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Fig. 1. Changes of shoreline related to beach erosion.
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Fig. 2. Historical change of shoreline position at Shimoniikawa coast facing Japan Sea.
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Fig. 4. Co-ordinate system used.
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Fig. 13. Growth of river mouth delta in case of constant sediment supply (@z=1.5).
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Fig. 14. Reduction process of river mouth delta due to decrease of sediment supply.
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Fig. 16. Comparison between theoretical prediction of beach change by blown sand and

observed at Shirara-hama.
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Table 1 Various coastal protection measures. (after Per Brunn, 1972)
Protection measures Large Small Effect . Inﬂuer}ce on
Scale Scale neighbouring shores
Groins * *ok May stop or decrease Adverse, often very
shoreline recession severely
but not if offshore
erosion continues
Sea Walls *ok *% Stop erosion where May to some extent
they are built but do become adverse
not stop offshore
erosion
Shore parallel * *k Will probably stop Adverse, often very
breakwater erosion and build up severely
beach where they are
erected
Artificial nourishment *k ! Widens beaches Beneficial
; | Provides full
i protection if well
| maintained

* less attractive solution

PRELTBERHChT ThH LA, RRNERIET LS KELE, REkL 2mhimEpesil,
BATHETLCEICR D, COHAR, L ChHEOREOHBRELEATHIONBEILTHY, &
LRCDBBIB N THEOHENKRELAL LT LEBETEFETHE,

SEIZ, HESEFIE LD LT BBEMEY (shore paralle] breakwater) &, & { IChAEICH - THERE
Tt LTREL, BRESRELORRTHEDLIDELTELONTERY, BRRIKL S b YR lipo
REY, BEAPOL L SFAREBRERETIBEH2LITHY, TOKEERMITE-> TR, L
pL, GEKMEOCERT<EERPELEL, 2bBEOLIRIY I ) -t T By 7 Rtk
D ABEBARENOBATR, TONHOBELEOLHABHEIN, TORELBEOERNOKEHN
BizrsXsCBbhs,.

i (artificial nourishment) 13, AIETHNIIBRELORBTHEO 1DTHAI, LXK, FAH
FABIEZ I3 LD AFMOBRMEEY 12 & 5 BEEPOMILICH LTI, sand bypassing RIRROJKEL
o Tk BRBEO MBI LA L, AR REBHIEZ AR bypassing L TEPOBELELHE
BELBBT LR, PR EIFEBRHNRBERTHDL LNV D,

3.2 BAESE - BLECHMTIER

BWECH, BORBERTERATIAF—HEEL, ERCEATELABRS, FLADOEERD L
DEANE—DFELWDBNDEY, COXIXELL L, BERRARABHCRARETHLIITTHIY,
ABEBC - T, BEEHESESNTELOTH S, WROHHBEI EDDTH, FHONBME
BEEINTELRE FFCACESLLORERNTHSS o Per Brunn OBRIREDEAF BT HH
HOEHFITHE, 15006ERD4 5 ¥ FOEROKHS, DEDOEREFML T2,

“Water shall not be compelled by any fortse (force), or it will return that fortse onto you”

COMEH D, HRBEOMEES, LETHEROWIERT AT LIILE, 3F, TOHELEVIE
CHRBETH > C, ERPOESEN FHEHRT~L sand bypassing LC, MERLLBLHT L, W
RBOBRBOFELAIRETHSS,

% 21243, Silvester® ®\»>5 headland defense system ¥ B 7c\ro CNRHEORRRTEKITE LD
ML LRAENE, ZOEZHZP%EVEET S, Chid headland X% hiz\wbW 5 pocket beach DX
EHRICEH L b0 TH-C, BABERYZOL) A REBEBRL > THRELDEIETEIOTH
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Fig. 17. An attempt to stabilize coast near river mouth by

headland defense systermn.
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Fig. 18. Characteristics of pocket beach.
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BEACH EROSION AND ITS PREDICTION

By Yoshito TsucHiva

Synopsis

Recently methods of prediction and prevention of beach erosion have been so strongly expected
that a brief report on this problem is herein described from the view point of the mechanics of sedi-
ment transport by fluid motion. A synthetic attempt is made to the mechanics of sediment transport
such as the sediment threshold, rates of sediment transport and longshore sand drift, and momentum
equations of sediment transport, on the basis of the mechanics of saltation of sand grains. From
this, a new formulation of longshore sand drift is made by use of this sediment transport law and
the theory of longshore currents by Longuet-Higgins.

A theoretical, one-dimensional approach is also made for prediction of beach changes by
coastal structures and due to decrease of sediment input from a river. It should be noted that
this approach is practically applicable for the prediction of beach change, but two-dimensional ones
can be still expected owing to the existence of offshore and onshore sand transport in nearshore zones.

In addition, some comments on beach erosion control are described for new applicable methods
such as headland defense and sand filter systems, based on the intensive functions of natural sandy
beaches in wave energy dissipation.
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