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1. INTRODUCTION

Alfeite beach is an estuarine sandy beach submitted
wind wave action generated in an area of restrifé¢ch,
the internal Tagus estuary of main alignment NNBASS
(Figure 1). The beach is located in the south bafnkhe
internal estuary and is not reached by oceanic svdvéas

a main alignment WNW-ESE and is characterized by

having a steep upper slope (average 0.15) untinnsea
level, followed, seaward, by a low gradient terramfe

approximately 800 m width, and a bimodal sediment

distribution. The steep upper beach, with coarsel sgains
(Dsp = 1.26 mm, where £ is the mean grain diameter),
terminates in its base at a low gradient terrad#) finer

2. WIND WAVE ACTION

A six-year series (1999-2004) of four daily records
(every 6 hours) of intensity and direction of thendv
registered at the meteorological station Lisboa ag@
Coutinho of the Meteorological Institute, near #suary,
was statistically treated and analyzed. Only 10&%he
total expected data was either missing or not valide
distribution of the records per octant of incidelitection
(Figure 2) shows that there are four predominargctions
of incidence: octants NW and N, with about 20% eactd
octants NE and SW, with about 15% each. The arsabyfsi
the distribution of the intensity of the wind veiyc per
octant was also performed. The results allowedstabdish

grains (o = 0.33 mm). Both the steep upper beach and the the representative average annual wind regime,a.set of

low gradient terrace are engaged in the surf zodéfarent
states of the tide, therefore, the beach resporsdsa a
reflective beach and as a dissipative beach. Thgusra
estuary is submitted to a semi-diurnal astronoidal tycle
and a meso-tidal regime, according to the clasdifio
established by Davies (1964). At Alfeite beach dherage
tidal range at spring tide is 3.2 m and at neap isd1.5 m.
The alongshore extension of the beach is aboukr.5
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Figure 1: Location of the study area.

pairs of velocity parameters, [intensity; direclion

considered to generate the average annual wind wave

climate in the internal estuaryhe numerical model SAWN
(vastly divulged and applied, therefore here diseus
description) was applied to simulate the procesfasave
generation and propagation in the internal estuafhe
wave climate was calculated at different positionont of
the beach. The comparative analysis of the climatesaled
uniformity of the wind wave action alongshore (Hig.B).
These results were then used as input to estimatevave
induced nearshore currents and the longshore wansp

S
Figure 2: Average annual wind occurrence per octant, for
the period 1999-2004.
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3. LONGSHORE SEDIMENT TRANSPORT

The longshore sediment transport was estimated
through the application of a process based numariodel,

a profile type model, LITDRIFT of the LITPACK padja
(vastly divulged and applied, therefore here disails
description).

Topo-hydrographic and sedimentologic (grain size)
surveys were performed along several beach profilesse
data were used as input in the model applicatiGyu(E 4).

Considering the astronomic tidal cycle corresponden
the average tidal range 2.4 m, the estimated ageaagual
longshore transport in Alfeite beach is 14.5xbf.year".
This volume of sediment is equally distributed iottb
longshore directions, i.e., the net transport it nu
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Figure 4: Profile B: geometry and grain size distribution
(Dso and geometrical spreading).

The discretisation of the longshore sediment bydaget
function of directional sectors of 10and classes of
root-mean-square wave height, Hrms (Figure 5), show
when comparing with the wave climate (Figure 3attthe
most frequent incident sector, which also contaihs
highest waves, is not the one with the largestrimriton to
the transport due to its location (nearly normalativity to
the shoreline. In opposition, the most western seof
incidence contributes largely to the transportaled to east
because, despite it does not contain the highesesyats
direction relatively to the shoreline normal is abd5 (the
most effective direction in generating longshoemsport).

As described by Freire (1999), the beach profilenly

modified when rare storms occur. No inter-annual or
seasonal morphological changes have been observbe i
last decade, i.e., the beach presents a medium-term
permanent profile. This fact validates the numéneaults
obtained, i.e., that the integrated net transptohg the
beach profile is null.

Figure 5: Discretisation of the longshore sediment budget a
profile B.

4. CONCLUSIONS

The medium-term hydrodynamics and longshore
sediment transport of a low energy estuarine beach,
submitted to wind waves generated in an area adficts]
fetch and a semi-diurnal meso-tidal regime, wadyaed
based on mathematical modelling. The beach
characterized by having a steep upper slope umdmsea
level, followed, seaward, by a low gradient terracel a
bimodal sediment distribution. The methodology &bl
allowed to conclude: on the characterization of weve
climate in front of the beach; on the magnitude ttodé
average annual longshore sediment budget, 14°5x10
m’.year’; and on the contribution of each wind wave
component to the longshore transport.

is

ACKNOWLEDGEMENTS

The authors thank: to Dr. Fernando Carvalho frora th
Institute of Meteorology, for the wind data; to e project
colleagues who collected and analyzed the topogragpid
sedimentologic data; and to the Portuguese Research
Foundation (FCT) for financing the project BERNA
(POCTI/CTA/45431/2002).

REFERENCES

Davies, J. L., 1964. A morphogenic approach to avorl
shorelines, Zeitschrift fur Geomorphology, 8, Moden
Sonderheft, pp. 127-142.

Freire, P.M.S., 1999. Evolucdo morfo-sedimentar de
margens estuarinas (estuario do Tejo, PortugalR Ph
disertation submitted in Faculdade de Ciéncias da
Universidade de Lisboa, Lisboa, Portugal, pp. 320.



