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Observation of Hydraulic Phenomena in the Surf Zone
at the Sendai Beach (in September 1979.}

Kazumasa KATOH*
Norio TANAKA**
Kazuo NADAOKA**#
Hideo OSANAT#**
Takamichi KONDOH*#**
Masahiro AKAISHI**#*

Synopsis

The surf zone is the main stage of littoral drift and other diffusion phenomena. But, our know-
ledge on its substance is rather scant compared to its complexity. Therefore, the most important
subject on these diffusion problems is to accumulate better information on phenomena in the surf
zone, such as wave deformation, nearshore currents, sedimentation, bottom topography and others.

With this basic recognition, authors have conducted several field observations of hydraulic
phenomena in the surf zone since 1972. This paper reports one of these works performed in the
period of 18th to 20th in September, 1979 at the Sendai Beach facing to the Pacific Ocean. In this
period, the range of significant wave heights of offshore waves were about 0.7 to 0.8 meters and wave
period were 7.0 to 8.0 seconds.

The influence of a wing breakwater on waves and nearshore currents were revealed as follows.
1) According to wave height distribution, the area behind the wing breakwater is divided into two
zones, i.e,, wave diffraction zone and directly incidence zone. 2) There exists a clockwise circular
flow over these two zones. 3} The scale of the circular flow is closely related to not only the wing
breakwater but also the bottom topography. :

The concentration of suspended sand did not confirm the results of the previous measurements,
although the cause of the disagreement is not scruitinized in the present report. In addition, the
condition of nearshore currenis before construction of the wing breakwater is also discussed in
comparison with the present one.

# Senior Research Engineer, Hydraulic Engineering Division.
*% Head of Littorai Drift Laboratory, Hydraulic Engineering Division.
##% Member of Littoral Drift Laboratory, Hydraulic Engineering Division.
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21 14, 34, 21, 9 58, 5 56 15, 09, 15, 2 59, 6
22 4, 35 21, 1 66, 2 57 15, 10, 14, 7 59, &
23 14, 38, 21, 8 59, 17 58 15, 11, 14, 5 59, 8
24 14, 37, 21, 8 60, 0 59 i5, 12, 14, 8 60, 3
25 14, 38, 21, 8 80, 0 60 15, 13, 14, & 59, 8
26 14, 39, 22, 2 60, 4 61 15, 14, 14, 7 69, 1
27 14, 40, 21, 9 59, 7 62 15, 15, 14, 5 59, 8
28 14, 41, 20, 1 59, 2 63 15, 16, 14, 5 60, ©
29 14, 42, 19, 9 59, 8 64 15, 17, 15, 2 60, T
30 14, 43, 19, 8 59, 9 65 15, 18, 18, 7 58, 5
31 14, 44, 19, 6 59, 8 86 15, 19, 14, 6 60, 9
32 14, 45, 20, 0 60, 4 87 15, 20, 15, 2 60, 6
33 14, 46, 19, 6 59, 6 68 15, 21, 14, 8 58, 6
34 14, 47, 18, 7 60, 1 69 15, 22, 15, 4 60, 6
35 14, 48, 19, 4 59, 7 70
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Fz—D (£D1/2)

E£—D (£D2/2}

il i—iy@t WOME | BoKE | BREEE | B S | fRok | S | AR | FRARPETEL | BEE
foxs (g} tg>  |(ppm) b (g) (g) ppm)
St P1 1066 0.004 4 1125 0.087 33
P2 765 0.005 1 T 1155 0.079 68
E P3 1116 0.006 5 1141 0.010 9
P4 1156 0.009 8 S4 P1 1071 0.010 9
P5 1066 0.027 27 P2 1131 0.011 10
P1 1161 0.008 7 + P3 1156 0.008 7
P2 1106 0.011 10 3 1136 0.006 5
o P3 1161 0.020 17 P& 1076 0.015 14
P4 1096 0.020 18 P1 1106 0.012 11
o 1161 0.012 10 P2 1131 0.019 17
1036 0.028 27 th P 3 1151 0.010 9
T 1154 0.242 210 P4 1066 0.012 11
1106 0.180 163 P5 1156 0.026 22
S 2 Pl 946 0.030 32 1081 0.038 35
P2 976 0.009 g T 1076 0.037 34
E P3 086 0.008 8 1106 0.048 43
P4 1038 0.006 6 S5 P1 1046 0.021 20
PS5 1131 0.006 5 P2 886 0.006 7
Pl 1156 0.011 10 t P3 1115 0.007 6
P2 1161 0.006 5 P4 1136 0.008 i
rj P3 1196 0.010 8 P5 1126 0.008 7
P4 1096 0.016 15 P1 1081 0.009 8
P5 1146 0.050 44 P2 1086 0.008 T
1121 0.185 165 2 P3 1151 0.010 9
F 1151 0.306 266 P4 1156 0.010 9
1165 0.328 282 Ps 1161 0.017 15
53 Pi 1115 0.003 3 1121 0.234 209
P2 1121 0.003 3 F 1081 0.124 115
L P3 1151 0.005 4 1086 0.033 30
P4 1136 0.009 8
PS5 1076 .008 T
P2 1146 c.010 9
P2 1151 0.015 13
th P2 1165 0.010 9
P3 1081 0.C11 10
P4 1161 0.016 14









