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An experimental study of the nearshore circulation
around an elliptical island*

Masahiro HasHima**

Abstract: The equations of the nearshore circulation caused by waves breaking around an ellipti-
cal island are solved for a model, and the numerical results are compared with the experimental
results that are carried out on models. The theoretical distribution of the mean flow along the
island shore agrees well with the experimental values. Furthermore, close agreement is obtained
between the experimental results and the flow patterns of Iwo-Jima that is approximated an el-

lipse.
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Table 1. Conditions in the experiments.

Water depth  Wave period Wave height Wave length

(h cm) (Ts) (Hmm) (L cm)
Case 1 4.38 0.49 3.5 284
Case 2 4.38 0.64 3.0 385
Case 3 4,38 0.64 35 385
Case 4 5.00 0.43 35 25.0
Case 5 5.00 0.54 3.0 33.6
Case 6 5.00 0.75 4.0 49.4
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Fig. 1. Experimental instruments.
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Fig. 2. Time sequence of the flow structure (Case 4). The incident wave arrives from the right.
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Fig. 3. Velocity vectors that are computed numerically around an elliptical island for Cass 4. Axis unit

in cm.
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Fig. 4. Velocity distribution along the shore.
(A) Theoretical; (B) experimental. Solid
line, Case 1; broken line, Case 2; chain line,
Case 3.
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Fig. 5. Velocity distribution (A) Theore-
tical; (B) experimental. Solid line, Case 4;
broken line, Case 5; chain line, Case 6.
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Fig. 6. Topographic change across the line

W1, 1934 and 1981.

Chain line, estimated

uplift value of 20 m; hatched area, erosion;
dotted area, accumulation.
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Fig. 7. Distribution of the eroded and accumulated value at the north coast region between 1934 and

1981.



86 La mer 28, 1990

PARAIIKEST 20T, BOWNSVABEREOEE
KRbRAG T Ik B,

5. BihfEE & OHERE

FRRERERAREEBFECEAT 2, BIREERSR
DEEE T, REVHFTERK 30cm Kitgd 5, BoltiE
BOHK W1icoW\WT 1934 & 1979 F0ER B LU
KZE (1981) AHE LD Fig. 6 TH b, BeLiBic
BULTIR 30m LU EREEL TV 303t LKEZE 20m L)
BTRELAEELLTVRVYE, ZhllEokETIE
20mBEOENDE, THhIIEBEREL TH/KED
BLEIATREICE > TRASNBE I LEZEBKT 5,
BETORERVSELMEFBUTHE20E ) LIERAT
b5, 20m OFRERERE (—a#E 5L,
i B W TREREABAR SN, ATRI N ERIcHR
Ll &ikf33, BOJERIRSVT, &4 ORI
LRARBRLHEROSMERDIERD Fig. 7Th 5,
DnEE e i (1984) 13, KEE(LONHERDERER
FBREBTV?, HEEOER%EHEL COMHOE-HAR
BRILRTH 2, BEFMEML L EoBEHOE#HEN
ORI NE 0 Alal &3 % & HH o Rl ic ¥R sRIg A
FHohsoixtl, MOFEHTRIZEAENBRRE
H-oTWwWb, Bib, HMHOEMANTIRIERINIW
WL TWS, COT LR Fig. 2 0EBRIC X 3E
BEOHRTH, BALAERE—HRETRICHES 05

fridmiciB L T3, %7, HEEB X UERARIZWL
RieLkd->TRBs I RBERI X > TR
Bah, MoiRBXshTuiEy, ThoDl e, bH
B R LR & 3R —HBLTVW3,

6. BbYIC

FEREEBE L oBic X 2HEEERD 3 BRI
BLT, KEHEHIES L OBREIZER U CiEEE
Shi-BRERV, EREREEREOAUETY, HEHE
L7kEER, BREREICBREMEBREIB-KTBELE
DR S, BIEBR » oMER 2R 3 BEAER
DFE- LMD SIS - T, ’

X ®

TEE %, MM & (1984): WREERLOBEME,
g LR KRR AR, 19, 59-73.

PIBIESE (1987): MMHERIC T 2 BEERRK, 588
f, 6, 351-358.

Liy, PLF and C.C. Me1 (1976): Water motion on a
beach in the presence of a breakwater. ].
Geophys. Res,, 81, 3085-3094.

Nopa, EK (1974): Wave-induced nearshore
circulation. J. Geophys. Res., 79, 4097-4106.
SREYER], WIER] (1984): nEDMNO & HRIcE
A EBE B L CBERTR, 531 BigRELYE

HEWXE, p401-405.





