)
DEH, Dkl ROEETEY 25479, (a)
Bye g2 TTRL, (D) MIECTR L
Estimated flood depth corresponding to SNS
photos (Background map Source: Esri, Maxar,
GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User
Community). Red spot and red closed area indicate
the reference point and target area, respectively.
(a) litomi-Machi / Watari-Machi area; (b) Matsuei-
Machi area.
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Table 2 Results of the investigation of flood depth.

i WEE HEE HEER | EEER

M1 36.4185 140.4274 3.6m L5m
M2 36.4168 140.4283 15m L8m
M3 36.4166( 140.4283 2.6m 2.5m
M4 36.4149 140.4319 34m 2.8m
M5 36.4129( 140.4279 59m 4.4 m
M6 36.4133| 140.4251 3.0m 2.3m
M7 36.4147 140.4227 3.0m 27 m
M8 36.4142( 140.4223 1.2m 0.9m
M9 36.4134 140.4224 0.9m om
M10 36.4138 140.4207 om om
M11 36.4144( 140.4212 12m om
M12 36.4179 140.42 0.9m 0.7m
o1 36.5101 140.4661 2.6m 2.8m
02 36.5095( 140.4661 3.1m 31m
03 36.5057 140.4696 21lm 2.2m
04 36.5114 140.4666 0.5m 0.6m
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Fig. 2
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Comparison of estimated and investigated
results (Base-map Source: standard map
provided by the Geospatial Information
Authority of Japan (GSI)). Circles indicate
the investigation point, and A shows the
embankment failure locations. (a) litomi-Machi
/ Watari-Machi area; (b) Matsuei-Machi area.
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Photo 1 Under path at investigation location M1. . . . s .
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Photo 4 Water line from flood waters visible on the fence at
investigation location M1.
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Photo 2 Flood water almost reached the roof of the
convenience store at investigation location M3. FE S5 02 MFICHBEADEDA?

Photo 5 Damaged field from flood waters
around investigation location O2.
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Photo 3 Water line from flood waters visible on the Photo 6 Broken old embankment at location C2 in Fig. 2.

store wall at investigation location M6.
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