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BEACH PROCESSES OF SHIRARAHAMA AND ITS PRESERVATION

By Yoshito TsuCHIVA, Voshiaki KAWATA, Teruo SHIBANO
and 7akao YAMASHITA

Synopsis

The objective of this paper is to study the beach processes of Shirarahama and to propose
the most adequate beach erosion control work. Shirarahama beach is a white sandy beach
surrounded by rocky headlands so that it is very stable as a pocket beach. But, recent
urbanization of the hinterland has reduced sediment supply to the beach. A little beach erosion,
therefore has gradually occurred due to the imbalance between gains of sediment and losses by
incoming waves and blown sands. This situation is very severe, because the total volume of
white sand in the beach is only approximately 10°md® From the results of the field data
analysis, of one dimensional analysis of beach change using long-term and short-term energy
fluxes and of numerical simulation of nearshore currents, it is concluded that Shirarahama beach
is stable for most of the year, but the beach sediment may be carried away in the offshore
direction of Yuzaki headland in high wave conditions. The headland control work is
proposed to control the beach erosion engaging beach nourishment.
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Fig. 4.3 Offshore changes in median diameter of bottom sediments and their composition
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Fig. 6.2 Distribution of wind velocity on Shirarahama beach in spring season
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Fig. 7.4 Longshore distribution of wave energy flux of incoming waves associated with typhoon 7520
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Fig. 7.9 Some examples of predicted beach change by stormy waves associated with typhoons 7920
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Fig. 8.1 Propose of headland defense work at Shirarahama beach

— 38 —



LR - EE LT AREOHEEEE T ORE (1) 551

B55¢ Lidi-T, BREDRARELES 2IBAICIL, T 310 COARBEOEEED Lichik%:
EEBOBEETES S, COUBHD, BAMEDS LATEREZEZSICNKY, ROEACHET 2,
i) AREOHEREOTANTS SRS XCEHRAROERRDS b, REFENEL, T/
M 2 A EIA Lo W EETEROREIE, ERBOSKRERE L TEORAZH ¢ LD headland &
Bo 2220, BBNTENRROERIEESATIMEICOVTI, WYTHREN LICk - TRHRE
BWAXH, WELT v EoOREZIHTS,

(i) SECEZERBOBAKK LT, BbERTHEREERESVAI LTHERT ZpEEELZ0N
RIS, COWBA, HRERONEMESRLENC SICEEL, WROAE TEEEENIC LS
BORMETES G HOSES 3L IBHEARAL, BREPETEZREGRELLDTVLI LT
XTHDHH W

i) HBEOEKBEL LCOBELHEET DI, EHORRERASHEKORHERES TS,

COVENHD, BAEMICEL bNEHEE LT Fig 8.1 WRTEERETHEERT 5, ALHETH,
T, BBHEICOVTIE, WEEE R EE TR > TRESRIELLS L5500 TH 5. COHA,
HBRET IR LUBHROBRE, BT 2 ZERRIC LT, BEASEARAST 2HASH 5
&, BLUCOMEOBEC REESHEHSLHENCEN LTEYD, & CERRRETERRIERECE -
TR EIFELTO S,

—F, EEBERE L BEEC L 2 BRROHMICE LT, Bl ARIc k2 b, £ OBEEER
U, &5t & OGS b, BRREEREEISE 1n D EORISHET 3REORS L L, X
RO BETENET B, LithoT, HRBOBRESCRAET 0550, I V7 )
P E oy s TREELTRIRE DB TEh, BAMICHEL OFENEL D& S, L, ZORHRED
724 & b EHERORBSERRCTE 3 ETALBNES LT, BRENOMERICES b v RrRE
EEILISO T EEREET B,

ZRSDEMC, MROC ELHE, BEDOHHICOVWTRIE LZTHIZRE S0, z e DWnTid,
KD 2ODEZFHBHH 5. 201201, HEMCBIEDTERET S EVIHETS 3%, ZOBRAICE,
BIRR Lt & 5 10 RO R 1 & A EZ BT, REDOMRBBIEENAZ LICB50T, WERICEL >
TH U B T.E LT OBEARL TR TS LB b ROBORR 3L SB0TESI L, T
ﬁ*ﬁﬁ@%ﬁm§ﬁéfééﬁoWilo@ﬁ&ﬁ,Eﬁﬁ®iiﬁwﬁm?5%mﬁbéﬁﬁﬁ®ﬁﬁ
0% 50m~60m JPlE THRIET B EICBEDT, BLTEDLD REEEESERINS HHEE
1255, Silvester? ©+E 5 DEFOMEIINE, ThIEFETESL I,

8.2 REBEDOTHRAECKT HEE

TR LIk S, HEEOBEEREED LT, VWHKREBREERS 2 pORRIIHRITOVT
ZERUTEMIF LN OV, BELERSE LT, Fig 8.2 KRT 2OOHABEL ONE, THaDD,

waves

Headiand

(a) o =8e (b) o286

Fig. 8.2 Statically and dynamically stable beaches controled by headlands

— 39 —



552 FRB KRR 275 B-2 (HE59. 4)

(@) {3 headland KHZN/BRICBOCOAERLIEET 2547, RBEROSMENT IO BHHE
TORMIZTHEER (Br=0s) L12D, TOHRE, headland L2 TFREU~BREDIEELT, Wi
REBBERRERS2LTEH0THY, (b) BEAESITHRESTHDLD Br/0:>1 THY, headland %
BATTFANORBERSEET I, REBVBEFIREL>THEED0THE, Licdi-T, LES®
RAEEHOICREREE, BELHNCEERBRELVIZEICLTVS, COoBEA»STIIE, HRE
REEHNICEENBRICIEEIGEOIREBICKE > T3 LHI NG, Ldi-T, AREOBIICEKENR
WiRE UTORRB UEREE+DcEM LT, Fig 8 LR UL X S RERERBES ED L S ICfEs Dicd
TELES,

IDBE, WNHEETNEFERIZ, EELTHERBOLDTH D, WSW LU SW Hiih S 0 EHEE
DERTH B, T/, ZHREEO NW X WNW Hih o ORI, EERIEO headland it X - THE
DEFAINBELDOEBBINDY, COHAOKERICYLTHRF LTI SBWOTHS D, HEgCR
SERSHBETIE, BARSIEEASTRICERCRE > TR0 EZATEIN, LEd-T, MR
BOTRTICH LT, BARNTRCEAICEZ XD BEEBEEERTIIEL. WIETHEL, 2o
LD REMEH LT IHEMEOBENRL, B ORRENRETIEACREET 5 ER3BLIVY, B
EEBICBOTXRNSHERENRETIRO TR, EBRLEZOXIUEEMEOEEZIZHLTLNT
$53,

ZDHE, BIERITNELER, ROETHSI, 27, BEOHRESBHNICKETD B DA
WM, TROLEASPEHRABOERMIZIEASTRICEAFRICBALTETED, 2hictk-TH
HEOBERR (FEBRO S5 THERTER) SERIN T, COREETEEETEELT
BETNETHD I, £0DI, TTWABRMSHETHRIOTUTEA LR S XS SEERET, »OREN
BREROBENAAEPEREBIICEDSRTVEI KEETE &1L, X SICHEENOBENRET
XBRTBRICGEL LB LS IKT BT EICLES,

PDEDKS512EZHT, —fl& UTRENICHECRENBOFEEZR NS C Licd b, Fig. 8. 1tk
B A~A TS WEMERIRT S & Fig. 8.3 DX 510207, DEERL b SFEITEA M AlIIC
# 100m (Fig. 8.1 )R UAiTHY) B S ¥/BAEEL, AE 8m~9m 152 CORWFOREMELE
BT EiLT B, ZOHEE LT, HIRUCIBARNE R4 DFBUKEE OBEED SKE 4 m~5m f:E%
TOWEAEZEREBIZE—E L, HAORLAL I RBERREEL, Cheikiil UTHERREE
L3, BABSHETRICTEAXTEMICR LI BEERERDEC LTS, CDOXHICLTEDS
NEERIE LB SW h5 NW OEEFE TR 6sec, 8sec, BLU 12sec DEADOBIFROKREN %

[
2
\ Man-made sea boltom

4 A
€ \

6
= ~

S
8 Epp
6o \
7
10 G
12
0o 200 400 600 800

Y om

Fig. 8.3 Proposal of man-made sea bottom at beach nourishment

— 40 —



LR - BT AREOHEARE T ORE (1) 553

DRI e
< Wave direction SWTo = (2 sec

nrok W (a

] Gongenzoki

ShorelIne procased
_,g > :ﬂ"«ﬁ
@’
o
g , . , \ . ) A L
. 950, 300 150 0 750 €00 450, 300 /50 O
X{m)] X(m)

@ (b
T o
Wave drechion AW || Ts= 6 sec
/’/}/ ] .

e

Gon
// Il
/

r
gensoki
R T T T R 5 ; r 5 2
7! P 0
] 0 600 950, 00 %

......... REOT T
Wave direction NW/|Tox 8 se¢

-
~

== ,
g
_/:>. = Sharetine nroposed '-Jv“o

e
W
o

© @

Fig. 8.4 Changes of wave refraction in man-made sea bottom at Shirarahama beach
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Fig. 8.5 Comparison between breaker heights at present bottom topography and those at beach
nourishment at Shirarahama beach
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