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A New Approach for Modified Swash Wave Analysis

Ryuichiro NISHI, Kazuo NAKAMURA, Michio SATO

The processes of wave shoaling, wave breaking, up-rush and backwash on a sandy beach cause transfor-
mation of incident waves. Change in wave height on a sandy beach is fairly well understood, however
changes in wave period (dominant wave frequency) as well as the number of local waves over a cross-shore
profile are only poorly understood. The wave period is a primary parameter to compute many hydraulic
parameters related to the nearshore currents and sediment transport on sandy beaches. In addition, it is
necessary to know the number of local waves on a beach for estimating the total force on a sand particle
on the sea bed and on other coastal structures set inside a surf-zone or swash zone. Therefore, field
measurements of incident waves and swash waves were conducted, to obtain an insight into the changes in
local wave periods and the number of local waves, at Hazaki Oceanographical Research Facility Pier. An
approach to the modified analysis of swash waves is proposed here, for which the swash wave date
modification has been conducted to exclude the raw data during the dried-bed-period from the original

data.
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Fig.1 Wave shoaling, breaking, and swashing on a
sandy beach.
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Table 1 Classification of cross-shore sediment trans-
port formulas

(1) Concentration type

q = [yclz)ulz)dz (1.1)
Dally (1982), Stieve and Battjes (1984),
Steetzel (1992), etc.

(2) Shear stress type
g- a5 e (12)
Pg
Madsen and Grant (1976), etc.

(3) Energy dissipation type

9 = K(D-D) (1.3)
Dean (1977), Moore (1982), Kriebel (1985),
Larson and Kraus (1989), Nishi et al. (1994)

(4) Velocity type (Energy type)
q = M (1.4)
Bagnold (1962), Bailard (1988), etc

(5) Combined model
(-7, )u 4 Awb"de

Pg g (1.5)
Watanabe (1987), etc.
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Surface elevation and horizontal excursion of swash wave
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Fig. 2 Time series of surface elevations and horizontal
excursion.
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(a) Cross-shore distribution of wave height.
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(b) Cross-shore distribution of wave period.
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(c) Cross-shore distribution of the number of waves

Fig. 3 Change in wave height, period, and the number
of waves over the cross-shore profile.
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Fig. 4 Overview of the Hazaki Oceanographic Research

Facility.

Table 2 Time table of the measurements

Case Date Initiation

Case2 98,09/ 11 21 : 16 : 22
Case3 98,709,711 22 : 16 : 11
Cased 98,709,/ 12 09 : 13 : 02
CaseS 98,709,712 10 : 20 : 13
Case6 98,709,712 11 :22: 40
Case?7 98,709,712 12 :31:08
Case8 98,709,712 13:36:17
CaselO 98,709,712 14 : 42 : 23
Casell 98,709,712 16 : 26 : 13
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Fig. 5 Typical wave condition during the measurement.

Table 3 Output example of the Wave Train Analysis
Package.

Case?2 (offshore incident wave)
number of data = 32768
sumpling time 1.000000E-01 sec
r.m.s n(t) 4.139847E-01
skewnwss 8.187215E-01
kurutosis 3
zero-up cross method
No. OF WAVES = 676

i

zero-down cross method
No. OF WAVES = 675
Houx

H,.. =2.727938 =13.136657
H{ o, =2.080600 H, 0 =2.049735
H\., = 1.570870 H,,.,, = 1.564182
Hipop =1.053740 H,, = 8.629E-01
H,... = 8.62E-01  H.popoun = 1.053653
Tour =9.569423 T, = 6.800018
Tino =8.941308 T, 10 = 8.635882
Tis, =7.695794 T, = 7.726877
T = 4844939 T =4

838413 [

mean
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(a

Time series of a raw data in a swash-zone
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(b) Modified time series of the surface clevation in the swash-zone

Fig. 6 Change in frequency spectra over a cross-shore
profile.

Table 4 Representative wave characteristics of original
and modified swash data.

(Original swash data) (Modified swash wave data)
number of data = 32768 number of data = 3958
sumpling time = 1.00E-01 sumpling time = 1.00E-01
r.m.s n(t) = 1.743448E-02 r.m.s n(t) = 3.588650E-02
skewnwss = 5.024386 skewnwss =1.271618
kurutosis = 31 kurutosis = 4

zero-up cross method
No. OF WAVES = 81

zero-up cross method
No. OF WAVES = 61

Hmax = 2.591E-01 Hmax = 2.581E-01
H(1/10) = 1.758E-01 H(1/10) = 1.778E-01
H(1/3) = 1.161E-01 H(1/3) = 1.248E-01
Hrmsup = 7.520E-02 Hrmsup = 8.240E-02
Hmean = 5.023E-02 Hmean =6.416E-02
Tmax =34.125450 Tmax =13.008230
T(1/10) =25.725640 T(1/10) =11.486150
T(1/3) = 58.266600 T(1/3) =9.826818
Tmean = 38.533620 Tmean =6.283154
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(b) modified swash wave.

Fig. 7 Power spectra of original and modified swash
wave data.
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(b) Horizontal excursion of swash wave front.

(c) Modified swash wave at seaward gage

i

e oo

I N P W |

X3 300 ET
E.I-p.-d time (sec)

(d) Modified swash wave record at shoreward gage.

Fig. 8 A comparison of the incident wave and corre-
spond swash wave of case 5. (the scale of hori-
zontal axis is different.)
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Fig. 9 Change in power spectra of incident wave, hori-
zontal excursion of swash wave front, and modi-
fied swash wave data.
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