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2. Observation of Hydraulic Phenomena in the Surf Zone
at the Oh-arai Beach

Norieo Tanaxa*
Kazumaga Karog™*
Kazuo NADAGKAT*
Hideo Osanar**
Takamichi Konpon**

Synopsis

Surf zone is the main stage of littoral drift and other diffusion phenomena. But, our know-
ledges on its substance are farther scant compared to its complexity. Therefore, the most im-
portant subject on these diffusion problem is fo accumulate better information on phenomena in
the surf zone, such as wave deformation, nearshore currents, sedimentation and others.

According to these basic recognition, since 1972, authors have conduected several field observa.
tions of hydraulic phenomena in the surf zome. This paper reports one of these works per-
formed in the period of 15th to 18th in October, 1977 at Qh-arai Reach located 30 km north of
Kashima Port facing to the Pacific Ocean.

In this period, the range of significant wave heights of offshore waves were about 1.0 to
1.8m and wave periods were 5.0 to 9.0s. Important imformation obtained by this observation
are follows;

1) Nearshore currents are characterized by steady alongshore currents of 0.15 to 0.2 m/s aand
unsteady clockwise circular flows of about 60 m across.

2) This circular flows are distorted to down-flowward of alongshore currents, and the scale of
circle seems to be deeply influenced by the alongshore slope of the mean water surface.

3) The part of rip currents in this eircular flows has a very narrow width of 10 to 20m, and
along its route a deep channe! is formed at sea bottom. At the offshore end of the surf
zone along this rip currents, the sea bed is shoaled. On the other hand, the sea area where
currents flowing onshoreward in the circular flows have the width of more than 100m is
shoaled, too.

4) Energy of waves is shifted from the high frequeney part to the low frequency one. The
rate of decrease of wave energy in the high frequency part is influenced by the local topo-
graphy of the sea hed.

5) Positions of rip currents ecincide with those of the openings between wave absorbers con-
structed in the foreshore parallel the shoreline. And the rip spaces are governed by the
spaces of these openings.

6) Concentrations of suspended load are higher on bars and lower in troughs. In the strong
rip current observed, the concentration becomes higher, and the peak point of distribution of
the depth mean concentration along a line perpeandicular to the shoreline is shified offshore.
ward.

7) Levels of concentration of suspended materials near the sea bottom vary in the range of 1,000
to few 1,000 ppm, but levels near the water surface vary in the more wide range.

8) Waves in the surf zone are divided into two regions on the frequency space, one is the stand-
ing wave region and the other is the progressive wave region. The waves in the former
region quite influence on run-up waves.

* Head of Littoral Drift Laberatory, Hydraulic Engineering Division
#%  Member of Littoral Drift Laboratory, Hydraulic Engineering Division
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o | 16-4 | 25 5230 0.822 1,551!15: 03 [1.91 W | 17-7 | 25, 460| 2.822 6,135, 12: 08 [1.74
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(A ED {om)|(coy[ e ppm)| By 7 CRE | 5 ey HLiide) (ppm)| Fesr oS
: 50, 345} 0.5521 1,600 50| 750, 1.193 1,581
100| 52¢; 0.278] 535 100; 495 0.134 271
150] 485 0.049 29 150; 833] 0. 083 99
I 17-8 | 25 520 2,478 4,765 12: 10{1.74 250, 520, 0.022 42
501 330, 0.396] 1,200 350E 245] 0.007 29
100} 435 0,179 411 IV | 17-4 | 25 390 1.511f 3,874 15: 44 |3.87
180, 420; 0.038 88 500 390, 0.014 36
M § 17-G | 250 480 2.202| 4,796/ 12: 15 [1.74 100) 470, 0,071 151
50} 405 0.452] 1,116 150( 830; 0.057 69
i 100, 440: 0.613 1, 393 250; 550 0.007 13
i 150] 56C 0.513; 916 350| 610; 0.115] 189
m ! 17-10; 25/ 80, 0.479; 5,888/ 12: 25 (1.74 IV | 17-5 | 25| 440/ 0.968; 2,200/ 15: 56 |4.30
50, 200 0.685! 3,425 50/ 595 0.564; 948
100| 140 0.353; 2,521 100 3565 0.051, 144
150 360 0.244 678 150, 700| 0.207; 295
Im | 17-1 | 25 295 0.137) 464{ 13: 13]1.29 250, 440) 0.018 41
50y 360| 0.387 1,075 350 560 0.016 29
100} 285] 0.459] 1,611 10,18 I | 18-1 1 25 370 0.521] 1,408 13: 50 1.63
150y 90| 0.244] 2,711 501 380; 0.631 1,661 |
2500 40} 0.022] 550 100) 500; 0.42 840 !
172 25 485 1.032) 2,128 13: 24 1,29 150| 3300 0.225] 632 |
50| 380 0.591) 1,555 250| 40 0.011} 275
100] 440; 0.125] 284 350| 100; 0.275; 2,750
150 245 0.418 1,705 I {18-2 | 25| 505 0.892 1,766]14: 01 12.02
2500 90; 0.007; 78 50| 260 0.118 453
m | 17-4 ¢ 25 295 0.623) 2,112/ 13: 51 |2.70 100 420/ 0.277] 659
50| 130; 0.055; 423 150] 390 C.277, 710
i00| 465 0.42 903 250) 260 .29 | 1,115
150| 385 0.043 112 o | 18-3 | 25 425 1.114; 2,621 14: 1112.76
250 270[ 0.025 a3 50| 315] 0.314] 997
350| 400; 0.229; 573 100! 460, 0. 168 365
W 17-5 | 25 40 0.253 6,325/ 14: 00 (3.93 150! 350) 0.025 71
50| 45| C¢.134| 2,978 250, 280) 0.032| 114 !
10| 55| 0.248 4,509 T | 18-4 | 25 320 1.152| 3,600 14: 21:1.93
150] 120| 0.268| 2,233 50! 31G 0.373| 1,203
250| 345| 0.398( 1,154 100; 380 0.267) 703
IV | 17-1 | 25! 565 2.335| 4,133 15: 11{1.40 150( 47¢: 0. 15 319
50! 670, 1.189| 1,775 250; 320; 0.022 69
100; 260| 0.197| 758 350p 70y 0.178| 2,543
150, 75 0.007 93 T | i85 | 25 130 0.375| 2,885 141 34 |3.52
IV | 17-2 | 25 495 1.13 | 2,283 153 222.49 50, 200] 0.027] 135
50 720| 2.335] 3,243 100, 265 0.366 1,381
100; 505, 2,451} 4,353 150; 335 0,014 42
150t 830; 0.18 217 250 270] 0. 276 1,022
2501 2951 0.016 54 3501 90| 0.103; 1,144
IV { 17-3 | 25 4307 1.516] 3,526;15: 33 (3.26 I§ | 18-1 | 25 450 0.249) 5533 1i: 01 [1.46

e BB



KPRHER T BRI O AR
N FEA TR b gnrn] cope | paegn PES T L o N Y . T

50, 395 0.427} 1,081 150} 275 0.004 15
100 425, 0.041] 95 250/ 80 0.109] 1,363
150, 80| 0.091] 1,138 3500 60| 0.025 417

m | 18-2 | 25 230 0.503 2,187, 11: 13}1.25 v | 182 | 25 460] 2.321 5,046 9: 43(2.37
50| 265| 0.526 1,985 50, 575 1.792] 3,117
100, 110| 0.048 436 100} 460| 0.031 67
2500 80, 0.136! 1,700 150 675 0.047] 70

| 18-3 | 25 365 1.482) 4,060 11: 24 [1.98 250 75 0.038 507
50| 280] 0.369 1,318 w183 25 430 2.011 4,677 9:54[3.35
100| 385| 0.52 | 1,351 50| 235 0.146, 621
150 455 0.027] 59 100 500, 0.231] 462
250 40 0.008 200 150, 630 0.194| 308

W0 | 18-4 | 25| 445 1.631 3,665 11: 35 2.42 250, 485 0.022 45
50 100 0.004] 40 350| 230/ 0.131] 570
100] 410] 0.255] 622 IV | 18-4 | 25| 4400 0.817 1,857 10: 06 [3.79
150| 380] 0.041 108 50| 560| 0.063 113
250f 270] 0.036 133 100 585| 0,192 346
350) 155 0.009, 58 150 675 0.064] 95

m | 18-5 | 25 230 0.42 | 1,826] 11 47 4.00 250 475| 0.441] 923
50| 140! 0.075 536 350, 480| 0.002] 4
100, 305 0.282 925 v | 18-5 | 25| 388 0.611] 1,587 10: 18 ]4.18
150 420/ 0. 441 1,050 so| 475] 1.062) 2,236
250] 390 0.223 572 100 405 0.121] 299
350 270] 0.008] 22 150, 620 0.007] 11

v | 18-1| 25| 415 1.673 4,081 9: 351.50 250, 750! 0.068| 91
50| 510| 0.123 241 350! 300| 0.131] 336
100, 465 0.271] 583
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