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Damage along the Omoto River, due to the heavy rain caused by the
Typhoon No.10 of 2016, in Iwaizumi Town, Iwate Prefecture, Northeast
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2016 4= 8 H 30 H, & FWRARMETNFHEIC Bk L -8
10 5%, SREIZRBEN Z M, B FRAEZR & T, 4
FATH AR 27T A, EFE D2 502 5, K ERAK 241 #f72
EOWENEAE LTz (BBA T, 2016). & FROHEE
X, FEF - ATHAH 23N, (EFRORE 4AT2 8, -8 2,281
B, PR ERAKL104HIZEL, 2203 Th, IO /NAR]
72 EDFIFRIOE U7z TRAFRRAS SRAT (Fig. 1) O#kHE X
KREL, 4R (BED) OFRME I V—TF— L5 TR
o (BABA)] TAFIE 9 ABEELEOZIZLD, 19
ADFELE, 2 ADBMTHARBE 20, JIBRWDE L OEEN
M7 L7= GRBABAT, 2016 ; HIRHET, 2016). 2T,
1998 4E & 2004 EICHIBIR TRAE LI-EMIC L 3K EOH
HRER (=L 201E, R, 2001, 2004) &5 %, MHIRHT
O/PNAJNFIR T, LI L DHEFE L LS oDy %
FLNCTHAEEZBZR-7120T, EBRERETD.
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HEZBZ oA R (Fig. 1) 1%, 4t Bl dbs®
ERICALE L, HUSAKEEEICHE L, P miceEEs 5. m
L, AN T—FEL, 992km?, A0 9,863 AT, #iBk
b« DT @b A TN D (CERET, 2016). M4 fls &
L7zdb B, K=& 1,000m RO L4 25E 20, o e
HANROIELIRE 72 & OHRUEE, AELOIEREHE,
IREEZ LD W SRR OHRR A2 EOMEN B2 2 T
D (e 20E, EWIEh, 1984). ZnbEFE/EL T, /K
JEBFNNPELS TR ETER L TR D, /e a Iz,
KB A o T2 DIEDNT, INRBLTIT & 2 28, i,
FOHT AR W TR S o BB O R B e L kRN E (T2 & %
X, Higaki, 1988) 2& b 5. RN Z, WL &
FERE OB IR S O L A/ S WER 1T, K HREK 2
CIZFHENTRY, HFRITTE, MREOH DA REIT
U, EDOREZEN, /IR ELZ)NNLEN DDA
WZHEEL TV, EHEMEFBSERIE, AI2h?bon
ZEAET, BRRIEZBZ C, o LESLOI b7

W =37, IR, OWKRE O 07 LABBES
T, @EHIE TRk Z RV T, SIZEEfHINT
W, @FEAKER a7 U — FTEDILTWO AR W,
KM DIT L FTHIARNEZ TND T ENRNE N E DR
BHBI, IR EZZNFILN 04T 2 A PRAE R,
BRI ZFZANO L, BEEREZ2->TN 5.
WTNHIFAOEFBR L D b hcEm i dH 5.
TRAEL, FHREo®E, ELIMmEpE (2016a) CE L
A HAL TR (2016) O/ XiICh £V,
BeEOMEZ RS, AR & o = | BN I74T
U, & SRET O KPR O/ & NI O BE [ 1 % s 5 [E il
455 5 (—ESX R X ENE 340 B & HE) 1Ko T, 2016 4
11 AR RICEM L. 2 OBRIE, BARHEICH~, MmER
L LT E ATHBOFE (& 20X, fJIl, 2006) (<
BELREND, WEONRLE LSt L OBGRE F.OICh
FHLZAY, K%, BREAREGR L, R OTOREIRAEA
722, #ERNERSICHE T2V b h o 7.
TS, KB AT E RO 5 oo 1 i,
1914 IR - 1915 FEFATD 55 & TF9), 1916 HIX -
1918 AT R & THE] 8L OELH#BEEEED 2.5
T35y L H#iFEX, 2006 45T - RIEFATO TR &R, TR,
&SR], /A, 2005 - 58T - 2006 43647 [HEHL L)
OFiX, ZEhEE ([H - EHEGE, 2016b) OfFE:, HtTo
BEICh LW THE L.
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JE BT C 2016 4E 8 A 30 HIZBLAI Sk EEiL L
W, SEOFHERETE PO, EE 455 5V o/hA)l]
TIC BT AWEOHE, L —TF R —LbDbHoT- %D
S HR & g EIR LS DV TR R D .

8 H 30 HOBE/K=

RRIT (2016) 12b & SWCRY. AT, 2
DOT A X ADOBIRE, AR (i 39° 50.8 , Mk 141°
477", #1% 105m, Fig. 1 @ lw) &/hA (b 39° 50.8”
R 141° 57.8° , =& 3m, Fig.1 ® Omdkw) 2355, 8
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Fig. 1 Index map.
1: River and locality described in the text, 2: Summit of mountain (triangulation station with altitude in meters), 3: National Road and tunnel.
Ca: Akkado Cave, Cr: Ryusendo Cave, HT: Hayasaka Tunnel, Iw: Iwaizumi, Kd: Kado, Mo: Morioka, My: Miyamoto, Ng: Niigata, Nm:
Nameiri, Of: Oofunato Om: Omoto, Ot: Otomo, R430 and R455: National Road 430 and 455, Ra: Akka River, Rm: Mitakai River, Ro: Omoto
River, Rp: Prefectural road, Rsk: Sukuezawa, Rsr Sarusawa River. Abbreviations are common to Fig. 6 and Fig. 8.
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A 30 BOERIZET 5 B REAKET 1945mm, Fk 1 FERH i
WK 13 70.5mm, fiz K 10 S5 [HIEE K B 13.5mm Td - 7z 150 |
Fig. 212, Z o H® 10 4y KR & BR MK RO 2L [
Zoas Lz, 15 BEEE /5 19 BHIMNT T, OB S -
722 L FAEAL, 1976 4D 2015 4k TOHIM DR
KEDEEL 1082mm THHD T, Z D 4BREIC, B X I
2 r ANICHS T AMBM - 2 LT B, T, AR 50 |
M HIT 14.4km BEN 7 KEPEREO/AARICB N T b IZIENR : |
REANZREN D B o 7228, BRE/KEX 67.0mm, ok 1 WEf R W 1 S

100 |

Wik BLIE 40.5mm, ok 10 43X RIFEAK BLE 14.0mm T, R 0 4 5 12 16 A
T, ARRKEIZ U3 ET, &K 1RBBEKRITR L Fig. 2 10-minute (column) and accumulated precipitation (solid line)
Z 12 Thot-. 0¥, BHFETIL, HRITTHRAKRL /D on August 30, 2016, when the flooding struck, at Iwaizumi
AN EDOKREZBR L, 4% —%v BT, BERD Automated Weather Station in Iwaizumi Town (data from the

1 r ARATE COEZAB LTS CHTIR, 2016) 73, Japan Meteorological Agency, 2016).

A SAERR R IX 2 oM 2B E TRV, 8 A30 HOESE
BT HZLILTERP-T-.

ZHRIREOHE

NN O = B (Fig. 1) T, [EiE 455 %
DRI RNV DEFF B4 B ADAGE & DA Wil T
T, ZHEBEJINZHAVATERER O/NRD D T A7 7V MM
HEINT-FE EICHADIR T - TR, HERE L 7Bk
BEEATIC A B A, Z2iciE, AL > C=HE)NZH -
THREINTT— Fr—n =@HBJIMZ iR -72 0, P ; :
BE (ZHA)Iloar 27 ) — NTEbNLCER) MRS Fig. 3 Accumulation of gravel (formation of small-sized fan) on a
Ny LizEbLHo7-. FRsoMEDEL TIE, 6 paddy field at Minami-sawaguchi, along the National Road 455,
WEMBE LT EEZEZON, EENREEIN-OICIE, =H in lwaizumi Town (Loc. A of Fig. 1). Photo in Nov.14, 2016.
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Fig. 4 Destruction of wooden houses by the flooding along the Mitakai River at Nameiri, in Iwaizumi Town (Loc. B of Fig. 1). TB: Temporary

bridge. Photo in Nov.14, 2016.

Fig. 5 Damage of agricultural land by the flooding at slightly upper reach of the Anazawa Bridge of the Omoto River, in Iwaizumi Town (Loc. D of

Fig. 1). The road which consists of fill is approach of the bridge. Photo in Nov.14, 2016.

BINOKFENVER L7 /8L 5.

AR TIE, FEE ORI, BITOWBITICR57-
WIZ, A2 bhnTunwe (—EITEERIZ) ©T, FERA
(Loc. A) DOERERHOKBIZHA LTz, HPEEOHERDIR DL %
Fig. 3 ([T . ZOHETIE, EEDS/ N %2 2
L TWe, KBOYYBREINTWLDT, HELE
PRNTBENE LRI R 5.

—F, HEARETE, ZHAJIOLEIZ X > TRER
B LTz, 4 B AD/NRNE OAFLE TR (Loc. B)
DOHEIRIZ Fig. 4123172, ZoHusTix, O=ZmE)
IR L, AEFREME L, @ =HEJIORK
IR E# I STV R, BEMMED b ERE LR
bhb, OFBARESNTVWAMBEIZIE, BALEIC
LN TN (ED 25 o LHITBIKTF)) Z &b,
“HEINE, ZoBcEEiE b oI, mFEICIRE
THEEBITMERNERA LEZZEREBEZIOLND.

IZNKNIREBEOHE

NN DL BAD T A E ol (Fig. 1) T
I, kO LD E, OFHE T, FRADRASAER
BOMEE, EHile & COMEOHRCRAROER, @/KH
WA HHIE TIX, AEOFA, HRARCHEL & DKM

~OFN, K E D KBLEEOREME, G/NINBWT
i, EROREEOWE, BROWE, WMATHRT
T ORA, [HE 455 B OE DOIRERT AT 7 v M
LN E OB, KA. DITIE, Bl R
IR MG ORPUCONTIRARD N, KRERWEIH -7
LRI OW TN .

NN & SFROBIRN BT DM (I E, kb 25 )55y
o 1HEE TR ik THT) LRI T»D, Loc. C)
T, BRI O CHEENICEER A L, REBRAK L.
B DI < THBIR OB BSREE L, /IARINNBWTIHEA
FEO/NI R TR (27 Y — hTEbh-#%)
NEREEN TV, AHUTITIRS$, AR & LA
HIRT DM T, HEPKELI RD2ERIH T,

INAJINZBE B 7RG D B3 (Loc. D) Tk, FEIZ/KH
DB HENEK L, WEEORASLCIROHERE, KEOBE
WHAHR SN (Fig. 5). ZOHAL, BISER~NDEARLIX
v, Lo 1914 FERKO 5 FHo 1R T T,
WakEERSTND., BAHRE LD, BLhbkb
FRPRKGIE OB A BB S HELR 72 o T, KEEL 72
T-HTHAD.

THADIH IR IR (2014 FEBERY) OIERT (Loc. E)
T, MARNOKEREZHT-2, LEO2RE %82 [EH
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Fig. 6 Land use of Otomo (and its vicinities) in 2000s and 1910s, along the Omoto River in lwaizumi Town.
a) A part of topographic maps, 1: 50,000 “Iwaizumi* (above) and “"Tarou" corrected in 2002 and published in 2003 by the Geographical

Survey Institute of Japan.

b) Same area surveyed in 1914 and 1915 by the Military Land Survey of Japan, and published in 1916 and 1918.

455 58, a7 U— ho#RE LB, BB X% 6m,
£ & 100m B iZbhiz o THE L, /DARJINZIH > TEE DMK
IR T\, BB LEEANE, EEiE7 r—y— MoE
i, TEIXEEMGE S =201, BETERhote
N, WREHOGE (FHFM, 2016) 1%, EEOKE
(B Z—F A HHE) OBEE Im FIZ, KENHOH
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ENIMBOHWAENE S TWA., ZOAHEIE, 1916 4F
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HWLEBSNEZENIPNZD.

BE (bE O THE, EFEIT T O/NRINTHN

REPRTEARAEELTEY, FAEHSATHLHADRD
ST WA E LT D, LAMHERID RO E & NARNIA
FicEEh vz (Loc. F).

AROTHEM T, IR, A RGO EE
455 5 (Loc. G) LREaEDIH IR A RER (Loc. H) DT,
TATZ 7V NI Bl Slcwankan Tk, =
NOOHETRALIZZEEZRLTWL, £72, HREED
T2 B & THME I L T2 &5, KA
b @M TR, KRB AREE B X 72 S Hrans.
ARTEHOARIZIE, ERRARHY, MNEZBETE S
2%, SEOZERNTIEAMAKEL, WOrbKEEEMHL
7= (AeEreR, 2016a). ANOBRELAHE LZ A DN,
TRERA TIPS Tz,

HIRAEO TR, WRIEFEORG TIE, IARINEROE
T8 455 5% 100m i < (2 7- o TRASH TV (Loc. ).
ARG CTIHREIE S, 1 HESHEShTWER, H
TR (2016a) DHEGEHD &, EENHTE & HITWL
BOEROFHE TRRESNEZZ ENbNS. AEICD,
1914 FITITIEEMRE > TV 5 (Fig. 6b) OT, KELLFA
SNToiX, IARNOKERETHD Z LTz, RiE

BB DOILE LFOBRICE LR B I b ic/lcdTh A9 .

ZOFHTIE, NI OEE 455 54 (Loc. J) T,
FEE OB L0 bR SIS SIS 2 A& O RS 2 BAND
BIZ Lo THE L, REMORE &/ NRBICHE L T
(ZRMIZ ié&&%hé)hﬁM#umféﬁm@bf#
2 EIRICHN 5 L%k (12 H5 D Fig. 812 b 73 97) DAL (Loc.
K) i, [EE 455 5O iE<>Z O FL A YE S Tz
HERSTIHREII L TWER, MEOEHE (B 5,
2016a) & #4 5 &, ZEBOEEN SO [HTIERKIL, 18
B OTFHI 15m HOXMCE LN BRICHEEALTEY, B0
RiZiE, WAREEDTHL EFbh T s,

NN RSB T D B AT, JREER FH (Loc. L)
THREE L, EHENIRAKT D EEBHIZ, 100 FREANZE, K
m%%mm%f%ot%ﬁ:Lﬁéhtmm(Hg&ﬁx
FyE & e, AR DT AT E o E A% 1 7= (Loc. M) .
ﬁﬁ%ﬁfi,ﬁﬁ@ ERIXARAE IH LT =23, Bicidds
BLizar 7 ) — OB AENESNL TN (Fig. 7). %
7o, KEBOEARIZE, KBEES 4m i OE I ET,
KM TEIFNTCEHALNDIE=— AR EDTINFFE LT
W=DT, ZOHEDKNIE, KkbEhoECIE,
M dmAitkdoT-EEZLND. FHE (Loc. N) TiX
RN RICE E 3m ROEBIEFET 528, KSR
om0, EEAMOKBESCREMICIESHERE L Tk
D, UK L7280 O IE RSN IR A STz,

ZE0mEs, THFASEE

INANNFE FITALE U, [E7E 455 52518 5, 25 R T 2.5% (Fig

6a, Fig.8) T, KWHEIFHTIRAKL, LD NL—THK—
LD NEED, 11 AR ILET D (RBEAMT, 2016)

Fig. 7 Damage of paddy fields and farm roads by the flooding, at
Miyamoto along the Omoto River (Loc. M of Fig. 1). Photo in
Nov.15, 2016.

Fig.8 Land use before the flooding of Otomo in lwaizumi Town. A
part of aerial photograph (CTO20126-C17-18) taken in Dec.
2012 (after Geospatial Information Authority of Japan, 2016b).
b: Ballpark, d: Dairy company, f: “Freai” Bridge, h: “Home
center” (Hardware store), I:
m: “Michi-no-eki” (Roadside rest area), n: Nursing facilities, o:
Otomo Bridge, p: Parking lot.

“Freai-land  Iwaizumi”,

Fig. 9 Inundated area of Otomo in lwaizumi Town (photo in Nov.14,
2016). Flooded buildings, two nursing facilities for elderly
people and dairy company (from the left to the right).

Y, REBBENRD-T=. O LHIF A L4k &
WEIZONTHENS.

AHIRIE, 1914 4ERIKI D 5 54y 1 B TE R (Fig.
6b) Tix, RiE (BIEDEE 455 5) OAbBloRE Fizhz
BT BN KIS, DTN RRENFETHORT, M
MO ETE & /AN E = Kk, AR oEAkE G
) Th o7z, BIFEIE, EhE 455 S Anlo Kk IX R,
KHE, MRERHY, FEMOKEBICIE, LEfins, AU
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Approach “Fureai” Bridg

“Omoto-River.
Fig. 10 "Fureai" Bridge and its approach which consists of filling at
Otomo in lwaizumi Town (photo taken from the upper stream
in Nov.14, 2016). The face of slope was eroded and the
guardrail was broken by the flooding.

Fig. 11 Inundated area along National Road 455 at Otomo in Iwaizumi
Town (photo in Nov.14, 2016). A seriously damaged car by
the flooding and a flooded wooden house. The building in
back is the nursing facility of Fig. 9.

EADEE T2 RC EOMNMEEAREENR [ShA ) —
AR ERELRO I N — TR DB I, LS
F—ht oy —, BHOREAMTYE, BEREASIHL, /)
AIBWICIEEESE RS 0, 2 b0, BRE, KH,
JHR A B, fEak, pEE, EERESHRZBMICER I
T\5 (Fig.8, Fig.9).

=77, IR VITITEER &R S TR 5T, FAER
KT, tE 2m R o/MNEMEKEE & oFERIT /> Tz,
IERNNSIE, REOA— Xy U THRERHD [Sivd
WHAEER] ICES TSnHWE BE»-TEY, £
FANCIE, MWL MHTERE EHiE< Tk
BEE D OE 4m F2) 23 EFRICm o TRV Z fEu
<TWw2 (Fig. 8, Fig. 10).

1914 402, /AR D i KE T & - 72 B 0 K35k 0> £ HiF|
RAoZEeE, 25 E (E MR, 2016b) 12t &30 T
DL, WEEND, 01948 FE12iE, RIEOBEANCHE
BAEDL, KERHEILN TV (USA-M1089-60), @% D
%, FESEZZ0, KEPMER 720 T 5BETKEAR
ZEAbid7e <, 32000 4EiCiE, FHERE L (Snd0iE] 2
(TO20006Y-C4-20), @2011 £Ei2iE, ZV—THK—L4, I
Y NREIERR, BEORM (CT020113-C29-31), 2012
FICEFAMFEAKBEBTh s RIZA -2k % —N0
(CT020126-C17-18, Fig. 8), TN Eh@EHINTWV5
KHEZEHR— LB Z—7 EIZIEAT BT, @i#ﬁ<
BLahkiAibhbd.

14

TOME Ik O BB I M o Kk A2 R IC A L, AEFRE
7 EREM ORI &R, BSOS IR OHERE, AN
LXOERBREEA U, HERA T, EELZRAR
HERE L7272 ED R ST NEA TN, KEFRITIWHE
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L7z AL DBABENE STV (Fig. 9, Fig.
11). 723, Fig. 9 OREIR L=/ ## AREER OF X
RB3TOBRICBEI SN LD T, #k %if,lﬁ%_
HoTloZ ERWMIEDEE (72 & 21, Asahi Shimbun, 2016)
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