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The authors have conducted a coastal investi-
INTRODUCTION | oofion at Tokaimura, Ibaragi Prefecture,Japan,

since July, 1958, at the request of the Japan Atomic Power
Co. with objectives of evaluating the prevalent beach proce-
sses and thus providing information useful to the future
planning and design of a cooling water supply system. The
overall project of investigation consists of the geomorpholo~
glcal study of the beach and submarine topographies, the na-
tural foreces acting on the area such as winds, waves, tides
and currents, and the subsequent movement of sediment in the
1ittoral zones. Tnls report presents the preliminary results
of the 1littoral current observation performed during July to
November, 1958, with special emphasis on the types and struc-
tures of the currents together with a brief appralsal of
their significance as the sediment transporting agent.

, The investigation area is the northern
fGEOGRAPHICAL SETTIWEJ half of an almost straight shoreline,
approximately 12 km long, marked by rocky bluffs at both
ands and facing the Pacifiec Ocean in the east (Fig.1).
The measurements were made by pursuing the cur-
INSTRUMENTS | pent floats (Fig.2) by transits or visual
observation.

Two distinctions were noted in the types
ITYPES OF CURRENTSJ of the currents. One was a slow, fluc-
tuating drift of surface water usually found under ordinary
wave conditions, where both velocities and directions were
extremely susceptible to time and position. The other type
was a succession of violent swashes produced directly by
the storm waves breaking at an angle against the shoreline.
Mostly these two types existed as a transient state, where
the pronounced Tip currents occurred frequently.
Under ordinary conditions with waves

ORD INARY CURRENTSJ breaking perpendicularly to the shore-
line, several independent current systems were present si-
multaneously along the entire length of the beach under in~
vestigation. Between the systems were the stagnant zones
where the opposing currents met to.produce small eddies or a
cireulation involving a faint rip, or separated to cause ir-
regular disturbances (Fig.3). The velocities seldom attained
1 knot at l-m depth from the surface. Repeated observations
have shown that the velocity dropped sharply as the depth
from the surface inereased; for instance, in the water about
7 to 10 m deep the velocity components parallel to the shore
line at 2-m depth fell to half the values at the surface
(Fig.4). The velocities grew, almost linearly, slightly lar-
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Figure 3 - Areal distribution of parallel components
of littoral current velocity (visual).
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Figure 4 - Depthward variation of parallel components {(transit)
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ger or smaller with the distance from the m
shoreline (Fig.5), but the effects were prac- 10 gept Zgggv
tically negligible. The current velocities as

well as directions fluctuated considerably with ggo

time (Fig.6). It is interesting to note in

Fig.6 that regardless of the distance from the
shoreline the phase of fluctuation is striking-

ly similar even though the different types of 300
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1958

current floats were used. During the ordinary

currents there was no remarkable exchange of //<}< //;/fV

water across the breaker line except for dif-

fusion of turbidity. ~ /

The currents observed under X X ) ) _em/s

SWASH CURRENTS ] violent wave conditions are ° 12 16 9 13 18 22 26 28 3%
distinguished in every respect from the ordi- Figure 5 - Perpend

nary currents. During Typhoon 5921 which as- £ 5 parg le%cg%;goggg%gt ggaggit)

salled this area in September, 1958, sepdin
huge waves with incident angle about 30%, the
broken waves as high as 4+ or 5 m were trans-

formed Into swashes running In a zigzag pattern [Cm/S — 100 m offshore
along the beach face and producing the veloci-
ties up to 3m/s (6 knots). The currents did 12 Al 200 m offshore A

not maintain a smooth surface any more, but —
they were a rapid succession of swashes trans-

porting the current floats in a continual,jerky
motion (Fig.7). For smaller wind waves, how- A A
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ever, the currents were often interfered by X\/ V \/
minor beach topographies such as cuspate forms. k\\

During the ordinary
ISEDIMENT TRANSPORTATION state with breaker | N\ [ y&q/ \
heights about 1.5 m and current velocities from 10 Sept
5 to 27 cm/s, the brick fragments, 16 m/m in 195
median diameter, were dumped in the shore water 1200 1220 12 1;00 hrs
Just in front of the apex of a beach cusp., Some Figure & - Temporal fluctuation (visual
of them were discovered at the updrift side of
the downward apex in 13 minutes after comple-

tion of dumping, while none was traced at the en/s

bay area. Seaward of the breaker line no siza- 3 ' T i

ble movement of sediment was found, except that — tube. float

during the typhoon strong swashes swept the )

beach face clean of irregularities such as — cross float

cusps while transporting the concrete blocks as 20 =]

heavy as 30 kg over the distance of 2 km in the

depth of § to 8 m. It seems that under ordina-

ry state the disturbances caused by breakers \]\\)%

put bed materials in suspension to be carried 100 O, A ,/p

even by a slight current in a hopping motion \\f// S~ {// ;ig

from one apex to another. On the other hand, ! b ‘S t

the swash currents are sufficient to cause eff- f 18%8

ective sediment movements all by themselzes.i o % . 1% 150 -
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