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WOMEZEA L & SEBBIZE D EATE T, BRIk
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— 7 A RO, KLY A 7B THIT K
VB <° - 45 (consolidation) 73 B B 2 45 5 2 e 7 97 IR 48
D Wi IL T (land subsidence) DHAFZETH D (B O,
2001; 2007) o 1L DHEFUCELIME T 7 v 7 A,
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LaHsfEEs, THRAHOHY FEopthi+5Z L0
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HEobY FaewmT oI A7 s ala=r—vayr
DFEERERIZ L TFETEDH LI T,

IR OL28 T, WREo LW EREICE L TRl
YA TXFHREICHOWTHERT 5, FE2ELIET
I, TNOOMEICEBIE ST —~ & LTRRERE
(coastal erosion) & B ¥ LiF 5 M/ 1xkE L EO A ¥
—T7x2—AThb, BREMLHESFMENIREND
ZRRICBEDY &5 (Fig. 1) o F2E~4FE T, F
HJE D AR & TRIK—HERE M) 5 OB M08 & 2 B
Lo, EIDR L Wi R OEE(Allen, 19972 HE R %
T2, HOEEIT, MREENEOWIRAHER LT
LERENTH D, 2L, BRARMWERICIZRERENZ
LETOBEY LT, FHEITIELOTHD,
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Fig. 1 Features of coastal system, with consideration
of climate change (Nicholls et al., 2007)
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Fig. 2 Coastal hazards in Japan (MLIT, 2003)
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Fig. 3 Erosion of beach and dune system, West Coast
of Niigata (adapted from MLIT report)
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BALL, WO EL A KB L T, WECEE R
FPBICET LTS, ZA5OMMRIKHIE, HE
DN B LT, Yokl - mEEICLHILER
KEEFEOV R 7 BEW, BAEFEHERICMET D
IRFIE O A ARE, BEHIC AV AT REKR 2 MEER
BB BN TWS, LERoT, EEEEY 27~
DA BEETH D, IR T 5K FRED A
A — T %&Fig. 21T~ (EH LW, 2003) , FEIZ
BWC, MEEFRREOEENRIENVICHIER L2,
HIMOB K Som BIcET 52 &2 HEL, LT
DX D IRHFEIREICE Y LA TE T,
O H#EPEKREMFORE—THORY 2% 5F
TR~ XY A v h~DiE A
@A Xy MNERER AT RERIERE D X
A F 7 AT B
@ A Xy MR AR AA TR T KERE D

Photo. 1
Byobu-ga-ura, Chiba (photograph 16 December 2009)

Sea cliff with shore-protecting dyke,

i

MREOOWEFITIE, KO X D BN H 5, 163k,
— R TIEAREME R AMER S, BRI
WEREL WD, LarL, tHAIAOHE (FFH
DER) ZIY AND Z EREEL, BEIR KD
Bl (B9 78 A A—) ITHESWT, 4 X MRECH
ERELTCWILEX AT I 7 25 BT 52 LI,
P LHESTIERY, 2085 RGEAMEET 2
20X, BHEER OKE TWRIRR L 2o7, B
LR LA MR L bR DR OWRESE RO
O, KEME (ARERLHRERM) O 2biz
DWTHEZRD, &G E O IEFHINES L O
BIRBAEH LT, WHERED (B) ~¥F— kR~
YT IE TN L RT e —FBETH
59,

FREE@ T, BRIk ObarriertE (BN, B0, 1
FWEE) PETLEKOKEE (MEBOEEY
) BELORNAY 27 (BRI e b2 5Bk
BERED DI )) OFMMiZ HAEIC LTV D, i
RELOEDY BAENRBMETHD (Fig.3) . ifF
TR, BEBEYE ORI L DR (b
MO ZEWKL, (B AR, AR, WEER
B, BES - b mBlEOS I bE T 6T, KEED
THOWAD % 5 & 2 AR T & b0 b
HETH 5 (Morton, 2003;  Saito et al., 2007; Mimura,
2008; Syvitski, 2008a), 7= & 2L, TVT « A AT
X D Ve B (Chao PhrayaT /L Z %) CTld, Hu
WTIZE bR S KEOHEMZ LY, HHEFRETH
S 2D T EREICER LIRAM DN E 55
R, W2 B (beach erosion) N L oo/ EH U &
TV 5 (Saito et al, 2007),

Wi 2 1= £ (sea-cliff erosion) & F A M) 72 ¥ j= 2 28
L DOFEA CTH % (Sunamura, 1973), MHEDREIZL D



WIS SN BN IR R EEAD & L CRFEER I
rInd L, TFOWERFELZEET LI L bAEE
C& % (Sunamura and Horikawa, 1977; Chapman, 1981),
7ol 20X, WL RIRMEICB T D HER ek B
DGR IE, KW & SRR 7 ORI L 2B Y
HEAE D ZF G- N U720 (Sunamura and Horikawa,
1977) o LU, EF, REHKOTRE1E 2 b
DFE DO FETRE D ITITHBEIENRE S, B Ol
~DOREE WU 1T L T\ 5 (Photo. 1) , TN
BT T, UL IEDILERORT B O E A T
WIAZENEEL L, WRESKER FERES~y
K7 v ROFREZE) BHFELOLNDI LI TE
(F7%,1997) . WEREREOEH I 2R T HER
HHITHDH (F£, 1997;2004)
HRITEREE TIEDH D0, ot ARET D & H:
KW EEZ L O THERGEDO —~>ThsD, L
ST, BEEHERBMEIERT A Z LIcky, ERERK
DFRAEBE ZHEET D ~OHFH R E WV, MR
BCiE, RO EIC X AR 27130 & X
VO, VR ENT & 2 I 0 YR R0 M B T 25
DY A7 FH S EEIZ/2 D (Yeh and Li, 2008) . it
FEITHOR LR B O WAL & 52 1F T & 8t NE
(HENZH) OWEE FIZ, 10/ k51~ b
HWREENRE Sz (( EKk D, 2009) . 4%, &5
|2 KK geo—archive Hg L7 BB Z#FE L2\,
AEOIE, W OMEER & L BEN DT —
~ThD . bz, KiEEOSE, WE Lk
i DR %K & L CTF ik T.(beach nourishment) 73
Tt SN C& 7, BERIZKED, #EMERRE L
DHI2 BT, WO REH FRKOFAICER -
L, MERARRREOE A D bAFE LWVEER &
Wz XH@E[ B\ 2V =, 2007), BEHEO KRB
(W¥HIE) CB W TIE, Zue~YREwiminiky
T RBIS, ISR a h—rEMATWD, W
KIROWWE TR S kK L v A7 ok
FRELTREFEHBIEL QWD Z LiX, WBEEOATE
Boer hEEZ TG, KB, BESCBMEEICE
WO, MR AKX EERRAKERTH S,
UTFTIE, EO~Q@DETICHET LT —< &
LT, MEREOBEAFEIRVICT LI LR~
Do

N
Pl

ZWIRE L RBIREOERS

2.1 HEYOEHH

HEFRR W) (sediment)ld, K& LUK & FIEEIC, HiEk
KEOROEANLREERZTH D, WRRIEH T
B L NHIZE EELT, BIRIREIZEOHE AN
HHE < ORRROVREEF L TU 5 (Jaeger et al,

Fig. 4
(adapted from Seibold and Berger, 1993)

Schematic of sediment dispersal system

1996; Siever, 1995), 13K Z A L T2 HEREW O fF
WBaIETDE, WOLEIIZRD,

(hix DEFE D)

(%1L8)

(ZHHR)

Oparticulate

©porous

©Omulti-phased

@interfacial (FrEAEIEREEIZRZT)

Omulti-scaled (=/LF A —)L) .

I OFFEIE, BSOS K D HEREWRL 7 0O 1E
B, HRPESEKROBESRE (FAL—T A
K, ZLTHELELEELESXD ) ZICEERLFN
MY E5 x5,

ST, BEWOEE LR LM RHBIZZEMEICE
TWo, V=77 M7 AIZER LI KHIE D%

(Inman and Nordstrom, 1971) Z & W45 &, ZEhH
DU & IFEBBIREOW IR TE LS, AiE
I, CRETEE RS B AR D B LM RE % DY 71
I<HTHELIHETHD, REMOE»PL, #H
BTSN FET 2, EEHOMEHEO A A —
Y% Fig. 412 T, RIS X D &, I B 0 %
U CHRIRITIE UNA £ N T2 HERE M DN il O AL D AE IS
Ko T, BHT 667 (ERE) 24 A -
LRLd 0, WM RIS L TR IR TR
D, i (F L& UTHEARN) 2B 20 FERS
15 =KD (alongshore sediment transport) D F& A= & 7R %
L TV % (Putnam et al.,1949 ; Komar and Inman, 1970) .
EENE OMEFETIE, WEEE < ICE THERRE - T
WHZEbARRY, ZoXDRGE, BEIRIC
& o TER O—HAMERIZIIE T 2 REMERH 5.
X BI21E, JREFE(turbidity current) & 72 > TR R E
ZWMTTL2ZLHEIVED, RETIIHEYESD
it (sediment gravity flow)D—#ETH 0, FEJRIEDE
PRI TE AT L el & &2 L T D (Siever,
1995; Parsons et al., 2007), BEAKERRZIX, HiEERY
' (suspended load)D> —EBIXEEMA 4B 2 T, EHE:, K
Rt TR ~VE M L CLE S AR S 5, Z
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Photo. 2 Sea cliff and fronting pebble beach, Etretat,
France (photograph 27 September 2009)

DX O REAITIE, Fig 4 icHEo &L BY
“bypassing” &\ 9 RELA Y TILE 5,

B OWRLY, EOWNOERIC X0 EICHEIN
TW5b, ZOX 5 kinERL, B ici3BEiL
DOOMIEHIE N FGE LB TWD D, BROWE W
&I, MIZIEEENTZARST v b E— F (pocket
beach)D &, FRIZZDEEBL TH(HREE, %5
TE), RNy hE—F I LIRS 720, HIRER
BESCHUEBRBEIC L - Cit, BBESCEAERICRD Z
bbb B, b7 T v A DEetatifi £ OB AL, HER
AT 5Fa—2EHho 7Y b (flint) HBEA
TOHENRT, BREEO FICHESHERL, Eaiks
JER LT\ % (Photo.2) ., Ui CIL, WRE (&
Hikxl) —MERA—FERENMEDREZFARL TV
HERBIENTE L,

2.2 EWMEBELER

PR ANIC X 2R oOBE) (FED) 23, EbHIC
Wi 28 JE (beach profile change)% & 72 5 9 1) Tik 7
W, R EIREICT 5720, EREBEEZFIZE ST
EBZ D, ITHREBZRT D MICxH, {THRIZH-> Ty
iz & %, FAUER &V e Lin &Il 72, EER
(x, VICBT DRI OB S Hz=F(x, y, D& E£T, &
RS EO b & TIE, YK(water column) & HE K
[K(seabed) DI S, MBI TH D, WG E
DOUEENEIC X > T, EANRBETKE, RHNT
WHEmOEREZED DI ENTE D, EOWMNOIE
MObETED (bDWE~YAL—T AL ) BE
C 256100, WIEmE IXBE 5 (moving boundary)
L%, B DOWRE (SR EICALE LTV I HERY
BT R OBRENITWRPIEE B o, Blod
FEWRL YRR ICFTEH L2 Y (erosion) , VRifEHE
FEMRL - VBRI ICIEE 32 2 & b & 5 (deposition) .
L7223 C, JIMIIE, MBS m IS E m Tid7a v,
SV DL, WEKEE WO EFTE 5E LIk T8,
Z D% b RBANIEIRE 2 (S H 35 &V DRI e
W, ST, MERMENRE (HERY) OB ERFD
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Fig. 5
profile (adapted from Horikawa, 1988)

Ilustration of beach processes on cross-shore

RO LS IZERTE D,

(l—n)azs = —(aq" + aqijrD—E (1
ot ox Oy

CICHEREM IR A TH Y, MIER O 2E K.
FE—ELMEL TWD, FiHFDg(x,y, )& q, (x, v, 1)
I, FEN, YW OFEEEBER ORGP
WB LR EF MR EZ RS, WIS HE & B8] 5 SR
WMOFMAZD - ETET, —&IiT, ITH
(shoreline) DAL E TN K » TEBT 5, WHELTE
e bR IITHRIMEOELE T 511, WIKE:z
COEWHEE (2= zg) & DR D DML E XD AL
RIC2 2, KIMMEm A O L o 2lBEHMO T vk
REBRT HHEICE, FEBHOLEEEE L2
T sy, 22T, ERMEmEIEE L LR
BHEEBERD,

iR (BbDViFER) N E LS 2 HEOF
X, BEIIRRE MBS EORERTTHY, dry
bed Th 5 (EEIZIEIAfAFRIEICH Y, RiFHIZE
BARERFLTVD) ., LL, Hod ERCiEk
&L, AKOIERZSZIT 5, 2oL 5%k
# (swash zone) (ZEIF 2 EE, MTFAKDRMY -
2%, HEMBHEOHKBERET, BRIEOR/EDEE
D E b= THER T A Th D, @il
o XD RN TIOb & T, KIS IEERESVEF

— 24—



BEEZERT A2 LRI VEDL, RO %t
T AW R L DRV R X (resilience) Z 71 A 7
B2, IEFEITHIFENT o4 T % (Donnelly et al.,
2006; Kobayashi and Farhadzadeh, 2009),

BERNFIEIC BT DI IRIGE DA A — T %Fig. 5I1Z
7R3 (Horikawa, 1988), JRISFEIC & b 72wy, B
IR ENR A A U5 (BRI B8 b1
HT2) . ZUOOEAR+SIC@m b &, WK
AT OHEREY I3 F AN EB) T 5 (—HRIZITR
FHMICLHERMIIBET5) . & bR,
W T L V3 NE AR (D S T R S 4L D o WD B D AT
TR D B (flow separation) 3L Z V), ify(vortex)
BAERIND O, WhiTREE LI o nRiEDE
MWTED, MNORKEEDZ A I TIZE->TE, 7
WD E AR RN BT - W L72 0, iz
By - B9 5  (Yamaguchi and Sekiguchi, 2010),
TAIC L A HER M O@%E— F & LT, B (bed
load) & ¥ iEHS (suspended load)DAE &1L L < b5 T
W5, EEE, WINED X S 2—FRiEnigicsiT s
b B OIS ST, BRAREES S D (%
i, 2004) . LaaL, BRIC & 72 D IRBYE T O HERS
WGk OYEIRRIIEMETH Y, FOET L —
FHABIZIZ V23720 (Camenen and Larson, 2005; Van
der Werf et al., 2006; 2008; Nielsen, 2009), A k— A
RED LD ICHIRAMBEL L 25 &, WilZiEk L,
VAT T TR+ & & R CTE D IREIE (sheet
flow) RAET D, ZOFER, QM RMEMENRAEL
HAREMEDRN B D, v— b7 — [ IEBE DR T
Y, BRI - Mk L @I 5 L2 ARS
WEolitlbhs,

FRAR MR E T DN CEE B2 T €T
) ATBWTIE, EREX (MR R & R
HEENC LD EEE WIS ¢ 2RO T 5 R
X)) ZXOOHLITRAL, HRIIHO BRI
UC, HEREWW ot i IR o> 22 M o3 A & & oo IR R HE
Ba R T (Fz& 2iE, Fil,2006)

2.3 EMRLERVROENY

AR &IE, WEAICIE, MR O Rl %
ML (REROIFE RO 2k o THifET
57 ATHD, W)IH SR ~OHEREY O i
1, R ER L (littoral cel)IZ & - TIEFEA, $72
HHILAIZ7: % (Fig. 6; Komar, 1998) , L7235 C,
TS OHEFAE NI T2 &, e miET
2R DICEMRITISET D,
ARICBIT2MWREREOEREZPBIL TR 9.,
H 5 (1993)i%, 2 & 5 S —3 % 572 % B ] oo #F
X (R 55501 kL, BRSBTS
WHREMEOHEBEHE LT, TO/RR, 1973415

Eroding
sea cliffs

.. (Headland
S

1
Longshor.
frganspg,jand Sand mining  transport 2
| |
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Cross-shore exchange with canyon

continental shelf

credits :  m—t
debits : —_—

Fig. 6 Principal components involved in littoral

sediment budget (adapted from Komar, 1998)

19864712 2 Wi O M ik AE A = (RENEY) 1,
160ha/yricET 22 L &L L, 2720, h
ISk, 204N LTz, MRERROEELRTH
EEOEHNLEND EZATHD, BARDO A
JINTAR 2 D 52 DHPBLIZ OV T, HEE 5(2008)iC &
LW RBI~ v T3 L 0 b EkGE (Fig. 7)
FENZIZA T O & 5 2 E RS HE ST 5 :(a) 1]
EZEBRIRDL 5 (b) ES~O LW (WFRERE) o
RV 5 ()FRIKN & 2 OHERPIRBL 5 (d) ITHRDOHZIED
E LW ; (e) HEEHUE O 570,

ST, MWROHEHBYEEL SE 20D, Wi
OHIEZEALZE KFHINZ E B 2 5121d, Bk
SLHERBMIN S DRFNER TH %, Fig. 6D & 972
B2 B W T, R O A (credits) & & 72 53
DI, WOLH> 7T atAThHsb,

< S OHEREM O N

- WBEOEA

« BRI O FED OFA
HERE W) D 3 H(debits) & b 72 S DI,

c FRMA~ORRED OWH

- WEA~OFEH

- A A~OWEH

TR (WD & B~ D ib %)

S VREDRMEEDEREL  (sand mining)

FH UL, RENER R & oI E SN
TEDELVORBHNLEHET DL NZ 0, £
DA, B L O G R R LR E R D
BRETHBETIERAVWZ LICEE LY, WEE5E
W77 v 7 ZDFMRM A~ DHERW U H O FEAMIE,
RIRR R EN L VEARETH 5,

FAD (wind-blown sand)l I P L DU DD B 1%, —
WA L B SN TWD, BRI, FEEOE
TEEIC BT 2 TR R (MR ARSE) (22 KB
DEBTNIbNTER (& 1%, /NH, 2003) .
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Fig. 7 Sediment transport system census map 2002 compiled by the River Bureau, MLIT, Japan (Fujita et al., 2008)
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Hillslope- and fluvial-process domains

2.4 TRPERE L ETKMMER

/] FYE Ik~ D HERS W i U, DAY R O e T
DT I RSy FeHRDHBIENTES, LEN-T,
ZOTRNCIE, it gD~ © Btk A % C YR A
RICE D —HOWR 7 1 2 & WM\ T % %3
W o (Fig.8) o BRI, W EBERICE T 5
+ Wb A= PE (sediment yield; sediment runoff) &, Ji[3E R I
Bl 2 W% (fluvial sediment transport) D REA T 5
5, ZIZTIE, tWAEELY BT D,

ZLIrKIIE, B D B TIIAE 4T Dsediment trap T
HD, LTAESNIFKILE TitEINTEE
WM EHET AN TE L, EY ) 0w E (£
ki) ZApKkM LV B OREmA CRI &, i
b & (specific sedimentation)3:RD HL D, TD LD
IZLTRD b &1L, Yz a2+
LETWDEERT XY VERTEHTIN,

Suzuki(2000)1%, HAIZRITF B IFKER10m’ Ll |
DX LRERHL (72918) DA 5 SRAEITTE S 4018 O |7
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Fig. 9 Specific sedimentation in Japan’s nine regions
(adapted from Suzuki, 2000)

Kz eY, WM EEZEE L (Fig.9) . AKX
0, LHERD BT HUIRME S BB Z B KL< oD,
b TR AESIER AL OIXTEME TH D, T
HERD BEIRAERT1008mYkm* I T 5, BRI IR E S
5&, BFEImmTH S,
RE—PEEBREZ R E Ly miiHE T Lo
HERIZEE LV, BT X VG ET )V (DEM)
kb E, 50mZ Uy RT1emAd—H—0 =Rt JE
BRBUI DI TH D, 72 & 2IE, FF15(2003)
X, HESHLDT O RAE S A (JBALIE R IZE T
Tk A = 504.5km?) & %5 L LT, 20004E1 A 05
12A ¥ C, HVEMICK T 2BEMItHE X O iR %
TH L7, ZOMBICIIRBEENA Yy MbEER
Do THIFERIL, RAEX LHTKMIC I T 2 EHEIFEA

=1 0 —_
83 20 £
— £ B000
% 5 1500 — calculated 40 E
= = 6000 L =
% § i 1000 — precipitation 60 5
8 % accumulation 80 ‘%_
g g 2000 = 500 100 8
E w0 0 - 120 2
J F M A M J J A S 0 N D
(a) FAREBEORREMEL

% 10000 = - 0

o =]
" =

E 100 = 5
_5 =2 000 sediment inflow 200 il
2 = gooo sediment deposition £
g X sediment discharge 300 = <
-2 T 4000 water inflow b} =
- 100 S =
= " [SEEal
E _5 2000 500 =
g% 9 600 £

J F M A M J

J

A ] o] N D

(b) &RAEFLFA - HHE - FH IREORMMEL

Fig. 10 Event-accentuated sediment-runoff performances for Yahagi dam basin (Mouri et al., 2003)
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Fig. 13 Changes in states of soil with increasing upward seepage velocity (Amiruddin ez al., 2006)
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Fig. 14 Observed solidification fronts in subaqueous

sediment gravity flow (Amiruddin et al., 2006)
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Fig. 17 Features of Joestu coast facing the Sea of

Japan: (a) wave climate; (b) geomorphological setting
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RO W O 25 kBRI A Tk, AR,
BEICDE > THRARMRA N —LNKEL TS &
b0, BB RSO EREE Y O SN B S
D, EWVHZ DL, ITHRITHERCITRIEEIRESICX
DEEESNEZELTWD EIICRZ BN, K
AIZ AT I v ZICEBHL TS Z ERHEERIND.

BRI K DR ERR K Ok 2 —K
1998, 2001, 2003, 20054FMD4F[E) %7 X Ak L
GISIZH# A, ZMHiMAEITo> 2 LIlc kY, FEEICE
D MR W E & ERR L7s. ARERRY AR A &
LT, WimA-A" 3 X UB-B’ (281 5 i 281k % Fig.
19IZRF. BIEmA-A" [2OWTIE, 19614F M il
JEHE (B E AR RN & 5) 288 L7z (Fig. 19(a)) .

B RAR IS OVFIEHE R & OEE HEROBEE
HETIE, Yo A —ADOFBHEIZ LA LN
%<, PFRERE H100m~200m R ENEETH 5,
LER-T, ALYV =70k iEEmE Y ok
2 (B REFHERD) e clox bl b
IFEE LV, RITTIE, ORI A2 TR 5 #H
(Swath Bathymetry Sonar SystemZ5)3BHH I TE Y,

0 A A’ B B’
0
(A)BEA-A "255 (B)MFEB-B’
2T RERBMAEE T L 2003 \ ““““““““““““““““““ -2
= afo-] O P! =N ——— 20001 | NN . R
H T“w AR —-—-.:1998 4
& 61----- i T s — 1961 |- N o =
N} < N2, -
8- _ Lo_____NAT DN N\, S Lk L _8
R NN ] i
qodoesiEe LT S e ™ 10
RFEILH60mT%IR) RN
A2 A U i TR S .12
T T T = T Ll T
500 750 1000 1250 1500 500 750 1000 1250 1500
HERN 5D IER (m) EERN S DIER (m)

Fig. 19 Evolutions of cross-shore seabed profile: (A) along line A-A’ ; (B) along line B-B’
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Fig. 20
campaign on Ogata Beach using multi-angle swath

(photograph 29 July 2008)

Snapshot of high-resolution bathymetry

side-scan sonar
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Fig. 21

Isobaths with 0.5m intervals obtained from the July 2008 high-resolution bathymetry on Ogata Beach



Fig. 22 Side-scan imagery depicting the bow-shaped,
large sandbar (marked 1)
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Photo. 3  Storm-induced damage to a stretch of
retaining wall of the Seisho Bypass (photograph 16
September 2007)
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Fig. 23 Pre- and post-failure profiles of retaining-
wall-supported seaside road, with stages of
degradation of the fronting sandy beach (adapted from
Yokohama Road Office, 2007)
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Fig. 24 Event-accentuated sediment dispersal with typhoon 9 in September 2007, emphasizing the importance of

sediment loss into submarine canyons (Seisho Coast Research Committee, 2008)
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Santa Barbara littoral cell from Point Conception to Mugu submarine canyon (Mustain et al., 2007)
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Fig. 27 Cross-shore imagery of ground-penetrating radar capturing buried erosional scarps (Buynevich et al., 2007)
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Fig. 28 Evolution of annual sediment discharge of the Huanghe to the sea (Wang et al., 2007)
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Complex Fluid-Sediment Interactions in Coastal Systems: An Overview

Hideo SEKIGUCHI

Synopsis

The rather provocative title of this article arises from an invited lecture by the author which took place
in February 2010 at the Disaster Prevention Research Institute, marking his retirement from Kyoto
University as Professor of Coastal Sedimentary Environment. One of the issues raised by him was: “Why is
the science of coastal erosion so elusive?” This overview starts with a description of the features of
particulate sediment; this very fact alone implies the complex yet intriguing facets of sediment-transport
processes and ensuing beach erosion. The review also highlights the multi-scaled nature of the beach
morphological evolution subject to episodic storm events. The related and other case studies of coastal
erosion lead to the perception that the erosion of sandy beaches is a consequence of the imbalance in
sediment budget of the littoral cell concerned, warranting further concerted analyses of the sediment
processes in the watershed-to-coast continuum.

Keywords: beach erosion, beach profile change, littoral cell, sea-cliff erosion, sediment budget, sediment

routing system, sediment transport

— 43—





