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1. Introduction
1.1.

Research rationale

It is largely accepted that holidays and tourists’ movements are highly motivated and
somehow affected by climate and weather conditions. Indeed, temperature, together with
precipitation, presence of sunshine and wind, have been identified as important indicators
that might influence tourists’ activities. Weather conditions at a specific destination and the
related tourism flows/activities are interconnected in different ways. Therefore, tourists and
all those organizations operating in the tourism industry need to be aware about what is the
role of weather on tourists’ movements. In this sense, weather forecasts play an important
role both for tourists and for tourism businesses, since both of them are likely to be affected
by weather conditions and their representations, especially in the pre-phase (decision making
phase) of their experience (Becken, 2010). Moreover, once at a destination, tourists tend to
experience the specific weather conditions in that moment in that destination, and they might
confront with their expectations and/or what they have viewed as forecast. Thus, how weather
conditions are represented is important for many reasons; foremost, weather allows activities
to be undertaken or may act as an obstacle to their participation.

Tourists, nowadays, can plan their travel in a more efficient way than in the past thanks to all
those improved abilities of weather forecast information. In this context, weather affects
tourists’ behaviour and the perception of the quality, and at the same time, weather forecasts
may affect tourists’ travel options and satisfaction. Tourists adopt different strategies to deal
with adverse weather conditions: for example, some tourists might shorten their stay and
move to the next destination earlier, or some might substitute weather-sensitive activities
with others, especially in urban destination (Becken, 2013; McKercher et al, 2014).
Furthermore, weather also influences how enjoyable an experience is, resulting on a tourists’
satisfaction which is likely to be at least partly weather dependent. Indeed, adverse and bad
weather could be seen as an important source of dissatisfaction (Becken & Wilson, 2013).
For example, at a beach destination, majority of rainy days could be an important point
influencing the overall experience satisfaction/dissatisfaction.

Weather forecasts are generally linked with climate information of a specific territory.
Relevant climate information can be obtained through different types of providers and media,
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but nowadays the increase use of Information Communication Technologies (ICTs) has
marked a turning point in the communication of weather forecasts. In this context, several
professional and private climate service providers have embraced the rapid technological
advancements, and ICTs have contributed greatly to the meteorological field, such as all
those private climate provides, as for example Meteo Swiss, that nowadays register a lot of
users on their different online platforms (websites, mobile app and Facebook page).
Therefore, for tourists, the online channel appeared to represent one of the most efficient way
to acquire climate and weather information (Scott & Lemieux, 2009).

ICTs have become a critical element in the modern tourism industry and have fundamentally
transformed the way whereby tourism organizations conduct business and consumer
interactions with stakeholders and tourists (Ali, 2013). However, despite the fact that weather
forecast is becoming more and more accessible by everyone, their accuracy and uncertainty
is still a challenge. Especially, there are some concerns that uncertainty forecasts (and how
they are communicated) will not be completely understood by general users (Savelli and
Joslyn, 2010). This gap will be largely presented in this research, dealing, for example, with
the use of the icons and their consequent misinterpretation.

Based on these different topics, different research questions on the relation between weather
and tourism and mainly related with their implication in the e-Tourism field, will be solved.

1.2.

Research objectives

The main objective of this thesis is to investigate the relationship between two main topics:
1) how weather-related forecasts expressing uncertainty and probabilistic determinants are
perceived by tourists; and 2) how much weather forecasts influence visitors’ willingness to
do specific activities and their enjoyment at a destination. For weather uncertainty is intended
weather data visualization solutions which indicate the likelihood of a meteorological event
to happen (example: “60% chance of rain”), and/or the provision of a range of possible
weather’s outcomes (example: “a maximum temperature of 18 – 22°”); and/or the visual
representation of the meteorological in the form of icon/text/graph.
Therefore, three main research questions, within their sub-questions will be solved.
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1. How are weather-related information represented on online devices, particularly
on professional online service platforms and dedicated mobile applications?


Which are the most popular websites and mobile applications used to check
weather forecasts;



Which are the main frequent weather-indicators represented on these devices;



Which are the main graphical elements present on these devices.

2. How are uncertainty and probabilistic information expressed by weather
forecasts perceived by tourists?


To what extend people are willing to accept probabilistic forecasts in a
hypothetical scenario of weather forecasts’ representation;



To what extent people actually understand the real meaning of a probabilistic
indication;



How much an uncertain weather condition influences an activity to be undertaken
or not;



Generally, which is the main types of information format that people are more
willing to prefer for their tourists’ needs.

3. How much do weather forecasts influence tourists in their decision-making
before visiting a place, while they are at a destination, and the consequent
enjoyment at a destination?


Whether weather forecasts influence long-trip decisions and daily experience;



To what extent weather forecasts influence activities’ choice at the destination;



Whether or not bad weather conditions influence tourists’ satisfaction;



Whether in the past adverse weather forecasts influenced the cancellation of a
trip;



Whether, an unfavourable weather forecasts influence a not daily-visit;



To what extent the level of enjoyment of an activity is connected with weather
condition.

1.3.

Research Design

Overall, the research starts with a deep literature review based on the relation between
weather/climate and tourism, presenting, first of all, their different definitions and
consequently, how much they are interconnected and influence each other’s.
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Secondly, the research is divided into two research phases: phase A, a benchmarking analyses
and the phase B, the experiment with tourists/prospective through an online survey.

Phase A:
In this first phase, a benchmark on different weather-related popular websites and mobile
applications will be carried out in order to investigate which characteristics mainly appear in
the online communication of weather forecasts. This analysis represents the base of the
construction of different scenarios of weather forecasts’ representation that will constitute,
afterwards, an important part of the survey.

Phase B:
Therefore, the phase B is entirely based on the creation of an online and offline survey dealing
with different topics related to research questions 2 and 3. The constructs explored on the
questionnaire derived both from the literature and from the results of phase A, and are divided
in three main categories:
1. Tourists approach to weather forecasts’ in general;
2. Tourists attitude towards perceptions and interpretations of weather forecasts
information in general, and purposely, of probabilistic forecasts and their related
graphic elements;
3. Influence that weather forecasts’ have on tourists’ behaviour (and its sub-groups) and
level of enjoyment.

1.4.

Thesis outline

The thesis is structured into five chapters presenting as follow.
Chapter 1: Introduction
This chapter presents the overall intention and aim of the thesis, introducing its main
objectives structured in two research questions and the method used to solve them.

Chapter 2: Literature review
This second chapter illustrates all the found literature based on the relation between weather
and climate and their different implications: representation of weather information for
tourists’ purposes and the use of new technologies; the difference between deterministic and
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probabilistic forecasts and their use; weather forecasts’ role and its influence on tourists’
behaviour and the impact that weather has on different type of destinations.

Chapter 3: Methodology
This third chapter presents the methodology used in the two phases of the research,
illustrating its different aspects and implications for the research.

Chapter 4: Results
In this fourth part, all the results based on the two phases will be presented and interpreted.
For the first phase, the results of the benchmarking analyses, together with their implications
in the creation of eight different scenarios will be presented. For the second phase, all the
results based on the two different survey will be presented and analysed within different
questions and their categories.

Chapter 5: Conclusions
In this very last part of the thesis, all the findings and results of this research will be
summarized and commented together with their possible future implications for the tourism
field. Finally, in this chapter, limitations and further researches on the bases of this topic will
be presented.
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2. Literature review
This chapter presents the relation between climate, weather and tourism and their related
areas. It introduces the main definition of these three concepts examining how they were
approached over the time. It focuses specifically on the area of weather-related information
and weather forecasts in relation with tourism industry, understanding how much they
influence tourists’ behaviour and satisfaction.

2.1.

Weather, Climate and Tourism

2.1.1. Definitions
According to De Freitas (2003), the so-called research area tourism climatology deals with
the concepts of “climate” and “tourism” and refers to the impact that climate has on tourism,
both on its demand and supply side. The term “climate” implicitly recalls the concept of
“weather”, even if there is a deep difference between the two expressions. In his revised
version of the encyclopaedia of weather and tourism, Allaby (2002) pointed out that the
distinction between the two concepts lies primarily in the measure of the time. That is,
weather is intended as the conditions of the atmosphere over a short period, and is
experienced the same day; climate is intended how the atmosphere "behaves" over relatively
long periods (reported from the website of NASA, n.d.), and “the average weather conditions
that are experienced in a particular place over a long period” (Allaby, 2002, p. 80).
Nonetheless, the concept of climate is strictly related to weather as defined by De Freitas
(2003, p.46) “the accumulation of daily and seasonal weather events over a long period of
time” and where weather is the state of the atmosphere at any particular time and place. On
the other hand, the World Tourism Organization (UNWTO) defines tourism as “the activities
of persons traveling to and staying in places outside their usual environment for not more
than one consecutive year for leisure, business and other purposes" (as cited in the website
of the WTO, n.d.).
In the tourism context, the terms weather and climate are often mixed. Defining “tourism” as
“the act of travelling for recreation, where recreation is defined as an activity in which
individuals voluntarily engage for personal satisfaction or pleasure” (De Freitas, 2003, p.46),
it is possible to argue several correspondences in the dual terms of weather and climate.
Hence, it is important to distinguish deeply their characteristics. A precious contribution in
15

this direction is the work of Allaby (2002), who explored the main factors that affect the
weather and climate of a particular area, which are known as climatic elements. The most
important climate elements can be described as follows:


Temperature: “Is a measure of the relative warmth of an object or substance that
allows it to be compared to another object or substance (one is warmer or cooler than
the other) or to a standard (so many degrees). Temperature can be measured by
different scales but only three are used: Kelvin (K), Celsius (°C) and Fahrenheit (°F).”
(Allaby, 2002, p. 457)



Sunshine: “The Sun is the star around which planets of the solar system revolve, and
the source of all of the light and almost all of the heat on which life depends. With
the term sunshine we refer to the measurement of the intensity and duration of
insolation” (Allaby, 2002, p. 450)



Air pressure: “Is the force that is exerted by the weight of the overlying air” (Allaby,
2002, p. 21)



Wind direction and speed: “Wind is the movement of air that results from an uneven
distribution of air pressure. The wind direction is always given as the direction from
which the wind blows (and not the direction in which it is blowing). The wind speed
is the rate at which the air is moving. This is measured using an anemometer and the
measurement is of its speed only, and takes no account of the wind direction” (Allaby,
2002, p. 555)



Humidity: “Is the amount of water vapour contained in the air” (Sol 90, 2013, p. 86)



Cloudiness: “The extent to which the sky is obscured by cloud, also known as the
amount of sky cover” (Allaby, 2002, p. 95)



Precipitation: “A liquid or solid, crystallized or amorphous particle that falls from a
cloud or a system of clouds and reaches the ground” (Sol 90, 2013, p. 86)

It needs to be remembered that these elements tend to vary from place to place. Indeed, some
climate-related parameters characteristics of the destinations are dependent from
geographical aspects, among them the most important is their latitude/longitude, since “it
defines the amount of solar radiation that a place receives” (Allaby, 2002, p. 80).
Almost the same terms are used by Sol (2013) to define weather as “the state of the
atmosphere at a given moment, as it relates to its effect on human activity. This process
involves short-term changes in the atmosphere in contrast to the great climatic changes. The
16

terms used to define weather include consequently: cloudiness, humidity, precipitation,
temperature, visibility and wind” (Sol, 2013, p. 86)

However, the distinction between weather and climate not always depends just on the
measure of time but it can also be connected with the size and the capacity of the
phenomenon. That is, weather phenomena can manifest themselves either in small or larger
territories, whereas climate events tend to refer to bigger territories and states. Furthermore,
from a touristic perspective, it is possible to summary the climate as what tourists would
expect at a certain time at a particular destination, while weather, as the actual meteorological
condition at a destination, which it might be different from the climate anticipation. Thus if
climate refers to a general concept, weather deals with specified (meteorological) events.

2.1.2. The relationship between weather, climate and tourism
The relationship between climate, weather and tourism has been discussed in literature
starting from 1960s. However, more focused researches, especially dealing with climate
change and its consequences on tourism, emerged in the last 15 years (Njoroge, 2015). The
period between 1960 and 1970, which Lamb (2002) refers to a “climatic revolution”, has
been marked by an extensive investment into researches in the area of climate and weather
forecasting in order to inform human social economic activities especially in planning
tourism experiences. This climate revolution was a result of some American investment into
climate researches in order to better predict weather and climate and to understand the
relationship between climate and social economic conditions (Njoroge, 2015). This early
phase of tourism climatology studies refers to all those analyses that exanimated how
important climate information became in the decision making phase of tourist experience.
This increased an earliest research interest in understanding the importance of weather both
on the supply and demand side of the travel industry.

The interest in the interactions between climate, weather and tourism has increased markedly
in the last decade in response to climate change concerns (Becken, 2013). From 2000, there
was, in fact, a take-off of tourism and climate research and this caused an increase in volume
of publications across the world (Scott et al, 2012). Around the globe, some international
conferences focused on tourism and climate research were organized and have produced a
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large collection of academic papers, which enriched the knowledge of the field that we have
nowadays.
It is widely accepted that climate and weather play an important role both on demand and on
supply side of tourism industry and that “variations in weather conditions can lead to large
changes in tourism demand” (Falk, 2013, p. 24). Tourism depends on different environmental
resources and climate is the resource on which tourism depend in relation with its location,
supporting recreational activities and often being an attraction on its own (Aylen et al, 2014).
Climate can be seen, in fact, “as a resource encouraging the development of tourism or as a
constraint limiting the appeal of a destination” (Boniface, 2012, p. 47). The characteristics of
weather and climate are not entirely important decisive factors for tourism development but
represent an important aspect in both financial terms for tourism (e.g. tour operators’
operations), and for personal tourist experiences at a specific destination. Tourists are more
willing to spend their time at a destination that offer special and unique activities in a warmer
and more comfortable environment than their home country could do. For instance, every
location has a tourism potential and its appeal depends a lot on its climate and weather, that
consequently set the limits for the promotion of a specific potential touristic destination. The
relation between climate and tourism appeal can be briefly explained through the graph below
(Figure 1); the potentiality of a particular place is function of its climate and weather
conditions and of the risks that weather may cause to tourists (e.g. safety). The so-called
“optimum situation” for a destination is reached when its climate appeal is high and the
possible risk level caused by weather determinants is very low.

Figure 1. Schematic representation of the relationships between a climate range and tourism potentialSource:
De Freitas, 2003, p. 46
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Furthermore, for a destination, although different types of tourists might respond differently
to weather and climate condition, its climate generally might tend to determine the length of
stay of the holiday season (Aylen et al, 2014), even if it could be influenced by other factors,
for example, for a family this could be represented by the timing of school holidays.
Therefore, weather and climate affect different groups of tourists in different ways. Daily
visitors, for example, tend to be mainly weather-dependent, as their decision to travel is often
made at last minute, and their plans can be easily adopted according to short-term forecasts.
From a research conducted during the hot summer of 1995 in UK (Aylen et al, 2014), it infers
that good weather is an important factor in determining to take or not a short break or a longday excursion since 52% of the respondents took more daily trips and less than 15% changed
their vacation plans. On the other hand, for long domestic holiday, the decisions-making
process, that is mainly connected with destination and time period choice, is based on climate
information and weather forecasts may not be the primary motivation for a trip reservation
or, by contrast, for a trip cancellation (Aylen et al, 2014). However, in this context, business
travellers make an exception as they reason(s) to travel is business based, nevertheless, they
can also rely a lot on accurate and short-term weather forecasts in order to avoid delays and
variations on their trip.

Anyhow, not just the length of stay, but also the timing of travelling, is influenced by climate.
In this context, seasonality has been described as one of the main challenges of tourism
viability. Tourism seasonality, in fact, is mainly driven by climatic conditions. Seasonality is
caused by different natural conditions: changes in temperature and in hours of sunlight, levels
of rainfall and snowfall; all these variables implicate that the tourist regions have different
seasonal potential and resources and consequently particular seasonal qualities (Lee et al,
2008; Becken, 2013). It is for this reason that some destinations are not highly recommended
in particular time of the year; water destinations, in fact, need a warm temperature, while
skiing requires low temperature and an abundant level of snow.

As presented before, different climatic elements determine weather and climate of a
particular region. The majority of these variables have consequently some influences on
tourist activities. Diverse studies have revealed that temperature is the leading climate
variable for tourism (Aylen, 2014), which has the greatest influence on tourism activities
(Boniface, 2012), and on the analysis of tourist flows (Gössling & Hall, 2006). Water sports
(for example, swimming, surfing or diving) are usually warm weather activities and both the
19

air and sea temperature should be above 20°C in order to be generally considered as
favourable. On the contrast, according to Boniface et al (2012), land-related activities are less
dependent on high temperatures (e.g. biking, hiking), especially when another variable is
taken into account, i.e. humidity. Several studies have tried to identify an optimum
temperature for tourism activities, thus, some scholars have concluded that generally a daily
temperature of 21°C is considered a favourable temperature, even if for urban destination in
Europe ideal temperatures could lie between 20 and 26°C (Alyen et al, 2014). However, these
assumptions on the threshold regarding what is perceived as favourable weather are highly
subjective per each persona, and can depend from different factors, such as type of conducted
activity, clothing worn, age, gender, rate of metabolism, and cultural background.

Precipitation, and especially rainfall, is an important weather variable in determining the level
participation in specific activities (Scott et al, 2008). Much depends on its intensity, duration
and seasonal distribution but also on its timing, since if rain happens in the morning, this
would affect more the participation into an activity than in the afternoon (Aylen et al, 2014).

Successively, also the effect of sunshine is particularly important at the seaside, where
“ultraviolet light is reflected from the water surface and the sand, adding to the head load
which exposed skin is receiving from the sky” (Boniface, 2012, p. 52). In Great Britain, for
example, all the coastal beach destinations, even if they have longer summer days, they are
always more affected by clouds than the beach destinations in the Southern Europe, Spain or
Italy, e.g.
Wind with its direction, speed and strength influence a niche market of activities; being aware
of all winds’ features and movements is necessary for the sailing or surfing enthusiasts or
expert mountaineers, i.e. at high latitudes, strong winds combined with low temperatures
have a pronounced chilling effect and lead to extreme cases to frostbite (Boniface, 2012).

Finally, the monitoring of air quality is also a crucial aspect, as it is part of the concern about
environmental issues and life quality. Particularly, in urban destinations, air quality registers
several episodes of smog and air pollution, since the movement of air is highly limit
(Boniface, 2012).

As all other tourism resources, also climate is subject to change. Scholars are considering
nowadays whether these changes will be beneficial or adverse to the tourism sector or to
20

tourists themselves. From this prompt change, some destinations might gain a result whereas
some will lose out, especially all those dependent on particular types of tourism, as it is
happening nowadays with snow tourism. As climate is strongly under human control, tour
operators and administrators need to adapt their business to these changes.

2.1.3. Effect of climate change on tourism industry
With the term climate change, we refer to “a significant variation in the mean state of the
climate and in its spatial (micro-local) or temporal (seasonal) variability persisting for an
extended period of time (typically decades or longer)” (Scott et al, 2008, p.45). Our world is
constantly threatened by global environmental changes, in terms of modifications of global
cycles, land alteration, the loss of non-renewable resources, unsustainable use of renewable
resources and damage of biodiversity. In this context, it is possible to argue that tourist flows
might rapidly change and some destination will lack of tourists’ arrivals. It is expected that
climate change will affect tourist behaviour as a result of altered conditions of holiday
experiences at a destination level and climate variable perceived less adequate by tourists
(Gössling & Hall, 2006). The 1990s saw a massive interest in the relation of climate change
and tourism demand; early researches on tourism industry and climate change contains the
work of Smith (1990) who pointed out that the “degree of consumer satisfaction and even the
level of safety in some environments are likely to change. In this view, winter sports and
coastal tourism infrastructure would be affected by global warming and sea level rise”
(Njoroge, 2015, p. 96). The World Tourism Organization (UNWTO) together with several
organizations organised the First International Conference on Climate Change and Tourism
in 2003. This event was important in order to raise awareness about the implications of
climate change within the international tourism community. In this context, the general
secretary of UNWTO Francesco Frangialli has declared that “Climate change will constitute
an increasing risk for tourism operators in many destinations. With many tourism activities
heavily dependent on the climate and insurance policies increasingly affected by natural
hazards, accurate weather information and forecasting of extreme climatic events are
becoming ever more important for tourism businesses.” (Scott & Lumieux, 2009, UNWTO,
p. 10). In the last years, in fact, a lot of researches and models were analysed in order to better
describe the variability of climate, the presence of extreme events and, primarily, to
understand which indicators are important for the tourism sector and its profit (e.g. number
of rainy days, length of showers, thermal comfort, duration of snow season) (Scott et all,
21

2008). According to Scott et al. (2008), the vulnerability of climate change will be relevant
for tourism destinations and tourists, requiring the adaptions of the major tourism
stakeholders. Therefore, the interaction between tourism and climate change is not a future
concern, since is already influencing the decision-making process in the tourism sector.

2.2.

Weather-related information and ICTs

2.2.1. The importance of communicating weather-related information in touristic
contexts
As previously mentioned, weather/climate and tourism/recreation are highly interconnected
in different ways and, consequently, several tourism actors such as the tourists themselves,
tourist organizations, travel agencies, tourism planners, and all involved stakeholders, need
to be aware about the role of weather and climate and how to better communicate them to
tourists (Matzarakis, 2006). Indeed, travelers could be highly disappointed if they have to
suddenly cancel a weekend trip because of weather. For this reason, climate, and especially
weather information is of interest for tourists and tourists’ organizations before, but also
during the holiday period. Weather information and its application in the tourism industry
assists tourism planning, and might reduce all the possible negative effects of weather and
climate on tourism economy and its profit (Matzarakis, 2006). Therefore, it is possible to
argue that travel organizers are aware of the importance of weather on tourism experiences,
e.g. rainy summers or winters without snow can negatively affect the number of tourists’
arrivals. In the figure in the following page, the interaction between weather and climate and
their related variables are expressed through a simple scheme. The figure 2 presents a
schematic summary of which climate-related information are important to be known before
travelling to a summer or winter destination, since are the most important characteristics of
success of the two type of tourism (winter or summer based).
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Figure 2. Relations between climate and tourism. Source: Matzarakis, 2006, p.100

It is acknowledged that tourism, especially the summer and mass tourism, can be easily
described by the 3 “S”, namely presence of Sea, Sun and Sand, and that the majority of the
tourism factors creating the triple S are dependent on weather and climate (Figure 2).
Matzarakis (2006) underlined the another factor can be added to the 3 S, that is presence of
“Snow”, which represents, together with its variables (e.g. snow covers, snow reflexion) the
main determinant for a winter destination.

Given the importance of weather and climate information in the tourism industry, there has
been an increase number of climate information providers and communication technologies
used to inform tourists in the last two decades (Scott. & Lemiuex, 2010). The main sources
of climatological and meteorological data include all the national weather services, private
weather services, environmental agencies and governmental authorities. Secondary sources
include different types of communication media: tourism guidebooks and magazines,
television, radio, newspapers and the Internet (e.g. weather-related websites, online tourism
platforms or blogs) and its related ICTs (Information Communication Technologies), such
as, for example, all those mobile applications and hand devices with their operative systems
(iPhone and IOS, for example). However, as Matzarakis supports (2006), all the data from
these last sources have very little temporal and spatial detail since climate information from
internet providers often describes only current conditions of climate or weather forecasts for
the next few days. From a meteorological perspective, in fact, national weather services for
weather forecasts provide a more accurate and complete vision of weather and climate-related
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information for a certain destination (Matzarakis, 2006). Numbers and data from these
providers include many parameters with a high degree of precision and temporal variability
but often they do not have an appropriate pertinence with tourism climatology’s issues.
However, synoptic meteorology, such as all those data delivered by meteorological centre,
which concern with the collection of a large-scale variables and with the prediction of a largescale weather systems (e.g. extratropical cyclones) (reported from the Department of
Atmospheric Sciences, n.d.), is partially, or never, used for tourism purposes.

For the tourism industry, according to a research conducted by Matzarakis (2006) analysing
different destinations and their tourism guidebooks’ weather-related information (Figure 3),
from the all meteorological and climatological parameters, the most important for tourism
businesses and tourists’ movements are:
-

Air temperature

-

Air humidity

-

Wind speed

-

Wind direction

-

Cloud cover

-

Sunshine duration or radiation fluxes

-

Rain and precipitation
Figure 3. Climate and weather variables for Santorini (Greece)
Source: Matzarakis, 2006, p. 102

The previous figure shows which variables are present in a tourism guidebook of the island
of Santorini (Greece) confirming what Matzarakis supported in his research (2006). For this
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specific case, the main characteristics of weather and climate for Santorini that could have
impact on tourists’ travel decisions and experience all over the year are air temperature,
sunshine duration, precipitation, humidity and water temperature.

Generally, it is not certainly easy to list the most relevant weather related information for
tourism since all tourist destinations differ from their characteristics, climates and latitudes.
In the case of summer destinations, as seen with the example of Santorini, in fact, the
parameters of water and air temperature play a crucial role for tourists and could be the most
important decision-making factors. In most cases, being aware about air temperature of a
destination provide very helpful information for tourists. In contrast, for winter tourism, in
which climate is highly important for the annual economic success for a destination, not only
the air temperature is the most important parameters, but mainly the level of snow cover play
a sensible role for tourists’ arrivals.

2.2.2. Weather information providers
There is a clear distinction between different climate and weather service providers; while
national meteorological services produce climate information that benefits at large-scale the
public sector (minimizing damages on human well-being, e.g.), other private sectors
providers give tailored products specifically created for the use of special end-users and
consumers (tourists, in our case) (Scott & Lemieux, 2010).

The National Meteorological Services. One of the main important provider for climate and
weather information is government that according to the World Meteorological Organization
(WMO) should be supported by a National Meteorology Service (NMS) (Scott & Lemieux,
2010). Each country should have a NMS organized in relation with its national circumstances
and community with a high level of awareness within the country (Scott & Lemieux, 2010).
In the tourism sector, the NMS can be divided into four main categories:
-

Basic weather services, i.e. observations;

-

Forecasting and weather alerts and all weather services and warnings for air and
marine transportation;

-

More specialized services for tourism consumers;

-

Adaptation to climate change.
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The issue of giving weather alerts and advisories is the most important role of NMS, since
this enables all tourists and institutions to prevent possible damages, as happens for example
in the case of hurricane and strong storms. Moreover, these national services are able to
provide relevant weather-related material to mass media and third parties active in
communicating in the tourism industry (e.g. brochures, guidebooks, magazines and
websites). This flow of weather-related information is precious not only for tourists in
planning their experience, but also for organizations and agencies in producing more specific
and accurate climate-related products/services.

Private meteorological providers. In contrast with the standardized public service providers
and following the rapid technological improvements, new private service providers emerged
in the market of weather data provision by using the new information technologies, mainly
through all those new channels and applications that can be freely accessed by users. This
aims at producing more user-friendly products than the ones delivered by the NMSs (Scott
& Lemieux, 2010). The majority of private sector service providers embraced rapidly new
tailored products specializing their services in developing new climate and weather products
for the tourism industry. The most important private provider in the weather forecast area in
the United States, i.e. The Weather Channel, started providing specialized weather products
and information for all different tourism activities, events and destinations becoming the
main supplier for events such as for example the Major League Baseball, for special routes
(air transportation), beach destination and potential honeymoon locations. Moreover, this
company started giving specific information to individual tourists introducing new variables
for specific subsectors. They introduced the Golf Index based on a scale from 0 to 10, where
0 is a totally reverse weather for golf activities and where 10 anticipates an excellent golf day
experience. They put on the market different applications, such as for example a specific
application dedicated just to all American parks with its Mosquito Index, which predicts how
active and with which frequency mosquitos could hit in a specific park.

Following the rapid success of Weather Channel with its indices and user-friendly tools and
that at the end of 2009 reached 3.8 million downloads (Scott & Lemieux, 2010), many other
companies launched new weather-tourism-related applications that include always-new
updated options, e.g. real-time weather conditions, animated radar maps or traffic cameras.
The production of weather information alone, in fact, is not sufficient for tourism planning;
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it should be delivered in a form that is relevant, well understood and immediate to tourists
(Scott & Lemieux, 2009).

2.2.3 Tourism Operators
Not just private and public service providers provide weather information to tourists, but also
tourism operators provide such information for the major purpose of informing tourists and
help them in planning their trip. Different reviews have proved that the majority of tourism
operators offer limited climate information (Scott & Lemieux, 2019). In general, they tend to
communicate the average of the temperature of the month (Scott & Lemieux, 2010), even if
this could have a limited value for tourists, especially for all those that would know more
about what they could experience once at a destination. It could be more important, indeed,
deliver information recognized to be more necessary for travellers, as the temperature above
the threshold in a specific time of the year, for example.
Some tourism operators, especially those operating in more dynamic but risky environments,
are willing to provide more useful information in order to make people prepare for their
travel, including also which is the best timing for travel to that destination (for example, a
desert area). Moreover, some resorts continuously offer information to its clients also when
they are already at the destination to assist them in planning their activities and to leave them
with a reinforced and pleasant image of their destination (Scott & Lemieux, 2009). Tourism
operators receive all the necessary information form the NMS or thanks to some private
meteorological companies. Thus, according to the type of destination, they offer a different
range of information; if, for example, weather conditions could be highly risky for tourists,
the tourism operators will provide a more comprehensive information (Scott & Lemieux,
2010).

2.2.4. Destinations
As tourism operators, also organizations that promote tourism at a specific destination (a
Destination Management Organization - DMO) provide climate and weather information.
For a DMO, which plays a key role in the development of a long-term tourism growth and
which represents a transition between the destination and tourists, weather and climate are
important assets of their strategy.
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In providing weather information, these organizations aim at two primarily objectives:
marketing the destination and assist travelers in organizing a safe and thoughtful trip (Scott
& Lemieux, 2009). Frequently, climate and weather help also the destination in the creation
of a destination image and brand. Weather, in fact, can be part of the marketing strategies; in
Iceland, for example, where weather is not the main destination appeal, a marketing motto
started saying “Iceland: more solar than polar”. Thus, other destination used adverse weather
conditions to develop specific tourism products. The city of Tarifa (Spain), for example, has
been recognized from its frequent and high winds that made the destination not suitable for
a 3s tourism. However, destination organizations found the strong wind to be an attraction
itself for kitesurfing and windsurfing enthusiastic. The city has now branded itself as “the
windsurfing capital of Europe” (Scott & Lemieux, 2009).

2.2.5. Role of ICTs on weather and climate information
Nowadays, the main channel that destination and tourism operators use is Internet and its
websites. As emerged from a research conducted by Luna-Nevarez and Hyman (2012) who
analysed 262 destination websites and their characteristics, the section of the weather
information is present on the 48.5 % of the sample and is included in the part of travel aids
of the websites. The two authors stressed on the fact that, different from the past, these aids
are highlighted more on the homepage of a website than on secondary pages. Furthermore, a
research taken by Scott & Lemieux (2010) from a sample of German tourists travelling to
Mediterranean countries reveals that 73% of them looked for the climate of the destination
before travelling to and the 42% before booking. This confirmed the fact that ICTs have
contributed greatly to the meteorological field and that for tourists the online channel
represents one of the most efficient and rapid way to acquire climate and weather information
for their travels (Scott & Lemieux, 2010). Nowadays, all the online travel portals that do not
display climate or weather information are jeopardising their sales, since the majority of
consumers will briefly leave their websites to search for some contents on other portals.

The Internet has highly transformed and changed tourism and its industry. Information and
Communication Technologies (the ICTs) has become a critical element in the modern
tourism industry and has fundamentally changed the way in which tourism organizations
conduct business and consumer interactions with different stakeholders and consumers (Ali
& Frew, 2013). As supported by Buhalis (2003), “ICT is the umbrella term which refers to
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all those products that stores, retrieves, manipulates, transmits and receives digital data and
how these differing applications work with each other” (Ali & Frew, 2013, p. 2). The rapid
development of computerized systems has led to their use in a wide range of functions and
activities in our everyday life. ICTs have changed our lifestyles and revolutionized how
tourists think, act and plan.

From a research conducted by Luna-Nevarez and Hyman (2012), it is clear that among all
internet users, the 95% of them have searched on the web to gather travel-related information
and that 93% have visited a destination website before travelling to a place. The Internet has
become a primary key marketing channel for tourist destination and the DMOs promote and
market their destination through the use of specific websites and channels. The application
of the new information and communication technologies have made deep changes in the
market. Tourists, nowadays, are always more seeking out sophisticated and high-quality
products, as we have seen with the increased number and requests of weather-related mobile
application on the market. All these changes have led to a “new tourism”, that is more
flexible, segmented and customized. Tourists are now more knowledgeable in what they
could expect while visiting a destination, in terms of activities, environment, places to visit,
restaurants, tradition and culture and last but not least, in terms of weather and climate.
However, despite the fact that weather- and climate-related information are more accessible
by everyone, their accuracy and uncertainty represent still a challenge, although the
forecasting technology have been highly improved in the last years.

2.3.

Weather forecasts: definition, role and uncertainty

2.3.1. Definition of weather forecast
Theoretically speaking, a forecast is a set of probabilities combined together to a set of future
events (Fischhoff, 1994). In our context, when we refer to tourism climatology, we deal with
a weather forecast that is the application of technologies and applied sciences in the
prediction of the movement, the changes and the possible states of the atmosphere. Once
meteorologists receive different information from different weather stations and satellites,
they interpret all this information in order to predict how the weather will behave in the next
days and hours at a certain location (Allaby, 2002). However, a forecast period may range
from 12 hours to different months but “the shorter the forecast period, the more accurate the
forecast is likely to be” (Allaby, 2002, p. 533). As already mentioned before, meteorologists
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and meteorological centre mainly deal with synoptic data showing the main meteorological
variables, such as temperature, humidity and air pressure applied at large-scale weather
systems. However, as Allaby pointed out (2002), forecasts’ information need to be tailored
to the issues of those people who will use them for their application field, for this reason, the
present forecasts, and in our context the ones used for tourism purposes, are mainly based on
numerical forecasting and probability forecast (as we will explain later in the next chapter).
Numerical forecasting is based on the theory that weather patterns repeat themselves over
time; it is built up indeed on the concept of taking current observations of weather and
processing the date with specific models to forecast future state of the atmosphere (as cited
by the National Centre for Environmental Information, n.d.).

2.3.2. Sensible role of weather forecasts and their representation
Weather forecasts play a sensible role both for tourists and for tourism businesses, since both
of them are likely to be affected by weather conditions and their representation (Becken,
2010). The World Tourism Organization considers weather as the main influencer on the
choice travel decisions and states (2007) that “an accurate, geographically specific
meteorological information is essential for tourism operations”. However, specific theories
related to the best representation method for designing weather forecasts are still missing and
it is difficult to state, which is the best and communicative way to represent weather-related
information for tourism purposes.
In the communication field, however, it is often discussed which is the best and most effective
communicative way for end-users and with the advent of mobile phone and new
communication technologies this debate was connected with the increased use of icons in
representing the functionality required by users. Mobile interfaces, in fact, use increasingly
icons and symbols to represent what they want to communicate to their consumers. Clearly,
how the user perceives and interprets the icon is the key and success of its use (Gatsou et al,
2012). As Gatsou et al (2012) pointed out, an icon is the simplest way of representing a
concept, since it is essentially a pattern of lines that reminds what it stands for. An icon is
much more effective than other representations’ means. For this reasons, tourists may be
more attracted by an icon or a graph than a descriptive text as they might see this
representation as a quick and easy method to convey a concise message.
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In the past, the majority of weather icons belonged to the “dead-until-touched” group of
icons, which refer to all those icons that behave as static representation, without any
additional displayed digital information (Stephanidis & Antona, 2013). Nowadays, instead,
the majority of weather icons used by different operating systems, such as Android or
Windows, have overtaken this issue and show current weather forecast using also animated
representation.

However, it is not always easy to understand the real meaning of an icon. The main
requirement of this representation is to be clear, distinguishable and noticeable by all users.
It is for this reason and also due to the high numbers of icons present on different websites,
that the main private and public weather providers (Meteo Swiss or 3B Meteo, for example)
have drawn up different reports explaining the precise meaning of all different icons (Figure
4).
Figure 4. Interpretation table of icons of Meteo Swiss. Source: Meteo Swiss report, 2016

In many websites and mobile applications (Figure 5), the content of the weather-related
information represented is not just an icon but it is enriched with different data and weathervariables: a forecast text, temperature, precipitation or wind direction and speed for example.
The website of Meteo Swiss, in fact, from the home page presents an icon within its
description and the temperature of the day (with its minimum and maximum temperature
values) and then gives the opportunity to investigates in a broadest sense the forecast of the
day, by clicking on specific links.
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Figure 5. Screenshot of the weather forecast displayed on the Meteo Swiss website.
Source: Meteo Swiss website, n.d.

2.3.3. Weather forecasts expressing uncertainty: probabilistic and deterministic
forecasting
As already showed before, “probability forecast” is one of the main method used nowadays
by meteorologist in expressing weather forecasts. As Allaby presented in his revised version
of the Encyclopaedia of weather and climate (2002), a probability forecast deals with an
expected likelihood of a particular type of weather’s event, usually precipitation. In this sense
and because we have short- and long-term forecasts, we should distinguish two different
types of weather forecasts: deterministic and probabilistic.

Short-term forecasts are mainly deterministic ones and refer to an event of a specific
magnitude at a specific time and place. Deterministic forecast states what it is going to
happen, when and where. Deterministic forecasts deal more with variables as temperature or
wind or with specific phenomena, e.g. the forecast of a tornado in a specific area or the actual
temperature for tonight. On the contrary, long-term forecasts might be probabilistic, since
they refer to the probability of an event of a certain magnitude may occur in a specific area
in any time. Precipitation is the main variable of probabilistic forecasts and in general, in fact,
people talk about “30% chance of rain”. The advent of computers turned forecasting into an
always more probabilistic science and influenced the way forecasters communicated with
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people. Americans, in particular, were the first to be exposed to probabilistic information
(Gigerenzer, 2005).
2.3.4. Probability of Precipitation (PoP)
The main area of probabilistic information deals with Probability of Precipitation (PoP). In
the 1998, the National Weather Service (Gigerenzer, 2005, p. 624) define PoP as “the
likelihood of occurrence expressed as a percentage of a measurable amount of liquid
precipitation during a specified period of time at any given point in the forecast area”. The
appearance of the concept was considered to be in the last 1960s mainly in the area of United
States, where it is still much more used than in Europe and other continents. From a research
conducted by Gigerenzer et al (2005), it is clear, in fact, that probabilistic forecasts were
introduced into mass media providers in New York in 1965, in Amsterdam in 1975 and in
Berlin in the late 1980s. In Milan, they were introduced only in the online providers rather
than in TV and Radio programmes and in Athens they are still not reported in the mass media
at all (Gigerenzer, 2005).
A probability forecast always states that “there is a 60% chance of rain” or a “0.6 chance of
rain, since, as Schneider pointed out (2011) probability can be expressed or through a
percentage or as a decimal between 1 (no chance at all) and 1 (absolute certainty). This
probability means that overall there is 60 percent chance that the weather will be rainy at a
specific place and 40 percent that, on the contrast, it will not rain. Thus, as some people
believe, a 60% chance of rain does not mean that it will rain in the 60% of the area; rather, it
means that when the state of the weather is like today, an amount of rain will fall the next
day 6 out of 10 cases. In the following table (figure 6) used by the National Weather Service
of United States, different level of probability of precipitation and their likelihood are
summarized as follow.
Figure 6. Probability of precipitation and its expression
Source: The National Weather Service, n.d.
Probability of precipitation (%)

Expression of Uncertainty

Equivalent interested Area

10 %

(Rarely used)

Isolated/Few

20 %

Slight Chance

Widely Scattered

30 – 40 – 50 %

Chance

Scattered

60 – 70 %

Likely

Numerous

80 – 90 – 100 %

Very Likely

Periods of
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2.3.5. Communicating uncertainty
In the communication context, we define weather probabilistic information as all those
weather visualization solutions, which indicate the likelihood of a meteorological event will
happen (60% chance of rain), or the provision of a range of possible weather outcomes (a
maximum temperature between 18 – 22 °C) (Peachey et al, 2013).

In general, there is an overall concern that the majority of people have some difficulties to
understand probabilistic information and for this reason, with the exception of probability of
precipitation, forecast uncertainty is almost never communicated in mass media providers.
Some meteorologists, in fact, believe that expressing uncertainty in weather forecasts may
reduce weather forecasts’ credibility, even if the majority of people already understand and
accept the imperfection of weather forecasts. On the other hand, this concern inspired in the
late years, new researches in this field in order to better understand how to communicate
uncertainty forecasts. According to Morss et al (2008, p. 974), “communicating forecast
uncertainty is important because it avoids conveying false certainty in forecasts, allows
forecast providers to impart their knowledge about forecast uncertainty and may help users
to make more informed decisions”. The early results of these latest researches are
encouraging: there are experimental researches, in fact, showing that under uncertainty
forecasts, people made better decisions rather than the ones just based on deterministic
weather information (Joslyin et Savelli, 2010) and others demonstrating that more than 70%
of respondents are willing to receive uncertainty in weather information (Gigerenzer, 2005).
Without reliable uncertain information, people could underestimate the likelihood of an event
and they may not be enough worried about it (Joslyn & LeClerc, 2011).
However, from different studies conducted over the years on this topic (Murphy et al 1980,
Sink 1995, Saviers and Van Bussum 1995 and Gigerenzer et al 2005), it emerges that the
majority of respondents did not know the meteorologically interpretation of the statement
“There is a 60% chance of rain for tomorrow” (Gigerenzer, 2005). The interpretations that
people gave to the probability of rain, especially in the United States, are diverse and this is
generated from the fact that there is a lack of a real explanation from who communicates,
since mass media and meteorologists usually use different definitions and demonstration
when they communicate probabilistic information. It is for this reason that Gigerenzer
showed in his research (2005) that generally people prefer the communication format of
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percentages together with non-numerical text in order to better understand the likelihood of
the specific event and to have a clear and complete representation of the information.
Furthermore, Joslyn & Nichols (2009) argued that whether uncertain information is presented
as a frequency, i.e. 1 time in 10, people understand easier than the one expressed in
percentage (10% of chance), since numbers are worded in a way to give a mental
representation of the event.

Thus, despite the fact people may be much more interested in probabilistic information rather
than just deterministic ones, meteorologists and private weather information providers,
especially in Europe, are still hesitant whether include this uncertainty or not and they
continue presenting forecasts in terms of amount of rain expected (1 mm of rain forecasts for
tomorrow).

2.4.

The impact of weather on tourist travel

“Climate and weather are key ingredients of a destination’s geography: they influence tourist
flows, have significant on-site impacts on the tourism resource based and influence tourists’
activity participation, satisfaction and safety” (Becken & Wilson, 2013, p.2)

On tourist travel, weather plays a much more important role than climate, which is most
relevant in the trip-planning phase of the experience. As summarized in the figure below
(Figure 7), weather is connected with the on-site behaviour and the choice of activities, that
could be adapted, changed or accepted; with the degree of spending and finally with the level
of satisfaction.
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Figure 7. Weather-climate information for tourist decision-making
Source: Scott & Lemieux, 2009, p .30

Weather behaves as a facilitator that makes tourists activities at a specific destination
possible, enjoyable or practicable and acts as an obstacle to participation and supports trip
cancellations (Becken & Wilson, 2013). To the extreme, weather conditions can also
influence tourists through transportation delays, cancellations and accidents.
2.4.1. Weather affecting tourists’ experience, satisfaction and enjoyment
At a destination, tourists experience different weather conditions, which therefore, are
important for different reasons. Foremost, these weather conditions are the fundamental
factor for an activity to be undertaken or not; “for example wind speeds over 15km/h were
found to be detrimental to fishing or water skiing, whereas motor boating could be undertaken
up to wind speeds of 50km/h” (Becken, 2010, p. 5). Weather also affects how enjoyable and
experience could be and consequently, tourists’ satisfaction is likely to be highly or partly
weather-dependent (Becken & Wilson, 2013). Finally, also safety can depend a lot on
weather conditions, mainly in relation with extreme events. In the late 1989, Besancenot
declared that “the ideal climate for tourism should provide a basic level of comfort that
includes enjoyment and safety” (Lohmann & Hübner, 2013, p. 45).

In 2003, De Freitas distinguished three main aspects of tourism climate, analysing its thermal,
physical and aesthetic components. The thermal aspect deals with the comfortable level of
tourists describing how much pleasant they feel in a certain situation. The physical dimension
refers to all those “non-temperature climatic conditions” (wind or rain) that are important for
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the success of specific activities. The aesthetic component describes the psychological
consequence and investigates whether tourists would enjoy or not certain climatic conditions
(Becken, 2010). All the three components and their related impacts on tourists are
summarized in the figure below (figure 8), in which it is clear how different facets of climate
influence tourist experience from the extreme level of enjoyment to the opposite state of heat
stress and therapeutic recuperation.
Figure 8. Facets of climate and impact on tourists. Source: Becken, 2010, p. 5

From the figure 8 it is distinct that what makes an experience enjoyable and satisfying are
variables as sunshine, good level of air quality, snow, visibility and a reasonable day length.
However, weather conditions are not always pleasant/favourable for tourists. Therefore, there
are different behaviours that tourists show in order to demonstrate to what extent they are
willing to adapt to adverse weather conditions. Becken (2010) listed different on-site
behaviours related to the actual weather at a destination that generally tourists manifest:


Move from sun to shade in order to avoid an unfavourable condition;



Change activity in order to adapt to weather conditions;



Use structural aids, e.g. an umbrella in case of rain;



Adjust thermal blood heat putting more clothes;



Adopt passive acceptance.

2.4.2. Weather affecting tourists’ behaviour
Weather starts influencing human behaviour in very different ways and aspects; people can
be affected by weather in deciding which clothes to wear, which activities to undertake and
which destination and places to visit. From a demand perspective, weather, not only exerts,
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as extensively explained before, a certain level of influence on destination’s attractiveness
and appeal or on timing of travel, but influences also the individual motivation for travel. The
influence of weather on human behaviour is of interest of many areas of research and
application, not just in the tourism field but also in social science and financial behaviour
(Lohmann & Hübner, 2013). Thus, studies from different area confirmed that there is, in
general, a considerable link between weather and consumer behaviour.

It is evident from different researches that people dealing with bad weather are more willing
to cancel or postpone their trips and substitute planned activities with less weather-sensitive
ones (Becken & Wilson, 2013). In general, tourists, in fact, are flexible individuals that “will
adapt a number of coping strategies in order to deal with adverse weather” (McKercher et al,
2014, p. 444). Some tourists will shorten their vacation period moving to the next stop earlier
than expected and within the destination, they will replace planned activities with other ones,
adjusting the time spent outside. From a research conducted in New Zealand by Becken &
Wilson (2013) interviewing international tourists at the end of their vacation periods, it
emerged that the many respondents made some changes due to adverse weather conditions
(Figure 9). They changed their length of stay and the routes that they took, but foremost,
weather influenced which activities they undertook.
Figure 9. Changes to timing, route and activities due to weather in the New Zealand case
Source: Becken & Wilson, 2013, p. 20

Moreover, changes depended a lot on the age of travellers: people who made changes, in fact,
were more likely to belong to the middle age and to the young group (Figure 10). Finally, as
already seen before with the case of English tourists, lots depend on the type of tourists and
on the purpose of their visit.
However, there are some constraints on trip’s changes due to weather conditions. Some trips
characteristics, in fact, help changes and other make it difficult, for example if the trip period
is very short, this could not facilitate making some changes, on the contrary, if the mean of
transport is caravan, this could facilitate changes of travel routes (Becken & Wilson, 2013 –
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Figure 10). Changes, in fact, are more flexible for individual tourists than for the one who
travel with a group or with a pre-paid travel packages.
Figure 10. Characteristics of the sample of the New Zealand Case
Source: Becken & Wilson, 2013, p. 21

From the figure, it is confirmed that people between 18 and 55 years old are more willing to
change their plans that the ones over 56. It is evident that a transport mode as a campervan
influences the possibility of changes (49% some changes and 20% substantial changes).
Finally, it strengthens the fact that the length of stay represents one of the constraint for
possible changes.

Eventually, weather and climate information play a major role in the relationship between
weather and tourists’ behaviour. Climate/weather change adaptation in fact, starts at home,
before undertaking the trip. All those tourists who inform themselves before the trip, are
aware of all those weather conditions in which they might incur (Becken & Wilson, 2013),
and they are more willing to adapt. However, researches on the process of how tourists
integrate weather and climate information in their decision-making process remain limited
(Scott & Lemieux, 2009).
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2.4.3. The impact of weather on different types of destination
Finally, depending on the type of destination, there are different impacts of weather on tourist
travel. Weather, in fact, might affect tourists’ flows in a different way according to the type
of a destination. Rural and urban areas, for example, are dependent on weather on different
degrees. Urban tourism appears to be highly independent on changes in weather conditions,
while tourism in rural areas is more likely to be dependent on good weather (Falk, 2015).
Urban tourism, in fact, depends mainly on activities such as heritage-related activities,
shopping, conference and business visits or nightlife, and all these activities are independent
towards weather conditions.
This is why the majority of researches based on the topic of the impact of weather on tourists’
behaviour are focused on all those areas where weather and climates are the primarily appeal
for the destination (a beach destination, for example). The limited studies on the relation
between urban destination and weather demonstrated that these destinations are quite resilient
to behavioural changes, as McKercher (2014) proved with a research conducted in Hong
Kong. His study focused on a popular urban destination that records annually a high level of
arrivals and affirms that the actual weather conditions, even if the level of air pollution is
continuously higher, do not affect tourists’ behaviours. Thus, neither the current weather
conditions, either the perception of comfort level due to weather conditions have influence
on tourists’ behaviour.

Anyhow, the limited impact that weather has on urban destination depends a lot on the nature
of tourist visit. It is clear that for rural areas all nature-based activities without a favourable
climate could not be undertaken. Adverse weather for walking or hiking can lead to a decline
in the number of arrivals. In an urban destination, indeed, out-door activities can be easily
substitute with in-door activities. In mature urban destination, in fact, the urban space is
divided in a series of nodes concentrated around different attractions, shopping and business
centres; each node consequently forces the development of a range of complementary
activities as substitutes in a node that is more weather-sensitive than another one.
However, Scott & Lemieux (2009) found out that, although the different types of
environments, there are some variables that remain in any case important key climate
components of the tourism experience.
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To conclude, it is largely demonstrated that tourism is dependent to many resources
(economical, natural, social or financial), and that weather and climate are key factors for
tourist travel before and during the travel experience. Moreover, weather affects tourist travel
in what that is tourists’ satisfaction, enjoyment and degree of good and pleasant experience.
As previously mentioned, several scholars investigated the topic of weather-related
information with its main important providers and distributors, and also on how this weather
information influence tourist before the trip. However, there is still lack of research on how
tourists behave, interpret and face with weather forecast once they are at a destination.
Consequently, in a broadest sense, some other aspects of this connection between the two
concepts need to be still investigated. In this research, a benchmark of different online
channels and devices will be conducted in order to have an overall map of the online
visualization of weather information that will be the base of the construction of a survey
investigating the relation between weather information and tourism’s movements.
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3. Methodology
This chapter presents the methodology used to investigate the two main phases of the
research. In a broadest sense, the entire work is based on an empirical research, since it does
not involve only theory and a literature review, but it focuses on collected data, both primary
and secondary ones. Primary data are all those data that are collected during these research’s
phases; secondary data, such as all those data presented in the literature chapter, instead, have
been gathered in previous researches. Overall, the research is based on a deductive approach
(Figure 11); it starts from a logical reasoning behind theories, passing through three main
research questions and concludes with tested hypothesis and results and consequently
conclusions.
Figure 11. Deductive approach
Source: Research Method for Leisure and Tourism, Veal, 2011
Theory

Hypothesis

Observation

Confirmation

The two phases of the research are based on a qualitative approach; the benchmarking phase
is a deep analyses of specific contents present on online devices, whereas, the second part
aims at describing a phenomenon (the relation between weather and tourism) in a deeper and
more comprehensive way, considering all its different features and characteristics. The
results of the benchmarking analysis become then quantitative results, since specific ranking
and parameters are defined in order to determine the different frequencies of the found
indicators.

Phase A. A research of different weather forecasts websites and mobile applications
delivering weather-related information for the city of Lugano

The first research phase aims at answering to the first research questions and presents a deep
analysis of a sample of different professional private weather and climate providers available
online, both on their websites and mobile applications. This phase investigates which are the
main indicators of weather-related information that occur in the online communication
context.
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Phase B. An analysis of the relation between weather forecasts and tourism’s
movements and uncertainty expressed by probabilistic weather forecasts

The second phase aims at answering the second and third research questions and deals with
two different types of survey, an online and an offline one. The main aim of this part is to
find out to what extend weather influences tourists’ behaviour, satisfaction and enjoyment.
A substantial part is dedicated to investigate how weather forecast uncertainty is
communicated with the objective of understanding which degree of importance tourists give
to probabilistic information, mainly to probability of precipitation, and to what extend they
understand its real meaning.
The two phases are highly interconnected; from the data collected during the phase A, it has
been possible to develop the constructs investigated on phase B.

3.1.

Context of the research: Lugano and Meteo Swiss

As part of the participants involved in the study were contacted in Lugano, and the
questionnaire was distributed by the Swiss Regional Destination Organization: Ticino
Tourism (where Lugano is located), it is relevant to briefly describe the location which
represents the geographical context of this study. Lugano is situated in the southern part of
Switzerland, which is highly influenced by the Mediterranean Sea streams and is
characterised by milder winters and more humid summers than in the northern part of the
country (as reported in the website of Meteo Swiss, n.d.).

Lugano is located in a rich natural and cultural area that offers to its tourists a wide range of
activities; from natural excursions to cultural museums, to water experience- to trekkingrelated activities and from culinary experience to different numbers of events and festivals
all over the year. Many of these activities are higher seasonal- and weather-sensitive and it is
primarily for this reason that the majority in tourists’ arrivals is registered in summer and
spring months (as reported from O-Tur reports of 2015).

From the final report of tourism monitor of 2013 published by Switzerland Tourism in 2014,
it emerged that the majority of tourists come to Lugano every year to breathe its
Mediterranean air and good weather. Once investigated, in fact, which is the main image that
the destination tourists have of Tessin, it becomes visible, that the 66.4 % of tourists associate
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Tessin with an image of pleasant weather and climate. This is confirmed also from the
parameter related to all the strengths of destination; among 72 criteria, climate and weather
obtained the preference of 13.8 % of respondents (Switzerland Tourism, 2014).

One of the main public weather-information provider in Ticino and in all Switzerland is
Meteo Swiss. Meteo Swiss is dislocated in three main meteorological centres around the
country: the southern regional centre in Locarno-Monti (Tessin), the western regional centre
in Geneva (Canton of Geneva) and central centre in Zurich (Canton Zurich). According to
the geographical position of Lugano and due to the interest that the general director of the
Locarno-Monti Weather centre demonstrated in the project, this research was possible thanks
to the collaboration with Locarno-Monti Weather centre which provided access to weatherrelated information (from icons to different variables) on the studied topic.

3.2.
Phase A: A research of different weather forecasts websites
delivering weather-related information. The case of Lugano destination.
In order to solve the first research question and understand which are the characteristics that
mainly appear in the online communication of weather-related information, a benchmarking
analyses of a considerable sample of different websites and mobile applications was
undertaken.

3.2.1. Benchmarking
It is widely accepted from different theories and papers (Sekhar, 2010), that organizations
benefit and improve by learning from what similar organizations operating in the same
industry do and offer; action that is deliberately affords by the act of benchmarking.
Benchmarking, by definition of the American Productivity and Quality Centre (APQC), is
“the process of identifying, understanding and adapting outstanding practices and processes
from organization anywhere in the world by a firm to improve its performance” (Sekhar,
2010, p. 882).
In the context of this research, benchmarking refers to a comparison of different private
providers and to the analyses of the diverse contents that they deliver to their end-users. The
phase A of this work, in fact, was mainly dedicated to the research of websites and mobile
applications dedicated to weather-related information to be compared in order to have a
complete vision of what the market of weather-related information/platforms has to offer.
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3.2.2. Choice of the sample
The main chosen websites and mobile applications for the benchmarking analysis were
primarily public and private weather providers. It was not chosen to examine tourism
operators and destination portals, since, as largely seen in the literature chapter, the main
sources correspond essentially to national meteorological centres and private weather
providers.
For the selection of the websites’ sample, specific keywords were selected and typed on
Google Search Engine and the analyses of the results followed the Google Page Rank, which
measures the level of acceptance of a specific webpage (Cantoni & Tardini, 2015). The
keywords selected were typed in two main languages, Italian and English and use the case of
Lugano, as a simulation of what a user might find online if he/she is searching for weatherrelated information. The keywords searched can be summarized as follow:
-

Lugano Weather

-

Lugano Meteo

-

Tempo oggi a Lugano

-

Today weather in Lugano

-

Best websites for weather forecasts

-

10 top weather forecasts websites

Moreover, the research involved also all those websites that were already known and used
for the weather forecasts websites.

In the early research, both Italian and international websites were found and analysed, but
with some limitations. Many websites, in fact, especially the American ones, which from the
research were categorized as “best ones in the field of weather communication”, did not
recognize the city of Lugano as a meteorological centre. These websites, in fact, mainly
present weather- and climate-related information of the city of Bern, the capital of
Switzerland. Moreover, in searching “Lugano weather”, a lot of tourism-related information
on different Destination Management Organizations (DMOs) and other tourism information
portals appeared but they were not considered valid for the research. For example, the website
of Ticino Tourism, which has a considerably high Google Page Rank popularity, presented
weather-related information in collaboration with Meteo Swiss.
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Thus, a sample of 25 websites summarized in the table below (Table 1) with their weatherdata centre’s location, was found and analysed.
Table 1. Sample of the websites

Name

Weather data centre

Weather.com

United States

Accuweather.com

United States

Ilmeteo.it

Italy

Meteocentrale.ch

Switzerland

Timeanddate.com

United States, Germany and Norway

Wunderground.com

United States

Meteoswiss.ch

Switzerland

Worldweatheronline.com

Denmark and Germany

Meteoblue.com

Switzerland

Weatheronline.com

United Kingdom

Holiday-weather.com

United Kingdom

Yr.no

Norway

Zoover.it

Italy

Weather-forecast.com

United Kingdom

SRF.ch

Switzerland

Yourweather.com

United Kingdom

3Bmeteo.com

Italy

Landi.ch

Switzerland

Wetter.com

Germany

Lachainemeteo.ch

Switzerland

Weatherspark.com

United States

Foreca.it

Italy

Meteovista.it

Italy

Intellicast.com

United States

Theweathernetwork.com

United States

The identification of the weather-related mobile applications revealed that the majority of
websites also offer a mobile version/application. Afterwards, the same procedure applied for
the websites was used also for the mobile applications. Specific generic weather-related
keywords, both in English and Italian, were searched in the IOS App Store systems of a
mobile phone, inserting all those tailored services that mobile applications could offer
(indices, radar, maps, e.g.):
-

Weather
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-

Top Weather

-

Top Weather Radar

-

Weather Map

-

Weather Free

-

Weather & Radar

-

Meteo Gratis

-

Meteo & Radar

-

Swiss Meteo

-

Meteo Svizzera

This exploration presented some limitations. The extended version of some mobile
applications (for example the ones with radar or interactive maps) were not free
downloadable and many contents were not available in the free version of the app. Moreover,
the continuous appearance of advertisements during the contents scan-procedure of certain
Apps made the navigation slow and discontinuous. Finally, some mobile applications
registered localization problems and in searching the city of Lugano, they found easier nearby
locations (Bellinzona or Como, for example).

As a result, a sample of 35 mobile applications was found and are presented in the table
below. For the mobile applications was not possible to find the location of the weather data
centre, since the information related to the app gives just the name of the company-producer.
In some cases, however, the centre’ location could be easily foreseen from the use of the
temperature scale, Fahrenheit scale in fact, is mainly used in the United States, instead
Celsius in European countries.

Table 2. Mobile Applications sample

Application Name
The Weather Channel
Meteo Swiss
Wunderground
3Bmeteo
Clear Day
AccuWeather

Url
https://itunes.apple.com/us/app/weather-channel-alertsforecast/id295646461?mt=8
https://itunes.apple.com/ch/app/meteoswiss/id589772015?l=it
https://itunes.apple.com/it/app/weather-underground/id486154808?mt=8
https://itunes.apple.com/it/app/3b-meteo-previsionimeteo/id346004125?mt=8
https://itunes.apple.com/us/app/clear-day-weather-hdfree/id412489722?mt=8
https://itunes.apple.com/it/app/accuweather-weather-forlife/id300048137?mt=8
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WeatherFree

https://itunes.apple.com/us/app/weather-free/id413390648?mt=8

Weather Free

https://itunes.apple.com/it/app/desktop-weather-free/id586488492?mt=8

Tempo App

https://itunes.apple.com/it/app/meteo-mate-previsionicarte/id711410889?mt=8
https://itunes.apple.com/it/app/meteo-e-radar-morecast/id942413257?mt=8

Meteo & Radar

https://itunes.apple.com/it/app/meteo-radar-previsioni/id545993260?mt=8

Celsius

https://itunes.apple.com/us/app/celsius-and-fahrenheit/id1098843342?mt=8

Meteo Mate

Meteo! (Yahoo)

https://itunes.apple.com/us/app/yahoo-weather/id628677149?mt=8

Weather Magic
Weather Pro

https://itunes.apple.com/us/app/weather-magic-liveweather/id594558248?mt=8
https://itunes.apple.com/it/app/weatherpro/id294631159?mt=8

My Weather

https://itunes.apple.com/my/app/my-weather/id650294020?mt=8

SRF Meteo
Alarm Weather
WeatherPro
Meteo Live
Meteo HD
Weather default App
displayed on an Iphone
ilMeteo
Weather On
Meteo +
Radar Meteo Gratis
Weathercube
Meteo XL
Meteoplaza
Thermometer
Weatherbug
Rain viewer
Doppler Radar
Forecast bar
Meteo

https://itunes.apple.com/ch/app/srf-meteo-schweizerwetter/id887941884?mt=8
https://itunes.apple.com/us/app/alarmweather-weatherforecast/id909974671?mt=8
https://itunes.apple.com/it/app/weatherpro-free-meteogratis/id997728895?mt=8
https://itunes.apple.com/it/app/meteo-live-gratisprevisioni/id749083919?mt=8
https://itunes.apple.com/it/app/meteo-hd-previsioni-byilmeteo.it/id396079230?mt=8
Contents available from The Weather Channel app
https://itunes.apple.com/us/app/weather-channel-alertsforecast/id295646461?mt=8
https://itunes.apple.com/it/app/meteo.it/id513324574?mt=8
https://itunes.apple.com/us/app/weather-on/id1191488149?mt=8
https://itunes.apple.com/it/app/meteo-plus-previsioni-byilmeteo.it/id370697660?mt=8
https://itunes.apple.com/it/app/radar-meteo-gratisprevisioni/id749133753?mt=8
https://itunes.apple.com/it/app/weathercube-gesturalweather/id555306679?mt=8
https://itunes.apple.com/it/app/meteo-italia-e-meteosvizzera/id990822895?mt=8
https://itunes.apple.com/it/app/meteoplaza-lapp-meteocon/id985258927?mt=8
https://itunes.apple.com/it/app/thermometer-freetemperature/id418444345?l=en&mt=8
https://itunes.apple.com/us/app/weatherbug-local-weatherradar/id281940292?mt=8
https://itunes.apple.com/ch/app/rainviewer-radarmeteorologico/id980123924?l=it&mt=8
https://itunes.apple.com/us/app/hd-weather-dopplerradar/id1045789372?mt=8
https://itunes.apple.com/it/app/forecast-bar-weatherradar/id982710545?mt=12
https://itunes.apple.com/us/app/meteo/id446390682?mt=8
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3.2.3. Content analysis of the websites and mobile applications
The identified websites and mobile applications have been content analysed in order to
collect the main weather-related indicators offered to their end-users. The indicators were
collected in two distinguished excel files, one for websites and one for mobile applications
and were then compared within the sample. The indicators deal with main weather/climatic
elements, grouped into eight main categories. For example: specific conditions of the
atmosphere (e.g. precipitation in its different forms), graphic representation elements (e.g.
icons, graphs). As emerged from the theory, many of the analysed providers offer very
precise and sophisticated climatic elements, as the dew point or ground temperature
parameters for example. Indeed, as Scott & Lemieux pointed out (2010, p. 152), in fact, for
the World Meteorological Organization (WMO) climate information includes “all historical
data, analyses and assessments based on these data, forecasts, predictions, outlooks,
advisories, warnings, model outputs, model data, climate projections and scenarios and
climate monitoring products”. e. All the 26 identified indicators were then collected and
grouped in eight different macro-categories, following the general division of meteorological
centres (as suggested by Meteo Swiss), that is: temperature, precipitation, wind, sun and
others, such as all those climatic elements that are not present in any of the previous
categories.

3.2.4. Micro- and Macro-Categories about weather-related information displayed
online
Macro-categories. The table below (Table 3) presents the macro-categories categorize at a
larger scale the different indicators and express their areas of interest in a broadest sense.
Each macro-category contains specific micro-categories which are described in table 4.

-

The day. This macro-category includes all those information related to the time and
date of the weather forecast.

-

Temperature. It refers to all the variables of the temperature and its features. It does
not deal just with air temperature, but with the ground one. This macro-category
includes also more sophisticated parameters, such as the freezing level of the “feels
like” specification.

-

Wind. It includes speed and direction of wind.
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-

Precipitation. From a meteorological perspective, this macro-category refers just to
rain as a precipitation mean. It includes the amount of rain (in terms of hours and
millimeters) and the likelihood of the event.

-

Sun. It comprehends hours of sun and the cloudiness, such as the amount of sky cover
and the hours without sun

-

It exists besides the weather. This information exists besides certain weather and
climate condition; this refers to astronomy information including sunset/sunrise and
moonset/moonrise.

-

Graphic representation. This last category deals with the different form of
representation of the different variables: icon (for forecasts), time-division (for
forecasts, temperature and probability of precipitation)
Others. In this macro-category, there are all those climatic elements that are not
included in the previous three categories: snow, pressure, ice and humidity. This
category comprehends indices, such as UV index, dew point and the level of visibility
on the road.
Table 3. Macro-categories division

The
day (or
days)
Day and
date or
last
update

Temperatu
re
(cold or
hot)
Temperature
(including
min/max)
“Feels like”
Freezing
level
Road
information
(ground
temperature)

Wind

Precipitatio
n

Sun

Wind:
speed
and/or
directio
n

% of
precipitation

Hours
of sun

Millimeters
of rain
Hours of
rain

Cloud
s

It exists
besides
the
weather
Astronomy
informatio
n

Graphic
Representat
ion

Others

Icon

Visibility

Time
division
Brief
description
(text)
Graph

UV index

Weather
map
City map
Radar

Pressure

Dew point

Humidity

Snow
Ice

Micro-categories. The micro-categories represent the in-depth indicators related to each
macro-category. 26 micro-categories have been identified and the table 4 presents a given
description and an example taken from the websites/mobile investigated.
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Table 4. Micro-categories description

Name

Description

Example
(Source: Timeanddate.com)

Day and Date or last
update

It indicates the day and/or the date of the
weather forecast on a website. If the last
update is present, this means that the website
is constantly updated; this gives to the
weather-forecast more credibility

(Source: Worldweatheronline.com)

Temperature

It represents the temperature present in the
city and it includes the indicator
“Minimum/Maximum”. It is normally
expressed by Celsius (European countries) or
Fahrenheit (American countries)

“Feels Like”

It indicates the real temperature that is
actually felt in the city; the majority of times
this indicator differs from the “temperature”
one, sometimes even for 2/3 grades

(Source: AccuWeather.com)

It represents “the altitude in the atmosphere in
which the temperature is 0 degree”
(Wikipedia, 2017)

(Source: Wheater-forecast.com)

Freezing level

Road information

It includes the minimum ground temperature
at road surface and the condition of the road
(dry, damp, wet, e.g.)
(Source: Weatheronline.com)

Wind

It measures the speed and direction of the
wind. The speed is expressed by kilometres
per hour and the direction by different
indices, such as for example: SW (SouthWest), W (West), VRB (Variable) NW
(North-West) and many others

Probability of
precipitation

It is a probabilistic indicator and it measures
the likelihood of precipitation in a determined
day. It is expressed by a percentage (%)

Millimetres of rain

It indicates how many millimetres of rain are
likely to fall on a determined day

Hours of rain

It indicates how many hours of rain are likely
on a determined day

(Source: AccuWeather.com)

Hours of Sun

It indicates how many hours of rain are likely
on a determined day

(Source: Meteoblue.com)

(Source: Wetter.com)

(Source: Yr.no)

(Source: Meteogiornale.it)
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Clouds

It indicates the cloudiness and for which
percentage the sky will be covered

Astronomy
information

It concerns with all those information related
to astronomy movements. They exist besides
the weather and deal with sun and moonrise,
sun and moonset and the different phases of
the moon

(Source: Worldweatheronline.com)

(Source: Worldweatheronline.com)

Icon

It is the graphic representation of a specific
weather condition or forecast of determined
day or moment of a day

Brief description

It is a text that describes a specific weather
condition or forecast of determined day or
moment of a day

Graph

The pattern of the graph can measure the
different level of likelihood of precipitation
and of different temperature within a day or
more days

(Source: Ilmeteo.it)

(Source:Intellicast.com)

(Source: Meteoswiss.ch)

Weather map

It shows different meteorological features
(wind, precipitation, e.g.) across a determined
area at a specific time
(Source: Weather-forecast.com)

City map

It displays the location of the city or a region
on the map

(Source: Search.ch)
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Radar

The weather radar is “a type of radar used to
locate precipitation and calculate its type and
intensity” (Wikipedia, 2017)

(Source: Weather.com)

UV index

Ice

The solar UV index expresses the strength of
the sun’s ultraviolet radiation (Weather
online, 2017)

(Source: Weatheronline.com)

It measures how many millimetres of ice are
present on the territory
(Source: AccuWeather.com)

Snow

It measures how many centimetres of snow
are present on the territory

Dew Point

It indicates “the highest temperature at which
water vapour condenses to form liquid dew”
(Wikipedia, 2017)
Visibility is the “measure of distance at which
an object can be clearly discerned”
(Wikipedia, 2017)

(Source: Timeanddate.com)

Visibility

(Source: Weatherspark.com)

Humidity

Humidity is “the amount of water vapor in the
air” (Wikipedia, 2017). It indicates the
likelihood of precipitation, dew, or fog and is
expressed by a percentage (%)

(Source: Holiday-weather.com)

Pressure

It is normally called the “atmospheric
pressure” and is “the pressure powered by the
weight of the air in the atmosphere of the
Earth” (Wikipedia, 2017)

(Source: Holiday-weather.com)

Iconic Graphical Representation. Results from the content analysis of the websites and
mobile applications related to the weather information revealed the prominence of the
graphical representation of the weather-related indicators. As presented in the literature
chapter, icons represent a more communicative and friendly way to deliver weather forecasts;
however, a correct interpretation of such icons represent their key of success. The term
“iconicity”, in fact, refers to “how much a representation resembles what it is supposed to
represent versus the extent to which it is an abstraction” (Politi, 2011, p. 287). Generally,
numerical representations represent information with a low level of iconicity and their
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meaning is reduced to their essential elements (for example: “5°C registered for tomorrow”).
In weather forecasts communication, both graphical and numerical are used. The graphical
one mainly refers to the use of line graph (where single points are connected through a
straight line) or icons, instead numerical representation reports temperature, hours and times
of specific climatic agent, millimetres of precipitation, wind speed and direction. Some
parameters, as summarized in the table below (Table 5), could be represented both in a
numerical or graphical way, such as for the example the different temperature degrees within
a day or the amount of precipitation (as showed in the Figure 12). In the figure 12, in fact, it
can be seen that precipitation is expressed in millimetre of rain (1 mm) or through a graph
representing its level of probability; same it is expressed for temperature: it is noticeable the
minimum and maximum temperature expressed with numbers and the line graph with the
temperature tendency within the days.
Figure 12. Both graphical and numerical representation of mm of rain
Source: WeatherUnderground.com

However, if icons are more understandable and have a more impact than forecasts’
statements, is not always easy for end-users to understand graphs and tables, since
interpreting graphics, especially meteorological ones, requires additional skills beyond
(Politi, 2011). On the other hand, compared with words and numbers, graphical elements
have a memorial advantage; users recall general meanings in an easier way with icons and
graphs rather than with numbers or words. In our research, all the variables, with the
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exception with the macro-category representing time and date, are represented both in a
numerical and graphical way (Table 5).

Table 5. Schematic summary of the graphical representation of different indicators
The day
(or days)

Temperature
(cold or hot)

Wind

Precipitation

Sun

Numeric

Numeric and
graphical

Numeric
and
graphical

Numeric and
graphical

Numeric
and
graphical

It exists
besides the
weather
Numeric and
graphical

Graphic
Representation

Others

Numeric and
graphical

Numeric and
graphical

3.2.5. Icons’ categorization
Considering the importance that iconic graphical representation has in the weather-related
information online communication, specifically for presenting the basic indicator “weather
forecast” a collection of all different icons displayed in the studied websites and mobile
applications was sum up in different tables (From table 6 to table 11).

It has been decided to group the identified icons related to the weather forecast using a sixlevel scale of weather forecast, ranging from icon representation of:
1) sunny weather, 2) partly cloudy weather, 3) mostly cloudy weather, 4) cloudy weather, 5)
probability of precipitation (rain), and 6) rain. This division followed the report of Meteo
Swiss based on the description of their different weather icons. In their report of icons’
division, in fact, the 34 icons used in their weather forecasts can be divided in these 6
categories, in which, for example, the category “rain” is intended in its broadest sense and
not in all its specific division (e.g. thunderstorms, rain showers or intermittent rain). Based
on the weather conditions of the data collection period (October 2016), it was not possible to
include the category “snow”, that is largely part of the Meteo Swiss icons’ categorization.

From the following tables, it can be seen that every information provider gives to an icon a
very different meaning than another one does; this might create distorted impressions among
users.
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Table 6. Icon representation of a sunny weather

SUNNY

Source:
Weather.com

Source: Weather.com

Source:
Wunderground.com

Source:
Ilmeteo.it

Source:
Worldweatheronline.com

Source: Weatherforecast.com

Source: Iphone
default App

Source: Meteo App

Source: Meteo
Swiss App

Source:
Lachainemeteo.ch

Source:
Weatherspark.com

Source: Clear day App
Source:
Wundegroung App

Source: Meteo plaza
App
Source: Radar meteo
App

Source: Doppler Radar App

Source: Weathercube
App

Source;
Meteoblue.com

Source: Alarm
Weather App

Source:
Yr.ch

Source:
Meteo HD App

Source:
Forecast bar
App

Table 7. Icon representation of a partly cloudy weather

PARTLY
CLOUDY

Source: Meteocentrale.ch
Source:
AccuWeather.com

Source:
Ilmeteo.it

Source:
Meteoblue.com

Source:
Weatheronline.com

Source:
Meteosvizzera.ch

Source:
Intellicast.com

Source: timeanddate.com

Source:
Wunderground.com

Source: Meteovista.it

Source: Wetter.com
Source:
Worldweatheronline.com

Source: Lachainemeteo.ch

Source: Clear day
App
Source: Thermometer App

Source: Weather Magic App

Source: Weather Pro
App

Source:
Weather Free
App

Source: Meteo
HD App

Source: SRF.ch

Source: The Weather
Channel App

Source: Meteo mate App

Source: Landi.ch

Source: 3B meteo App

Source: Weather
Underground App

Source: Forecast bar
App

Source: Tempo App

Source: Meteo & Radar
App

Source: Yahoo App

Source: Weather On App

Source: Meteo + App

Source: Meteo Live App

Source: Iphone default App

Source: Meteo plaza
App
Source: Meteo XL App

Table 8. Iconic representation of a mostly cloudy weather

MOSTLY
CLOUDY

Source: Ilmeteo.it

Source:
Meteocentrale.ch

Source: timeanddate.com

Source:
Wunderground.com

Source: Zoover.it
Source: Weatheronline.com

Source: SRF.ch

Source: 3Bmeteo.com

Source: Meteoblue.com

Source: Landi.ch

Source: Holidayweather.com

Source:
Lachainemeteo.ch

Source:
Weatherspark.com

Source: Meteovista.it
Source:
Meteosvizzera.ch

Source: Weatherbug App

Source: 3Bmeteo App
Source: Thermometer
App
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Source: AccuWeather
App

Source: Tempo App

Source: Celsius App

Source: IlMeteo App

Source: Weather Pro App

Source: Meteo &
Radar App

Table 9. Icon representation of a cloudy weather

CLOUDY
Or
OVERCAST

Source: Weather Pro App

Source:
Ilmeteo.it

Source:
Meteo HD
App

Source:
Meteoblue.com

Source: IlMeteo
App

Source:
Weatherspark.com

Source:
MeteoSvizzera.com

Source: Clear
day App

Source:
Celsius
App

Source: Tempo
App

Source:
myWeather App

Source: Weather
On App

Table 10. Icon representation of probability of precipitation (rain)

POSSIBILITY
OF RAIN

Source: Meteo HD App

Source:
Wunderground.com

Source: Ilmeteo.it

Source:
Wunderground App

Source: Meteo &
Radar App

Source: 3Bmeteo App

Source:
Lachainemeteo.ch

Source: Meteoblue.com

Source:
Wetter.com

Source: Alarm
Weather App

Table 11. Icon representation of rain

RAINY

Source: Ilmeteo.it
Source: Weather.com

Source:
Wunderground.com

Source:
AccuWeather.com

Source: Yr.no

Source: Meteoblue.com

Source: Zoover.it

Source:
Holidayweather.com

Source:
Lachainemet
eo.ch

Source: 3Bmeteo.com

Source:
Wetter.com

Source:
Wunderground.com

Source: 3Bmeteo App

Source:
Worldweatheronline.co
m

Source: SRF.ch
Source: Weather-forecast.com

Source:
Meteovista.it

Source: Meteosvizzera.ch

Source: Clear day
App

Source: Yahoo App

Source: Alarm
Weather App
Source: Weathercube App

Source:
Thermometer
App

A potential misinterpretation of weather icons can be seen in the representation of uncertain
weather forecasts (that is, partly and mostly cloudy and probability of precipitation).
Different weather providers, in fact, present the same weather conditions in different ways,
for example, in the number of clouds or rainy drops drawn in the single icons. For some
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providers, in fact, a partly cloudy weather can be represented just with one small cloud, for
others with a bigger one and for many others with two clouds. The same can be for rain; the
intensity of rain is given by its drops but without a text description, it is not clear if we deal
with a heavy shower or with just with a partial and small precipitation.
Moreover, it emerged that some providers (as for example 3Bmeteo or Weather
Underground) use different icons depending on the devices. That is, they have an icon
representing a certain forecast for the website and another for the mobile application. This
can be seen in the figure 13, where in the same weather condition of a rainy day, the company
provide two different icons; instead, in the figure 14, an uncertain weather condition is
represented in two different icons. This can distort the idea of “recall” and memory advantage
connected to the graphical elements, especially for all those people that use a precise website
and its related mobile application to check weather forecasts.
Figure 13. Different icons for the same providers, example with 3Bmeteo

(Website)

(App)
Figure 14. Different icons for the same provider, example with Weather Underground

(Website
(App)

Overall, it needs to be remembered that it was not possible to collected all icons for all
weather forecasts delivered by each provider, since the research and data collection was made
in different days under different weather conditions.

3.3.
Phase B. An analysis of the relation between weather forecasts and
tourism’s movements and uncertainty expressed by probabilistic
weather forecasts
As presented before, the second phase of the research aims at investigating deeply the
perception of the relationship between weather forecasts and tourism, together with its related
tourists’ satisfaction, enjoyment and consequently behaviour under precise weather
conditions. Moreover, it examines to what extend probabilistic information could be accepted
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and understood by tourists. In order to reach these two main objectives a questionnaire
covering different topics was built.

3.3.1. Online and Offline Survey
Implementing a survey, both an online and offline one, is a process of gathering specific
information by asking to a selected target group some questions on a specific topic and on its
related thematic. This process involves five main phases that are summarized in the figure
below (Figure 15).
Figure 15. Survey process
Source: University of Wisconsin-Madison

Design survey
process

Develop
questions

Test & Train

Collect data

Analyse data

In designing the survey process, the two main important steps are the definition of the
survey’s goal and the selection of the target population of the research. In this context, for
the online survey, there will be no distinction in the choice of the target group; on the other
hand, the target group of the offline survey will correspond to the current guests of the two
hotels in which the questionnaire will be distributed.

The second phase deals with the development of the questions that generally, according to a
research conducted by the University of Wisconsin-Madison (2010), should have two main
characteristics: validity and reliability. Each survey question should be valid and should mean
the same thing for everyone. In order to reach these two main prerequisites, it is important to
use a simple language, to avoid any kind of ambiguity and to ask one question at time. Two
different types of questions will compose this survey: open-ended and closed questions.
Generally, closed questions provide a list of adequate responses in different forms: checklists,
Likert-scales, multiple choice or true/false layouts; on the contrary, open-ended questions
allow respondents to answer with their own words influencing less their opinions. The
questionnaire will be then tested within the university context, in order to understand whether
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it could be easily understandable or not by all possible respondents and to avoid any typos’
errors.

Once ready, the questionnaire will be then distributed on different online channels and in two
hotels in the city of Lugano. Using online channels could facilitate to arrive at a larger sample
of respondents in a faster and easier way than physically go to the hotels. On the other hand,
an offline survey could give a more accurate level of responses, since the interviewer could
conduct by himself/herself the different part of the questionnaire and explain personally all
those contents that could create misunderstanding among respondents. It has been chosen to
use both online and offline channels to better investigate the relation between weather and
climate; conducting an on-site survey, in fact, especially interviewing tourists on-site can
deeper analyse what tourists actually think about the relation between weather forecasts and
tourism once they are on holiday. Moreover, when tourists are at the destination, they can
experience real weather and climate conditions and testing by themselves whether or not they
might undertake specific activities and to what extend weather influences their travel
behaviour, satisfaction and enjoyment.

3.3.2. Survey design
Choice of the sample. It has been chosen to interview a sample of tourists staying in two
hotels in Lugano: Hotel de la Paix and Hotel Dante. The two hotels were selected in
accordance with webatelier.net Lab and due to their presence on the Ticino Top Ten guide,
which is a weekly guide distributed in different hotels and institutions in Tessin and based
on the top ten activities to undertake in different cities and areas of the Canton. This guide,
and specifically its part related to weather forecast, will be used to test tourists’ perception of
the completeness of a simple weather representation format that includes few indicators, such
as temperature and icons. Regarding the online channels, the questionnaire has been
distributed thanks to the collaboration of Ticino Tourism and Meteo Swiss. Meteo Swiss
made available its Facebook Page “Amici di MeteoLocarno” that counts nearly 14.000 likes
(Figure 24); Ticino Tourism shared the questionnaire on its Facebook Page to its nearly
42.000 followers (Figure 25) and as a pop-up on its website in the section of weather (Figure
26). The pop-up appeared just in two languages, Italian and German, since tourists, generally,
do not visit the English section in the winter period, instead, the Facebook post was primarily
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written in Italian. The same Facebook post was then shared through different Facebook
pages, groups and accounts, as for example webatelier.net or Ifitt.org.
Figure 16. Facebook Page of Amici di MeteoLocarno

Figure 17. Facebook Page of Ticino Tourism
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Figure 18. Pop-up in the website of Ticino Tourism in two different languages (Italian and German)
Italian:

German:
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Design of the questionnaire. The offline survey counts 21 questions (see Annex 1); instead,
the online version is composed by 18 questions, since all those responses that could be
answered only if respondents were at the destination have been excluded. Overall, the
questions deal with nine main groups of topics.

1. Demographics. This category refers to all those questions related to all the specific
characteristics that define the market segment (age, gender, country of origin, purpose
of the visit and frequency of the visits in Tessin).
2. General perception of weather and climate for the city of Lugano. In this group
of questions, it has been asked to the respondents their general awareness of the
climate condition of the city of Lugano (in terms of forecast and air temperature) and
how they perceive to be the weather on the specific day of the questionnaire (in the
offline version only).
3. General approach to weather forecasts channels. This groups deals with how
respondents approach to weather forecasts, in terms of with which frequency and on
which channels they generally check weather conditions.
4. Weather forecasts influencing visitors’ satisfaction, behaviour, activities’ choice
and trip cancellation. This category refers to all those questions related to weather
forecasts and their possible consequences on tourists’ behaviour and satisfaction.
They deal with different topics:


To what extent weather forecasts influence long trips and day-long excursions;



To what extent weather forecasts influence activities’ choice at the destination;



Whether or not bad weather conditions influence tourists’ satisfaction;



Whether, in the past, weather forecasts have influenced the cancellation of a
holiday package or the decision to undertake or not daily-trips.

5. The effect of weather forecasts expressing uncertainty. In this section of the
questionnaire, it has been proposed to respondents an icon expressing uncertain
weather condition and it has been asked to what extent they would be willing to visit
a determined place.
6. The completeness of a default weather forecasts representation. An image with a
simple weather representation has been proposed and it has been asked to evaluate
the level of completeness of the represented weather forecasts for respondents’ needs
as tourists.
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7. The effectiveness of communicating probabilistic weather-related information.
This part of the survey investigates the level of acceptance of probabilistic parameters
and examines to what extent they are recognized and understood by respondents.
Particularly, it was chosen to insert the same question used in the research conducted
by Morss et al in 2008 (p. 980) that investigates the topic of Probability of
Precipitation (PoP) in relation with its acceptance and understanding by users.
8. Weather forecasts representation. Eight different scenarios expressing the same
weather forecasts within 3 days in different formats, whose rationale construction will
be presented in the next chapter in the section 4.1.2., have been proposed to the
respondents and it has been asked to list them from the best to the less representative
one in terms of weather representation quality.
9. Weather forecasts influencing visitors’ enjoyment. This last group is related to the
level of enjoyment experienced by tourists when chosen to undertake some activities
under specific weather conditions. For this part of the survey, a table with the eight
most popular activities of Tessin (Table 12), both open-air and inside activities, were
selected consulting the website of Ticino Tourism and Ticino Top Ten. Then, to
respondents it has been asked to what extend they could have been interested in doing
such activities without a specific mention to Ticino. Indeed, it was interesting to
investigate the overall interested of a person to an activity compared to a specific icon
representing a specific weather forecast. Afterwards, it has been asked under which
weather conditions (expressed by different icons), they would enjoy doing these
activities. Particularly, it has been chosen to insert in the table all those uncertain
weather condition, as underline in the table 12, in order to investigate which activities
should fit better and proposed by destination and tourism operators with these
uncertain forecasts.
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Table 12. Measuring the level of enjoyment
Source of the icons: Meteo Swiss

Activity

Level of
interest

Trekking

12345

Biking

12345

Cruise on
the lake
Restaurant
Shopping in
a mall

12345
12345
12345

Indoor
theatre

12345

event
Visit a city
centre
Visit a
museum

12345

12345

The questionnaire was primarily written in Italian and then translated in the most two popular
languages among tourists in Tessin, English and German. The online survey was constructed
using the platform Qualtrics.com, which allows different questions’ formats. In the online
version, in fact, it has been chosen to insert more friendly layouts in order to avoid people
leaving the questionnaire before its end. The main chosen questions’ layouts for online survey
were:
-

Multiple choice;

-

Text-entry format (open-ended questions);

-

Likert-scale within different matrix tables;

-

Pick, group and rank format (as shown in the figure below, Figure 19)
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Figure 19. Example of pick, group and rank format of question

3.3.3. Data collection and analyses
The first who launched the online survey on its Facebook Page was Meteo Swiss on the 12th
of December 2016 and then, from the 10th of January 2017, the Facebook Page of Ticino
Tourism launched the questionnaire on its page. The pop-up comes the week after and this
registered an overall increase in the number of answers. The data collection ends in all the
online channels the 30th of January and registered a total number of 158 responses. In the
hotels, the questionnaire was distributed in 3 days during the month of January: at 18 th and
19th of January 2017 in Hotel de la Paix and on Friday the 20th of January at Lugano Dante.
Overall, the two hotels did not register a high number of responses, due to the low seasonal
period; at the end of the last day, 27 questionnaires were fully filled out.

Finally, all the data were collected in two different excel tables and were then analysed using
the software IBM Statistical Product and Service Solutions (SPSS), in order to analyse the
frequency and the difference percentage of the variables and to make different crosstabulation analyses.
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4. Results
In this chapter, the results of the phase A and phase B of the study are presented. During the
first part of this chapter, the results of the two benchmarking analyses are summarized
together with the rationale behind the creation of the eight scenarios, that constitute an
important part of the phase B. In the second part, the results based on the survey conducted
both on online and offline channels are presented following the nine topics’ division of the
questionnaire in which the 21 questions were classified. Overall, 165 responses have been
collected: 27 in the two hotels in Lugano and 138 on the different online channels. However,
it is needs to mention that not all the 165 respondents accomplished the entire survey, since
some of the them left the online survey before its end. Consequently, just 109 questionnaires
have been entirely finished by the respondents and considered a valid sample for the research.
Therefore, the indication of how many respondents each question received has been reported.

4.1.

Phase A results

4.1.1. Benchmarking outcomes
The data collection of the online presence of the different indicators were gathered in two
distinct excel tables in order to report with which frequency the indicators appear in different
websites and mobile applications.

Generally, the results confirm what Matzarakis reported in his research (2006) and what was
presented in the theory. Referring, in fact, just to the meteorological parameters, the most
frequent ones in the websites comparison were:
-

Air temperature, together with the “feels like” parameter;

-

Precipitation (mainly expressed in millimetres of rain);

-

Air humidity;

-

Wind (direction and speed).

The same tendency can be seen in the mobile applications context, where the main indicators
registered the same inclination, with the exception that precipitation is not only expressed in
millimetre, but also with a percentage of probability.

The results of all the indicators are summarized in the two graph below (Graph 1 and 2),
revealing how both websites and mobile applications tend to focus/display the same
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indicators. However, mobile applications appeared to deliver less indicators than websites,
in fact, some of them were cancelled from the reiterative graph (hours of precipitation, ice,
snow, freezing level, weather map and road information). This could be due to the reduced
space and size that they possess or because of the fact that they need to deliver a more
cohesive and immediate message to their users and thus, they avoid all those more
sophisticated indicators (road information, for example).

Graph 1. Table with the benchmarking results of websites
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Graph 2. Table with the benchmarking results of mobile applications
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Overall, from a graphical representation perspective, the main indicators used are:
-

Icons (sketch format) that appear in 25 websites and 33 mobile apps;

-

Time-division (graphical format) that appear in 18 websites and 26 mobile apps;

-

Brief description (textual format) that appear in 15 websites and 29 mobile apps.

-

The day (numeric and textual format) that appears in 13 websites;

Overall, there are four main graphical representations: 1) “Icons” are represented by a sketch
format; 2) “Time-division” is given by a graphical representation (a graph or a table); 3) A
“brief description” summarizes the forecast of the day, and is generally expressed by a text;
and 4) “The day” related to the weather forecasts (e.g. 15th of January) is expressed by a
numerical and/or textual format.

It is interesting to underline that eight mobile applications use a radar, also because they have
geo-localization options and it is easier on these devices to track sky’s and cyclone’s
movements. The presence of icons and descriptions stressed what introduced in the theory:
in order to avoid users’ misunderstanding, forecasts, both delivering uncertain parameters
and precise forecasts’ condition are expressed in numerical and graphical representation.

4.1.2. Weather Scenarios
From the results of the benchmarking phase, different scenarios presenting weather-related
information were created and are, then, used in the phase B of the research.
A scenario is intended as “a description of possible actions or events” (as cited in the
Cambridge Dictionary, n.d.) bringing together “various forms of data, i.e. knowledge,
information, assessments of and beliefs on past, present and future developments” (Kosow,
2015, p. 16). In this context, a scenario represents a combination of different weather
indicators that creates a uniform and cohesive weather condition. Consistency, in fact, is both
one of the main important aspect and constitutive elements of scenarios; but foremost it is a
fundamental principle of scenarios construction and selection. (Kosow, 2015).

Rationale behind the creation of the scenarios. The rationale behind the creation of
weather scenarios was putting together the results of the benchmarking phase in order to
create different representations and to understand which is the best weather-related
information format that users prefer and to test whether people may accept or not probabilistic
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information. The scenarios and their characteristics, in fact, will then constitute a substantial
part of an offline and online questionnaire. Moreover, in the creation of the scenarios, it was
not only summarized the results of the benchmarking phase, but it was followed a certain
consistency within the research context. One of the two research questions investigates, in
fact, how users perceive uncertainty and probabilistic information expressed by weather
forecasts and it is for this reason, that in scenarios construction, a probabilistic indication of
the likelihood of precipitation was inserted. Probability of precipitation is not present in all
the scenarios in order to let respondents reflect whether this component could give more or
less quality to a possible weather forecast representation.

Thus, eight different weather scenarios (from figure 20 to figure 27) were created and
followed a precise narrative: indeed, they were categorized from a simplest representation to
a most complete one, with the insertion of all the recurring indicators. Based on the division
of the macro- and micro-categories already presented in the methodology chapter, the most
recurring indicators, within their belonging macro-category, are underlined in red colour in
the following table. As recurrent indicator is intended an indicator that appears more than in
15 out 25 websites and more than in 18 out 25 mobile apps.

Table 13. Main recurring variables based on the benchmarking analysis
The day
(or days)

Temperature
(cold or hot)

Wind

Precipitation

Sun

It exists
besides the
weather

Graphic
Representatio
n

Others

Day and
date or
last
update

Temperature
(including
min/max)

Wind:
speed
and/or
direction

% of
precipitation

Hours
of sun

Astronomy
information

Icon

Visibility

Millimeters of
rain
Hours of rain

Clouds

Time division

UV index

Brief
description
(text)
Graph

Dew point

Weather map
City map
Radar

Pressure
Snow
Ice

“Feels like”
Freezing level

Road
information
(ground
temperature)

Humidity

Following the results obtained in the benchmarking analysis, it was impossible to create a
matrix, in which the different weather indicators within the graphical elements were
compared and in turn represent the basis of the creation of the eight scenarios. The
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combination of the indicators is the premise of the number of details present in the different
scenarios and the categorization in a simpler complete representation.

Table 14. Matrix combining weather and graphical variables

Temperature

Precipitation

Wind

1

1

1

1

1

1

1

1

1

1

1

1

The day
(numerical and textual
format)

Icons
(sketch format)

Time-division
(graphical format)

Brief description
(textual format)

A simple scenario is the combination of few indicators, whereas the completeness is given
when all the indicators are present. The results of the comparison between different indicators
would have created a high numbers of scenarios; thus, it has been chosen to focus their
creations just on the combination of all those indicators that would have given an overall
vision of a possible weather forecast of a specific day. Therefore, just the combination
between two indicators, e.g. the day within temperature, was considered useless.

The first two scenarios are the most essential ones and summarized four indicators:
-

The day;

-

Icon;

-

Brief description;

-

Air temperature expressed in minimum and maximum

Figure 20. Scenario A
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Figure 21. Scenario B

The main distinction between the two scenarios is that in the scenario B (Figure 21) it was
introduced the concept of the probability of precipitation that was both represented in a
textual (5%) and with a non-textual format, i.e. a closed umbrella in case of absence of
minimal presence of rain and an opened umbrella.

The scenarios C and D present two completely opposite weather representation, a numerical
and a graphical one. The graphical scenario (Figure 22) presents five distinguished indicators:
-

The day;

-

Air temperature expressed in minimum and maximum;

-

Brief description;

-

Probability of precipitation;

-

Time division;
Figure 22. Scenario C
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On the contrary, the scenario D (Figure 23) presents an inverted situation; all the indicators
are expressed in a non-textual format and the component of probability of precipitation is
present.
Figure 23. Scenario D

In both scenario E and F, the indicator of time division is given by air temperature and both
of them present, generally, the same characteristics:
-

The day;

-

Icon;

-

Brief description;

-

Temperature;

-

Time division.
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Figure 24. Scenario E

Figure 25. Scenario F

In addition, in the scenario F (Figure 25), the indicators of probability of precipitation and
for the first time the variable of wind, with its speed and direction, were introduced. The
scenario F is the most complete one and summarize all the recurring indicators resulted from
the benchmarking analyses.

For the last two scenarios, the time division is given by a line graph representing, in the first
case (Scenario G), the tendency of the temperature within the three days and in the second
one (Scenario H) the likelihood of precipitation. In the scenario H, the probability of
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precipitation is divided in three distinctive graphs representing the three days and is measured
in the different hours of the day with an interval of three hours (source: Weather.com). It was
chosen to insert these two types of scenarios, although the graph micro-category was not one
of the primary indicator, in order to understand whether or not this type of graphical
representation needs precise skills by end-users or whether consumers easily understand this
type of representation.
Figure 26. Scenario G

Figure 27. Scenario H
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4.2.

Phase B results

4.2.1. Demographics

The first part of the questionnaire deals with all those sensible data that define the reference
sample. All these data are highly important for all cross-tabulation analyses to investigate
and analyse how different sample’s groups behave. The table below (Table 15) summarized
the characteristics of the analysed market segment.
Table 15. Demographics’ characteristics
SEX
Male
Female

Frequency
Percentage
AGE
71
43%
94
57%
165

COUNTRY
OF ORIGIN

18-25
25-35
35-50

Frequency Percentage
25
15%
56
34%
32
19%

OVER 50
Switzerland
Italy
Other parts
of Europe
America
Other
minorities

54
70

33%
43% TRAVEL WITH

19
10

12%
6%

10
163

6%

52
165

31%

Couple
Family

73
48

44%
29%

Alone
Group

22
22

13%
13%

VISITED
TICINO

165

I live here

56

PURPOSE OF
THE VISIT (only
39% offline)

Several times
One time
First time

53
16
9

37%
11%
6%

I don't know

7
141

5%

Business
Leisure

22
5
27

81%
19%

Overall, the responses registered a major participation of the female group, even if the
difference between the two parts is minimal. For the 34%, the majority of the respondents
were between 25 and 35 years old, although a substantial part of the sample (31%) was over
50 years old. This data is highly interesting considering that the majority of the responses
were registered on online platforms and Social Media, where mainly young people are more
self-confident than the middle-age and over 65 groups. In this terms, it is important to
consider that among 52 respondents over 50 years old, 14 were over 65 years old.
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The different countries of origin were divided into 5 groups: Switzerland and Italy, since they
count the majority of the preferences, other countries of Europe (considering also United
Kingdom and countries geographically belonging to the very Eastern part of Europe, Russia
e.g.), America (both North and South parts) and other registered minorities, i.e. Asia, Oceania
and Central African Republic. The majority of respondents, nearly 43%, come from Italy,
followed by Switzerland for the 33%. This data confirms the following variable, i.e. whether
in the past they have visited Tessin or not. The majority live in Tessin or have been there
several times in the past. Moreover, considering the question related to the purpose of the
visit, that was only conducted in the offline version, having visited Tessin several times could
be mainly attributable to business purposes, since 22 among 27 were in Lugano during the
days of data collection for business. Lastly, it has been asked with whom respondents
normally travel for their leisure trips. The majority (44%) usually travel in couple, followed
by family (29%).

4.2.2. General perception of weather and climate for Tessin and the city of Lugano
In this second group of question, the general perception before the trip to Lugano and the
general awareness of the climate condition of the place were asked to the respondents. For
the offline version, it has also asked how the weather of the day looked like and if it has
consequently confirmed or not their previous expectations. The results are presented in the
following table (Table 16); 149 respondents took part in this part of the survey. Overall,
before coming to Lugano in this particular period of the year, respondents had the perception
of a partly cloudy weather with a temperature between 0°C and 5°C. This range of
temperature is then considered to represent a cold weather condition. Finally, during the 3
days of data collection, the respondents have perceived the weather to be mainly sunny.
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Table 16. Weather perception and awareness
LUGANO
WEATHER

LUGANO
Percentage TEMPERATURE

Frequency
Mainly sunny
Mainly partly
cloudy
Mainly cloudy
Mainly rainy
I don't know

WEATHER TODAY (offline)
Mainly sunny
Mainly partly
cloudy

54

36%

61
21
4
9
149

41%
14%
3%
6%

23

98%

4
27

2%

Frequency Percentage
min 5 / 0
°C

23

15%

66
53
7
149

43%
34%
4%

Cold
Fresh

87
46

58%
31%

Mild
Hot

12
4
149

8%
3%

0 / 5 °C
5 / 10 °C
> 10 °C
TEMPERATURE

4.2.3. General approach to weather forecasts channels
In this third group of questions, the frequency whereby respondents check weather forecasts
and which channels they normally use to consult weather conditions were analysed and
compared within other variables.
Among 146 responses, the 43% of them consult weather forecasts sometimes during the
weeks, followed by the 36% that check them once per day (Graph 3).
Graph 3. Frequency of weather forecasts’ check
70
62
60

52
50

40
30
21
20
11
10
0
Sometimes during the
week

Once per day

Multiple times per
day

Never

78

Comparing the demographics’ characteristics (sex, age and country of origin) with the
frequency of the weather forecasts’ check, it emerges that the majority of respondents who
check the weather forecasts sometimes during the week was:
-

Between 25 – 35 years old;

-

Male;

-

Italian.

Comparing the three demographics’ variables, the most important and considerable
difference between the different groups were registered comparing the variable “age_groups”
with the variable “weatherforecasts_check” (Table 17).
It is considerably high the number of persons over 50 years old that check weather forecasts
once per day (nearly 48%) and multiple times per day (nearly 32%). The same tendency is
followed by the previous group (the one between 35 – 50 years old). Moreover, among the
21 persons that have declared that they check weather forecasts multiple times per day, the
majority always belongs to these two groups (7 persons from the group 3 and 7 persons from
the group 4). On the contrary, younger people usually check weather forecasts less than older
people: 44% of young people between 18 – 25 years check them sometimes during the week;
the same tendency, such as the nearly 56%, for the group between 25 and 35 years old.
Table 17. Weather forecasts check and different groups of age
WEATHERFORECASTS_CHECK
Sometimes
Multiple times

during the

per day
AGE_GROUP

1) 18 - 25 years old
2) 25 - 35 years old
3) 35 - 50 years old
4) Over 50 years old

Total

Once per day

week

Never

Total

4

7

11

3

25

16%

28%

44%

12%

17.1%

3

12

27

6

48

6.3%

25%

56.3%

12.5%

32.9%

7

12

10

0

29

24.1%

41.4%

34.5%

0.0%

19.9%

7

21

14

2

44

15.9%

47.7%

31.8%

4.5%

30.1%

21

52

62

11

146

14.4%

35.6%

42.5%

7.5%

100.0%

Considering the principal channels used to check weather forecasts (Graph 4), the main
tendency registers a high use of online and digital channels (website with a frequency of 84
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users, mobile applications with a frequency of 80 users) enhancing the importance that ICTs
have in the tourism industry and meteorological field. The main websites used (see Annex 2)
by respondents are:
-

Meteosvizzera.ch by 16 users;

-

Ilmeteo.it by 22 users.

As it can be observed in the table 18, websites are mainly used by respondents between 25
and 35 years old and over 50.

Graph 4. Main channels used to check weather forecasts
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Table 18. Website use

Newspaper

Table 19. Mobile Application use

WF_CHANNEL

WF_CHANNEL
Total

Website
18 - 25 years old

14

14

25 - 35 years old

34

34

35 - 50 years old

17

17

Over 50 years old

19

19

84

84

AGE_GROUPS

AGE_GROUPS
Total

Total

Mobile App

Total

18 - 25 years old

11

11

25 - 35 years old

26

26

35 - 50 years old

18

18

Over 50 years old

25

25

80

80

80

Overall, there is a tendency to use the same mobile application of the website that already
consult:
-

Ilmeteo.it mobile App is used by 14;

-

Meteo Svizzera mobile App is used by 23;

-

Furthermore, 10 persons have declared that they use the default weather App present
on a IOS system (IPhone and IPad).

The table 19 shows that there is a high number of mobile App users between 25 and 35 years
old, immediately followed by all those respondents over 50 years old; also in this case, this
data is considerably important considering the range of different ages.
4.2.4. Weather forecasts influencing visitors’ satisfaction, behaviour, activities’
choice and trip cancellation
In this part of the research it has been analysed the important topic of the relation between
weather forecasts and tourists’ behaviour analysing six different statements:
1. Whether weather forecasts would influence a person on his/her long-term trip’s
decision
2. Whether respondents could be influenced in a daily-trip decision by weather
forecasts;
3. Whether weather forecasts could influence the choice of the activities once the person
is at the destination;
4. Whether weather forecasts could influence the overall satisfaction of the trip;
5. Whether adverse weather forecasts could cause not daily-visit.
6. Whether bad weather forecasts could implicate a trip cancellation.
To the respondents has been asked to what extent they could have agreed or disagreed to the
all these specific statements related and the results are summarized in the table below.
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Table 20. Weather forecasts and tourists’ behaviours

Totally

Disagree Neither disagree

disagree
Weather influencing long-term

Agree

nor agree

Totally I don’t
agree

know

12%

21%

21%

26%

18%

1%

2%

7%

10%

35%

49%

0%

1%

6%

18%

43%

32%

0%

7%

30%

30%

24%

8%

1%

Weather influencing a “not-visit”

9%

14%

16%

35%

23%

4%

Weather influencing a trip

41%

34%

6%

11%

5%

2%

decision
Weather influencing daily-trip’s
decision
Weather influencing activities’
choice
Weather influencing overall trip’s
satisfaction

cancellation
Number of responses: 140

For the first statement, there is no clear distinctions between the different responses’
percentages; this could be caused by two different reasons: the proposed question was not
completely clear for the respondents or they were not sure about the answer; the response
could in fact depend on different factors, for example it could be highly related to the type of
destination chosen by tourists or the different moment of the year. If for example, a person
has already booked a trip to Scotland, he/she might expect a consistent percentage of rainy
days, as if he/she has booked a holiday to a Northern European city in winter, he/she could
already expect before travelling to the destination a lot of snow and cold temperatures. The
same tendency is evident in the fourth question. There is any clear particular evidence that
declares that people agree or disagree with the statement, since the difference is minimal. In
this case, they might not just connect the overall satisfaction to weather condition, but also
to other many factors, as for example to a good or bad hotel experience or to the places that
they visited. Furthermore, not all the respondents could be aware of the concept of experience
satisfaction related to the tourism industry and consequently not understand completely the
question’s statement.
In the second case, 35% and 49% of the respondents have declared that they agree/totally
agree with the fact that weather forecasts influence their daily-trip’s decision. The same
response is registered in the influence on a not-visit: 35% of the respondents agree and 23%
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totally agree. Finally, the majority have declared that they have never cancelled a trip because
of adverse weather conditions: 41% totally disagree and 34% disagree with the variable
“weather influencing a trip cancellation”.
Comparing these variables with the frequency whereby respondents check weather forecasts,
the most important insights that emerge are:
-

On a long- trip decision, 36% of respondents influenced by weather conditions are all
those that check weather forecasts sometimes during the week and the 40% are all
those that check weather forecasts once per day;

-

On a daily-trip decision, nearly 40% of respondents influenced by weather are all
those that check weather forecasts once per day and 45% are all those that check
weather forecasts sometime during the week.

-

On a “not-visit” decision, the majority of respondents (more than 50%) influenced by
weather conditions are all those that check weather conditions every day.

4.2.5. The effect of weather forecasts expressing uncertainty
In this part, it has been proposed to the respondents the weather forecasts for three different
days at a specific destination (Lugano), as illustrated in the page number 2 of the
questionnaire (see Annex 1) and it has been analysed the topic of uncertainty. The weather
forecasts for Tuesday, in fact, was intended to be uncertain, expressing a condition of neither
good nor bad weather. The graph below (Graph 5) summarized the results. 69% of
respondents among 133 answers confirm the icon reveals an uncertain weather condition,
and cannot be classified as a totally good/good weather or as a totally bad/bad weather.
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Graph 5. Respondents’ perception of uncertainty
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During the three days of data collection in the two hotels of Lugano, a Ticino Top Ten (TTT)
example (Annex 3) was proposed to the respondents, to whom was then asked whether they
would have visited the proposed place (Hermann Hesse museum) in accordance with the
uncertain weather condition proposed by the icon for the day of Friday. The majority of
respondents have declared that would be very likely or likely a visit to the museum; no one
was unsure about a response (Graph 6).
Graph 6. Likelihood of visit
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Comparing, in this case, two variables, such as whether weather influences activities’ choice
(WEATHER_INFLUENCING_ACTIVITIES), and the possible visit in accordance with
uncertain weather forecasts (VISIT_INACCORDANCEWITH_WEATHER), it emerges a
contradictory result from the previous ones. Analysing the table below, it comes up that even
if before the majority of respondents had declared that weather, mainly an adverse weather
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condition, would have influenced their activities’ choice, in a case of uncertain weather
condition, they would visit in any case the museum.

Table 21. Activities choice and uncertain weather
VISIT_INACCORDANCEWITH_WEATHER*
Very unlikely

Unlikely

Likely

Very likely

Total

WEATHER_IN Disagree

0

0

0

3

3

FLUENCING_

0

1

1

4

6

1

0

5

4

10

0

0

4

4

8

1

1

10

15

27

Neither disagree nor agree

ACTIVITIES** Agree
Totally agree
Total

* Possible visit in accordance with uncertain weather forecasts
** Weather influences activities’ choice

4.2.6. The completeness of a default weather forecasts representation
In this part of the questionnaire, it starts analysing the way of representation of weather
forecasts. Particularly, it has been proposed to the respondents the default weather forecasts’
scenario present in the TTT Weekly guide (Figure 28) and it has been asked whether or not
they found this layout complete, incomplete, neither complete nor incomplete and in such
cases to specify what they would have inserted or modified.
Figure 28. TTT weather forecast’s layout

Tuesday

Wednesday

Thursday

14°C

16°C

13°C

The majority of respondents (48%) think that this layout is complete enough for their tourists’
needs. However, a consistent part of the sample (25% - incomplete and 14% - neither
incomplete nor complete, 39% in total) believe that this layout is not complete enough (Table
20). All the 40 collected valid motivations (Annex 4) regarding the missing points and
shortcomings were analysed and classified in different categories, as it can be seen in the
Table 23. It should be underlined that not all those respondents that answered with a negative
point have given a motivation to justify their response.
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Table 22. Weather forecasts’ completeness

Frequency

Percentage

Very incomplete

6

4%

Incomplete

33

25%

Neither incomplete nor complete

18

14%

Complete

64

48%

Very complete

8

6%

I don’t know

4

3%

Total

133

Table 23. Motivations for lack of completeness
Missing:

Frequency
Time-temperature

14

Min/Max Temperature

6

Probability of rain
Time-rain

6
3

Wind

3

Humidity

2

Forecast's reliability

1

Time - icon

1

Lack of reason for bad weather

1

Probability of sun

1

Real feel

1

Others
Too general

8
4

Not clear icons

1

The main shortcomings of the scenario are the lack of time division with different
temperatures, a minimum and maximum temperature for the day and the probability of rain.
This result appeared to anticipate the findings of paragraph 4.2.8. (the one related with the
weather forecasts’ representation choice), underlining what respondents would like to have
in their hypothetical “first-choice” scenario of weather forecasts, that is the scenario D.
4.2.7. The effectiveness of communicating probabilistic weather-related information
In this part of the questionnaire, the second research question of the thesis, i.e. to what extend
probabilistic information can be really understood and accepted by tourists, has been entirely
covered and resolved. This part mainly refers to the question 17 and 20 of the questionnaires
(see Annex 1). The first question measures the level of respondents’ interest of inserting in
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the TTT weather forecasts’ scenario the Probability of Precipitation (PoP). The table below
(Table 24) presents to what extent the 129 respondents find useful, useless or neither useful
nor useless the insertion of PoP. The majority of the sample think that having a probability
of precipitation could be useful in the scenario of the Ticino Top Ten guide.

Table 24. PoP insertion results
Frequency

Percentage

Very useless

9

7%

Useless

7

5%

Neither useless nor useful

9

7%

Useful

69

53%

Very useful

35

27%

Total

129

Accepted this, it is interesting to compare effectively how many of the respondents that
before have adjudged the scenario incomplete or neither incomplete nor complete, would
insert the PoP (Table 25). Among all those who has declared that the scenario has incomplete
information (31 respondents), almost all, (27) would insert the PoP in the layout.
Unexpectedly, all those who believed that the scenario was complete enough with that simple
information (63 respondents), 39 of them, more than half, would find the insertion useful and
13 very useful.
Table 25. PoP insertion and weather forecasts completeness
POP_INSERTION
Neither
Very

useless nor

useless

WEATHERFORECAST

S_COMPLETENESS

Total

Useless

useful

Very
Useful

useful

Total

Very incomplete

1

1

0

1

2

5

Incomplete

3

0

1

15

12

31

2

0

3

11

2

18

Complete

3

4

4

39

13

63

Very complete

0

2

0

2

4

8

I don't know

0

0

1

1

2

4

9

7

9

69

35

129

Neither incomplete nor
complete

The question number 20 investigates whether or not the respondents entirely understand the
real meaning of a probabilistic indication (“The weather forecast for tomorrow indicates that
there is a 20% probability of rain the city of Lugano”). According to Morss et al (2008), the
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correct interpretations of the statement is “rain on 20% of the days like tomorrow”. The table
below summarized the different frequency of response, whence it is clear that very few
respondents understand the real meaning of the probabilistic indication.
Table 26. PoP meaning

"20% of the region around Lugano"
"During 20% of the day in Lugano"
"On the 20% of the days similar to tomorrow in Lugano"
"20% of the meteorologists believe"
"I can't interpret the indication"
It means something else

Frequency
7
26
10
11
7
53
115

Percentage
6%
23%
9%
10%
7%
46%

Only 10 respondents (the 9% of the sample) can interpret the probabilistic indication;
whereas the majority of them think that there is another interpretation of the statement. In the
table below (Table 27), all the different valid interpretations (Annex 5) were classified
following the group division of Morss et al (p. 982, 2008). The majority of all those
respondents belonging to this group restated the probabilistic indication in other different
forms with any supplementary interpretative information; for this group, the PoP is
sufficiently explained as it is. Some of them simply restated the statement using another
wording; others rewrote the same indication with the inverse likelihood of precipitation and
the last group wrote back the statement using a frequency. Another consistent part of this
group connect the probabilistic indication with the amount of rain that will be possible on the
specified day (It will rain a lot/It will rain few, e.g.).

Table 27. Summary of write-in responses
Interpretation group
Restatement of probability
Worded

Frequency
36

"There is a probability of 20% that it will rain tomorrow"
"It means that there is another 80%chances for something else and that rain is
not possible"
"Ci sono 20 probabilità su 100 che piova"

Reverse
Frequency
Amount

Examples

14
"It is much more likely that it does not rain at all than it rains"

Temporal interpretation

1
"Pioverà per il 20% della giornata"

Categorical forecast

1
"Domani non è bel tempo"

Nothing mentioned

1
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Inferred that few respondents understand the real meaning of the probabilistic indication, it
is important to understand whether all those people that have declared the utility of the PoP
insertion on the default scenario, actually understand its meaning. As summarized in the table
below, eight out ten respondents that fully understand the meaning, found its insertion to be
useful. The majority that found useful the insertion (20 useful – 20 very useful), gave another
interpretative meaning to the indication.

Table 28. PoP meaning and PoP insertion
POP_MEANING
On the 20%of the
20% of the

During 20%

days similar to

20% of the

I can't

region around

of the day

tomorrow in

meteorologists

Lugano

in Lugano

Lugano

believe

It means

interpret the something
indication

else

Total

POP_INSERTION

Very useless

0

2

0

2

0

4

8

Useless

0

0

0

1

1

5

7

0

1

2

1

0

4

8

Useful

5

19

6

4

5

20

59

Very useful

2

4

2

3

1

20

32

7

26

10

11

7

53

114

Neither useless nor
useful

Total

Comparing the three demographics variables (age, gender and country), there are not any
particular evident differences between their groups in the interpretation of the PoP meaning.
Generally, young people have a major propensity in understanding the correct answer, this
could be due to the fact that the correct interpretation of the probabilistic indication is entirely
attributable to previous statistical studies.
Table 29. PoP meaning and Age groups
POP_MEANING
"I can't
"In the 20% "During 20% "On the 20% of

AGE_GROU

PS

Total

of the

of the day in

region"

Lugano"

"20% of

the days similar meteorologists
tomorrow"

believe"

interpret the

It means

probabilistic

something

indication"

else

Total

18 - 25 years old

1

6

5

2

2

5

21

25 - 35 years old

0

9

2

3

2

20

36

35 - 50 years old

1

5

1

4

1

11

23

Over 50 years old

5

6

2

2

3

17

35

7

26

10

11

8

53

115
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4.2.8. Weather forecast representation
In this part of the survey, the topic of the representation of weather forecasts’ information
has been fully covered. Thanks to the use of eight different scenarios has been asked to the
respondents which is their hypothetical best representation of different weather variables and
how they would combine them. Particularly, respondents had to choose whether they would
prefer icons, graphs or numbers, temporal division or variables such as wind or probability
of precipitation and finally to comment their choice. Overall, 23% of respondents on a total
of 108 responses choose the scenario D as the best one, immediately followed by the scenario
E with a percentage of 21 and then to the B, 15%, even if the difference between the third
choice is minimal and respondents would also prefer the scenario F (13%). Overall,
respondents preferred all those scenarios rich with variables, details and with graphical
representations. The results are summarized in the following graph (Graph 7).
Graph 7. Best chosen scenario
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Analysing all the different motivations1 for the best chosen scenario, it is clear that
respondents chose the scenario D for its simplicity, clearness and immediacy. The table
below summarized all the 25 motivations into 15 categories, that can be also noticeable in
the figure 29, where are underlined all the visible qualities of the scenarios.

1

In the Annex 6 all the motivations for the different best chosen scenario, not just the D one but all the others,
can be consulted.
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Table 30. Motivation for the best chosen scenario
Motivation for selecting the best
scenario

Frequency

Presence of the icon

9

Immediate

7

Complete

5

Simple

3

Presence of temperature

2

Essential

2

Clear

2

Presence of probabilistic indication

2

The most understandable

2

More details

2

I don't like graphs

2

Time division

2

Efficient

1

Visible

1

Useful information

1

Figure 29. Scenario D and its characteristics

Comparing the variable “age” with the best chosen scenario, it is clear that nearly the half of
respondents that have chosen the scenario D are those over 50 years old.
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Table 31. Age groups and Scenario 1
SCENARIO1
Scenario

Scenario Scenario

A

B

Scenario

C

Scenario Scenario

D

E

Scenario

Scenario

G

H

F

Total

AGE_GROUP

S

18 - 25 years old

6

1

0

5

4

2

0

1

19

25 - 35 years old

3

8

0

4

9

7

1

3

35

35 - 50 years old

1

4

1

4

3

3

2

2

20

Over 50 years old

1

3

4

12

7

2

4

1

34

11

16

5

25

23

14

7

7

108

Total

Young people are more willing to have a simple scenario of weather information and for
them the scenario A, that corresponds essentially to the figure 28 seen before, is enough.
Respondents between 25 and 35 years old have expressed a major preference for the scenario
E, giving more importance to the temporal division based on temperature instead of icons.
They also chose the scenario B, that represent a simple representation of weather information;
and that confirm that young people are more willing to have a minimal representation. On
the contrary, the group of over 50 years old, are more willing to prefer a scenario with a more
detailed image of weather forecasts. Seeing the minimal difference between the scenario D
and E, it is accepted that people like the graphical time-division, but whether they prefer a
time-division based on icons or on numbers can be still investigated in future researches.
Overall, besides the age’s groups, the use of graphs and of just numerical representation is
the less chosen by the respondents. Particularly, the scenario C, where information are
expressed by words or numbers, was not completely chosen by the youngest groups.
Table 32. Weather forecasts check and Scenario 1
SCENARIO1
Scenario Scenario Scenario Scenario Scenario Scenario
A

WEATHERFOREC

ASTS_CHECK
Total

Multiple times per
day
Once per day
Sometimes during
the week
Never

B

C

D

E

F

Scenario

Scenario

G

H

Total

0

3

1

4

1

1

0

0

10

4

6

4

9

10

4

4

1

42

6

6

0

11

8

8

3

6

48

1

1

0

1

4

1

0

0

8

11

16

5

25

23

14

7

7

108
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Comparing now the variable “age” with the frequency whereby respondents normally check
weather forecasts, it is clear that all those who check weather forecasts multiple times per
day or once per day always prefer the clear use of icons and immediacy that has the scenario
D (table above).

Generally, all those respondents that in the previous questions evaluated useful or very useful
the possible insertion of a probabilistic indication have chosen a scenario with a probabilistic
component (Scenario B, Scenario D, Scenario F and Scenario H) as summarized in the table
below. However, all those important part that chose the scenario E without a probabilistic
indication, indicated before its insertion useful and very useful.

Table 33. PoP insertion and Scenario 1
SCENARIO1
Scenario

Scenario

Scenario

Scenario

A

B

C

D

Scenario Scenario Scenario
E

F

G

Scenario
Total

H

POP_INSERTION

Very useless

0

1

0

1

2

0

1

1

6

Useless

0

1

1

1

1

1

1

1

7

0

3

0

1

2

1

0

1

8

Useful

8

8

1

16

12

4

3

1

53

Very useful

2

3

3

6

5

8

2

3

32

10

16

5

25

22

14

7

7

106

Neither useless nor
useful

Total

It is interesting to underline now that 25 respondents (graph below) evaluated the scenario A
as the less interesting one in terms of representation’s quality. The scenario A essentially
corresponds to the scenario present in the TTT guide. Furthermore, among those 25, 13
respondents that in the previous question related to the completeness of the layout had
indicated a positive answer, have declared that they would list the scenario A as the last one
(Table 34).
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Graph 8. Less interesting scenario
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Table 34. Weather forecasts completeness and Scenario 8
SCENARIO_8
Scenario

Scenario

Scenario

Scenario

Scenario

A

B

C

D

E

Scenario F

Scenario

Scenario

G

H

Total

WEATHERFORECAST

S_COMPLETENESS

Very incomplete

2

0

0

0

1

0

0

0

3

Incomplete

7

3

3

0

1

0

4

3

21

2

2

2

0

1

0

4

1

12

11

0

8

1

2

2

4

10

38

Very complete

2

1

1

0

0

0

0

0

4

I don't know

1

0

1

0

0

0

0

1

3

25

6

15

1

5

2

12

15

81

Neither incomplete
nor complete
Complete

Total

4.2.9. Weather forecasts influencing visitors’ enjoyment
In this last part of the survey, the level of interests and the level of enjoyment in doing specific
activities under certain weather conditions have been measured. In this last part of the survey,
119 responses have been collected. (Graph 9) Participants declared to be generally interested
in performing outdoor and indoor activities. The only exception is made by shopping; the
difference between the 5 levels of interest is minimal:
-

19%: completely disinterested

-

18.5%: disinterested

-

23.5%: neither disinterested nor interested
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-

23.5%: interested

-

15%: very interested

Graph 9. General interest on tourism-related activities
60
57
50

52

50

47

45

40

44 43

41

40

35

30

32

32

31
28 28
24

20

20

23

20

19

16

16 16

2 5

8

7 8

9

8

5

18

16 16

15

10

24 23
22

3 5

0
City centre

Museum

Completely disinterested

Event
Disinterested

Trekking

Restaurant

Cruise

Neither disinterested nor interested

Biking
Interested

Shopping
Very interested

Comparing the variables “age_groups” and “sex” with the different activities, there are a
linear general distribution among different groups. Young people expressed a positive level
of interest also in cultural activities, such as visit a museum, a city centre or assist at a cultural
indoor event. Analysing the shopping activity within these variables (Table 35), it is evident
that in the “very disinterested” group the majority of respondents are male and between 25
and 35 years old or over 50 years old. Surprisingly, in the group of “disinterested” and
“neither disinterested nor interested” ones, female respondents registered a higher choice.
On the contrary, always the female group belonging to the groups of “interested” and “very
interested” ones, registered a higher number.

Table 35. Age groups, Sex and Shopping interest
AGE_GROUPS
SHOPPING_INTEREST
Very

SEX

disinterested
Total

18 - 25

25 - 35

Over 50

years old

years old

35 - 50 years old

years old

Total

Male

1

6

3

5

15

Female

0

2

2

4

8

1

8

5

9

23

95

Disinterested

SEX

Male

1

3

1

5

10

Female

4

2

4

2

12

5

5

5

7

22

Male

2

4

1

3

10

Female

2

8

1

7

18

4

12

2

10

28

Male

1

4

3

5

13

Female

3

6

3

3

15

4

10

6

8

28

Male

0

2

2

1

5

Female

7

2

2

2

13

7

4

4

3

18

5

19

10

19

53

16

20

12

18

66

21

39

22

37

119

Total
Neither

SEX

disinterested nor
interested

Total

Interested

SEX
Total

Very interested

SEX
Total

Total

SEX

Male
Female

Total

The second part of this latest section compares different icons expressing certain weather
conditions with the eight different activities. Particularly, it investigates whether or not
uncertain weather conditions could influence the level of enjoyment of these activities and
whether respondents would choose to undertake these activities also with an uncertain
weather (for example: a mostly cloudy condition with a chance of rain showers). Before
showing the results of this research, a table summarizing the different icons with their related
weather conditions is presented in the following page.
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Table 36. Different icons and their meanings

Icon

Meaning
Sunny
Partly Sunny
Partly Cloudy
Mostly Cloudy
Cloudy
Mostly cloudy with some rain showers
Mostly cloudy with chance of thunderstorms
Cloudy with light rain
Cloudy with intermittent rain
Cloudy with slight chance of thunderstorms
Source of the icons and related meaning description: Meteo Swiss

As it can be noticed from the table 36, the majority of icons expresses an uncertain condition
and not a precise forecast. That is, the sun is present in six out ten icons and the possibility
of rain in five out ten; only two icons express a chance of thunderstorms. On the contrary,
only four icons indicate a precise weather condition: it will be sunny/it will be rainy, and in
this last case the possible amount or the intensity of the precipitation.
In the following page, the results are presented in percentage in the table 37 comparing the
ten icons within the eight activities. Considering that some results present a slight and
minimal difference between the positive and the negative percentage, the threshold for
considering the response as positive (= intended as willingness to enjoy the proposed activity)
was set at over 55%.
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Table 37. Icons’ test results

Activity
Percentage YES and NO
Trekking

YES 85%

YES 70%

YES 57%

NO 67%

NO 77%

NO 95%

NO 97%

NO 97%

NO 99%

NO 100%

Biking

YES 82%

YES 70%

YES 59%

NO 62%

NO 77%

NO 96%

NO 97%

NO 97%

NO 98%

NO 98%

Cruise on a lake

YES 85%

YES 69%

YES 45%
NO 55%

NO 70%

NO 84%

NO 93%

NO 99%

NO 98%

NO 99%

NO 99%

Restaurant

YES 76%

YES 75%

YES 75%

YES 75%

YES 68%

YES 70%

YES 68%

YES 70%

YES 62%

YES 53%
NO 47%

Shopping in a
mall

YES 59%

YES 60%

YES 46%
NO 54%

YES 64%

YES 57%

YES 64%

YES 61%

YES 63%

YES 61%

YES 61%

Indoor theatre
event

YES 46%
NO 54%

YES 48%
NO 52%

YES 48%
NO 52%

YES 57%

YES 67%

YES 70%

YES 68%

YES 71%

YES 71%

YES 69%

Visit a city centre

YES 80%

YES 80%

YES 75%

YES 65%

YES 51%
NO 49%

NO 71%

NO 82%

NO 87%

NO 90%

NO 92%

Visit a museum

YES 54%
NO 46%

YES 55%
NO 45%

YES 49%
NO 51%

YES 61%

YES 64%

YES 68%

YES 67%

YES 67%

YES 66%

YES 60%
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From the table 37, it emerges that generally the outdoor activities are mainly influenced by
weather conditions. That is, for the activities trekking, biking and cruise on a lake, the
majority of respondents are more willing to enjoy in a case of a very good weather
(completely sunny) or in a partly uncertain situation (partly sunny and partly cloudy).
Visiting a city centre, which could be also included in the category of outdoor activities,
received also a positive indications of level of enjoyment. Indeed, for this activity apparently
until the sun is present in the icon without any possible threats of bad weather, people would
enjoy visiting it. Furthermore, in this case, in a condition of cloudy weather, there is no a
clear distinction between the positive and negative level of enjoyment.
On the other hand, the respondents found the four indoor activities enjoyable in the majority
of the weather conditions, with the exception of few uncertain results. Particularly, going to
a restaurant registers a high and positive percentage in all conditions, especially in case of
good weather (76% sunny and 75% partly sunny and partly cloudy). The only exception in
this case is made by the worst weather condition (rain and thunderstorms) in which people
could be not willing to go out from their homes at all. The results of the activity shopping in
a mall follow the same tendency registered in the level of interest: there are no particular
neither higher positive nor higher negative results as before; the trend is, in fact, quite steady
around a 60% of positive enjoyment. The last two activities (indoor event and visit a museum)
present the same tendency. Overall, in the first three weather forecasts icons expressing a
sunny condition, there is no a clear evidence of positive or negative level of enjoyment: some
respondents are more willing to avoid museum while visiting a city during good days and
other would visit it beside the weather (maybe because they have few available days at that
destination). In the case of visit a museum, in fact, the positive enjoyment does not have a
very high percentage; in no cases the percentage of “yes” is above 70%.
It is interesting to underline that just in the case of trekking all the respondents said 100%
“no” in relation with a possible level of enjoyment; in all other cases, in fact, few persons
would enjoy the activities also in case of bad weather. Comparing the level of interest of bad
weather conditions, it emerges that all those who are willing to undertake the activities, in
special way outdoor activities, such as biking or the cruise on a like, have declared a very
high level of interest. Moreover, it is interesting to notice that in a case in which the weather
could be partly sunny with a chance of rain showers, more than 90% of respondents expressly
said “no” in doing outdoor activities (trekking, biking and cruise on a lake). From a business
perspective, this does not change the economic benefits of outdoor activities such as trekking
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or biking, but could highly influence, and somehow damage, the cruise companies’ business.
In this context, specify the probability of rain is high important for cruise companies in order
to optimize the number of participants in these uncertain days; the forecast, in fact, might
anticipate a possibility of rain but in the reality rain could not occur. It is considerable high,
in this sense, also the number of respondents that have declared that in case of a cloudy
weather (84%) and mostly cloudy (70%) (with no expressed chance of rain) would not do a
cruise on the lake.
The results of this icons’ test could be summarized in the table below. There are some cases,
in fact, that are enjoyable because of the good weather; instead, there are others that would
be enjoyable beside any weather condition, as going to a mall for shopping; the only problem
could be only going out from home and reach the place with a thunderstorm or heavy rain.
Table 38. Summary of the icons’ test

Beside the weather:

I would enjoy going to the restaurant
I would enjoy doing shopping in a mall
I would enjoy an indoor event
I would enjoy visit a museum

Because of the weather:

I would enjoy trekking today
I would enjoy doing biking today
I would enjoy a cruise on the lake
I would enjoy visiting the city centre
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5. Conclusions, limitations and future research
5.1.

Conclusions

The primary aim of this research has been a deep exploration of the relation between two
different and broad topics: weather and tourism. Overall, although the two concepts belong to
two completely different areas, it has been inferred from an in-depth literature analysis that,
weather forecast and actual weather conditions tend to generally affect the tourism industry.
Indeed, a favourable weather represents an on top appeal for a destination. However, the
threshold for considering a weather condition as favourable or not is still depending of several
factors (e.g. country of origin of a person, his/her personal background, age, etc. ). Overall,
weather, in fact, guides visitors’ choice before and during the experience and their movements
within the destination; alteration in weather forecasts can lead to large changes in tourism
demand. Particularly, this thesis’ results and results based on previous researches, as presented
in the literature chapter, underlined that weather influences visitors’ decision before
undertaking the trip, giving an always more importance to weather forecasts’ information.
Moreover, as suggested by the literature, weather information and forecasts tend to play an
important role in the decision-making process, therefore, how they are present and represented
on different channels is a crucial key-aspect for all those organizations that operate in the
tourism and meteorological industry and that constantly provide this type of information.

Nowadays, the main channels that tourists use to inform themselves about all the aspects related
to their holidays, including weather, are online. From this thesis’ results, in fact, the online
channel followed by the use of mobile app are the main information means. Websites and
mobile apps are the main medium and how they communicate this type of information and
which types of variables they use, has been deeply analysed in the phase A of the research. The
analysis has been based on the comparison between 25 websites and 35 mobile applications
within their used weather variables and graphical representation. Among all the analysed
websites and mobile apps there were important and highly used private providers (also by the
market segment interviewed in the phase B of this research), as for example IlMeteo.it,
3BMeteo.com or AccuWeather.com. Overall, all those indicators that websites and mobile apps
mainly offer correspond to what tourists are primarily interested in: temperature, precipitation
and wind. This confirms what it has been emerged in the literature chapter and from previous
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researches on this topic. Moreover, it confirms that the private providers, differently from the
national meteorological centres, are more willing to provide products tailored to their users’
needs and requests. Graphically speaking, there is a tendency in those platforms to use weatherrelated information representation that use formats as simple as possible that include the use
the icons, time-division and descriptions. Icons are the friendliest and most communicative way
in the communication field and, as it has emerged also in the survey’s results, people are more
willing to prefer a layout composed by graphical elements than just text or numbers. However,
to what extend the use of icons is really useful in different graphical representation formats (for
example time-division) could depend to the represented weather condition; if, in fact, the
weather forecast anticipates a completely sunny day, having icons representing the different
moment of the day with just a series of drawn suns could be very useless. At the same time, all
those icons expressing uncertain weather forecasts cause a lot of misinterpretations among users
because they are not completely understood. The same uncertain weather condition is, in fact,
represented by weather providers in different ways leaving people with a high level of
uncertainty. Thus, although it has been revealed that icons are highly appreciated by users and
the main representation’s mean used by providers, it is not completely clear whether users like
icons because they really understand their meanings or just because they are used to
them/exposed to them.

The phase B of the research was entirely based on an online and offline survey. Overall, 165
responses were collected online and in the three days of data collection in two hotels in Lugano,
and analysed. The main market segment presented on the sample was mainly female, Italian,
from 25 to 35 years old, it generally travels in couple and was in Lugano for business purposes.
Although the majority of responses were collected online, the average age of the reference
market sample is considerably high and the respondents’ group of over 50 years old seemed to
be high self-confident with ICTs, also using them multiple times per week or even once per day
to check weather forecasts. The main channels used by the respondents to check weather
forecasts confirm that nowadays ICTs have entirely embraced the communication field of
weather forecasts: majority of them have declared that they use websites or mobile apps and
sometimes both of them. In a particular way, the main websites and mobile apps mentioned
during the questionnaire correspond to all those that were analysed in the phase A of the
research, mainly ilMeteo.it and Meteo Svizzera (both website and app), and the weather app
present on every IOS devices.
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One of the three research questions deals with the influence that weather forecasts has on
tourists’ behaviour, considering activities’ choice, experience satisfaction and any possible trip
cancellation. A consistent part of the questionnaire was dedicated to this topic asking to the
respondents to what extent they would agree or not with six precise statements, e.g. “How much
weather forecasts influence your long trip decision”. Overall, weather influences more daily
trip decisions and the activities’ choice but they have never influenced a trip cancellation. On
the other hand, it was not clear enough whether weather could influence long-trip decision or
the overall experience satisfaction. This could be due to the fact that, as presented in the
literature chapters, people travel for different purposes, with different transportation means and
in different times of the year. Therefore, in the occasion of a long-trip, people could plan their
holiday beside weather forecasts or being already prepared about what they could find once at
the destination. Moreover, people travelling with a caravan could be more facilitate in changing
their plans at the very last minute than others.
The second research question was related to the thematic of the probabilistic information,
particularly, whether a possible insertion of probability of precipitation could have been
evaluated useful or not and to what extent its meaning is understandable. Generally, respondents
seemed to be interested in the insertion of this parameter; however, once asked the real meaning
of the probabilistic indication, the majority could not interpret its real meaning. Respondents
interpreted the PoP in a variety of ways; the result showed, in fact, that few responses were
based on the options of the multiple-choice question, but on a high numbers of other
interpretations. However, all those interpretations were just a restatement of the probabilistic
indication already expressed in the question. This, as also emerged from the literature, could be
primarily caused by a lack of information and explanation by all those who provide this type of
information beforehand. Analysing, in fact, different devices where the probabilistic indication
is present, in any of them there is not a clear explanation of the Probability of Precipitation
(PoP) meaning. Therefore, the few respondents that chose the correct answer have probably a
statistical knowledge collected in their past.

Probability of precipitation was largely accepted also when it has been asked to respondents to
choose their hypothetical scenario for weather forecasts’ representation. In this context, it has
been chosen to use both textual and graphical format to represent the PoP, since using a closed
or open umbrella could have been more effective than just a number in percentage. Generally,
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as it has already emerged from the research in the phase A, icons are the most chosen medium
by respondents. As presented in the literature, in fact, icons have a more visual impact than just
numerical elements. Furthermore, respondents appeared to be more willing to prefer more
information than just a couple of parameters to better organize their activities within the day.
In this context, it was not a surprise that the top scenario was the “D”, that is, the one that
combined all these types of information/indicators. Thus, it is possible to argue that in the
communication of weather forecasts, tourists appeared to prefer a precise weather information
divided in the three main parts of the day (morning, afternoon, and evening/night), the
percentage of probability, and a brief description of what it would happen during that day. All
this precise information is not just useful for tourists, but also for tourism operators and
destination in order to better understand which types of activities they might offer during the
day. The chosen scenario embraces together icons and other graphical elements (e.g. a brief
description of the overall weather forecast of the day); this confirms what expressed in the
literature, such as that generally, in weather forecasts communication, both graphical and
numerical are used.

The last part of the survey was dedicated to the level of enjoyment in doing specific activities
that people could experience under specific weather conditions, mainly based on all those icons
that express an uncertain weather condition, such as a partly good or bad weather. Firstly, it has
been asked the level of interest of eight general tourism-related activities. Overall, respondents
demonstrated an interest in doing the proposed activities. Comparing activities with icons, it
emerges that outdoor activities are highly weather sensitive and people would enjoy doing them
only because of a good weather. Thus, in all cases of uncertain weather they would not consider
the possibility of doing them. On the contrary, indoor activities are not particularly weather
sensitive and are considered enjoyable beside a good or bad weather. As in the case of the
relation between weather and tourists’ behaviour, lots depend on the typology of tourist, his/her
country of origin and on the length of stay at the destination. If a tourist coming from a very
dry place decides to spend a weekend in a European city, he/she might probably enjoy (or
positivity accept) an uncertain weather condition with display a chance of rain showers, also
while visiting a city centre or doing a cruise on the lake.

Overall, the results of the study tend to confirm several aspects emerged from the literature
chapter. Particularly, comparing a research conducted in 2008 (by Morss et al.) based on the
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topic of PoP and its interpretation, results of this study confirm the one from Morss et al. That
is, people are willing to accept probabilistic forecasts but effectively communicating its
uncertain parameters is still a challenge.

5.2.

Limitations and future researches

Several limitations need to be addressed for this study, and future explorations could be done
following the main relation between weather and climate and their sub-topics. In particular:

Firstly, sample and the period of time during which the study has been conducted are one of the
main limits for the data collection. In winter, in fact, the majority of hotels in Lugano close
down and all those that remain open mainly work during the week just for business travellers.
In this sense, interviewing this type of visitor is highly difficult because of their limited
available time. The results of this issue was a limited sample and it has been difficult to compare
its variables (mainly gender, age and country of origin) within different questions’ results.
Particularly, respondents’ country of origin was quite homogenous. The survey, in fact, has
been uploaded as a pop-up in the weather section of the website of Ticino Tourism. However,
due to the limited number of users of the website in this period of the year, the English version
was not available. On the contrary, the German version was uploaded but registered just 12
responses, among them just 3 were entirely completed. Therefore, the survey mainly appeared
in Italian on the Facebook pages of Meteo Locarno and Ticino Tourism, where the majority of
followers come from Switzerland or Italy.

Increasing the sample with different countries of origin could have been interesting especially
in the comparison with different variables, such as for example the frequency or the channels
used to check weather forecasts; the different perception of PoP or the different meaning given
to uncertain weather conditions.

Moreover, with a bigger sample, other demographic variables could be analysed (as for example
the transportation mean or the length of stay), and then inserted in the research analyses in order
to compare them within tourists’ behaviour, satisfaction or level of enjoyment. Doing this, it
could be deeply analysed whether different tourists’ groups behave differently and are more
subject to changes in behaviour and level of satisfaction. In the questionnaire, in fact, a question
related to the purpose of the visit was present but due to the limit responses collected in the two
105

hotels in Lugano, it was not possible to compare this variable with the effect that it has on
tourists’ behaviour and satisfaction.

Particularly, it could be interesting to investigate how people coming from different countries
different types of weather representation. Indeed, a possible further research could be done on
the graphical representation of the probabilistic indication. In this research, it was assumed, on
the basis of previous theories, that people generally prefer graphical and non-graphical
representation of PoP and therefore, four scenarios containing this element were proposed to
respondents. However, it could be interesting to investigate deeper this issue and propose
different possible representation. In United States, for example, where PoP is largely used by
meteorologists, people could prefer, and there understand, better a specific representation than
in other part of the World.
Secondly, it was difficult to find literature and previous researches for some topics, especially
for the level of enjoyment in relation with weather and climate and icons used exclusively for
weather forecasts. The use of icons, in fact, were primarily analysed only in relation with the
online communication field.

Thus, a further and deeper study on the role of icons expressing uncertain weather conditions
should be done. In this research, in fact, it has just been asked the level of enjoyment related to
all the icons but not how effectively respondents perceive just uncertain weather conditions and
to what extend they would be willing to go outside. The main limit of this part is that the
perception between icons expressing uncertain weather conditions and the development of
specific activities was conducted not referring to a specific destination. Analysing, in fact, this
perception in relation with a beach destination where the weather is mainly sunny or in
perception with a destination in United Kingdom where tourists already know that a consistent
amount of rain is possible, the results of their level of enjoyment might be different. Another
limit of this part of the research was the lack of literature on the relation between the two topics
of level of enjoyment and weather. Thus, lots more, not just on relation between icons and
enjoyment but on the topic in general, can be done in future explorations.

Thirdly, analysing the results of the online survey, it can be noticed that a lot of people left the
questionnaire before its end. An important limit, in this sense, was the length of the survey
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(around 15 minutes) and somehow also its complexity and design. Particularly, examining the
difference motivations of the best chosen scenario and comparing the number of the scenario
that effectively was chosen, some discrepancies can be noticed. Some comments, in fact,
revealed that the system was low and did not work well, especially on mobile phones.

5.3.

Research implications

Understanding how much weather forecasts influence tourists’ behaviour, their level of
enjoyment and under which weather conditions tourists are more willing to experience certain
activities could be useful for all those organizations operating in the tourism sectors. In this
context, Ticino Tourism could benefit from the results of this research understanding which are
the main activities to offer to potential visitors in this time of the year and under particular
weather conditions. In this sense, Ticino Tourism could propose activities dedicated to specific
weather condition, as for example a visit to a museum in case of uncertain weather (as we have
seen in the example of the Ticino Top Ten guide). Moreover, Ticino Tourism, having a page
completely dedicated to weather forecasts that results to be the most visited one, could
understand which are the main variables in which tourists are mostly interested and which is
the best way of representing them. The same implication is of interest of Ticino Top Ten
evaluating whether or not its scenario of weather forecasts’ representation is actually feasible
and complete enough for its target of tourists or not.

Weather should be a real appeal for a destination and enhancing its uncertain condition as a
valid and attractive point could be an additional value for all those organizations operating in
tourism that want to differentiate themselves. My personal perception is that in this context few
has been done and much more could be done in the future. In Switzerland, for example, recently
emerged in the market that there is an online portal that sells ticket for concert and other types
of events that is now selling specific packages for the two Swiss destinations of Belalp (Canton
Valais) and Pizol (Canton Grisons) proposing discounts when the weather is not completely
favourable/good.
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Figure 30. Example of packages based on different weather condition. Source: tipo.ch

Apparently, the amount of the discount depends on the amount of precipitation; in case of heavy
snow, in fact, there is a discount of 38%, on the other hand, in case of a partly cloudy situation
with a chance of snow there is 5% of discount. In this sense, bad weather should not be an
obstacle but a reason for making the visit/trip/buying the tourism package.

Not only destinations could benefit from these results, but also the private and public climate
service providers. Indeed, Meteo Swiss could benefit from this research, especially from all
those regarding the acceptance of the probabilistic forecasts by surveys’ participants

Lastly, also on Social Media, weather has been recently inserted as a new indicator on the home
page. For example, while opening the Facebook mobile app, the Social Network suggests you
the weather forecasts of the day, that after a rainy day the sun finally appeared and invites you
to go outside although a bad weather condition. This indicates that weather has been engaging
always more an important role in our everyday life, and that much more could be discovered
and that more researches could be done on this topic.
Figure 31. Screenshot of the weather information presented on a private Facebook home page. Source: Personal
Facebook page of the author
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7. Annexes
7.1. Annex 1 – Questionnaire
English version

1. Sex:  Male
 Female
2. Age: ______________________________
3. Country of origin: ____________________
4. Purpose of the visit:
 Business  Leisure
 No answer
5. With whom do you usually travel for your leisure trips?
 Alone
 Family
 Couple
 Group
6. Is this your first time in Ticino or have you been here before?
 Yes, this is my first time
 I have been here once
 I have been here several
times
7. How do you expect the weather in Lugano to be in this period?
 Mainly sunny
 Mainly partly cloudy
 Mainly cloudy
 Mainly rainy
 I don’t know
8. Which temperature do you expect to find in Lugano in this period? ____ °C
9. The temperature that you have indicated is intended to be:
 Cold
 Fresh
 Mild
 Hot
10. How do you think the weather looks like today?
 Mainly sunny
 Mainly partly cloudy
 Mainly cloudy
 Mainly rainy
11. How often do you check weather forecasts?
 Multiple times per day
 Once per day
 Sometimes during the
week
 Never
12. Which channels do you usually consult to check weather forecasts?
 Website (Please indicate a name: ____________________________________)
 Mobile App (Please indicate a name: ______________________________)
 Newspaper (Please indicate a name: __________________________________)
 Radio (Please indicate a radio programme: _______________________________)
 Tv (Please indicate a TV programme: ____________________________________)
 Other (Please indicate the name: ______________________________)

Page 1

113

13. Please, indicate how much you agree or disagree with the following statements
Totally
disagree

Disagree

Neither
disagree
nor agree

Agree

Totally
agree

I don’t
know

In general, for a long trip, the
weather forecasts influence my
decision of visit
In general, for a day-long
excursion, the weather forecasts
influence my decision of visit
In general, when I am at a
destination, weather forecasts
influence which activity I should
carry out and which not
In general, when I am at a
destination, weather forecasts
influence my travel satisfaction.
“for example: The weather forecast
indicated good weather but during
my excursion the weather turned
into a bad one and I did not like the
experience”
I did not visit a place due to bad
weather forecasts
In the past, I cancelled a
reservation due to bad weather
forecasts

14. Assuming that tomorrow is Tuesday, how do you think the weather will look like
tomorrow?

1
Very bad

2

3

4

5
Very good
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15. Would you visit the suggested place in accordance with these weather forecasts?
1
Very unlikely

2

3

4

5
Very likely

16. How complete do you think these weather forecasts are for your needs as a tourist?
1
Very
incomplete

2

3

4

5
Very complete

If the reply is between 1 and 3, please indicate the motivation:
___________________________________________________________
17. How useful do you think it would be to insert a percentage that indicates the probability of
rain?
1
Very
useless

2

3

4

5
Very useful

18. Please order the 8 scenarios from the best to the least good according to the quality of the
weather representation

19. Why did you choose the scenario n° _______ as the best one?
___________________________________________________________________________
20. “The weather forecast for tomorrow indicates that there is a 20% probability of rain in the
city of Lugano”. Please indicate which of the following statements describes best the meaning
of the probabilistic indication:
 Tomorrow, in 20% of the region around Lugano it will be rainy
 Tomorrow, during 20% of the day in Lugano it will be rainy
 On the 20% of the days similar to tomorrow in Lugano will be rainy
 20% of the meteorologists believe that tomorrow will be rainy
 I can’t interpret the probabilistic indication
 It means something else:_____________________________________________________
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21. Please express your level of interest in doing the following activities and then indicate under which of the following weather conditions
expressed by the different icons, you would enjoy doing the activities:
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Italian version

1. Sesso:  Maschio
 Femmina
2. Età: _____________________________
3. Paese di origine: ____________________
4. Motivo della visita
 Business  Svago
 Non risponde
5. Con chi viaggia di solito per viaggi di leisure/turismo?
 Da solo
 Famiglia
 Coppia
 Gruppo
6. È la prima volta in Ticino o ci è già stato precedentemente?
 Si, questa è la prima volta
 Ci sono già stata/o una volta
 Ci sono già
stata/o diverse volte
7. Come si aspetta di trovare il tempo a Lugano in questo periodo?
 Principalmente soleggiato
 Principalmente variabile
 Principalmente nuvoloso
 Principalmente piovoso
 Non so
8. Quale temperatura si aspetta di trovare a Lugano in questo periodo?
____ °C
9. Ritiene che questa temperatura indichi un tempo:
 Freddo
 Fresco
 Mite
 Caldo
10. Come le sembra il tempo oggi?
 Principalmente soleggiato
 Principalmente variabile
 Principalmente nuvoloso
 Principalmente piovoso
11. Quanto controlla le previsioni metereologiche:
 Più volte al giorno  Una volta al giorno  Ogni tanto durante la settimana
 Mai
12. Quali canali usa per controllare le previsioni metereologiche in generale?
 Sito web (Indichi il nome di un sito web che di solito consulta: _________________)
 Mobile App (Indichi il nome di una mobile App che di solito consulta: ___________)
 Giornali (Indichi il nome di un giornale che di solito consulta: __________________)
 Radio (Indichi il nome di un programma radio che di solito ascolta: ______________)
 Tv (Indichi il nome di un programma TV che di solito ascolta: __________________)
 Altro (Indichi il nome: ______________________________)
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13. Per favore, indichi quanto è in accordo o in disaccordo con le seguenti affermazioni
Molto in
disaccordo

In
disaccordo

Né in
accordo né
In
disaccordo

D’accordo

Molto
d’accordo

In generale, per un viaggio di
lunga durata, le previsioni
metereologiche influenzano la mia
decisione di visitare un luogo
In generale, per un’escursione in
giornata, le previsioni
metereologiche influenzano la mia
decisione di visitare un luogo
In generale, quando mi trovo in
una destinazione, le previsioni
metereologiche influenzano quali
attività svolgere come turista
In generale, quando mi trovo in
una destinazione, le previsioni
metereologiche influenzano la mia
soddisfazione sul viaggio ‘’ad
esempio: La previsione dava bel
tempo mentre poi si è rivelato il
contrario e perciò non mi è piaciuta
l’esperienza’’
Mi è capitato di non visitare un
luogo a causa di una previsione
metereologica
In passato ho disdetto una
prenotazione a causa di una
previsione metereologica

14. Assumendo che domani sia martedì, indichi come le sembrano le previsioni per domani

1(Brutto

2

3

4

5(Bel Tempo)

Tempo)
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Non
lo so

15. Visiterebbe il luogo proposto in base al tempo previsto?
1 (Molto
improbabile)

2

3

4

5 (Molto
probabile)

16. Quanto sono complete le informazioni meteo per le sue esigenze di turista?
1 (Per niente
complete)

2

3

4

5 (Molto
complete)

Se da 1 a 3, indicare il perché:
___________________________________________________________
17. Come valuta la possibilità che sia indicata in percentuale la probabilità che piova?
1 (Per niente
complete)

2

3

4

5 (Molto complete)

18. Ordinare gli otto scenari (non in termini di contenuto ma per la qualità della
rappresentazione metereologica)

19. Perché ha scelto lo scenario ____ come migliore?
___________________________________________________________________________
20. “Nella previsione del tempo per domani per Lugano è indicata una probabilità di pioggia
del 20%”. Indichi quale delle seguenti affermazioni descrive meglio il significato
dell’indicazione probabilistica:
 Domani nel 20% della regione attorno a Lugano pioverà
 Domani nel 20% del tempo a Lugano pioverà
 Nel 20% dei giorni simili a domani a Lugano pioverà
 Il 20% dei meteorologi crede che domani pioverà
 Non sono in grado di interpretare l’indicazione probabilistica
 Significa qualche cosa d’altro, vale a dire:______________________________________
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21. Indichi in quale delle seguenti condizioni metereologiche rappresentate dalle seguenti icone, avrebbe piacere di svolgere le attività indicate
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German version

1. Geschlecht:  Männlich
 Weiblich
2. Alter: _____________________________
3. Heimatland: ____________________
4. Grund des Besuchs:
 Geschäftlich
 Vergnügungsreise
 Keine Antwort
5. Mit wem reisen Sie normalerweise für ihre Vergnügungsreisen?
Allein  Mit Familie
 Mit Partner  In der Gruppe
6. Ist es das erste Mal im Tessin oder waren Sie bereits dort?
 Ja, es ist mein erstes Mal  Ich bin schon ein Mal dort gewesen  Ich bin schon
mehrere Male dort gewesen
7.Welches Wetter erwarten Sie sich zu dieser Jahreszeit in Lugano?
 Überwiegend sonnig
 Überwiegend unbeständig
 Überwiegend bewölkt
 Überwiegend regnerisch
 Ich weiß es nicht
8. Welche Temperatur erwarten Sie sich zu dieser Jahreszeit in Lugano?
____ °C
9. Die genannte Temperatur verstehen Sie als:
 Kalt
 Frisch
 Mild
 Warm
10. Wie empfinden Sie das Wetter heute?
 Überwiegend sonnig
 Überwiegend unbeständig
 Überwiegend bewölkt
 Überwiegend regnerisch
11. Wie oft kontrollieren Sie die Wettervorhersage?
 Mehrmals am Tag
 Ein Mal am Tag
 Ab und zu während der
Woche
 Nie
12. Welche Sender benutzen Sie normalerweise um die Wettervorhersage zu kontrollieren?
 Website (Name: ____________________________________)
 Handy App (Name: ______________________________)
 Zeitungen (Name: ____________________________________)
 Radio (Name: _______________________________)
 Fernsehen (Name: ____________________________________)
 Andere (Name: ______________________________)
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13. Beantworten sie bitte in wie weit Sie mit den nachstehenden Behauptungen
einverstanden/nicht einverstanden sind
Überhaupt
nicht
einverstanden

Einverstanden

Weder
noch

Einverstanden

Total
einverstanden

Ich
weiß
es
nicht

Normalerweise beeinflusst mich
die Wettervorhersage bei einer
längeren Reise für den Besuch von
Sehenswürdigkeiten
Normalerweise beeinflusst mich
die Wettervorhersage bei einem
Tagesausflug für den Besuch von
Sehenswürdigkeiten
Wenn ich bereits an einem Ort bin,
beeinflusst die Wettervorhersage
normalerweise was ich als Tourist
unternehme
Wenn ich bereits an einem Ort bin,
beeinflusst die Wettervorhersage,
wie mir die Reise gefällt. Zum
Beispiel: „die Vorhersage sagte
schönes Wetter an aber es stellte
sich das Gegenteil heraus und
somit hat mir diese Reise nicht
gefallen“
Es kommt vor, dass ich einen Ort
wegen schlechter
Wettervorhersage nicht besuche
In der Vergangenheit habe ich eine
Buchung wegen schlechten
Wetters annulliert

14. Wie empfinden Sie das Wetter für morgen?

1
(Sehr
schlecht)

2

3

4

5
(Sehr gut)

Seite 2

122

15. Würden Sie den vorgeschlagenen Ort auf Grund der Wettervorhersage besuchen?
1
(Sehr unwahrscheinlich)

2

3

4

5
(Sehr wahrscheinlich)

16. Wie gut bzw. vollständig ist diese Wettervorhersage für ihre Anspruche als Tourist?
1
(Überhaupt
nicht
vollständig)

2

3

4

5
(Sehr
vollständig)

Falls Sie zwischen 1 und 3 geantwortet haben, bitte geben Sie eine Begründung:
______________________________________________________
17. Was halten Sie von Wettervorhersagen, bei der die Regenwahrscheinlichkeit in Prozent
angegeben wird?
1
(Sehr
unbrauchbar)

2

3

4

5
(Sehr
nützlich)

18. Wie würden Sie die 8 Szenarien für die Qualität der Wettervorhersage ordnen?

19. Warum haben sie das Szenario ____ als das Beste gewählt?
___________________________________________________________________________
20. «In der Wettervorhersage für morgen für Lugano ist eine Regenwahrscheinlichkeit von
20% angegeben». Was bedeutet für Sie diese Aussage?
 Morgen regnet es in etwa 20% der Region um Lugano
 Morgen regnet es in Lugano in etwa 20% der Zeit (des Tages)
 In 20% der Tage, die ähnlich sind wie morgen, wird es in Lugano regnen
 20% der Meteorologen glauben, dass es morgen in Lugano regnen wird
 ich verstehe diese Aussage nicht
 Es bedeutet etwas andres und zwar:________________________________________
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21. Nennen Sie unter welchen Witterungsverhältnissen, die durch den nachstehenden Ikonen gezeigt sind, Sie diese Tätigkeiten gerne ausüben
möchten
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7.2. Annex 2 – Summary of weather forecasts’ channels
WEBSITE Names:
3Bmeteo.com

5

RADIO Names:
Radio 3iii

MOBILE APP

Names:

2

Local

1

Accuweather.com

3

Rete1

3

Meteo Svizzera

23

Astrogeo.it

3

Rsi

6

Il meteo

14

Baseops.de

1

Rft

3

Google

2

Bbc.com
Bom.gov.au Australian
Bureau of Meteorology

2

Radio24

1

3Bmeteo

3

1

Rete 3

3

SRF

1

Foreca.com

1

RadioMaria

1

WeatherPro

4

Google.com

6

Radio Nostalgia

1

Il tempo

1

IlMeteo.it

22

Campo dei Fiori

1

windyty

1

Meteo.ch

3

R101

1

Accuweather

8

Meteo.gr
Meteoam.it (Areonautica
militare)

1

Radio 105

1

Yr

4

6

Otto FM

1

Weather

1

Meteoblue.ch

3

M2O

1

2

Meteocentrale.ch

3

Deejay

1

Meteonews.ch

1 TV

Names:

2

TS1

3

Meteo News
Huawei weather
App
Iphone weather
App
Samsung weather
App

Locarno monti

1
2

Meteoradar
Meteosvizzera.ch

16

Other

1

Stazione meteo Trivero

1

La1
Tv svizzera
italiana

Tempo.it

2

RSI Meteo

Theweathernetwork.com

1

SRF Meteo

1

Ticino.ch

3

Canale5 - Tg5

5

Tio.ch

1

Meteo 3

1

Weather.com

2

La 7

Android App
Default mobile
App

3 NEWSPAPERS Names:
20
La regione

2
14
1
1
1

3

La stampa
Corriere del
Ticino

1

1

1

Prealpina
Giornale del
Popolo

Rai 1 - Tg1

5

Mattino

1

Sky Tg 24

2

20 MINUTI

4

TgCom

1

Tagesanzeiger

1

GMA
Italia 1 - Studio
Aperto

1

Sky Tg meteo

2

Not specified

4

1
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7.3. Annex 3 – Ticino Top Ten Weekly Guide
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7.4. Annex 4 - Motivation of scenario’s completeness
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

It is missing the hourly weather development throughout a day (as on local.ch)
Perché non piove, quindi si è all'asciutto. Anche perché se manca il sole!
Tre giorni uno nuvoloso uno bello e uno pioggia per me è né bello né brutto
Da un'idea della giornata
Solo l’immagine indica poco
Completa
Manca un'indicazione sull'affidabilità della previsione (probabilità)
Mi piacerebbe vedere in ogni caso l'andamento delle previsioni nel corso delle varie giornate
Troppo generali
Mancano le temperature, se sono turista devo sapere cosa mettere in valigia!
Abbastanza complete
Bisognerebbe sapere se il tempo brutto di giovedì è dovuto ad una perturbazione in arrivo o se si tratta
solo di temporali
Ci vuole il dettaglio della giornata
Mancano le fasce orarie
Manca se la temperatura sarà la più bassa o alta e gli orari di pioggia aspettata
Mi servirebbe sapere se tutto il giorno, solo la mattina o in serata... o per esempio una percentuale di
probabilità di pioggia
Sapere se piove tutto il giorno ininterrottamente sarebbe importante
Sono abbastanza complete, ma le riterrei più complete se indicassero diverse fasce orarie e le relative
temperature e immagini (es. magari nel pomeriggio c'è il sole e qualche grado in più che alla mattina,
e questo può aiutare a programmare la giornata da turista)
Mancano indicazioni differenziate su temperatura effettiva e percepita, grado di umidità e
probabilità di precipitazioni
Manca l'indicazione della probabilità di precipitazione e soleggiamento
Danno un'indicazione ma non nel dettaglio
Non scandiscono i cambiamenti nel corso della giornata
Aggiungerei la temperatura minima e massima
Preferisco se è specificata una fascia oraria
Tempo previsto per fasce orarie e % di precipitazioni (se le nuvole martedì ci sono solo di notte e la
pioggia giovedì arriva solo la sera cambia molto)
Informazioni molto generiche
Manca la possibilità di poter vedere le variazioni delle varie fasce orarie della giornata, anche se nel
suo piccolo, risulta esaustiva
Deve essere presente anche la possibilità di poter vedere le variazioni delle fasce orarie giornaliere
Il tempo è talmente variabile che questa per me è solo una panoramica generale, sarebbe meglio
mettere due vignette: una che rappresenta la mattinata e una che rappresenta il pomeriggio
"Real feel" or "Wind chill" would be helpful might be helpful especially in a colder climate
I should go back within Wednesday
I want to see the hourly weather forecast
Wind is missing
Other variables needed: humidity, wind
Fasce orarie
Manca la minima
Non sono per niente chiare
Poche informazioni
Mancano parecchio info: min/max, divisione temporale, pioggia, vento
Aggiungerei la probabilità di precipitazione (pioggia o neve)
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7.5. Annex 5 – PoP meaning
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

Che ci sono 20% di probabilità di avere pioggia
Pioverà per il 20 % della giornata
Che c'è una bassa probabilità che a Lugano piova.
La possibilità che ci sia pioggia è bassa
La possibilità che a Lugano cada pioggia è del 20%
C’è il 20% di possibilità che piova
20 probabilità di pioggia
Ci sono il 20% di possibilità che piova
Ci sono 20 probabilità su 100 che piova
Che domani non è bel tempo
20% di probabilità di pioggia - probabilità bassa
Che la percentuale che domani piova a Lugano è abbastanza bassa
C'è una bassa probabilità (20%) che piova durante la giornata
20% significa che le probabilità non sono alte
La possibilità di chi pioverà è soltanto del 20%, molto provabile che non pioverà
20% di possibilità di pioggia
La probabilità che piova è il 20%
La probabilità di pioggia è per me bassa!
Con le condizioni meteo previste, in 20 casi su 100 solitamente piove, per cui a Lugano c'è tale
probabilità domani viste le condizioni
Domani c'è il 20% di probabilità che piova.
Che ci sono 20 possibilità su 100 che a Lugano città domani piova
Una possibilità minima di pioggia
20% di probabilità di pioggia
Domani forse pioverà, ma non è certo. Le probabilità che ci siano precipitazioni è del 20%.
C'è il 20% di probabilità che domani piova a Lugano
C'è una probabilità su 5 che piovi
Che c'è un 20% di probabilità che piova
Significa che domani nella zona di Lugano c’è una probabilità del 20% di pioggia quindi 80% di
probabilità che non piove.
C'è una probabilità del 20% che domani piova a Lugano
E’ poco probabile che domani piova
C'è una probabilità abbastanza bassa di pioggia
20% di probabilità che piova
Nella regione di Lugano c'è una possibilità del 20% che piova
Domani a Lugano c'è una probabilità di pioggia del 20%
Ci sono 20 probabilità su 100 che piova
The percentage indicates the probability that it will rain during that day. This implies that it could
also not rain. In this case we have actually a higher probability that it won't rain (80%) than that it
will rain (only 20%).
20% probability of rain, 80% probability of not rain
There is a probability of 20% that it will rain tomorrow in Lugano
It means that there is another 80% of chances for something else and that rain is not so probable
It is much more likely that it does not rain at all than it rains.
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

80% probability it will not rain
Probabilità del 20% che pioverà, quindi scarsa probabilità
1/5 probabilità che piova
Le previsioni indicano che ci sarà una probabilità minima del 20% di pioggia
C'è un 20% di possibilità di pioggia
Poca probabilità che pioverà
Probabilità di pioggia molto scarsa
Una certa aspettativa che pioverà, ma bassa
La probabilità di pioggia è del 20%
Poca probabilità che pioverà
20% probabilità che venga a piovere
20% di probabilità di pioggia ma principalmente per l'80% non pioverà
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7.6. Annex 6 – Motivation best scenario
Q17A_SCENARIO_1 Q18_MOTIVATION_BEST_SCENARIO
Pur non vedendo la temperatura mi piace vedere la probabilità per pioggia
8 visualizzata per orario visualizzato in una grafica invece che tabella
8 Facilità di interpretazione sul passare del tempo
7 Chiarezza
2 Percentuali pioggia e temperature
5 Tutto ciò che si ha bisogno di sapere in un colpo d'occhio
2 /
2 E’ il più completo
A colpo d'occhio vedo subito dal disegno il tempo che farà (senza dover
4 leggere) e poi, se voglio, posso guardare temperature e vento
4 Chiaro ed essenziale
2 Più chiarezza
1 Semplice da interpretare le icone aiutano anche a memorizzare
4 Il meglio spiegato senza troppi grafici
3 Stessa complicazione delle previsioni meteo
5 Immediatamente chiaro
4 Graficamente sono più immediate
4 Semplicità
Elementi importanti sono: (1) informazione probabilistica e (2)
4 rappresentazione grafica concisa e immediata
5 La grafica che mi è più famigliare
è il più completo. Sapere l'andamento della temperatura giornaliera è più
6 Importante che sapere l'escursione termica dell'intera giornata.
2 E’ il più completo
5 E’ il più completo e di facile comprensione
3 Mi sembra che la prima scelta che ho fatto sia più completa
4 Semplice e con le indicazioni necessarie
7 Indicazione visiva più immediata
5 Posso organizzare meglio la mia giornata
4 /
2 Le principali informazioni sono a colpo d'occhio
6 Completo
8 Completo e comprensibile
4 E il più semplice di capire
Li ho messi a caso: sembrano tutti più o meno uguali ed è troppo complicato capire
quale sia la previsione più favorevole. Per le escursioni a breve termine, poi, io uso
2 Le animazioni satellitari di Meteo Svizzera o
3 Mi sembra completo e chiaro
6 Previsioni vento
5 Posso progettare Il mio soggiorno al meglio con le diverse attività!
1 Informazioni contenute e presentazione
Contiene tutte le informazioni che necessito (sole/pioggia, temperature
5 minime/massime, la possibilità di pioggia in modo sintetico con gli ombrellini, una
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breve descrizione e soprattutto la divisione in fasce orarie). è la più completa e al
Tempo stesso la più facile da leggere
Più grafica
Più intuitiva
Mi è molto utile per motivi professionali ma anche per svago l'orario in cui è
prevista pioggia
Trovo più utile avere un dettaglio circa la probabilità di precipitazioni nel corso
della giornata rispetto all'evoluzione della temperatura, soprattutto per un turista.
Le Icone sono efficaci rispetto ai soli numeri
I disegni esplicativi
Lo considero chiaro di facile comprensione
Molte informazioni con pittogrammi e info di testo
Indicazione temperatura e probabilità precipitazione per fascia oraria
Prediligo i grafici
Ha i disegni e la tabella insieme
Chiaro, facilmente leggibile, sufficientemente completo
A livello visivo è quello che mi colpisce di più
Dinamica
Graficamente più accattivante
Più semplice e immediato da capire
Perché la trovo la più semplice e diretta, efficace
Più completo e illustrativo
I disegni sono di immediata comprensione, la temperatura ben specificata e la
probabilità di pioggia di facile comprensione
Informazioni utili ed immediate
Design più accattivante, informazione chiara e precisa
Dettagliato e visuale (poco testo)
Schematico, chiaro e completo
Nessuna
Il più chiaro e completo
/
Quello più chiaro
E’ il più chiaro
Ho compilato questo questionario alle 23:00, la mia intenzione era quella di
valorizzare il più dettagliato e di tralasciare grafici e scelte con rappresentazioni
minime o comunque scarse e prive di contenuto. Le immagini non sono essenziali a
mio parere, una volta letto soleggiato non avrò bisogno del Sole in vista o al
massimo viceversa
Comprensibile
Chiarezza e sintesi
/
I like to know when during the day the chances of rain are higher. I like the iconic
representation, it is more immediate
Numbers and probability are interpreted better than images
I like it visual + percentages of rain are important
Communicative graphs help plan the day activities.
I prefer both summary and details.
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the more images, the better. figures do not allow me to image things and do not
5 give me an immediate idea of what I should expect
1 The chances of rain shower is 50/50
The first is the faster to understand, with one quick look, you'll know all the info
1 you need.
It's clear and un-cluttered. Graphs are very quick and easy to read. I consider
temperature slightly more important to know it's variation than precipitation. I am
also interested in wind speed and direction, but it is less important to me than
7 Temperature and precipitation.
1 Clear and short
1 /
1 /
5 Leicht verständlich und übersichtlich
4 Uso icone + % di pioggia
4 Uso icona
4 Uso icona
6 Immediato e completo
2 Min/max + icone
4 Più info e uso icone
3 Il più veloce da capire
2 Il più visibile
4 Per immediatezza
6 Miglior impatto visivo
2 Completezza
4 Sono i 3 più immediati
7 Il più chiaro e pulito
6 Le informazioni sono complete ed è facile da controllare
6 E’ molto chiaro e in generale sono più interessata alle temperature
4 I più completi (i grafici non li capisco)
7 Il grafico è il formato più semplice
4 Il più completo
4 Ci sono più dettagli
6 E’ il più completo ( i grafici non mi piacciono)
2 Il più chiaro a colpo d'occhio
4 Divisione oraria con icone + min/max
4 Il più completo
4 Ci sono icone e non solo numeri
4 Il più visibile, mi piacciono le icone e le divisione per fasce orarie
5 Il più chiaro
1 Il più semplice e immediato
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