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Photo of hydraulic model of disaster prevention farmland
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Time series of inundation depth and tsunami wave height (Short wavelength)
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Fig. 7 /3R O BRI
Photo of tsunami overflows the coastal dike
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Time series of inundation depth and tsunami wave height (Long wavelength)
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Concept of the tsunami flood model
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Simulated inundation depth in Orikasa district

c MRMTER
LI OB BRIV AL1E 3 2 kA Hb X 0 L 2K B 45 A
DIFNTER % Figd1 |2R T Fig 1 2B W T, Rap~—
—1%, [HALH G R B E A g 7 v — 7
(The 2011 Tohoku Earthquake Tsunami Joint Survey Group,
2011) ) 12X BIERAKEHIESOREM S TH L, FEiKiZ
HKIEOWIKZ, B KG TEBRAEOW A LY Fii
MNEL TV 2O RENE 0D, ZNDATIREE
EAKROWERR L IZIFREGTHRHRPBELNTNE D
EMMER S NTze T TT, EERAIE O AT RS R AT A
’*%ct N EFANGEL TWADUE, BT i
L 7= EEBRICFHIIL 720D TH Y, dpi
%ﬁki%&%gt,%%ﬁm#¢é<,%TWﬁMﬁ
WA BKFML CTWb I e, RENEZLND,

3 EFIHXICSE K RO RDOIRT
a EFILHBEROBE
ISR DRI DOMEED 728, S TR I T o5 Wt
X% €T IVIZFFNT 2 4T 5 720 LS O AT iK% Fig.12
VR YEEHIKIE, RIER GRS & Lz IHHEED S
%) 35km FE O FH B OBERES, TR OWMINIAE T 5

Fig. 12 558 O AT I
Analysis area of the Yoshihama bay

EHEETH Y, WEEE KRGS E LTS T
Vb, FLHLX O R EHIFE L 570m Oiff RS AvEE
fif LTV A A, T.P+14.30m D FFHESEF & 126 L CTH
DL TPH7.15m Th o 720 FiLHIXIZ, @FIIHWKE L 72
HEWIZ L) EEXoEGREEZ T30, R ICEE
IR OB IE A E L /N RIZE e 2 L
HHENTWSE, 2O L), FieXi, HE<eiEsH)
M DE7, WIXOFEEHROBE S 2 ED M5 bk
BEHOETIVE LTHEYL EE 27,
b EtEEH

FHRICER Lo S SRR T — 8V — AD—
$i7% Table3 IZ/R 7, HIREIIBWTHiEMEDO T
FIWT = F ol rz0, WEMIER S T — 5 %5
B o720 B, FWFEEEHHE CH L72E 70 R I IE
T =5 BELOMOFIHE ML, Table2 ISR L7z DL
FUTHDo WM OBFEMIZL &9 LizaTmEh
D GPS WiRET D7 — % % Figd3 2R3, HTEmT
1%, 1SEED S 10537 T Tm O E O DRE L T b,
GPS IiBEtOZEME L, Figl2 |RT L) ICE&aoMm
B 20km OIEIZH Y, T OHETOKEGEE 200m T
H5bo

Wit o — A O —"% % Tabled |27, AKE TILH
DWOHIE B & O SR AR 5 12 & 2 St o 7 S i
WEEEOBFR 4T L &b I12, B 15 FEREICHEE
SN ZBERIN AR A IR AR BT B SR DA
(TP+14.3m) T LB ICE PGB M 2 % L 72 b 0,
WM E B L2 a0 3 r— AR IR L7z, R
WV 7290 el 2 B L 7 B2 O BESE & Fig.14 12
R o

Table3 HJEEE K NEKMIET -4V —A—&

List of data source of tsunami wave height and sea bottom elevation

RS HH7—%
HE M E RS BT GPS iRET T — ¥
IR 1/50,000 #EECHITEIX 26 6370 5 7 [ KARTERE
1/50,000 MEECHITEI 45 6370 5 7 [ HE]
8

T (TP.m)
(=] (%] -9 o
\.\__________
g |

* ~
4
14:30 14:40 14:50 15:00 1510 15:20 15:30 15:40

B % (2011EF3ANRH)

Fig. 13 7 BT 5 E0kH
Tsunami height given to the boundary




284 A LSRR 52135 (2012)

Table4 HEl7r—A—%

List of cases

r—2 WS R fii %
Hid PR TPA47.15m  BIPUEIE O
B iftl’f ﬂ%mﬂﬁﬁx B TPA143m  RTIEBIZEE Bk P & R
WO HUEHETIZE  TP+7.15m (IS LR & A

Fig. 15 #ERAKkm S (B o5 (B

Distribution of tsunami run-up height (Present)

Fig. 145U X OMAT 12 72 SR A 5

Plan of the disaster prevention farmland used for the simulation

c FEMTFER

BWiIE s L ORI R & 2 @ Lo B REY
Fig15 2R d. DY I 2 b —3 3 Tld, HFEllo
MR T =8 2 AFT 52D TET, EFEOMIEE
FED 3m W ERE Lz, SO, FHESERLD
b il L, ERIBTIRESFEEL TV 5D,
BESCRIL O AT E DR e & S AULBAFFAZ & % Fig. 16 U S (B) OO (GHETSER))
2 5N5, Distribution of tsunami run-up height (Planned dike height)

—77, SEREE & R R R £ T 72 E ot
L% Fig16 (2783 M Kumis s d, BHE =k, I
=B L) HEREORFEHEE b L ITIESINT
VB8, b T A B I U T R v &
M2 CBKL, EKREFIZEI P& S 7.15m) LD
bETHRS 2B b00, REREKIRNON R NEE
AbM b, B, Figde O [1E4G R TR SR
(o TV B DREWEFEDORETH 5705, ZOYH
T IR 2 Bk L 72{BE KA A L, &K
VRISV (s

SRR GRPIE S 7.05m & 2 MROGH) KB
HEWR K S & FigdT IR $ o USRI TIE, HIXD

3||31ﬁ]0)(x7kr—1§75 ﬂﬁ@ﬁ‘ AL EL o TnBD, 2 Fig. 17 @#¥kRAKE S (BE) onfi (RS EH)

UL MR E S B W ER - I KB E BRI #3217 T B, Distributionof tsunami run-up height (Disasterprevention farmland)
VRS E ﬂ“(b\é & T(Eﬂ(?‘é oD TH Do K

& LT 2 RHIX NI X o TERAKEIVNS 2o Hpiry, SRS L K RO &7 — 212D
TBY, APEECHENET, KE~OMEZ P T, Fig14 QT 1 ~ 3 OFFAli# 2 BT 2 RIKROKE
LCTWv5, 242 (BEE 20m) CUIITHEM L IxRsikT 254k % 7% L 72 D A Fig.18 ~ Fig.20 Tdh b ZKED
ETWLYS, EREEIO—HThbT P RIZKOTRENE wOAMEIZ, BPHIE T Sm 1I#E L TWA—FT, 5l
Wb bo ZOEFTHIREKIZ, WK EHOEE R BB LW R TIE em BEICHZ SN TS, F

FEORY J77% ETHEET & 5 REED S 5, 7z, BIRMIE S X ORHEBERS TIE, M1 &2 ot



il W - IRE B  ARSMESC - TRE - IIARRER]  PRC23 (2011 4F) BUILHT TR IR 2 0B L 2SR IO RS R OBGE - 285

9
8 : — ]
7
6
E 3
R
N 4
®
3
2
1
0 N
15:15 15:20 1525 15:30 1535 15:40

Fig. 18 FFAlib st DEIRER DR ZAL (B

Time series of inundation depth at the evaluation points (Present)
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Time series of inundation depth at the evaluation points (Disaster-

prevention farmland)
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Evaluation of the effect of Tsunami Energy Dissipation of
Disaster-Prevention Farmland

KIRI Hirohide, TANJI Hajime, FUKUYO Narufumi, MOHRI Yoshiyuki and YAMAMOTO Tokuji

Summary

The effect of tsunami energy dissipation of disaster-prevention farmland was evaluated by ahydraulic model test
and a numerical simulation. The Tohoku earthquake on 11 March, 2011 caused a huge tsunami disaster, especially
along the coast of the Tohoku region of Japan. NARO has proposed using disaster-prevention farmland to mitigate
damage caused by tsunamiin coastal farmlands, but its effectiveness for dissipating tsunami energy has not been
clarified.We conducted hydraulic model tests to evaluate the delay of tsunami run-up to a residential area, and found
the tsunami was delayed by 130 s for short-wavelength tsunami. The short-wavelength tsunami did not reach the
residential area in the case of disaster-prevention farmland, but reached the top of the residential area in the case
of normal farmland. In the case of long-wavelength tsunami, the volume of tsunami that overflowed the coastal
dike exceeded the capacity between the coastal dike and a third dike and reached the residential area. However, the
energy of the long-wavelength tsunami that reached the residential area was dissipated by the second and third dikes.
A numerical simulation evaluated the effects of disaster-prevention farmland in a model district. The simulated
inundation area of existing farmland, the case with a higher coastal dike, and the disaster-prevention farmland
were compared. The area inundatedby the tsunami in the higher coastal dike was narrower than that of the existing
farmland. However, the difference of the inundation area was small. The inundation area of the disaster-prevention
farmland was similar to that of theexisting farmland because the heights of the coastal dikes were the same. However,
the velocity of tsunami run-up was slower in the disaster-prevention farmland. Thus, it is concluded that disaster-

prevention farmland is an effective revival plan for the model district.

Keywords : The 2011 off the Pacific coast of Tohoku earthquake, coastal farmland, disaster prevention farmland,

tsunami





