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1. Introduction

The hydrodynamics and associated sediment transport in the nearshore zone at
microscopic level is complex and become more complex in a high-energy beach.
The morphologically active part of the beach, often called foreshore, is shaped by
the continuous impingement of hydrodynamic forces. Depending on the wave
conditions, profile shape and sediment properties, the cross-shore sand trans-
port rate will be generally either offshore or onshore over the entire profile. Off-
shore transport results in erosion at the landward end of the beach profile and
formation of a bar near the break point, whereas onshore transport leads to ac-

cretion of sand on the foreshore and berm build-up, and the gradual disappear-
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ance of the bar near the breakpoint. These two types of profile responses form-
ing two distinctly different beach shapes are commonly observed in both labor-
atory and field studies, and are known as bar and berm profiles. As the forma-
tion of bar and berm profiles are related to the direction of cross shore sediment
transport, the criterion used for delineating bar and berm profile could be used
to determine cross-shore transport direction. The berm profile corresponds to
the on-shore transport of sediments and a bar profile corresponds to the off-
shore transport. The bar/berm profile configurations are also referred to as ero-

sional/accretional, winter/summer or storm/normal or dissip flective pro-

in literature. Kerala coast
and the nature of sedime e cross-shore sediment transport than
longshore transport [1]-[7 has conducted at Calicut beach, Kerala,

India during th
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Figure 1. Location map of Calicut study area.
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The beach is comparatively wide, with a foreshore of moderate slope. Towards
south of the coast two rivers Kadalundi and Beypore debouch into the sea. This
coast like other parts of west coast of India is under the spell of southwest mon-
soon during June-September. The Calicut region features a tropical monsoon
system with three different seasons like monsoon, post-monsoon and pre-monsoon.
During the south-west monsoon, the rainfall is more and sea conditions become

rougher which leads to high erosion in the coastal areas. The winter season ob-

serves in December and January and summer season during April and May.

dumpy level and staff, to
out twice—first, on the e
of retrieval of the equipm

from analysis.

statistical parameters of waves relevant for the period July-Aug 1981 are
giv,
dicates that about 16.7% of the H; are below 1.2 m, 38% in the range 1.2 - 1.8 m,
41% in the range 1.8 - 2.4 m and 11% above 2.4 m. The standard deviation 0.32
indicates wide spreading of wave height. The wave period (Tz) varies from 8 to
20 s, with T, less than 8.7 s for 16.7% of time, T, in the range 8.7 - 10.5 s for 50%

of time and T, above 10.5 s for 33.3% of time. During this period, the wave di-

in Table 1. The frequency distribution of significant wave heights (H,) in-

rection varies from 235°N to 300°N. The mean wave direction is 260°N, which

taken for modelling study. In the early stages of monsoon significant erosional

Table 1. Nearshore wave statistics off Calicut pier during monsoon 1981.

Parameters Period Min. Max. Mean Standard Div.
Wave Height (H,), m Monsoon 0.13 1.53 0.93 0.32
Wave Period, (T,) sec (0107198110 01.08.1981) g 55 993 1.83
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is typical of monsoon waves. The beach profiles for the monsoon of 1981 were
tendency is observed with the formation of bar in the nearshore (Figure 2). To-
wards the latter part of monsoon the beach build-up is initiated with the shore-

ward migration of bars.

3.2. Sediment Characteristics

The sediment size characteristics for berm crest and beach face at Calicut pier
stations are used for the study. The mean grain size varies from 0.17 mm at fo-

reshore to 0.28 mm at berm. The size characteristics alsg eristics the

high-energy conditions of the beach during the southwe

3.3. Criteria Used
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Figure 2. Beach profiles measured at Calicut pier during monsoon period of 1981.
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neate the a@éfetion and erosion nature of beach in response of wave. The criteria
lude deep-water wave steepness “Hy/L,” (the ratio between the wave height
¢ wave length in deep water), the sediment characteristics, such as average
grdin size or sediment fall velocity and beach slope. The parameters appearing in
these criteria have distinct physical meaning. The deep-water wave steepness
(H,/L,) is a measure of the wave asymmetry, which influences the direction of
the flow field in the water column. The dimensionless fall speed “Hy/wT” is a
measure of the time that a sediment grain remains suspended in the water col-
umn.

As stated in Equation (1), the criteria used by them for fixing the direction of
transport is,

Ho/Lo{

<M (H,/wT)3, bar profile or offshore transport

(1)
> M (H,/wT)3, berm profile or on-shore transport

where, M = 0.0007 is a constant, H, is the significant wave height in deep water
in the case of field observations, w is the sediment fall velocity (m/sec) and T is

the zero crossing wave period (sec). The wave steepness parameter (H,/L,)
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points the wave asymmetry and direction of fluid motion [12].

3.4. Bar-Berm Criterion

The deep-water wave parameters were calculated from the measured wave data
for the period 01.07.1981 to 01.08.1981. The dimensionless fall speed (H,/wT)
and wave steepness were calculated for each data set. Figure 4 shows a plot of

the wave steepness against dimensionless fall speed for Calicut. It can be seen

that for most part of the time, wave steepness is less than fall speed parameter. In

environmental conditions prevail.

3.5. Directional Criterion

Another criterion to establish
sponse to wave is propose
stant, which is defined as

meter. If the value of dir

A Bar OBerm
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Figure 4. Categorisation into bar and berm profiles based on wave steepness and dimen-
sionless fall speed at Calicut.
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is of impgrtant empirical parameters like surfscaling factor (&), Surf similarity
and dimensional fall velocity (2) underlines that Calicut coast, Kerala
intermediate type beach. The surfscaling factor (¢) is a function of wave
amplitude, wave period and beach slope [17]; if it is in between 20 to 2.5, the
beach is termed as intermediate type. The range of values of surfscaling parame-
ter in this study area is within the above prescribed range and is given in Figure
6. The other two parameters are given in Table 2. The values of Surf similarity
Index (¢) [18] and Dimensionless fall velocity (Q2) [19] are also within the range
for intermediate type beach.

4. Conclusion

The study on beach morphological changes during the first phase of south-west
monsoon at a micro tidal beach using measured hydrodynamic and beach pro-
file data, has provided insight into beach morphodynamics in response to high
intensity monsoon waves. Quantitative relationships were established between

incident wave energy flux, dimensionless fall speed, median grain size and deep
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% 1 to findfout the beach response to particular wave climate. Even

mpirical functions like Surf Scaling Factor, Surf Similarity Index and

Dimensiogless’ Fall Velocity, categorises it as an intermediate energy beach.
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