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ABSTRACT: We study the behaviour of  sun and sand tourists in Spain in relation to the 
prevailing summer weather conditions. To do so, we built up an image bank, supplied by web 
FDPHUDV�DQG�$UJXV�YLGHR�PRQLWRULQJ�V\VWHPV��ORFDWHG�DW���REVHUYDWLRQ�SRLQWV�DORQJ�WKH�6SDQ-
ish coast. We then used a method of  qualitative counting based on establishing use density 
FDWHJRULHV��2QFH�FODVVLÀHG�DFFRUGLQJ�WR�WKH�HVWDEOLVKHG�GHQVLWLHV�RI �XVH��WKH�LPDJHV�ZHUH�UH-
lated to several weather variables and comfort indices, and the most appropriate thresholds 
IRU�VXQ�DQG�VDQG�DFWLYLWLHV�ZHUH�HVWDEOLVKHG��:H�WKXV�FRQÀUPHG�WKDW�EHDFK�XVH�LV�IXQGDPHQ-
tally governed by solar radiation (aesthetic aspect) and the maximum temperature and PET 
(comfort). The application of  the thresholds to determine the level of  beach use throughout 
the year could lead to anticipating the tourist season calendar. This could help to offer and 
administer basic tourist resources correctly during the tourist season and thus enhance en-
joyment of  the beaches, the provision of  services and the safety measures. These aspects are 
fundamental when it comes to maintaining and improving the use of  such leisure and recre-
ational spaces, as well as for meeting tourist requirements and conserving the elements that 
DOORZHG�VXFK�DFWLYLW\�WR�DSSHDU�DQG�ÁRXULVK� Keywords: tourist behaviour, climate, weather, 
costal tourist management.

RESUMEN.�(VWH�DUWtFXOR�SUHVHQWD�ORV�UHVXOWDGRV�GH�XQD�LQYHVWLJDFLyQ�TXH�H[SORUD�HO�FRP-
SRUWDPLHQWR�GH�ORV�WXULVWDV�GH�VRO�\�SOD\D�HQ�(VSDxD�HQ�UHODFLyQ�D�ODV�FRQGLFLRQHV�GH�WLHPSR�
PHWHRUROyJLFR�UHLQDQWH�GXUDQWH�HO�SHUtRGR�HVWLYDO���3DUD�HOOR�VH�KD�FRQIRUPDGR�XQ�EDQFR�GH�
LPiJHQHV��SURSRUFLRQDGDV�SRU�FiPDUDV�ZHE�\�VLVWHPDV�GH�YLGHR�$UJXV�VLWDV�HQ���SXQWRV�GH�
REVHUYDFLyQ�GHO�OLWRUDO�HVSDxRO��\�VH�KD�DSOLFDGR�VREUH�HO�PLVPR�XQ�PpWRGR�GH�UHFXHQWR�FXD-
litativo basado en el establecimiento de unas clases de densidad de uso “tipo”.  Catalogadas 
ODV�LPiJHQHV�VHJ~Q�ODV�GHQVLGDGHV�GH�XVR�HVWDEOHFLGDV���VH�KDQ�UHODFLRQDGR�FRQ�GLYHUVDV�YD-
ULDEOHV�PHWHRUROyJLFDV�H�tQGLFHV�GH�FRQIRUW��\�VH�KDQ�HVWDEOHFLGR�ORV�XPEUDOHV�PiV�DGHFXDGRV�
SDUD�OD�SUiFWLFD�GHO�VRO�\�SOD\D��FRPSUREiQGRVH�HQ�QXHVWUR�HVWXGLR�TXH�HO�JUDGR�GH�GHQVLGDG�
GH�XVR�GH�ODV�SOD\DV�HVWi�FRQWURODGR�IXQGDPHQWDOPHQWH�SRU�OD�UDGLDFLyQ�VRODU��IDFHWD�HVWpWLFD��
\�OD�WHPSHUDWXUD�Pi[LPD�\�HO�3(7��FRQIRUW���/D�DSOLFDFLyQ�GH�HVWRV�XPEUDOHV�SDUD�GHWHUPL-
nar el grado de uso de las playas a lo largo del año puede permitir prever el calendario de las 
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WHPSRUDGDV�WXUtVWLFDV�\�RIUHFHU�\�DGPLQLVWUDU�FRUUHFWDPHQWH�GXUDQWH�pVWDV�ORV�UHFXUVRV�WXUtV-
WLFRV�EiVLFRV�TXH�SHUPLWHQ�HO�GLVIUXWH�GH�OD�SOD\D��OD�GRWDFLyQ�GH�VHUYLFLRV�\�HO�GHVSOLHJXH�GH�
VHJXULGDG��(VWRV�DVSHFWRV�VRQ�IXQGDPHQWDOHV�SDUD�PDQWHQHU�\�PHMRUDU�OD�XWLOL]DFLyQ�GH�HVWRV�
HVSDFLRV�GH�RFLR�\�UHFUHDFLyQ��VDWLVIDFLHQGR�ODV�QHFHVLGDGHV�GH�ORV�WXULVWDV�\�FRQVHUYDQGR�ORV�
HOHPHQWRV�TXH�KDQ�SHUPLWLGR�OD�DSDULFLyQ�\�HO�GHVDUUROOR�GH�OD�DFWLYLGDG� Palabras clave: com-
SRUWDPLHQWR�GHO�WXULVWD��FOLPD��WLHPSR�PHWHRUROyJLFR��JHVWLyQ�WXUtVWLFD�GHO�OLWRUDO�

RESUMO.�(VWH�DUWLJR�DSUHVHQWD�RV�UHVXOWDGRV�GH�XPD�LQYHVWLJDomR�VREUH�R�FRPSRUWDPHQWR��
GRV�WXULVWDV�GH�VRO�H�3UDLD�HP�(VSDQKD��UHODWLYDPHQWH�jV�FRQGLo}HV�GR�WHPSR�PHWHRUROyJLFR�
GXUDQWH�R�SHUtRGR�HVWLYDO���3DUD�R�HIHLWR��IRL�FULDGR�XP�EDQFR�GH�LPDJHQV��REWLGDV�DWUDYpV�GH�
FkPDUDV�ZHE�H�GH�VLVWHPDV�GH�YLGHR�$UJXV��HP���SRQWRV�GH�REVHUYDomR�GR�OLWRUDO�HVSDQKRO��H�
SDUDOHODPHQWH�IRL�XWLOL]DGR�R�PpWRGR�GH�UHFRQWDJHP�TXDOLWDWLYD��EDVHDGR�QR�HVWDEHOHFLPHQ-
WR�GH�YiULDV�FODVVHV�GH�GHQVLGDGH�GH�XVR�´WLSRµ���$SyV�D�FDWDORJDomR�GDV�LPDJHQV�VHJXQGR�DV�
GHQVLGDGHV�GH�XVR�HVWDEHOHFLGDV��HVWDV�IRUDP�UHODFLRQDGDV�FRP�GLYHUVDV�YDULiYHLV�PHWHRUROyJL-
FDV�H�tQGLFHV�GH�FRQIRUWR��H�IRUDP�HVWDEHOHFLGRV�RV�OLPLDUHV�PDLV�DGHTXDGRV�SDUD�D�SUiWLFD�GH�
sol e praia, comprovando-se neste estudo que o grau de densidade de uso das praias depen-
GH�IXQGDPHQWDOPHQWH�GD�UDGLDomR�VRODU��IDFHWD�HVWpWLFD���GD�WHPSHUDWXUD�Pi[LPD�H�GR�3(7�
�FRQIRUWR���$�DSOLFDomR�GHVWHV�OLPLDUHV�QD�GHWHUPLQDomR�GR�JUDX�GH�XVR�GDV�SUDLDV�DR�ORQJR�
GR�DQR�SHUPLWH�SUHYHU�R�FDOHQGiULR�GDV�WHPSRUDGDV�WXUtVWLFDV�H��GHVWH�PRGR��IDFLOLWDU�D�RIHUWD�
H�D�FRUUHFWD�JHVWmR�QHVVHV�SHUtRGRV�GRV�UHFXUVRV�WXUtVWLFRV�EiVLFRV�SDUD�R�GLVIUXWH�GD�SUDLD��GD�
GRWDomR�GH�VHUYLoRV�H�GD�LPSODQWDomR�GH�PHLRV�GH�VHJXUDQoD��(VWHV�DVSHWRV�VmR�IXQGDPHQWDLV�
SDUD�PDQWHU�H�PHOKRUDU�D�XWLOL]DomR�GHVWHV�HVSDoRV�GH�OD]HU�H�UHFUHLR��VDWLVID]HQGR�DV�QHFHV-
sidades dos turistas e conservando os elementos que permitiram o surgimento e o desenvol-
vimento da atividade. Palavras chave:�FRPSRUWDPHQWR�GR�WXULVWD��FOLPD��WHPSR�PHWHRUROy-
gico, gestão turística do litoral.

INTRODUTION
Although studies on tourist demand are numerous and varied 

and the part they play in research into tourism has gained in im-
portance (Bakkal & Scaperlanda, 1991; Crouch, 1994;  Diviseka-
ra, 1995; Eymann & Ronning, 1997; Hannigan, 1994; Li, Song & 
:LWW��������/LP��������0DUWLQ�	�:LWW��������0HOHQEHUJ�	�9DQ�
Soest, 1996; Opperman, 1994; Pack et al., 1995; Pizan & Fleis-
FKHU��������6PHUDO�	�:LWW��������6RQJ�	�/L��������:DQJ��������
:LWW�	�:LWW���������WKRVH�WKDW�VHW�RXW�VSHFLÀFDOO\�WR�DQDO\VH�WKH�
possible links between this demand and atmospheric conditions 
are still limited in scope and few in number (Agnew & Palutikof, 
2006; Álvarez-Díaz et al., 2010; Coombers et al., 2009; De Frei-
WDV��������*XLOOpQ�HW�DO���������+DPLOWRQ�HW�DO���������.DPPOHU�
& Schernewski, 2004; Lise & Tol, 1999; Lise & Tol, 2002; 2009; 
0DUWtQH]�,EDUUD�� ������0RUHQR�HW� DO��� ������6FRWW�	�/HPLHX[��
2009). This paper aims to help reduce uncertainties in this line of  
research and therefore focuses on studying behaviour. It is kno-
ZQ�WKDW�WRXULVW�EHKDYLRXU�LV�LQÁXHQFHG�E\��DPRQJ�RWKHU�WKLQJV��
DWPRVSKHULF�FRQGLWLRQV��%XWOHU��������&URXFK��������*yPH]�0DU-
WtQ��������������+X�	�5LWFKLH���������7KH�GHJUHH�RI �LQÁXHQFH�LV�
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GHWHUPLQHG�E\�WKH�H[WHQW�WR�ZKLFK�DQ\�VSHFLÀF�W\SH�RI �WRXULVP�
is sensitive to weather and climate in general and/or certain wea-
ther conditions in particular. Sun and sand tourism is one of  the 
types most sensitive to weather and climate, and we will therefo-
re focus our attention on this area. 

The paper presents the results of  an investigation into the beha-
viour of  sun and sand tourists in relation to atmospheric con-
ditions for a selection of  resorts on the Spanish Mediterranean 
coast, based on information supplied by a number of  webcams 
and video monitoring systems and also various weather obser-
vatories. The aim here was to relate the density of  beach use to 
various different atmospheric parameters, thereby determining 
a number of  optimal use thresholds. Applying these thresholds 
to determine the degree of  beach use throughout the year may 
enable the tourist season calendar to be planned more accurate-
ly and basic tourist resources to be provided and managed more 
appropriately during these periods to achieve best use of  the be-
ach, service provisions and safety measures. Comparing these 
calendars for potential use with those of  actual use should show 
how well adapted the management of  these tourist spaces on 
our coast is, at least from the atmospheric point of  view. These 
aspects are fundamental for maintaining and improving the use 
RI �WKHVH�OHLVXUH�DQG�UHFUHDWLRQ�VSDFHV��IXOÀOOLQJ�WRXULVW�QHHGV�DQG�
preserving those elements that have enabled the activity to appe-
DU�DQG�ÁRXULVK��

Following this brief  introduction we present the area of  study 
and the data and methodology followed in the research. After that 
we present the results for the atmospheric factors and thresholds 
that govern the number of  people that go to the beaches chosen 
for the study, and then – based on these thresholds – we calcula-
te the calendars for potential use in order to compare them with 
the calendars of  actual use. Finally we present our conclusions 
and the main references for the investigation.
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AREA OF STUDY, DATA AND METHODOLOGY
The Mediterranean is the foremost region of  the world when 

it comes to sun and sand tourism. According to the World Tou-
rism Organization (UNWTO), 190 million international tourists 
chose the Mediterranean as a destination in 2010 – 20% of  world 
market share – and it is forecast that some 345 million tourists 
will travel to the area in 2020, mainly in search of  sun and sand 
(UNWTO Tourism Highlights, 2011 Edition). Within the region, 
the destinations on the Spanish coast are those that record the 
highest and best indices of  visits and evaluations. The suitability 
of  the resources and the introduction of  quality criteria in bea-
ch management along with the constant provision and renewal 
of  equipment and the integration of  complementary leisure and 
relaxation activities make the sun and sand destinations of  the 
Spanish Mediterranean very competitive.

For the purposes of  observing the behaviour of  sun and sand 
tourists in relation to atmospheric conditions, an image bank has 
EHHQ�FRPSLOHG�XVLQJ�ZHEFDPV�DQG�YLGHR�PRQLWRULQJ�V\VWHPV�LQ���
sample locations on the coastline of  the Iberian Peninsula, main-
ly located in the region of  the Mediterranean. The sample loca-
tions chosen (very popular tourist beaches) can be considered as 
large-scale climate and tourist laboratory centres where observa-
tion via webcams and video monitoring systems suggests itself  
as a non-intrusive method to enable the behaviour of  individuals 
to be examined while avoiding undesired changes in the activi-
ty under scrutiny. In this sense, the webcams and video monito-
ring systems become instruments making it possible to observe 
patterns of  temporal and spatial behaviour which can in turn be 
studied and described.

Despite the fact that the installation of  these types of  system 
has become widespread in recent times, they are not used for 
any one particular purpose and are managed by various different 
bodies. This means there is great heterogeneity in image quality, 
angles of  observation, time sequences, series continuity, etc. A 
careful selection, therefore, had to be made of  the stored mate-
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rial in order to work with homogeneous information that could 
be compared with and extrapolated to other possible locations 
in the area under analysis. Hence, in accordance with the aims of  
the investigation, the images selected for the Mediterranean coast 
were those for the beaches of  Santa Margarida in Roses, Tamariu 
in Tamariu, Gran in Tossa de Mar, Somorrostro and Nova Icària 
in Barcelona, Levante in Benidorm and Finestrat in Finestrat. As 
a counterpoint, Gorliz beach on the Cantabrian coast was also 
selected to provide an example of  a cold beach (Figure 1). The 
period analysed runs from 1 July to 20 October 2009 and the time 
chosen is midday (images taken at approximately 12.00), coinci-
ding with the period of  maximum recreational activity. The times-
cale covered by this analysis (limited to a single year) eliminates 
the role that coastal dynamics might play in determining how the 
beaches are used and operated, given that the exposed surface of  
the beach (the subject of  our analysis) may react continuously to 
the action of  marine agents and as a result present considerable 
ÁXFWXDWLRQV�LQ�WKH�VXUIDFH�DUHD�DYDLODEOH�WR�XVHUV��

Figure 1.  The observation points selected.
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The beaches selected have a number of  common characte-
ristics in line with their being rated as tourist beaches. They are 
PDLQO\�RI �ÀQH�VDQG�DQG�ZLGH�HQRXJK�DQG�ORQJ�HQRXJK�IRU�SHR-
ple to use them. They are suitable for bathing, with gentle bathy-
metric slopes and wind and wave systems compatible with bather 
safety. They are located within large resorts or cities, with many 
different commercial and hotel and catering services, a shoreline 
accessible to potential users and facilities best suited for sun and 
VDQG�DFWLYLWLHV�WR�ÁRXULVK�

To analyse the level of  occupation of  the beaches chosen, a 
qualitative methodology was developed that enables different 
densities of  use to be established by visual approximation. This 
methodology uses the observer’s ability to extract patterns based 
on the dynamic visualization of  an image bank. The beaches were 
each divided into three areas – splash area, lounge area and transit area 
– all of  which are considered in the evaluation (Figure 2). The 
density levels established for each beach (0 – zero density – 0.5, 1, 
1.5, 2, 2.5 and 3 – maximum density. See Figure 3 for examples) 
are used as referents in order to encode the images.

Figure 2. Example of  the division into areas of  Santa Margarida 
beach in Roses
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Note: 1. Splash area (strip of  beach where games are played and users enter and leave the sea); 2. 
Lounge area (strip that is used most intensively, typically for sunbathing); 3. Transit area (strip fur-
thest from shoreline, behind the relaxation zone, used for access to the beach, leaving and looking for a 
space in the sand).

Once the occupation densities were established at the various 
observation points, these were related to different atmospheric 
elements so as to discover the human response to them and, in 
VKRUW�� WR� JLYH� HDFK� DWPRVSKHULF� VFHQDULR� D� WRXULVW� VLJQLÀFDQFH�
(De Freitas et al., 2004; Martínez-Ibarra, 2011). This was done 
E\�XVLQJ�WKH�GDLO\�LQIRUPDWLRQ�SURYLGHG�E\�WKH�RIÀFLDO�PHWHRUR-
logical services or, where appropriate, the local authorities. The 
observatories chosen were close to the beaches in the study. 

The theoretical-methodological corpus developed by both Be-
VDQFHQRW��������������DQG�GH�)UHLWDV��������ZDV�WDNHQ�LQWR�DF-
count when selecting the meteorological variables. As far as the 
heat aspect (thermic comfort) is concerned, we decided on maxi-
mum temperature (ºC), % relative humidity at 13.00, overall solar 
irradiance in W· m-2 at 13.00, and wind speed in m· s-1 at 13.00. 
This made it possible to calculate one of  the bioclimatic indices 
most used today: the Physiological Equivalent Temperature PET 
(ºC) (Cegnar & Matzarakis, 2004; Höppe, 1999; Matzarakis et al., 
1999; Matzarakis 2001; Matzarakis et al., 2009). This was calcula-
ted based on the RayMan model (Matzarakis & Rutz, 2005). For 
the physical aspect (basic for the tourists’ enjoyment), we decided 
on wind speed in m· s-1 at 13.00, daily rainfall in mm, duration of  
daily rainfall in minutes, and rainfall between 06.00 and 13.00 in 
mm. Finally, the aesthetic aspect (enjoyment) took into account 
overall solar irradiance in W· m-2  at 13.00. 

For the purposes of  calculating the calendars for potential use, 
we used the meteorological observatories mentioned above or, if  
unavailable, those nearest the coastal centres analysed which had 
data for the international period 1961-1990. 
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)LJXUH����([DPSOH�RI �GHQVLWLHV�RI �RFFXSDWLRQ�RQ�WKH�EHDFK�RI �6DQWD�
Margarida in Roses

Density 0 Density 1.5

Density 0.5 Density 2

Density 1 Density 2.5

Density 3

RESULTS
Factors and thresholds governing numbers of  visitors to be-

aches on the Spanish Mediterranean coast
To analyse the descriptors (in this case, meteorological varia-

EOHV�DQG�WKH�GD\�RI �WKH�ZHHN��KDYLQJ�DQ�LQÁXHQFH�RQ�WKH�GHQVLW\�
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of  use of  the beaches studied, we generated a parallel coordinate 
graph. This method allows a rapid and effective analysis of  large 
sets of  n-dimensional data (of  multiple variables) starting from 
the same pattern (the parallel axes that represent each variable 
have the same scale of  reference, in our case lying between 0 and 
����VHH��(LFNHPH\HU�HW�DO���������,QVHOEHUJ��������:HJPDQ���������
7R�GR�WKLV��ZH�GLYLGHG�WKH�VDPSOH��1 �����LQ�WZR�UHSUHVHQWDWLYH�
JURXSV��RFFXSDQF\�OHYHOV�����DQG�������7KH�UHVXOWV�DUH�H[SUHVVHG�
in mean values to facilitate interpretation (Figure 4). 

Figure 4. Descriptors of  beach use for the two groups 
RI �GHQVLW\�FRQVLGHUHG�RFFXSDQF\�OHYHOV�����DQG�����

0:Day of  the week (1 – 7); 1: Maximum Temperature (ºC); 2: Maximum PET value (ºC); 3: Solar ra-
diation at 13h (W · m-2); 4: Wind speed at 13h (m · s-1); 5: Daily precipitation (mm); 6: Duration of  
daily precipitation (minutes); 7: Morning precipitation (mm);  8: Fraction of  solar radiation at 13h (%); 

9: Weekday/Weekends

If  we examine the graph and the numerical results, we can 
conclude that the factors that had most impact on the daily use 
of  the beaches were, in the following order of  importance, solar 
radiation at 13:00 h, the maximum PET value, maximum tem-
perature and the fraction of  radiation at 13:00 h. The day of  the 
week (the study focused above all on the summer months) was 
of  only secondary importance. Two further factors were found to 



�� WEATHER, CLIMATE AND TOURIST BEHAVIOUR

KDYH�YHU\�OLWWOH�VLJQLÀFDQFH�DW�DOO��GDLO\�UDLQIDOO�WRWDOV�DQG�WKH�GDL-
ly duration of  precipitation events (albeit that they were negative 
factors for beach use) and wind speed at 13:00 h (given the few 
days on which the wind speed was of  any note). The importance 
of  thermal comfort and solar radiation for sun and beach tourism 
coincides with the results obtained through surveys conducted 
with students, for this same type of  tourism, by de Freitas et al. 
�������DQG�6FRWW�HW�DO���������

If  the comparative analysis is conducted for pairs (density/
meteorological variables or day of  the week), and we analyze the 
3HDUVRQ�FRUUHODWLRQ��U��DQG�GHWHUPLQDWLRQ�FRHIÀFLHQWV��52), the 
UHVXOWV�DUH�IDLUO\�VLPLODU��7KXV��LQ�DJUHHPHQW�ZLWK�WKHVH�ÀQGLQJV��
the variables that are most closely related to beach occupancy le-
vels were maximum temperature (r=0.7 and R2 ������1 ������
the PET (r=0.7 and R2 ������1 �����DQG�VRODU�UDGLDWLRQ�DW�������
h (r=0.7 and R2 ������1 ������7KHVH�ZHUH�IROORZHG��DOEHLW�DW�
some distance, by the fraction of  radiation at 13:00 h (r=0.4 and 
R2 �����1 ������DQG�HYHQ�IXUWKHU�E\�WKH�GXUDWLRQ�RI �GDLO\�SUHFL-
pitation events (r=0.3 y R2 �����1 ������%\�FRQWUDVW��GDLO\�UDLQIDOO�
(r=0.2 and R2 �����1 ������PRUQLQJ�UDLQIDOO��U ����DQG�52=0.0; 
1 ������WKH�GD\�RI �WKH�ZHHN��U ����DQG�52 �����1 �����DQG�
wind speed (r=0.1 and R2 �����1 �����ZHUH�QRW�YHU\�UHSUHVHQ-
tative. The low correlation between beach occupancy and the day 
of  the week during the summer holiday period as mentioned by 
Sinclair-Hannocks (1994) and Moreno and Amelung (2009) can 
also be  extrapolated to our study.  

The behavioural analysis of  the distribution (concentration-
dispersion) of  the values of  the meteorological variables consi-
dered, by groups of  density use, was considered opportune for 
identifying the most appropriate meteorological thresholds for 
going to the beach. In the case of  maximum daily temperatures, 
we observed that the mean increased as we reached values of  den-
sity use equal to 2, with the limits of  the third quartile remaining 
EHWZHHQ�����������&��GHQVLW\����1 ���������������&��GHQVLW\������
1 ����������������&��GHQVLW\����1 �����������������&��GHQVLW\�
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�����1 ������������������&��GHQVLW\����1 ������������������GHQ-
VLW\������1 �����DQG���������&��GHQVLW\����1 ������7KXV��LW�VHH-
ms that the optimum maximum temperature for going to the be-
DFK�OLHV�EHWZHHQ�������DQG����&��7KHVH�UHVXOWV�DJUHH�ZLWK�WKRVH�
RI �0DUWtQH]�,EDUUD��������DQG�0RUHQR�DQG�$PHOXQJ���������,Q�
addition, it should be noted that the lowest maximum daily tem-
SHUDWXUH�FRUUHVSRQGLQJ�WR�GHQVLWLHV�RI �DW�OHDVW�����ZDV������&��
2Q�WKLV�SRLQW��0DUWtQH]�,EDUUD��������SURSRVHG�D�WKUHVKROG�IRU�
WKH�ORZHVW�PD[LPXP�GDLO\�WHPSHUDWXUH�RI ����&�IRU�WRXULVWV�JRLQJ�
to the Levante Beach in Benidorm.
7KH�DIÀQLW\�EHWZHHQ�WKH�GHQVLW\�RI �XVH�DQG�WKH�3(7�LV�UHPL-

niscent of  that mentioned above for the maximum temperature. 
Here, the mean values also increased up to beach densities of  2. 
7KH�OLPLWV�RI �WKH�WKLUG�TXDUWLOH�ZHUH���������&��GHQVLW\����1 �
����������������&��GHQVLW\������1 �����������������&��GHQVLW\����
1 ���������������GHQVLW\������1 ����������������&��GHQVLW\����1 �
����������������&��GHQVLW\������1 �����DQG������������GHQVLW\����
N=110). Thus, it can be concluded that the optimum PET value 
IRU�JRLQJ�WR�WKH�EHDFK�UDQJHV�EHWZHHQ������WR������&��6LPLODUO\��
the lowest value guaranteeing a level of  occupancy of  at least 1.5 
VWDQGV�DW������&��%RWK�WKH�RSWLPXP�WKUHVKROG�DQG�WKH�ORZHU�OL-
mit coincide with the results obtained by Martínez-Ibarra (2011). 

The median percentage values of  solar radiation at 13:00 h in-
creased up to occupancy levels of  at least 1.5, and the mean up 
to values of  at least 2. The inter-quartile limits fell markedly to 
occupancy levels of  2, remaining, after this threshold, at between 
9-15%. The lower limit of  the second quartile was in this case hi-
ghly representative, with values of  30% (density 0, N=111), 57.6% 
(density 0.5, N=107), 64.7% (density 1, N= 106), 76.6% (den-
VLW\������1 ������������GHQVLW\����1 �������������GHQVLW\������
N=107) and 79.5 (density 3, N=119). The lowest values are also 
relevant so that for occupancy levels of  at least 2, only in 2.6% 
RI �FDVHV��1 �����ZHUH�UDGLDWLRQ�YDOXHV�EHORZ�����UHFRUGHG�

In the case of  wind speed at 13:00 h the homogeneity of  values 
VKRXOG�EH�QRWHG��UHÁHFWLQJ�WKH�VHDVRQ�DQG�WKH�FOLPDWH�VWXGLHG��,W��
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therefore, would appear to be more appropriate to analyze the ex-
WUHPH�YDOXHV��VSHFLÀFDOO\�DW�WKH�XSSHU�HQG���+HUH��ZH�VKRXOG�SRLQW�
out that velocities above 10 m·s-1 were never recorded for densi-
WLHV�HTXDO�WR�RU�JUHDWHU�WKDQ����DQG�WKDW�YHORFLWLHV�JUHDWHU�WKDQ���
m·s-1 for densities equal to or greater than 2 were only reached in 
2.4% (N=376) of  cases. Note that the maximum accepted limit 
LQ�WKH�FODVVLÀFDWLRQV�RI �ZHDWKHU�W\SHV�VXLWDEOH�IRU�VXQ�DQG�EHDFK�
tourism is 10 m·s-1��0DUWtQH]�,EDUUD��������������

The absence of  summer rainfall events in most of  the areas 
considered here also makes it more relevant to study the extre-
me values. Thus, for 77% of  the days for which data were col-
OHFWHG�QR�UDLQIDOO�ZDV�UHFRUGHG��1 ������+HUH��ZH�FDQ�DVVRFLDWH�
the lower frequency of  atypical values both for duration, quan-
tity of  daily rainfall and quantity of  morning rainfall to densities 
equal to or greater than 2. Thus the daily rainfall, morning rainfall 
and duration of  daily rainfall limits were below 3.9 mm, 3.9 mm 
DQG�����PLQXWHV���1 �����1 �����1 ������)RU�WKHVH�GHQVLWLHV�
RI �XVH�������WKH�YDOXHV�ZHUH�JUHDWHU�WKDQ����PP�DQG�PLQXWHV��
in 16%, 15.7% and 9.2% of  the cases, respectively. Whereas if  
we consider values of  at least 1 mm or a duration of  at least 60 
minutes, these percentages only rise to 9.7%, 7.7% and 4.6%, in 
each case. Thus, we are able to demonstrate the importance that 
there should be no precipitation or that levels should not exceed 
1 mm and that precipitation events should not last for more than 
���PLQXWHV��%HVDQFHQRW��������

Calendars of  actual and potential use for beaches on the Spa-
nish Mediterranean coast.

Although the mildness of  the Mediterranean climate means 
that beaches along the coastline can be used throughout the year, 
large numbers of  people only start using them from spring onwar-
ds, and especially in summer. Hence these are the times when the 
organizations in charge of  beach management (generally local 
councils) concern themselves with providing services and faci-
lities to guarantee that they can be used to the full and in safety. 
These services and facilities are provided following calendars of  
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use established by the competent authority. In some places these 
calendars are divided into high season, shoulder season and low 
season (this being the case of  the beaches in the city of  Barce-
lona), while in others (the majority) they are simply divided into 
high and low seasons1. 

Comparing the calendars established by the councils with any 
that may derive from our analysis would be interesting for explo-
ring the extent to which beach management corresponds to the 
possibilities allowed by atmospheric conditions. In order to do 
this we have taken one of  the main factors that, according to our 
study, governs the numbers of  people visiting the beaches every 
day – maximum temperature – and the average maximum tem-
peratures for a 30-year period have been calculated for each day 
of  the year. Based on these averages, we have also calculated the 
moving average using subsets of  seven so as to observe the an-
nual average thermic pattern of  maximum temperatures. In this 
investigation it is considered that the high season (or in some ca-
ses high and shoulder seasons) could begin when the maximum 
temperatures can guarantee that the beach will have a density of  
use of  at least 1.5. According to our study, the value we need to 
WDNH�DV�D�UHIHUHQFH�IRU�GHWHUPLQLQJ�WKLV�VHDVRQ�LV������&��DQG�LW�
is on the basis of  this that the calendar of  potential use is drawn 
up. Once these potential calendars are completed, they are com-
pared to the calendars of  actual use supplied by the councils of  
the different sample locations chosen.

In general terms we see that the calendar of  potential use is 
longer than the calendar of  actual use (see Figure 5 for examples 
of  calendars for Roses and Tossa de Mar). Services and facilities 

1 During the high season on the beaches of  the Spanish Mediterranean coast, all the following 
are kept functioning on a daily basis: sand-cleaning services, showers, rubbish bins, security 
services and lifeguards, sports facilities and children’s playgrounds, hire of  skates, windsurf  
boards and so on, hire of  sunshades and loungers, food and drink stands, information points 
and terraces, signage for swimming areas and channels for boat arrivals and departures. These 
services and facilities are only kept partially functioning (either only at weekends and/or 
every day but at reduced levels) during the shoulder season. Services and facilities are not 
provided during the low season. 
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start to function with a slight delay at the start of  the season and 
stop somewhat early at the end of  the season, oddly enough when 
WKH�VHD�WHPSHUDWXUH�LV�KLJKHU�DQG�PRUH�DJUHHDEOH��ÁXFWXDWLQJ�EH-
tween 22ºC on the northern Mediterranean coast and 26ºC on 
the southern coast). It should also be pointed out that at the ex-
tremes of  these periods when services and facilities are not pro-
vided, the presence of  users on the beaches is not inconsiderable.

Although this is the general trend in the sample locations cho-
sen, we can see two exceptions that correspond to two very spe-
FLÀF�FDVHV��WKH�EHDFKHV�RI �%HQLGRUP�DQG�WKH�EHDFKHV�LQ�WKH�FLW\�
RI �%DUFHORQD��)LJXUH�����,Q�WKH�ÀUVW�FDVH�LW�FDQ�EH�VHHQ�WKDW�WKH�
council’s Department of  Beaches keeps services and facilities 
functioning throughout the year, although at different intensities: 
high season, which lasts from 1 June to 30 September plus the pe-
riod covering Easter and the long break around 12 October, and 
shoulder season, which covers the rest of  the year. Here we have 
“a town specializing in the provision of  tourist services, funda-
mentally linked to sun and sand” with a “considerable number of  
provisions subject to regulation, especially the hotel and catering 
industry” and in which there is little difference between seasons 
(Vera et al., 2010:5). The way the beaches are managed is seen to 
be appropriate given the exceptional characteristics of  this tourist 
resort: services and facilities are provided even beyond the period 
which we have marked as potential from an atmospheric point 
of  view. The case of  the city of  Barcelona is slightly different in 
so far as these are urban beaches that were reclaimed in the early 
1990s mainly for the use of  the city’s inhabitants. Barcelona City 
Council differentiates between high season, shoulder season and 
low season. High season covers from approximately 1 June to 
15 September; shoulder season covers Easter, weekends in April 
and May, the period from 15 to 30 September and the long bre-
ak around 12 October. Beach management in Barcelona is only 
partially appropriate given that the season starts earlier than sho-
wn on the potential calendar but ends earlier than recommended.
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CONCLUSIONS
The main conclusions deriving from the study are as follows:
1. The systems for gathering information based on the pre-

sence of  stationary cameras connected to computer systems ena-
bling the transmission of  live images via internet open the door 
to a new way of  obtaining quantitative and qualitative data on 
different aspects relating to tourism. These are relatively cheap 
systems with easy access and high temporal and spatial resolution 
which are versatile in having a multitude of  uses and applications. 
In this sense, webcams and video monitoring systems are good 
instruments for studying the behaviour of  tourist demand in re-
lation to atmospheric conditions. The information they provide, 
which is dealt with rigorously and complemented by other more 
traditional systems such as manual counting, the taking of  pho-
tographs at particular times and the carrying-out of  surveys and 
interviews, can make it possible to understand one of  the many 
aspects involved in the decision-making process as regards the 
tourist-consumer’s destination, and this in turn may be useful in 
the work carried out by specialists and managers involving the 
territory or the activity itself. Thus determining the temporal and 
spatial distribution habits of  sun and sand tourists (in this case 
and as far as motor responses to weather and climate stimuli are 
concerned) and the ways in which they may change depending 
on atmospheric variability can be of  help in coastal management. 

2. Atmospheric conditions have an effect on sun and sand tou-
rist behaviour in so far as our study has shown that the degree 
of  density of  use of  beaches in Spain is basically governed by 
solar radiation (aesthetic aspect) and maximum temperature and 
PET (comfort). According to our results, the most appropriate 
threshold limits for the meteorological variables governing bea-
FK�YLVLWV�DUH��PD[LPXP�WHPSHUDWXUH�EHWZHHQ�������&�DQG����&��
PD[LPXP�3(7�EHWZHHQ������&�DQG�������&��DW�OHDVW�����VRODU�
UDGLDWLRQ�DW��������ZLQG�VSHHG�XQGHU���Pó�V-1 at 13.00 and under 
10 m· s-1 maximum, and no rainfall or under 1 mm/day maxi-
mum or less than that in a 60-minute period. 
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3. Determining the thresholds for beach weather and density 
of  use may be of  interest in coastal management. Applying these 
thresholds to determine the degree of  beach use throughout the 
year can make it possible to anticipate the tourist season calendar 
and therefore best provide and administer during those seasons 
the basic tourist resources that enable the beach to be enjoyed 
to the full (preventing its deterioration as far as possible), servi-
ces to be provided (walkways, showers, toilets, cleaning services, 
HWF���DQG�KHDOWK�DQG�VDIHW\�LVVXHV�WR�EH�GHDOW�ZLWK��VHFXULW\��ÀUVW�
aid posts, lifeguards, signage, etc.). These aspects are fundamen-
tal for maintaining and improving the use of  these leisure and 
recreation spaces, satisfying tourist needs and preserving those 
HOHPHQWV�WKDW�HQDEOHG�WKH�DFWLYLW\�WR�DSSHDU�DQG�ÁRXULVK��:LWKLQ�
the geographical framework of  the study it has been shown that, 
apart from in two cases that are exceptional due to the size of  
their tourist industry and urban setting (Benidorm and Barcelo-
na), the calendar of  actual beach use does not tally with the ca-
lendar of  potential use determined by atmospheric characteristics, 
given that services and facilities are shown to start functioning 
rather late at the beginning of  the season and cease to function 
rather too early at the end, when the sea temperature is higher 
and more agreeable.
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