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Abstract

To characterize the hydrodynamics of the Aljezue&mn, which flows to the Amoreira beach (in

the South-western coast of Portugal), and its impecthe water exchange with the sea, an
estimation of the local wave climate was judgedessary. Therefore, both in-situ wave
measurements and coastal wave propagation mod®isedf offshore by the results of the
WaveWatch Il (WWIII) regional wave model (Tolma2002), were used.

Three field campaigns were conducted to take measemts of the free surface elevation on the
Amoreira beach. The data processing and analysis elgtained by applying classical time and
spectral domain techniques. These allowed the ctatipn, for each record, of equivalent

parameters of significant wave height (HS and Hk®,time and spectral analyses respectively)
and mean wave periods (Tmed and TZ, for time ardtspl analyses respectively), which, alone

or together, are useful to estimate the repregeataharacteristics of the waves at the site.

However, these measurements, although being verfylu® describe local wave characteristics,
are of too short duration to characterize the Itarg: wave climate, and they also suffer from a
restricted spatial representation of the wave dmrdi. Therefore, the NOAA archives of the
WWIIl model were used to produce offshore boundamyditions to the spectral wave propagation
model SWAN (Booijet al, 1999), which was used in this paper as compleroénie in-situ

measurements, enabling a better local wave clictzeacterization to be found.

This paper describes the measurement campaignsiatheanalyses made, and the methodology
for the characterization of wave conditions frorfsbbre to inshore and its application to the study
area using SWAN model. A comparison between medsanel numerical data is finally made.

The results from this comparison may be usefukgish the coastal management decision-making.
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1 INTRODUCTION

The project MADyCOS (Multidisciplinary integratednAlysis of the sediment
Dynamics and fecal contamination in intermittenta€tal Systems) is funded by
the Portuguese Foundation for Science and Techyoldgontract
DCPT/ECM/66484/2006). This project aims to imprave understanding of
hydrodynamics, morphodynamics and fecal contanonabf coastal streams.
This will be achieved through the implementationaof interdisciplinary study
that integrates three distinct methodologies: thqussition of field data, the
laboratory investigation and the numerical modglliim this way an evaluation of
the relative importance of the various forcing s&gron the morphology of the
system and its impact on quality of water from talsvers can be achieved. The
system under study is the Aljezur Stream, whichvéido the Amoreira beach,
chosen due to their small size and the high mogghicél variability of its inlet.
The work presented in this paper addresses thedird third aspect, i.e., the
acquisition, data processing and numerical modgbtihsea waves.

Four field campaigns were carried out (Campaigndc#@3). In three of them
(Campaigns #0, #2 and #3), carried out by LNEC, too& measurements of the
free surface elevation (among others) with pressensors at points near the inlet
of the Aljezur Stream and along the Amoreira bedéte processing and analysis
of data were obtained by removing the tidal comporad performing both a
time and spectral analysis of the data records. Baih analyses, computer
programs for the automatic processing of the recaovdre developed. The time
analysis of the records was carried out using tograms “PRE-REGISTOS” and
“REGISTOS” (Fortes and Capitdo, 2009). Correspogdipectral analysis was
carried out using the spectral analysis’ modul&AM software (Capitdo, 2002).
These allowed the determination, for each recofdequivalent parameters of
significant wave height (HS and HMO, respectivefgy time and spectral
analyses) and of mean or significant wave periatigd and TZ, respectively),
which, alone or together, are of great intereshi® project in order to determine
the wave climate characteristics representatiteesite under study.

However, in-situ measurements are too sparse toblena full wave
characterization of the waves at the study locatim overcome this difficulty,

the use of wave propagation numerical models caof besat help.



In the present study, the spectral wave propage&@MAN model (Booijet al,
1999), was chosen and applied considering the NO@gults of the WWIII
model (Tolman, 2002) as offshore boundary cond#ticBomparisons between
numerical and in-situ measured data allow one &duate the performance of the
numerical model and its adequacy to characteresadh waves at that region.
This paper starts by briefly describing the lodaldy area. Then, the campaigns
performed and the methodology for the time and tsgleanalyses used are also
described. After, the numerical modelling of thedst area is presented. Finally, a
comparison of the results obtained (in-situ measerds and numerical modeling

results) is made, highlighting the main differenobserved.

2 STUDY AREA
The site selected for this study was the Aljezue&n and the Amoreira beach,
located in the Natural Park of Southwest Alentejd €osta Vicentina (Figure 1).
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Figure 1 — Location of the study area, on the(Bftogle Eartf); details of the “Aljezur Stream”,
at center (by Lourival Trovisco); detail of the “Ameira beach”, at right (Virtual Eafth

This is a small but highly complex system, whicthibks high morphological
variability in the area of the inlet, including @stonal interruptions of their
connection to the sea. These interruptions aredbelt of the joint action of sea
waves, tidal currents and intermittent river flowwse Aljezur Stream shows high
variability of fluxes along seasons, with periods ftoods during winter,
contributing to the morphological changes at theofgira Beach. This beach is
about 600 m long, delimited by cliffs at North @&duth and composed primarily
by sand. At East, the beach is delimited by thed sdume system, which is the
main source of sand along with the longshore drift.

The Portuguese Southwest coast is characterizedrirdiurnal ocean tides with
winds and waves along the seasons predominantlyngoimom Northwest, being

the most energetic during winter (Pereira, 2004t@et al, 2001).



3 IN-SITU MEASUREMENTS
3.1 Description

Sea wave data acquisitions were performed with spressensors placed at
different locations of the study area, both nearitttet of the Aljezur Stream and
along the Amoreira beach during three campaigns.

Depending on the campaign, different sampling waksrand different measuring
equipments were considered. This variability of sugeng points and equipments
was deemed necessary due to the fact that onetigbjexf this project was to

refine measurement methods while other was to chdigh types of equipment

are best suited to that task.

Until now, 4 field campaigns were conducted witkive project, three of them

(Campaigns #0, #2 and #3) carried out by the LN&int - see Table 1, Figure 1,
Figure 2 and Figure 5 for details on these camaign

Table 1 — Description of campaigns carried out byEC.

Campaign Start End Number and type of | Locations
number used sensors
#0 2008/05/05 | 2008/05/07| 3 cabled pressure | Not considered in this paper.
sensors, “Honeywell” | P11: 37°20'55.90"N, 8°50'46.7"W
P14: 37°21'1.19"N, 8°50'50.42"V|
P16: 37°21'8.10"N, 8°50'43.19"W}/
#2 2009/05/11 | 2009/05/13 1 autonomous See Figure 2
pressure sensor, P11:37°20'56.72"N,8°50'47.80"V|

“Infinity”
2 cabled pressure

P15:37°21'6.30"N, 8°50'41.78"W\
P16:37°21'6.98"N, 8°50'41.39"W

sensors, “Honeywell”
1 autonomous

pressure sensor,

Infinity (P11)

1 cabled pressure

sensor, “Honeywell”

#3 2009/09/07 | 2009/09/09 See Figure 5
P11:N37°20' 56.7",W8° 50' 47.8"

P16:N37°21' 7.0";, W8° 50" 41.4'

For the treatment of the collected data (discrétee tseries of the surface
elevation at the measurement locations) time anectsgd analyses were
performed, both described very briefly in sectioB. 3

In what follows, a brief description of the measunents taken in Campaigns #2
and #3, and their treatment, is made. One shouiel that only these campaigns
are described in this paper (Campaign #0 is on)itstce they were the ones

used in the comparisons with the numerical models.



3.2 CAMPAIGNS’S DESCRIPTION
3.2.1. CAMPAIGN #2 - MAY, 11 10 13, 2009

In this campaign, the free surface elevation waasueed at three points located
along the Amoreira beach using two wired (cabledespure sensors
“Honeywell”, located on the North of the beach &ry close positions (P16 and
P15, Figure 2), and one autonomous pressure séimsimity”, located on the
South of the beach (P11, Figure 2).

Figure 2 — Campaign #2 - May - 11 to 13, 2009. tRoss of the probes (Google Edfjh
As an example of the data collected in this campédiggure 3 and Figure 4 show,
respectively, for position P11 (see Figure 2) the eneasured “Infinity” record

and the corresponding final record, corrected afaroving the tide component,

using the SAM software.

e

f- b m oo ppRd RS G pmed R ERGE 0 e R m e
1] .;‘r l['ll H-u}
[P ——————————] EBive 'NHl'j T _r 1A

Figure 3 — Campaign #2 — May, 11 to 13, 2009. Meststecord - P11.
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Figure 4 — Campaign #2 — May, 11 to 13, 2009. Riveale record - P11.



3.2.2. CAMPAIGN #3 — SEPTEMBER, 7 TO 9, 2009

During campaign #3, one used a wired pressure séAsmeywell” only and an
autonomous pressure sensor "Infinity." Those devigere placed, respectively,
in positions P16 and P11 (see Figure 5).
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Figure 5 — Campaign #3 — September, 7 to 9, 2068itiBns of the probes. (Google E&ith

3.3 DATA ANALYSIS
3.3.1. TIME ANALYSIS OF RECORDS

For the time analysis of a wave record a critef@mrdefining what a "wave" is in
the "oscillations" observed in the sea surfaceatiem record,; (t), has to be
used This definition is by no means consensual (Go885). However there is a
criterion that is undoubtedly more used due taiitsplicity: the zero-upcrossing
criterion, used in this work, which consists inntf/iing a wave based on the
consecutive up-crossings of the average level Jzgfrohe sea surface elevation
record. Each wave is thus limited by any two okthapcrossing zeros.
After defining the reference level for the recoed,series of heightdd, and
periods, T, of the waves that define the surface elevatiorortgcs (t), are
computed, and the following parameters of intet@shis work are determined:

= The significant wave height, HS, i.e., the averad the thirds’ highest

wave heights of the record.

= The mean wave period, Tmed, i.e., the averagel pkalbds of the wave
record.



A further important element to study under a timealgsis procedure is the mean
wave direction,®, often associated with the above parameters, ajthowt
directly obtained from the wave record. In thisdstuhowever, this parameter was
not considered due to limitations of the used egeipts.

3.3.2. SPECTRAL ANALYSIS OF RECORDS

In addition to the time description of the wavé®re is another type of analysis
often used: the frequency or spectral analysis.ddseription of the record in the
frequency domain can be achieved through harmonadysis and/or spectral
analysis of the sea surface elevation recgrd), by defining a functionS (f),
which represents the spectral density of the wavea frequency axis. Spectral
analysis is of great interest to these type ofistudince it highlights important
information in the time signal (t), as allows one to it immediately reveal
frequencies and patterns, hidden when one sim@grobs the time series.

The estimation of the spectral density functionnfravave records is well
documented in several texts, such as Carvalho {18@d Bendat & Piersol
(1986). Several spectral wave parameters may beedefrom the spectral
information using thenoments, m of the spectrumS (f). Two of them are of
interest to this work and are defined below:

. The (spectral) significant wave height, HM04,/m, .
. The (spectral) mean wave peridd&, (or T02) = \/g .

3.3.3. PROCEDURES

As referred, the equipments used in the measuengpaigns were of two types: a
cabled “Honeywell” pressure sensor and an autonsmwofinity” pressure
sensor. The analysis of the records involved theviing set of procedures:

" Removal of the tidal component;

. Separation of the original “Infinity”-type record#o sub-records with 30-
minutes duration. This operation was not neceskaryhe “Honeywell”

pressure sensors, because its records had altestdyuration;

" Time analysis of the 30-min records with the REGQDST (Fortes and
Capitdo, 2009) and ANOIAGI programs (Carvalho, 1973he values of



HS (significant wave height) and Tmed (mean waveodg among
others, were then obtained for each record;

Spectraknalysis of the 30-min records with the SAM sofvéCapitao,
2002). With it, the energy density associated wabh frequency spectrum
was calculated. Based on the spectrum and its msm#re significant
wave height HMO (equivalent to HS) and TZ (equival® Tmed), among
others, were obtained for each record.

For both types of analyses, the PRE-REGISTOS cosnrogram was used for

the automatic data processing, Fortes and Ca#@y.

The following two sections describe the comparisoresle between the time and

spectral analyses performed on the 30-min recardssidered valid for each

campaign. These comparisons include values ofigrafisant wave height (HS

and HMO) and of the mean or significant wave pefibtied and TZ).

3.4 COMPARISONS OF SIGNIFICANT WAVE HEIGHTS (HS AND HMO)

Figure 6 and Figure 7 show the values of the sicanit wave heights, HS (time

analysis) and HMO (spectral analysis), obtaine@¢ampaigns #2 and #3, using

“Honeywell” sensors at positions P15 and P16 ($s®Figure 2 and Figure 5).
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Figure 6 — Honeywell pressure sensors. Campaignhay, 11 to 13, 2009. Comparison of

significant wave height, HS and HMO, at positiopPa5; b) P16.
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Figure 7 — Honeywell pressure sensors. Campaign$&ptember, 7 to 9, 2009. Comparison of
significant wave height, HS and HMO, at positior6P1

Figure 8 and Figure 9 show the values of the sicanit wave height, HS (time

analysis) and HMO (spectral analysis) obtainedamgaigns #2 and #3, with the

“Infinity” pressure sensor at position P11 (seeugy2 and Figure 5).
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Figure 8 — “Infinity” sensor pressure. Campaign-#2ay,11 to 13, 2009. Comparison of
significant wave heights, HS and HMO, at positidriP
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Figure 9 — “Infinity” sensor pressure. Campaign#September 7 to 9, 2009. Comparison of
significant wave heights, HS and HMO, in positidhlP

From the above figures, one can draw the followogiclusions in terms of

significant wave heights:



. HS and HMO values along time agree very well, imth time and
spectral analyses do provide values which are eéyge, whatever the
equipments is used;

" Also the differences between the significant waeght at positions P15
and P16, of campaign #2 - Figure 6 a) and b) -gaite small. This was
expected since both locations are quite close. Waatthe reason why the

campaign #3 took place with a pressure sensor ahlypsition P16;

. Generally, higher significant wave heights are ftban position P16, than
at position P11. This may be due to the wave ptiotleof P11 location.

" The limitation of the waves due to the depth ioatkearly seen in the

measurements shown in the referred to figures.

3.5 COMPARISONS OF MEAN WAVE PERIODS (TMED E TZ)

Figure 10 and Figure 11 show the values of the meare periods (Tmed, for the
time analysis, and TZ, for the spectral analysigamed in campaigns #2 and #3,

with “Honeywell” sensors at positions P15 and Pdée(Figure 2 and Figure 5).
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Figure 10 — Honeywell pressure sensors. Campaigniay, 11 to 13, 2009. Comparison of
averaged wave period, Tmed and TZ, at positioR.1&); b) P16.
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Figure 11 — Honeywell pressure sensors. CampaignS&ptember, 7 to 9, 2009. Comparison of
the mean wave period, Tmed and TZ, at position P16.
Figure 12 and Figure 13 show the values of the meare period (Tmed, for the
time analysis, and TZ, for the spectral analysigamed in campaigns #2 and #3,

with the “Infinity” pressure sensor, at positionlA(kee Figure 2 and Figure 5).
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Figure 12 — “Infinity” pressure sensor. Campaign-#day, 11 to 13, 2009. Comparison of the
mean wave period, Tmed and TZ, at position P11.
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Figure 13 — “Infinity” pressure sensor. Campaign#3eptember, 7 to 9, 2009. Comparison of the
mean wave period, Tmed and TZ, at position P11.

From the above, the following conclusions may keenatr.

" In all campaigns, one found that the values ofrtfean wave period as
obtained from the spectral analysis (TZ) are alwapd, many times,

significantly lower than those obtained with thmeianalysis (Tmed). The
11



reason for this difference may lie in the formulaged in the spectral
method, which implicitly (through the spectral mantsd, consider all the
waves in the record, however small they are, wthiéedirect method, used
in time analysis, only consider waves that cross rtean level in the
upward direction, and do not take into accounttta small oscillations
occurring only above or only below that intersectievel. Despite this,
the behaviour of Tmed parameter is similar to TZap#eter whatever the

measurement equipment used.

" For positions P15 and P16 of campaign #2, there naresignificant

differences between the values of the mean waveder

= Also, at positions P11 and P16 the mean wave peri@ similar,

whatever the campaign considered.

4 NUMERICAL MODELLING
4.1 BRIEF DESCRIPTION OF SWAN MODEL

The numerical model SWAN (Simulating WAves Nears)pBooijet al, 1999,
computes sea-wave generation, propagation andodigsi based on the wave
action balance equation. This freeware wave madeich is continuously being
upgraded by Delft University of Technology (The Nmiands), is able to
propagate sea waves from offshore up to the sheralnd takes into account the
major physical processes of wave refraction, difitm and shoaling due to
bottom depth variation and to the presence of atsrelt also includes
wind-induced wave growth, wave breaking due to doottvariation and to
whitecapping, energy dissipation by bottom fricti@rave blocking and reflection
by opposing currents as well as wave transmission.

The wave field at the study region is characterizg@d 2D wave action spectrum
which enables the model to represent the wave @raatised by wind or the
presence of swell. In this paper, one considered Wlaves to propagate in
stationary mode over a rectangular grid with Caatesoordinates.

The required data to run the SWAN model are thbyagétry of the study region
and the boundary conditions at the domain entramcegddition to a set of
computation parameters. Among the several resutisdugsed by SWAN it is

worth mentioning the significant wave height, theermge and the peak periods,

12



the directional spreading, the bandwidth paramatet the mean water level at

any point of the defined computational domain.

4.2 APPLICATION OF THE SWAN MODEL

4.2.1. GENERAL

In this section one describes the numerical cdiicna made with SWAN model
to reproduce the wave characteristics observedyalom days of the campaigns.

For the application of model, the following stepsrevtaken:

1. Use the wave conditions given by the WWIII modeblfan, 2002) as
SWAN offshore wave conditions.

2. Computation of wave characteristics (HS, T),at different point locations
(as closest as possible to the measuring equipmant)sing SWAN model,
for the period in study.

The comparisons between numerical and measureraémt as will be described
in 4.3, enables one to evaluate the performandbeoihumerical model and its

adequacy to characterise the waves in this region.

4.2.2. OFFSHORE SEA STATE

The offshore sea state estimates used in this stedg produced by the Global
Ocean Data Assimilation Experiment (GODAE, 201®),catput of the WWIII
model. These data contain the following wave patarseHS (significant wave
height), TZ (mean wave period) a@dwave direction), obtained every 3 hours,
referring to the period from 2009-05-11 to 20094 and from 2009-09-07 to
2009-09-09 at grid points located at nodes: 38°NEHWY 37°N10W, which were
found to be the closest (wet) points to the Amaréieach, see Figure 14.

Once the offshore sea state estimates are knowanaatkrized by its significant
wave height, HS, peak period, TP, and average tdireat the peak period, or
peak direction, DIR, the SWAN model is able to #f@n these values to the
Amoreira beach.

13



4.2.3. COMPUTATIONAL DOMAIN AND MODEL CONDITIONS

The computational domain of the numerical model SWMas discretized by
means of three rectangular grids, Figure 14. Thgetagrid (SWAN i' mesh) is
60 km long and 20 km wide and is made of squarks,cBD0 m-wide. The
medium grid (SWAN ¥ mesh) is 8 km long and 3 km wide and is made of
square cells, 50 m-wide. The smaller, nested, (BWAN 3% mesh) is 1.2 km

long and 1 km-wide and has a resolution of 5 m.

SWAN 1%t Mesh

SWAN 2nd Mesh
SWAN 3. Mesh

= WWIII 38 °N

SWAN 1% Mesh %
bl >

= WWIII37 °N ¢ T \usFaro

ishin Sokm e

- — 4
Figure 14 - WWIII offshore points (left) and SWANmputational domains (center and

right).

The bottom computational grids at the region adja¢e Amoreira beach were
based upon:

= The Portuguese Hydrographic Institute chart no. s6ale 1/150 000,
Portuguese Coast, from Cabo de Sines to Cabo d¥iSaate.

= Bathymetry surveys — May 2009 and September 20Q9yé& 15.

= Bathymetry survey from the BayBeach Project (PTDIEGSEX/66893

/20086).
- ) ..
\ !
/ J 2

Figure 15 - Bathymetry surveys, as of May 200%)lafid September 2009 (right).

<

~tn ta —
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Note that the % and 2¢ grids were both used in the simulations of May and
September, while two differenf®3ype grids were constructed separately for May

and September based on associated bottom topogsaphi

Following some sensitivity tests made with the SWAMbdel to check the
parameters related with wave breaking (varying fi@ to 0.8) and the bottom
friction (varying from 0.2 to 0.5), as well as tiype of frequency spectrum
(JONSWAP and GAUSS), the model was executed fofalh@wving conditions:

1. The SWAN 40.72 version was considered, using sty mode,
with no consideration of currents or winds.

2. A directional spectrum was defined by a JONSWARBpen with
21 frequency intervals and a directional discreiira of ~10°

covering the whole 270° range.

3. For each hour, the tide level varied along the beaxording to the
values observed in Sines harbour (about 65 kmead\ibrth), during

the study periods.

4. The wave breaking coefficient was kept constar@5 dor the May

simulations and 0.8 for the September simulations.

5. The Law of Madsen was used for the bottom friction

parameter: 0.05.

6. The offshore wave conditions defined by WWIII airga38N10W
were considered since no significant differencesewebserved

between the values for that point and point 37N10W.

Based upon the above conditions, the set of simuaktmade with the SWAN
model includes the three days on May (11 to 13)thedhree days on September
(7 to 9), considering the offshore wave conditiatefined by WWIII at the
boundaries W, N and S of the first grid, for p@8N10W, see Figure 16.

Although the wave periods are quite similar in bp#riods of time, the wave
heights are higher from 11 to 13 of May (around &pthan from 7 to 9 of
September (around 1.5 m). Concerning the wave tibres; they are found to vary
more significantly and to be less perpendiculahtbathymetry during May than

during September.
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Figure 16 — WWIII results on May (11 to 13) andSeptember (7 to 9) 2009 at point 38N10W.

The simulations were made for each hour of the idensd periods, which
involved 72 (3x24) calculations. Since the valuéstre WWIII model are 3
hourly-taken, the sea state during that period eeasidered to be unmodified and
therefore the wave condition values were kept @mtsin that period, which is

somewhat a simplification.

SWAN results at any point of the computational donae the significant wave
height (HS), average period (TZ), peak period (TR¢an direction®m), peak
direction @), wave length (L) and directional spreading. Inrtipalar, one
obtained HS values at P11, P15 and P16 positions.

To illustrate this procedure, Figure 17 shows tN&ASI results at a) May, 12,
16:00 (HS=1.78 m, T=7.53 s, DIR=310° and b) Septer8b21:00 (HS=1.35 m,
TP=6.82 s, DIR=327°).
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Figure 17 — SWAN results. HS as of a) May, 12, 06lf) September 9, 21:00.
As it can be easily observed in this figure, thisra decrease of the significant
wave height as the wave propagates inshore. Shmeéntident wave height is
more significant in May, the values near the beack higher than the

corresponding ones of September.

4.3 RESULTS, COMPARISONS AND DISCUSSION

Figure 18 and Figure 19 show the HS values prodiige@WAN at positions
P11, P15 and P16 for days 11 to 13, May, 2009,idensg the offshore wave
conditions, and the corresponding in-situ measunesn€HS num (SWAN)” and

“HS_meas”, respectively).

The same is shown in Figure 20 and in Figure 24 pésitions P11 and P16, for
days 7 to 9, September, 2009, considering the afésbonditions.

Note that all the numerical values (from SWAN moQdelere obtained
considering a wave breaking coefficient equal &b0for May 2009, and 0.8, for
September 2009.
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Figure 18 — May, 11 to 13, 2009. Comparisons betweeasured, HS_meas, and SWAN,
HS_num (SWAN), values at position P11, for offshaweve conditions at point 38N10W.
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Figure 19 — May, 11 to 13, 2009. Comparisons betweeasured, HS_meas, and SWAN,
HS_num (SWAN), values at positions P15 & P16, fifslemre wave conditions at point 38N10W.
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Figure 20 — September, 7 to 9, 2009. Comparisotveelasn measured, HS_meas, and SWAN,
HS_num (SWAN), values at position P11, for offsheweve conditions at point 38N10W.
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Figure 21 — September, 7 to 9, 2009. Comparisotvedem measured, HS_meas, and SWAN,
HS_num (SWAN), values at position P16 for offsheave conditions at point 38N10W.

These figures show that, for the two days of sitmte shown in this paper:

The general trend of the significant wave heightiea estimated using the
numerical model SWAN is very similar to that obtdnin the analysis of
measured values, for both periods of May and Septenand for all

positions P11, P15 and P16. Moreover, in genehs, rftumerical and

measured values especially agree for the Septepeiied.
In more detail one can observe that:

Campaign #2: 11 to 13May, 200Phe numerical results are similar to the

measured ones in both positions but, in genera, lawer than the
observed ones. This is more apparent for positibh, B location where
the water depth is quite small and almost in theldhei of the Aljezur
stream. These location constraints (currents aiwl ftow), that occur in
nature, are not simulated with SWAN. This modahsifation can explain

some of the observed differences.

Campaign #3: 7 to 9 September, 200%e trend of numerical and

measured values agree quite well. However, sonfereifces do occur

between some particular values, mainly for posiedni.

It is important to note that several sources adrawere identified in the numerical

results:
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. Due to the lack of information, the simulations eenade for offshore
wave conditions’ values only. These conditions weept constant for a
period of three hours, although the tide variedhebour. This is a
simplification that may be responsible for the eli#finces one observed

between numerical model results and the measuited da

" The tide values are associated to the Port of Suésh is about 65 km far
(to the North) from the Amoreira beach, so thaide shift between the
two places is expected, which may also contribwtetite observed

differences between numerical and measured values.
= No wind, diffraction or currents were consideredha simulations.

" Last but not the least, point P11 is located atahigzance of the Aljezur
stream, and so is strongly influenced by the stregmerated by local

currents. This is a condition that was not congddry the SWAN model.

As a final note, it should be emphasised that #isoin-situ measurements are
subjected to many sources of error or inaccuradiesse, together with the above
numerical errors, are likely to justify the obsetvdifferences in the above

comparisons.

5 CONCLUSIONS

In this paper, one described the wave data cadlecampaigns carried out on the
Amoreira beach, the analysis methodologies usedhfair data and a number of
simulations made with SWAN model for the period'ampaigns, under the
project MADyCOS.

The results one obtained comparing the time andtigdenalyses enabled one to

draw the following conclusions:

. For all campaigns and for all instruments, the b&ha of parameters HS

and HMO was found to agree very well.

" For campaigns #2 and #3, the behaviour of Tmed BAdare similar.
However, values of period coming from the time gsial (Tmed) are
systematically higher than corresponding valugsesiod coming from the

spectral analysis (TZ).
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. For positions P15 and P16, in campaign #2, theree vm® significant
differences between both significant wave heiginis$ laoth wave periods.
This was expected due to the proximity of the pasidf pressure sensors,
and that was the reason why only one sensor wad aisehat area in

campaign #3.

From the above, and considering the data produddunwthe three referred
campaigns only, one can conclude that for the iom of wave heights, both
time and spectral procedures produce similar reslilite same does not seem to
be true for the periods, where spectral analysidymred values for this parameter
significantly lower than for the time analysis. Tieason for this difference may
lie in the formulae used in the spectral methodictwvhimplicitly (through the
spectral moments), consider all the waves in tleerte however small they are,
while the direct method, used in time analysisyaansider waves that cross the
mean level in the upward direction, and do not tadte account all the small

oscillations occurring only above or only belowtthdersection level.

Concerning the comparisons between measured ddtawamerical simulations

made with SWAN, one may conclude the following:

" The general trend of the significant wave heightiea estimated using the
numerical model SWAN is very similar to those meaduin-situ, for
positions P11, P15 and P16.

. In particular for campaign #2, from 11 to 13 Ma@09, the numerical
results are similar to the measured ones in bagitipns but in general are
lower than the observed ones, whereas for camp@iynfrom 7 to 9
September, 2009, the trend and the values are sjoiiéar. However, in
both cases the major differences occur for poskibh, which is located in
almost the middle of the Aljezur stream.

Finally, the SWAN model has shown to be a tool gatlequate to predict the

wave conditions at Aljezur, and therefore its aggtion to a wide range of wave

conditions can contribute to a better wave regimihis area to be established.
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