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CONSIDERATION FOR COASTAL EROSION BY THE TYPHOON HAGIBIS AND
THE NECESSITY OF ARTIFICIAL PRE-NOURISHMENT OF THE BEACH

Yuki OSAKADA, Takayuki KUCHIISHI, Kenichi KATO, Kentarou YOSHIMATSU
Masamitsu KUROIWA, Harushi KANBA, Yusaku DOI, Shoichi OOGA
and Hiroyuki NISHI

The Kaike Coast, which is located on the Sza of Japan side, has frequently suffered from coastal erosion
such as shoreline retreat and beach scarp generation due to winter winds. However, due to the recent inten-
sification of typhoons, shoreline receding and beach scarp generation have caused extensive erosion dam-
age even if the typhoon track is on the Pacific Ocean side,

This study considered the terrain change of artificial pre-nourishment of the beach by sediment as a
countermeasure against coastal erosion afler the typhoon Hagibis attack in October 2019, The necessity of
pre-nourishment was also condidered. As a result of focusing on the similarity between past typhoons and
typhoon Hagibis, the risk of high waves and coastal erosion due to typhoon Hagibis could had been pre-
dicted and artificial pre-nourishment had been carried out based on the prediction. It was assumed that
locations of the erosion were successfully mitigated compared to the case where pre-nourishment was not
carried out. Therefore, the necessity of artificial pre-nourishment of the beach was confirmed.

1_558

HE . BEEERIIETSE5E 1919 B Lo EREAHE L EREROLERIZDHTOESE
B 1.2.6(6) BEIGENIEHHRORY #HH (HEIER)

1-39



1. FERE

(4) BERE~OHMLIRE

EAEBETIE, BR~OHDELSRBLIE 20, XFHICL 0 ER 23 (2011)
B~ 25 (2013) FIZT THEHMIRESF CICEBE I (K 127 Z28), &4
TEHETEIERREHNER Y I 2L — 2 a Vo PRER (K 1.29 8 T3, #
N~DHBEEH S FEERTIE I EBEEIN TV,

EAERBANOEBELDESE 128 (R8T, BHEREEREUANT, 880 1~27
m*REOCEESERL TS, EERERUEDL. 03~05 7 m BECED,
BEEERLTCWEBNVEELH Y, BRN~DHEBERED LT B RESEETE
e

ALEH IR Ha 4

Ak BETE 12 2e0~263
/ R :857 & -
= Z2H 546 4

B 127 BEAE HREBER
A8 —IX-H=#8_—IXQ®

35,000
EEER
30,000 | HERE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N = L e o H EarA
200 5 [ E i 7 B R LR B i 14
£ 20,000
L]
7 15,000 || et o
- 10000 |- . N W .
! 27,596 +5l5 17,429, 15,000 LI 1alos
| 9 5,000 :
5,000 [-f-—8—h TR LN1AR1 200
0 ' ’ 4,168 700 | 3,700
Mo=f WL M~ g M O —~ o= o WL M~ o D s
=4 2 2 2 o4 o 4 & o NN N moe o $T
I r r r r r r r r I I I I I I I I I
B
FE g 2

B 128 BHAENOBRERELIHNE

1-40



1. FERE

—SEEH -

WA RIS DRI -2 BMIEEICHT 3

FREFO BHTH B EPIEEHE SR SR ER Ch IR o7, AL, SRR 23
EEICERENHEBRRODRIC L0 EMREND, FI T BEEE LRULHE T
BIRBRHMOENS I 2V —2 3 % fFolz. TOEE EUENBREOAETHD. MR
BROBNEROBRBAE NI EDDN o1,

x-5Z E%&t&%ﬂﬁ‘k&m;’émﬁ%ﬁ& Salb—v3 ‘/i
FERSIHIE R . ERARIE BNk

ﬁﬂq&agﬁ.h I___ﬂ!“_____‘g 465106005 1 15 2

6 TV 3
m|- - i et
¢ ~f

al T— W —.,.z-mma
RIS

g kTR G
B 129 BEEREHENETRENGOEDED LS

1-41



1. FERE

1.23 TR AEHE
BREFEENRECBT2FECTBESHELSE 1.211, B 1.2.12, E 1.2.13 {277,
T, FR2EEDIRHBRAEELEE 12210FT,

BEEREIZIBT 2R 13 (2001) EeFMIFE N AETCOF L FIFA 705
LA IWBHEBIZ. A THIIO T M TH A, S 2EETII. AF T 23,650m’
DR ABTHON TN S,
ERABNTEHENLVERTICALE, T FUTFA 70 F o Foig a2l
¥1594 5 m? L RWDTHEEEIR 229 T m', FOEEN 147 Fm? &7
STWNE,

EheEEBIC AL &, BXAEE BFIFIIERERIH 581 7 m', BERESH
203 B m’, KFHT (BEEE BN B8e T mPEitoTnNg,

A2 BETIT, EHERETRELZV15700m RDHF 2 FUH A Z7ABERIKT
ERENTWS, 7, REARNOF O@RE LW 1,050m® ZfHEE~F 2 Fo3ia
IRALTW B,

=M TEE, k27 (2015) £, Fpk 28 (2016) ENBEFREHELE, BEE
WP H D,

BAETKIZ, ALY —7E#HICBEEZERLTEBY, M2 EEZF L FUTA
INEFERLTHZRVE, ARBRZIZESBESCEBKBEOHBOLO, ik
EERL TN,

BiREE

S B bk o
© NTT [n/r!-‘l(.-r_. Maxar Products. ®Maxar Technologies.
H B . NTT 7 > 7 Z %« |, DigitalGlobe, Inc., a Maxar company.— &M%
E 1.2.10 REIRRBESREE

1-42



1. FERE

F 122 sHZEEDLHIEARE

S P A "AGET BB S PT N B(m)
R2.7 W R BRSBTS 1,900 m’
R2.10 MEFF O A E ANFEEET )RR O 1,200 m’
R3.1~2 EENES BHETX 15,700 m®
R3.2 fOEES FAKFE )R O 1,050 m®
R3.2 B &I OA A &EEEE 1,700 m®
R3.3 ey liRCimpy == I O 100 m’
R3.3 FHIFOERE FHJIHTO 2,000 m?

&%t 1 23,650 m’

1-43



1. FERE

100,000 100
SEWE ELfZiEE KFH
—_—S —E L REE ——Fh
-—
80,000 a0
9237
60,000 60 :TTE‘
= ad
= 17596 16251 17429 0
0| o
i =
m ‘QD DDD 4.0 ... - ‘QD H’E
. Bk
21400
20,000 -4 IRl A el ] BT 28000k 20
1 1 8800 7548
0 10453 13900 e B a3 | i e w o
[ T S 7 BT B O B e S B R T Y NN - N S~ BT = B Y N o S
4 A d 44 +d4 A o o ™o o o o o o o o & 60 = oz B [
r r r r r I I I I I I I I I T T T =T
i g
2 =
RER ELiEd KFH REt
&58t:203/Am?* HEFt:58.1Am* &F:186/Am* &EH:97.0/Am?
E 1.2.11(1) THBBEOREEL (EHEEHID
HFUHAT)-H R AR
100,000 MR 100
A OERER L
—"ﬂ‘:/F'J_"ﬂ‘*I'QJb-'H‘Z/HVI'J\Z
— il B B
80,000 —AORE )
10498
60,000 4 - B0 "E
ﬁ‘g 10530 1m300 9237 B
Iiﬁi‘ 10350 1]
< 2
5‘,& 12202 hnal
40,000 47886~ o 16251 . SO (S IR LI - 4p e
11400 . 15
1435 3ra0
4541
43300 54891 Lo 6760
R -1
20,000 TN R RN U A RN RN N PN BN  POUREN  GRRORNN DURION NN PR RN p— - ....i:i N 20
6000 ;agp 29807 .
17400
; w ||
[ T S S Y- B O B~ B e B B VI T N NN~ N L~ B SR~ B B NI o S ey
4 A4 =2 = o A o o o o o ™o o o o o & 60 =z = B
I r r r r £ £ I I I I IT I I I T T =T W
HE ) %
YRS A48 18R fEEE ST Ot REt g 2
&51:59.48m3 &5t:2288m* &Et:147/5m* HEF87.0Am?

WEEITIA 3£ 11 B 8 BT

E 1.2.11(2) THEBEOCFEFEEL EERTR)

1-44



1. FERE

<o 000 REARH-EEIX-ZRIR
25 000 i oy —+ 5l ST fm
20,000 XKAENAOFELY) xR
35,000
— 2000
1] 25,000 | e e e ] ] i N
30500 a0y
o 20,000 |- e 27500 FEl IR M m s o
32500 1050
15,000 1400 2£0U0 el - 17a00 Th I R 31100 ... APSU L
10,000 A LR BN 23300 A
. 18500
34000 15000 10000 15700
5}000 .................. ... W 22200 16600 .......... 8400 ................... 2 3000 ........................
0
N oSt W M o0 O oSt W Mg O o= oo
b e e B e e e O N O o o I o B B R B N 1 B <A <.
I T T I T T I T T T L I I I I T T T

Nl

B

B 1.212(1) REEERME - EEIE  -RARRIEROIHZEHE
B=WE—IX-A=WE_-IRD

35,000 —
HEREN KAZENTOAE TR
30,000 | INEFNEAOAZE L7 BHENEAO
NO.35F3 (85 4 i) EEafe)—F+RA
25,000
? 7100 ° o
I]ﬁﬂ.zo,ooo
o L
= 15,000 Bl
3 b0 4250 o R0
10,000 A -1 267
1 4200 || cepy 6,900
3,600 4 3,400 B
5,000 9,624 9,500
’ i 3,812 3,400 2,503 4,200 1 200 1,20
4 215 1,116 L.
0 sjosot Pl go0 42867 5SS gy 1 geg | pppn 3310 1059 "
1,272 1,315 1,900 605 7271233 L THFL
ar] L T TR U T o R = o 7 T o | — N s w0 M~ 90 o O - N =
.—c.—c.—c.—c.—c-—c-—cmmmmmmmmmmmn:n:w{ﬁ
r* * * * * * *r r*r *r *r r r T*T*r Tr*r T* T*r T T
K o
IR e
E1.2122) MEME1 IR  -W=HNE2IZOLHBEHE
M=% —IX-H=W¥E_-IXQ
35,000
EBER
30}000 ............... % ‘ 5%
25,000
£ 20,000
it
|-|< 15}000 .....................
# 10000 k1180280 L
’ 17,896 15951 17,429 15,000 —E-e 1alss
| 899 5,000 !
5,000 Lt fi e e 11,914/ 12,000
. ' ' 4,168 3,700 | 3,700
9333238288 RIJRRLREREN
rr r r r r r r r I T T T I I T T T I
e
I ¥ 2

WEEITIA 3£ 11 B 8 BT

E 1.212(3) W=fIE1IE -H=ME2IEOTHEH=E

1-45



1. FERE

BEEP—TIR-BEE-TIR

5,000
BER)EO
4,000
'E 3,000
ﬂ 4,000
2,000 !
L4
3,000
1,000
1,500
0
o1 =r Lh o~ [= & R ] Lo B | ™~ o o=sr o [ [= sl -] L I | [ - ]
HHHHHHHNNNNNNNNNNmmmﬂﬂQ
T r r r r r r r r r r r T T T T T T
L
ofoon
FRE e
B 1212(4) BEFE1IX -BEE2IXOTHBE=
BERIRD
6,000
so00 | MERENTIO mBEREE
—~ 4,000
E 3,380 0
I 3,000
< 1,800
BB 5 000 b ok se0n L
2,000 1,000 2,406
% o b 1791 . 1500 2,30
1,000 1440 1,600 150%.713,3’00
0 14 584 |
SIS EC58Z2RRANNIARRNEREGEEEN
T - T I~ T T T T~ T~ I I I T T T T~ T I
W
FE 22
WEBIIAMIEL A 8 BEE
B 1.212(5) BEERIROOLBEHE
Lo BERIRQ
’ whErn TR AN SHE)IAO
?)OOO . (Eﬁgiﬁd)) .........
6,000
n':;: Y0100 [ P —————————— S 4900
= 3,408 '
ﬂliﬂq_}ggg ........... 5 Y i 3500 ks y »
2y 3,000 34820 3872 L e o
oo AR 2,600 1,000 i =
' 2,800 r B0 3.003 1700 1900
1000 et el 23250 26830 & T 2000 T 14010 1,300 1880 |
! 2,700| 1,224 1943 1,800 1,200 o7 1,100
0 1 ’ 500 1,535 . 1,231 1,188 &
m =t u &0 M= o0 Lol o — o~ m =t [Ty &0 M= o0 o fan] - e
.—c.—c.—c.—c.—c-—c-—cmmmmmmmmmmmn:n:w{
T T T T T T T T T T T T T T T T T T
®
FE = ow

HEHISMIEL B 8 AHETE
E 1.2.12(6) SEIRQOTHEETE

1-46



Fads

URHSATOHUMREEYEY ()17l ©

HBE D b e e il T

HIES - FE~EHESE

YEETHEER

000 62

Q0L ‘02 £~g LEH W 0o

00118 £ oL~Zl GEH W06 °LL & 0zH
000 ‘01 L BEH YEETEE

¢ omiEE . T el
S MO0Ze  LL~0L BEN ___“ g~LZd  Woob's L3N
™
W

FEGEE L



il |
A

B
Hin
D
_H
(=3
1
&
E

S0E

H1E 5~H19 3 4. 216 i

MIE~2

]

ZIE|

=iE

WME—TK- ™

=




Gr-k

ENESETOIHEEYNYE (Rl @

HBE D b e e il T

g B
£ GEH~5 320
£ 8EH~0 "LEH
L L 9aH~G GEH

oG HZ O =I5

FEGEE L



UMESIETOIOEREYEY (7 B

¢ ™ 2 O ' [ T

OODEZ _ _ nDEE _. pomer
—. .ROPIE
= . —~ = 5
o . - TR Ol iy AIRE - ER~ERERY
. T (HEEIN) WA
HIEGE (@FERIoEgeys | O

HENiEe W — > TR . {
ETHR-AINR - REENY . v
. L L Ll (TS B o w 000'} 08L

PN EEESR (L) BEVLLA0d 24 TSR

FEGEE L



UGHSATOHURHEEEY @71 E

QAT-NW=M-IT-AN=M

b EliER

BITHFR-IT-HFR

HITEFZ-HI-¥F3F

B e T PR TR ERE o
OEIHE s A I D O sy
0t TR O N R WMEWTS

DHEI-KNR=M-IT-KR=M

H Tl =0 - ® Tk =

FEGEE L



UMEIETOIOREEYEY B B

e TE I . HEEIae gliliyghe
Q=1 BTN =l

Q@RIXRE \ OETHRH

FEGEE L



