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People  are sensitive to particular combinations of
meteorological parameters, rather than to individual ones

Weather type methodology (based on daily data)2

Examples of former studies2a

First classifications of weather types for
tourism purposes
(Besancenot, 1989)

Frequency of weather types in two
mediterranean locations

An application to
Funchal (Madeira

islands)
(Alcoforado

1999)
et al.,

Summer weather types

Winter weather types

Winter weather types
by decades in Funchal

Summer weather types
by decades in Funchal

The importance of using local meteorological data

N

Lisboa/GC

Ocean

Praia
Grande

Atlantic

Ta
gu

s

Sintra

Lisboa/GC

10 km00

10

20

30

40

50

60

70

1 2 3 4 5

weather types

%

Sintra

Lisboa

Conclusions

-

- WT are a way to integrate thermal, physical and aesthetical
components

- WT can integrate risk factors
- WT

- Impacts of climate change in tourism will depend on the
change in the frequency of WT
- Based on climate scenarios it is possible to project future  WT
- Personal factors (including psychological features) must be
considered when assessing how people perceive the
atmospheric conditions
- Individuals in outdoor conditions may feel confortable with
temperatures much higher than the values accepted by the
traditional models of thermal comfort, designed  for indoors

Weather types (WT) express global atmospheric conditions
perceived by tourists

- WT have been validated by behaviour or consumption data

must be adapted to specific purposes and to local
conditions
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Much of the climatic information used for tourism is based on data obtained at synoptic stations. These data are
frequently not representative of the local conditions experienced by tourists. An example is given by the
comparison of the frequency of weather types at Sintra/Granja (near Praia Grande) and Lisbon (Lisboa/Gago
Coutinho), 20 km apart. As it can be seen, the coolest weather type (type 1- legend in 2b) is much more common in
Sintra than in Lisbon. The use of data from Lisboa/Gago Coutinho as climatic information of the western
seashore can easily be deceiver to tourists.

Weather types can integrate thermophysiological indices
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Cakes and ice cream on the beach

Restaurant

2 + 4 - Cloudy Days (Warm and Cool)1 - Cloudless Cool Days 3 + 5  - Hot and Cloudless Warm Days

A recent example
Weather types (WT) for recreation at sea side

Location: Praia Grande/Portugal (Alcoforado 2004)et al.

Restaurant

Coffee shop

Cars versus weather typesCars versus weather types
Number of cars parked

at Praia Grande
versus WT

Weather types
classification
was validated
by  behaviour
observation

Consumption
behaviour
versus WT
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Physiological Equivalent Temperature

A way to evaluate the thermal influence in the human body

The climate  is an important part of how the
image of a tourism destination is formed

Thermal
influence

Physical
influence

Aesthetical influence

De Freitas (2003)
Matzarakis (2006)

Oliveira
and Andrade (2007)

T = 34.1ºCa

T = 34.1ºCmrt

v = 0.1 m/s

Pa = 12 hPa
Icl = 0.9 Clo

H = 80 W/m
2

T = 30ºCa

T = 45ºCmrt

Pa = 20 hPa

v = 2 m/s

H = 80 W/m
2

Icl = 0.9 Clo

a. Actual environment b. Standard environment

Actual environment with PET = 34.1ºC and
equivalent standard environment (Andrade, 2003)
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Rainfall
Wind speed

Air temperature
Air humidity
Wind speed
Mean radiant temperature

Solar radiation
Day lenght
Cloudiness
Snow cover

And risk factors:
- Extreme events
- UV radiation
- Health

Another important question about the
assessment of the relations between climate and
tourism is the knowledge of how tourists
perce ive the atmospher ic condi t ions .
Independently of the adequacy of the
meteorological measurements to tourism
purposes, it is the perception of the tourists that
leads to the construction of the climatic image of
the destination. The perception of atmospheric
conditions is a very complex question, that
involve not only thermophysiological factors
(that can be objectively assessed, through the
bioclimatic indices), but also psychological
(subjective) factors. The subjective factors, such as
motivation, individual preferences and cultural
aspects, also influence the way by which the
tourists perceive the weather at the destination
and sense it as more or less comfortable. All these
aspects are very difficult to assess (Oliveira and
Andrade, 2007; Höppe, 2002), but the perception
of the climatic variables can be assessed through
interviews or behaviour observation (de Freitas,
2003).

Perception of weather conditions

a. Homogeneous urban units
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(1 layer)
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Types of clothing ensembles

Percentage of persons that declared
satisfaction with air temperature

Weather measurements

Questionnaire survey

R2 = 0.6366
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The responses to the questionnaire were
analysed assuming the possibility of a
relation between three groups of
parameters: the personal characteristics
of the interviewees, the perception of
comfort revealed by the interviewees
and the atmospheric parameters,
measured during the interview. The
thermal influence, obtained from the
combination of different atmospheric
parameters, was analysed using the
Physiological Equivalent Temperature
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- clothing    - time spent
- age               in the place
- gender      - health condition
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Relation between the parameters studied
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The research group in local and urban
climatology of the Geo-ecology area of the
Centro de Estudos Geográficos (Centre of
Geographical Studies) is constituted by
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Henrique Andrade, Carla Mora and
Sandra Oliveira. The group develops
studies in climatology, in both theoretical
and applied perspectives, mostly in urban
areas, but also in tourism climatology,
climate change in historical period and
local climates in mountain areas.
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The group is currently involved in the
U  R  B  K  L  I  M p  r  o  j  e  c  t
(POCI/GEO/61148/2004) with the
participation of several entities besides
the Centre of Geographical Studies,
namely the National Engineering
Laboratory (LNEC) and the Faculty of
Architecture of the Technical University of
Lisbon. The main aim of this project is to
contribute to the improvement of the
urban climate and the sustainability of the
city of Lisbon, by developing research
about the perception of the bioclimatic
comfort and the climatic risks in the urban
environment.


