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Sediment Transport on the Foreshore

I. ALONSO
University of Las Palmas de Gran Canaria, Department of Physics, Apartado 550, Las Palmas, Spain

Beach face profiles have been measured at E1 Hombre Beach (Las
Palmas, Spain) during thirteen months. Changes in beach profiles
have been related to the standard desviation, which is used as a
good method of fixing the berm position. Sand volume changes are
related to the maximum tidal range, and an important agreement is
found.

1 Beach location and data collection

Present field study about sediment transport on the foreshore has
been carried out at E1 Hombre Beach, lJocated on the east coast of
the 1Island of Gran Canaria and faced to the prevailing NNE winds
and swell. (See location map).

The beach is a typical pocket beach 200 metres in length and 100
metres in width in the central sector. Five rangelines across the
beach were surveyed fifteen times between December 12, 1988 and
December 1, 1989, approximately at monthly intervals. Surveys were
always carried out at low tide using the standard leveling method
down to about 1.5 metres below MSL.
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Location map of El Hombre Beach,
showing position of the rangelines.

2 Beach face profile changes

Many studies have been carried out in order to quantify the
sediment transport in the inner part of the profile, shoreward the
breaker l1ine, but just a few of them are field studies. First of
them, Beach Erosion Board (1933) showed that the greatest sand
transport occurred at the breaker 1ine and decrease shoreward with
another, peak in the swash, zone, as many, other, researchers have
verified later on. (See, for example, Zenkovitch, 1960 and Walton
and Chiu, 1978).

As this study only deals with foreshore profiles, it focusses on
the peak observed in the swash zone. Figure 1 shows different
profiles and the standard desviation at range 3. Two main features
can be observed: 1) The sandard desviation shows an upward trend
as the offshore distance increases, and 2) The peak corresponding
to 80 m. in the X axis, agrees perfectly with the berm position.
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Both features can be seen in figure 2 for all the profiles. Note
that 1in profiles 1 and 5 the peak corresponding to the berm
position is very close to the beginning of the profile, but from
the Tlocation map it can be seen that the onshore end of ranges 1
and 5 is particularly close to the shoreline.

These results agrees perfectly with that of Katoh and Yanaguisima,
(1988) in whose study both features were observed, but the maximum
in changes of the foreshore profile were not related to the berm.
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FIGURE 1 Different beach face profiles FIGURE 2 Standard desviation of profiles.
and standard desviation at range 3 Berms position can be perfectly observed.

3 Relation between tides and erosion/accretion

Figure 3 shows the volume changes ih m3/m during 1989 relative to
the survey of December 12, 1988 for all the profiles. The main
features to be noted are:

- While no final erosion is observed in profiles 3, 4 and 5, the
cental sector of the beach ends with a mean erosion of 50 m3/m.

- Only four times the same erosive/accretive process was observed
in all the profiles, and always in very different
proportions.Starting from this feature, it is possible to ‘assume
that the 1longshore transport is very important in this beach,
specially taking into account that profiles 4-5 on the south side,
and profile 1 on the north one, mostly present the opposite
behaviour: While one of them erodes, the other accretes.

- It is specially interesting to note that profiles 3, 4, and 5
behave 1in a similiar way during the whole period: 1if one of them
erodes, so do the others, though in different proportion, and the
same with accretions.
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Considering the previous point, and taking into account that the
portion of the beach influenced by profiles 3, 4 and 5 represents
approximately two thirds of the beach surface, it is possible to
assume that the accretionary/aresive behaviour of these profiles
determines the general trend of the beach.

Figure 4 shows the maximum daily tidal range at the beach during
1989, as well as the days of surveys, dates which mostly agrees
with the highest +tidal ranges. It has also been plotted the
erosive/accretive trend of profiles 3, 4 and 5, and it can be seen
that an increase in tidal range mostly corresponds with erosion,
and a decrease in tidal range involves accretion. There are only
two exceptions in February and May, periods in which haevy storms
happened.

This fact implies that tidal conditions are one of the most
important features to be considered when studying beach face
changes as Aubrey et al. (1976) stated, and this could be the
reason of the disagreement of part of Allen’s (1985) data, since
in his study only wave and sediment data were considered.

4 Conclusions

From this field study it is possible to express the following
conclusions: :

-~ Computing the standard desviation of beach face profiles 1is a
very simple and accurate method of stablishing tYwe berm position
on the cross-shore distance.

- Except for stormy events in which the waves energy 1is so high
that in few days a big amount of sand can be eroded, the tidal
effect is so big that should not be negiected when studying the
evolution of foreshor profiles.
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