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1.INTRODUCTION
1.1.Approach to Climate Services for tourism in the INDECIS project

I n the 21st Century, t h e -facetad Iclthitesgesdno gimdtea t i o n
variability and climate change. This requires wise and-inékmed decision making at every

level, from households to international fovélhile making sense othangingclimatetrendsand

extreme eventss paramount talesign mitigation stragges and monitor their implementation,

there is also the need to understamd anticipateheir impactsin view of adaptation6 Go o d 6
climate and meteorological informatidinusplays afundamentatole for societal wellbeingand,

as highlighted byincent et. al. (2018jechoingWilliams et al 1997, knowledge about future

climate conditions is considered a keyngponent ofthe capacity of societyo adapt to both

climate variability and climate change.

In this sense, there is an increasing demand for customized ehehated tools, products and
information that will enable climatemart, strategic decisions\arious levels for a wide range

of endusers. All these reasons havdteo t he devel opment of MAacti on
this in turn is now bec Euopeag Canmisson, 20l Vafideh i ma t
Hurk et al., 2018; WCC3, 2009)

Climate Services (CS) aim to provide different kinds of users with usable and actionable
information on climate variability, alate change impacts and their related risks, opportunities
and uncertainties. In other words, the purpose of CS is to develop, translate and customize
climate information to the various user needsnsidering all related stakeholders, such as
academics, 8Os, decisiormakers in enterprises and administrative bodies, policy maiters
various levelsof governmentand citizengJPI Climate, 2016; Lehoczky, 2017A proficient

use of this informations reputed tooffer important benefits to society. According WeMO

(2015) an effective use of climate information has the potential redtucing theeffects of

natural hazards, as well as a widgnge of societal benefjtike the avoidance ahjury or loss

of life, the protecton of property,or increaing safety and comfort of everyday life. Moreover,
these benefits are both social and economic. Climate information allows companies to increase
their profitability and productivity, and therefore strengthen national economies by providing a
more solid bae for future planning.

A clear understanding of the value and opportunities associated with CS can help national
governments and organizatioiesdefinepriorities and bettemanage the impacts of weather and
climate across economic sectarsfact, thevalorization of this information is not only in terms

of the benefits it can offer, but also in terms of the social, economic and environmental costs that
may result from not having (Clements, et 812013 Quiroga, S., 208). In relation to thisthere

is value associated with climate servicAkhough CS mayhave no market pricendividuals

and organizationsnay bewilling to pay for such servicesand theréore create an economic
value.



The production and the systemisdiffusion and use of CS however is a controversial iSSue.

one hand, Climate Services as seen above are basedetabaration of climate information to

make it useffriendly and contextual to user needs: only in this way, their societal valueewill b
maximised. On the other hand, the definition of user needs, let alone the specification of what
really matters in terms of user needs for specific sectors of activity, is not a trivial issue. This is
especially the case when climate and meteorologidatnration is highly technical, and when

the relevant time horizon for sectorial decismra ki ng requires good fore
several climate indicators and conditions, and besides this must be available at a reasonably
geographical scale. Hencicreasingly, the translation of Climate Information into valuable
Climate Services requires sectorial knowledge as well as technical climatological knowledge,
and could be seen as an iterative process by which the availability offuemcethe depth b

the other.

In this regarduserproviderengagement isonsideredne of the most fundamentiementsn

the preparation, development and use of climate informaso@Sfor decisionmaking and the
collaboration between decisionakers and climate gntistsis seen as key teverage expertise

from both parties tdoetter serve problem solvin@riley et al., 2015; Goldinget.al 2017)

Research demonstrat@®runo et.al, 2018; Ading et. al., 20T) thats ak eh ol der sdé part
in the production of CS ia necessary conditidior the successful implementatia CS, and

effective user engagemaentthe coproduction of climate services key to guarantee their value

and impact

The societal relevancealue andexpectedoenefitsfrom CS currentlyis shown by the fact they
doexist at local, national, regional, and international scalesasamimplemented towardsrange

of different sectors including agriculture, healhe forestry, fisheries, transportation, energy,
disaster risk reduction, water resources managereint the tourig sector(Vaughan & Dessai,
2014) However, there is no univsal operational framework or standard methodology for such
collaboration along the valughain of CS production and use, and less so consolidated examples
of CS cocreation within the policy domain of the EU.

Climate determines to some extdnteven in sme cases fundamentally the viability and
competitiveness of socieconomic activities of any territory for marsectors like those
earmarked as priority areasthe Global Framework for Climate ServicdSFCS. Yet, athough
the tourist sector is natne ofthose the INDECISproject (an integrated approach for the
development across Europe udgerorientedclimate indicators for GFCS higpriority sector}
doesincludeit, and indeed, it is the main focakthis workpackage

1 INDECIS is part of ERA4CS, an ERNET initiated by JPI Climate, and funded by FORMAS (SE), DLR
(DE), BMWFW (AT), IFD (DK), MINECO (ES), ANR (FR) with cdunding by he European Union Grant
690462) (20172020).



In fact, this projectacknowledges thdaburismis one such activitiethat is sensitive to climatic
conditions to a higllegree Furthermoreijt is one of those that may resent more, at least at local
level, from climate change.olirism isalso one of the largest and fastestowing global
industriesit is based to a large extent on lelmgul mobility, which is known as a net contributor
to gas emissionsa determinant of climate changeefzen, et. al.,, 20)8and it is a sector
characterized bycomplex and highly fragmentedrganizational and governance strucgjire
which makes it particularly difficult to take breakthrough decisicelated to adaptatioand
mitigation. This is thereason whymore focus is required to bring about a successful framework
for the production of aluable CS for the tourist sector as a kegrequisite for adaptaticand
resilience to the very least

In the framework ofINDECIS, researchers have been ¢adtrout different workshops for eo
designing with stakeholders climate services in five Eunopearism destinations: Alcafiz
(Spain), Jaca (Spain), Calvia (Spain), Calabria (ltaly) and Barcelona YSphedestination
cases have the purpose of respondinthéodesign of climate services taking into accdhet
participation of different stakelders and user engagement in vulnerable destinaioGimate
Change.

The aim of this report is tontroducethe relationships betwedourism climate andsocietal
wellbeing as well as thdactors andprocesseghat are found to frame thereation and
communicatiorof climate services for tourisnin order totestthese conceptual arguments and
move to an operational level, we then presentnoethodof research, its implementation and the
main resultsaachieved. Finally, we generalitieese findingsillustratingthe contribution that this
exploratory work could provide to the broadéP7 andthe whole INDECISroject

1.2.Tourism,weatherand climate dynamic relationships

The touris sector isone of the largest and fastest growing global industridsisaa significant
contributor to national and local economies arothreworld (Scott,et. al, 2011) As shown in

the latest Tourism Highlights Repofy NWTO, 2018) the year 2017 haseenthe highest
growth ininternational tourist arrivals in seven years since 2010, with a total of 1,326 million
internationaldisplacement$+7% than 2016) and US$ 1,342 billion of total international tourism
receipts (+5% than 2016).

The industial organisation of tourisnis highly complex, operating across geographical scales

that range from the global to the very local level, and bundling different subsectors which
provide distinct services in the field of mobility, hospitality services and access to attractions,

with globaland regional intermediaries astheg | ue d t hat channel s deman
6di stri but es 0 is systamiseabdnfigeres rasa glaba galue chdinthat conne

global operations like travel, intermediation and hotel and restaurant frasthisgritories or

destination regionswhich have specific attributesand where such global operations get
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articulated into- or feed - local enterprises, governmesgrvices and natural or cultural
attractions.From an economic / productive viewpqirmestinations are understood hecal
TouristSystems (LTS) 1 the local end of global value chaji®wever, in ayeographicasense,
they involve a specific (mostly regionaBpaceand a system ofrepresentation (brand images,
values, identities)hintingat differenttypesof leisure activities, which ultimatelrewhat attract
tourists to those spaces.

The viability and competitivenessf suchLTSs, as well as of their basic product components,

depend to some degree to climatic and meteorologicalitomms, on top of geographicand

anthropic featuresThus,sea and sand tourisia possible not only where there is a coastline

local capital and entrepreneurs, and links with distribution channels at various buaalkgso in

certain climatic condibns, and so do active and outdoor tourismmountain tourismto some

extentfal so wurban and cul tur al t. & usrciugamthodgh poe nd o |
recognise that

T the influence of climate conditiodnast eadm® d e Dt
other equally important factors, like, as mentioned before, the uniqueness of topographical
features and the institutional and organisational arrangements that drive destination
development;

1 that LTS at different scales with similar produatientations compete between them for the
attraction of tourists, so that one destination will also resent from the influence of climatic
conditions on its operations but also on those of its competitors, and on the way their
competitors adapt to changedannovate.

An initial literature review on the relationskipetween climate and tourism at different scales is
summarised in Figure, brganisedn specific areas of interest in this research: tourist climatic
index (1), weather climate and tourism (2limate Change Impacts for tourism sector (3),
Tourism adaptation to CC (4), Decision making (5), Climate services for tourism (6),
Socioeconomic benefits (7), Valorization (8) and User Engagement (9). The most important
contributionsare picked up in tkiand the next sections.

Figure 1. Main contributions on climate & tourism. Own elaboration

Weather, climate | The influence of weather and climate on recreation | Smith, K. (1993)
and tourism tourism is studied. Scott, D et al (2004)
Climate change and thasttibution of climatic resources fg Gomez, B. (2005)
tourism are analysed.

Is researched the nature of the influence that climate hg
tourism and recreation.

Climate Change Impacts ofCC on Winter Tourism are presented. Koenig, U. et al (1997)
Impacts for tourism| The impacts of global warming related to skiing § Breilling, M. et al (1999)
sector evaluated. Grillakis, M.G. et al

The implications of 2°C global warming in European sumi (2016)




tourism are shown.

Tourism adaptation
to Climate Change

Snowmaking as a technical adaptation is considered.
Climate Change and sustainable tourism in ti&c&htury is
studied.

Ski Resorts and their Response to Climate Chang
evaluated.

Scaott, D. et al (2003)
Scott,D. (2006)

Bicknell, S. et al (2006)
Pickering, C.M et a
(2010)

Decision Making

In the field of Tourism Climatology: environment
information for decision making and business planning
evaluated.

Barriers of ceproduction of climate information for dision
making are shown.

De Freitas, C. R (2003)
Briley, L. et al (2015)

Climate Services
for tourism

Is studied which is the panorama related to Weather
climate information for tourism.

Climate services are presented for supporting sustair
tourism and adaptation to Climate Change.

Scott, D. et al (2010)
Scott, D. et al (2011)

Socioeconomic

Economic and social benefits as a result of using meteorg

Frei, T. (2010)

and public sectors.
The Value of Meteorological Information

benefits and climatology information. Cerda, E.; Quiroga, S;
Economic Tools and Methods for the Analysis of Glo| Martinez, P. (2018)
Change Impacts

Valorisation Is presented the value of Climate Services across ecorn Clements, J. et al (2013)

Quiroga, S. (2018)

User engagement

Is published an effective engagement for climate services
case study in China

The official tourism promotion websites as a source of
information.

Golding, N. (2017)
GomezMartin, M.B et al
(2017)

Vincent, K. et al (2018)

Tourism Climatc
Index

A method of evaluating world climates for tourism is create

Mieczkowski, Z. (1985)

The literature (e.g. Gémez, 20058uggests that climate can support tourist activity either as a
basic resource or a necessary complement. At some destinatigather with geographical
location, topography, landscape, floaad fauna, weather and climate constitute the natural
resourcebase for recreation and tourigiDe Freitas, 2003)As Becken(2014), defendsti could

be claimed that antype oftourism activity or produdhasiii deal 06 at moswhcer i c
correspond to those providing the maximienel of comfort for visitors engaging in such
activities, for the longest period of time. At destination level, these conditions should be
projected to different products along the year, i.e. a mountain destination could offer ideal
conditions forskiing in the winter and for outdoors tourism in the summer; a city on the coast
could offer ideal conditions for sea and sand tourism in the sumnagefor cultural tourism and
events in cold seasons; and so on. Many destinations, however, are specializedduarigh



product thus they typically can offer ideal conditions for such activity in one season, while the
ot her s easpoenrsi.ocadrse6 6dead

The key issue thus will be the endowments with climatic attributes that boost their
competitiveness on top oftleer (geographical or anthropic/organizational) featufésbal

climate change has thetential to alterthe distribution of climate assets among destinations,
with implications for tourism seasonality, demand and travel pattants,consumer behavior
among others (figure 2). Changes in the length and quality of tourism season have considerable
implications for the longerm profitability of tourism enterprises and competitive relationships
between destinatior{($cott, et. §12004)

It is important, however, to consider the scale of concern. On one hand, increased societal and
political cancerns for the environmental costs of mobility may eventually alter the cost of
leisurerelated mobility (for instance with an increased fiscalization and regulation of travel
operations), which may have the overall effect of diminishing the willingttesavel (people

would travel less frequently, closer to home, or usingecmrtaminating transport means).

We recognize thahe need of an emissiongutral planet no later than 204BCC, 2018 might

severely affect the global tourist exchanged weconsider as a futureonstraint the provision

of mobility services and the cost of lohgul mobility, irrespectively of changing climatic
conditions.But, as it might be argued that people travel and will continue to travel in the future,
we keep as our ain concern the local effects of global climate change tralitistis subject to

change with the uneven effects of climate change on different types of regions at different
latitudes, is the geographical distribution of leistglated mobility (the spefit spaces which

are chosen as destinations), the seasonal patterns of such inbound travel, the range of activities
demanded in such places and the value attributed to them (and thus, the competitiveness and long
term viability of such spaces as destinasip All these factors will be to some extent determined

by current and future climatic conditions, and more specifically by a set of clelated
variables that are known to be susceptible of {mmm changing shifts.

Climate and weathertherefore,have to be understood as substantilgterminants otourig
demandat local levelthat affecti directly or indirectlyi the development adupply, traveller
satisfaction, visits or attendance numbgedue perceivedamong othefactors. Then, given the
growing importance of the tourism economy for a wide range of pladesdering in some
cases on dependentyunderstanding, measuring, anticipating changing climate conditions and
adapting destinations (and the range and modality of activities offergtsitors) to climate
change becomieeysto guarantee socioeconomic resilience.



Figure 2. Climate influences on the tourism sector. Source: Scott & Lemieux, 2009
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Although someforms of tourig activity are more sensitev and dependent to climatnd
meteorological conditionthan otherge.g. outdoors, snoWwased, rural tourism, etcall tourig
destinations areat least to some extewtimatesensitive resenting for instance oweather,
intra/interannual climatevarabilities, or extreme meteorological phenomemaese factors
influence competitiveness and sustainability in both the shod longterm (GoémezMartin, et.

al., 2017) More in general,asearch has addressed extensively the issue ofrhwel behavior

is influencedby weather and climatology.he touri$ market is nbhomogenous for that reason
there are different marke@nd visitor segments; the focus of scrutiny éimate studiesis
closely related tthetype oftouristactivitiespracticed in the destination (sun and beach tourism,
hiking tourism, cultural tor i s mé ) . I n this s ekgs® |llusttatesea f ol | ©
hierarchy offactors thatinfluence thebehaviourof demand in relation to specific tourist forms,
like temperature, insulation, absence of precipitation and absence of strong windtalolghe

is shown that depending on the actiyithese variablesmay be hierarchically organised in
different ways At the same time, it isuggestedhat not only theype of tourism affecs the
hierarchy but alsothe specific characteristics of tlsudy region. For urban tourismwhich
depends on a large extent on mmade, indoor attractions, the hierarclsyat the most
homogeneouacrossthe different study regian Moreover, it is observed that the variable that
plays not a such important ralealmost all cases is the absence of strong wind.



Figure 3. Hierarchy of variables for the tourist. Source: Scott, Hall and Gdssling, 2012

Tourist Study region Temperature | Insolation | Absence of Absence of | Author/s
segments precipitation strong
wind
Sun anl United Kingdom, 3 2 1 4 Morgan et alt. (2000)
beach Mediterranean
Canada, New 2 1 3 4 Scott, Gossling and
Zealand and Sweder the Freitas (2008)
North Europe 3 1 2 4 Rutty and Scott (201(
France 2 1 3 4 Credoc (2009)
Belgium and Holland| 2 3 1 4 Moreno (2010)
Urban Canada, New 1 3 2 4 Scott, Goosling and
Zealand, Sweden de Freitas (2008)
North Europe 1 3 2 4 Rutty and Scott
(2010)
France 1 3 2 4 Credoc (2009)
Mountain Canada, New 1 3 2 4 Scoot, Gosslig and
(summer) Zealand, Sweden de Freitas (2008)
France 2 3 1 4 Credoc (2009)
Mountain/ | USA 5 4 1 3 Scott and Vivian
ski (2012)*

*Clear visibility ranked second

For example, tourism in ski resorts depends on snow cover, which is expected to decline with
climate dange(Pickering, 2011)Research has focused on thmpacts on ski season length and

the economic viability of existing supply structur@reiling & Chaamza, 1999; Koenig &
Abegg, 1997) howevermore recently it has also tackled adaptation strategiesaliticial
snowmaking andthe examination o§nowmaking potential@ickering & Buckley, 20Q; Scott,

et. al 2007; Scottet. al 2003) Dammet. al(2017)quantified the risk due to weather variability

and assess the potential impacts of climate chander 2°C orlosses in overnight stayén
important finding of these authors is that thensitivity of overnight stays towards snow
conditions might have changed over the years due to the introduction and expansion of artificial
snowmakingT h u s , 6ideal 6 climatic conditions may
resorts, or for shortgreriods of the year, or at higher costs, which may hinder their competitive
capacity for tourism, or straightforwardly make ski tourism not viable anymore in the longer
term. These conditions, if known well in advance in their local, contextualized eftadt$or
adaptation strategies on the long and the shorter run.

As a counter examplesome destinations take advantage of clincat&ditions that may be seen
as more adverse by other destinations of the samearl¢éastude In the case of Tarifa (Spg,

a coastal destinatiomgurists arenot attractedby high temperatures, such as in the majority of
sun and beach destinat®rut bystrong wind burstshat allow the practice of windsurfingn
this case whatis generally seen aa threat for the wg+beach tourismis an opportunity to
enhance sport such as windsurfing and kite surfifgs case illustrates the importance of



adaptation and product specialization to specific climatic conditions, which, in its turn, is highly
dependent on entreprenglircapacity to turn to a niche activity (a group of entrepreneurs
prepared to offewind-related products and services, and the existence of a viable visitor market
and distribution channels to tap into). Not always, though, this reorientation is easy to
implement the possibility to estimate the added value and related costs of reorienting a
destination in the face of certain oncoming climatic conditions could be key to endorse such
strategy at destination level.

Similarly, increasing temperatures andnlgght exposure of regions traditionally seen as
emissary of tourists towards warmer countries are progressively becoming more competitive for
summer tourismA popul ar t ool to monitor t hese shift
conditions isthe Toursm Climatic Index (TCI)whichsummarizes and combines seven climate
variables(Mieczkowski, 1985pnd it has been used in a huge number of studies. This index was
conceivedto examine the climate favorability for outdoor tourism. Furthermore, different
tourism activities impose d#éfent climatic requiremenis sunbathing, skiing and surfirigall

require specific and different conditio(Srillakis, et. al 2016) Researctbased on the use (and
Omappi ngo6) of this index and show that theoahangearst e d
climate will positively affect centralral northern Europe, increasing the potential of further
economic development in this direction. Mediterranean countries are likely to lose in favorability
during the hot summer months whereas will tend to become more favorable in the early and late
summes easons. Considering that the two degreesdé
estimated shifts in climate favorability of Mediterranean countries indicate a need in early
adaptation strategid&rillakis et al., 2016)

However strong critiques could be levied to the TCI (and the whole approsubsisming as a
piece of &6éclimate informationd (l et alone a
view of adaptation.

As said before, me of the economic activities that can be more affect due of climate change
effects is tourism. In thibne, tourism is a vulnerable activity in a variable exposition depending

on the kind of tourism located in a specifplace(Olcina, 2012) Moreover, the relationship
between tourism and climate change ididecctional. That postulates that tourist activity is
possible due of the existence of specific resources in a territory. These resources explain the
displacement of the human being in the research of experiences, evasion pleasure or enjoy (Tuan,
2003). Havever, at the same time, there are changes in the territorial resources into the climate
change scenario. In this context it is known that, especially due to thermic and pluviometry
conditions(Olcina, 2012) climate change will modify tourist flowand travel patterns both in

terms of visited places and seasonality, and therefore will affeatutrent configuration of the

tourist marketplace. This relationship has been integrated into analyses of the dependence of
tourism performance on climatic conditiodss presented befor&jieczkowski (1985)created a
method for evaluating world climates and their bearing on tourist attractiveifessnethod

consiss in calculating the Tourist Climatic Index (TCI). This index is one of the most
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widespread within climate studies applied in tourism. This is because the combination of various
meteorological parameters which directly influence to the humanbegih. In detail, TCI uses

a combination of seven parameters that can be obtain from weather station data. Three of these
parameters are independent (precipitation, wind and insolation) and two come from a bioclimatic
combination: hourly comfort index and daily comfort index. latthvay the mapgFig. 4)
represent the TCI for different periods around Europe: 192D period, 2072100 period. At

the end, the change of TCI between periods is shown.

Figure 4. Tourism Climatic Index (TCI) for four seasons in the present period (19611990, left),
under future climate change (20712100, middle), and change between present and future period (left).
Future climate conditions are based on the SRES A2 scenario and derived from the ensemble mean of five
regional climate models (RCMs) that prticipated in the PRUDENCE project. Source: European
Environment Agency, 2019.

1961-1990 2071-2100 Change
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Since then, several scholars have used this index in the analysis of specific tourist destinations.
Amiranashvili et al (2008have used this approach to evaluate climate in the Georgart re

town in Batumi In this caselata from the hydrometeorological departmernGebrgiawereused

for the TCI calculations. The results determine the climatic potential of tourism to Béttisni.

also found that, lik&ew Orleans, CharlestoneM York, St. Louisor Thilisi, Batumibelongs to

the categoryf bimodatshoulder peak TCI distribution. Therefore, the first peak of TCI falls on
May and June, and the second on September and O¢fohaanashvili et al, 2008 The TCI
wasalso used toraalyse the vulnerability to climate change of the Mediterranean as a destination
region byAmelung et al (200) also suggesting that there is a need for stakeholders in tourism,
to explore vulnerability of their own businesses and policies to climatgehan

Other studies have extended the use of TCI to other variables. For instance, Scott et al (2016)
produce a different index, the Holiday Climatic Index (HCI), and compare their use with the TCI
in Europe. They argue that while much research has beestedequantifyingoptimal or
unacceptable climate conditiondoth generally or for specifiourism segments or activitiés

over the last 10 years, this knowledge is not incorporated in the H&ydai et al (2019)
calculate the TCI and correlate it tvithe number of visitors in Samosir district at North Sumatra
Province, finding no correlation between climate comfort and the number of visitors. Similarly,

Russo etal (2012xnal yse <c¢l i mate resources as one of
which could explain migration flows, using an index based on an elaboration of the TCI, the
difference between values f the TCI i n Oowar mdé antht thecol do

relationship with migration flows is significantly strong and negative (Europeadstd migrate

where climate conditions are less uneven according to the season, and this behaviour is more
accentuated for the 28D age cohort), and it is alsmown from the literature that the mobility
behaviour bet ween aardtdussa are quitelsimifargGohey.leteal, 20a3) i | i t
however the statistical relation performed with tourism movements is found to be non
significant.

In the field of urban studieRoshan, G.et al.(2016 correlate metropolitasprawl with climate
comfat in Teheranand find that sprawl has a negative effect on the TCI. In the line of-cross
analysing TCI with other variables,odsein(2015) conducts a risk assessment of precipitation
through a mathematical approach to the tourism climate using diferent probabilities of
excessive precipitation. Another example of evolution in uses of TCI is the combination of two
climate changescenarios with the TCI (Amelungt al 2007). As a resulit is found that the

|l ocation of c | i mastis likely Itol skift polewdrd ardér prajeztaddciintaie o n
change.

Some scholars did engage with the limitations presented by the TCI approach. For instance,
GomezMartin et al.(2017) identif two main limitations. On one hand, the index does not refer

to any particular geographic or soaiemographic segment. On the other, the index has a low
empirical contrast: the hierarchy of variables and the establishment of favourable and
unf avourable thresholds have been devitheut mi ned
being referenced to the behaviour or to the atmospheric preferences of tourists. These limitations
are found to have prompted uncorrected interpretations of research results.
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New tools have been created, probably as a result of these limitathars Matzarakis (2007)
introduced a Climate Tourism Information Schemes (CTIS) as an assessment method for climate
and tourism based on daily data. The innovative aspect of the CTIS is that it takes into account
different parameters depending on speciigions or specific tourism uses. Other authors
thoroughly redefine the TCI. Kovaaet al (2014) modified the TCI in two ways: on the one
hand, physiologically equivalent temperature (PET) is apply instead of effective temperature
(ET). On the other handhe TCI is adjusted to a tetay scale and not in monthly averages of
climatic parameters as in the original TCI. Tang et al (2012) implemented a new Tourism
Climate Suitability Index (TCSI) to evaluate the tourism climate suitability in Qinghai Province,
China. Climate suitability index is construct using different impact factors: temperature and
humidity, wind chill, solar radiation, atmospheric oxygen and barrier weather. Results found that
there is a clear distributional characteristic of spaéiaipoal vaiability of TCSI values in
Qinghai Province, tourism climate suitability has significant seasonal and regional differences
and the key factor, which influences regional differences in tourism climatic suitability, is
atmospheric oxygen. In additiorihe key factors that influence seasonal differences are
temperature and humidity, the wind chill factor, and barrier weather (Tang et al, 2012).

Other researchers tackle the relationship between climate and tourism but without taking into
account the TCIFor instance, AlvarezDiaz et al (2010) present the statistical relationship
between the North Atlantic Oscillation (NAO) and tourism movement, corroborating the result
that NAO has a significant effect on the number of tourists arriving in the Balstaids.
Martinez et al (209) adopt a different approach in their study of the climatic preferences for
trekking tourist in Spain, which is based on a survey aimed to gauge the weight of different
atmosphericelementson aspects such as enjoyment, comfbedalth and risk. Morgan et al

(2000) have created their own index in order to evaluate the relationship between climate and in
this case beach tourism based on the preferences of users in terms of climate and bathing water
temperature. In the same veinerR(2004) created the human body comiiediex in order to
evaluate the comfortableness in the framework of tourism climate in Wuati Mountain. The
results of application of this index suggest that the comfortableness of human body varies with
different morhs according to the analysis and assessmantthe tourism climatic
comfortableness of each month. WHhillatzarakiset al (2004)introduced a Climate Index for
Tourism (CIT) relying on actual observations rather than on average data. In that wayexhe ind
rates the climate resource activities that are highly climate/weather sensitive such as beach
holidays, resort tourism, wattra s ed sporting hol i daysAsecbride s a me
generati on c | i mantwhichihehnudes the apmition of tilisindek (DarFoeitagt

al, 2008).

Hamilton et al (208) created a model of international tourist flows from 20tntries to 207
countries. The matrix of bilateral tourism flows is perturbed with scenarios of population growth,
economic growtland particularly climate change. It was found that climate change would imply
that the currently dominant group of international tourisssin and beach lovers form Western
Europei would stay closer to home, with an altogether small decrease of tt@atanonal
tourist numbers and distances travelled.
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In front of this framework is going to be proposed a new approach to tbenstruction of
climate services.

1.3.The use and value of climatservices for tourism

As mentioned above, climate services anmederstood as the transmission pfocessed
information from meteorological and climatological dataa way that becomesuseful for the
enduser in thedecisionmaking processThis can apply botfor the short, medium and long
term and should be useftb trigger actionghatadapt tourism activity to longerm trends and
sudden changes tie competitive contextr elsemitigate the effects that tourism generates on
climatic conditions.

Mitigation actions are generally conceiveds promotingsustainale tourism (tourism which
contributesto - or at least does not hindesustainable developmegbals at different scalgs
thus they derive fromshifts in tourism production and organization processes wdimmmish
the pressure on nerenewable physal, anthropic,economic resources, according to different
conceptions of sustainability and contextual factors as in Hunter (1993).

Conversely,adaptive actionscould be framed in therbaderconcept of resilience, and more
specifically in resilience ptaning (Lew, 20H4). While the Sustainable Development approach

looks to mitigate or alert about change, keeping (or regulating) the resources to an acceptable
level, the Resiliace approach looks for the adaptation to change, promoting the capacity to go
back to a desired state f ol |l owiThigisandltersative pt i o n
approach to o6pl anni n gbeeh oriticised (Esginegi ah,2017) [fomat y 6 th
been able to generate consensus either on the aims or on the methods and practices of tourist

pl anning in a context of gl obal change trends
and environmental natur@esides, planng for sustainability faces the usuyadoblem is the
scale of action: mi t iggiressa itésrharchta enfibrceyactipns at tbecac e s 6

level to induce wider territorial or global transitions

Resilience is a systemic frame in psycholotpe (capacity to overcome situations of stress) and

in economics (the capacity to regenerate an economic system after a disruptive event: crisis,
disaster, technological change, etc.), which can be applied to socioeconomic @cstagical

systems. It harecently turned into a reference framework in territorial and tourist planning, It
assumes that the change and the adaptation to exogenous elements of alteration of the
competitive conditions of a destination are a constant, and stability / balancélusian. It is
associated to the concept of oevolutionary
stakeholders are in an interrelationship with physical and technological elements, and looks for
an adaptation of the local socioeconomic system to slotv donstants changes of the
socioeconomic, environmental and even cultural conditions.
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The contexts in which it has been applied to tourism planning are:

1 Recovery of conditions of competitiveness (companies and tourist movement) after a sudden
change of th conditions, for example after a crisis, epidemics (the SARS in Asia), natural
disasters, etéd. e.g. population support systems, model or product changes, etc.

1 Activation of new paths and models of growth or competitive strategies that adapt to slow
but constant changes (e.g. climate change, cultural change tateders migrations, etc.)
T for instance in ski resorts, coastal destinations based on reef diving, etc.

Lewe t (@014 SCRmodel(scale- change- resilience) proposes 4 distinct oriatibns of
tourist planning according tihhe change pattern and the scale of agents and processes (public or
private) affected (see Figure below).

Figure 5. SCR model. Source: Lew, 2014
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Some contemporary problems that the concept of resilience andCRen®del allows to
challenge are related to destinations and companies confronting a wide range of pressure factors
pushing change, among which the environmental (changes in the natural resolintzs

changg, social (changes in the cultural resourcais)l economic (changes of the competitive
economic / conditions).

The pressures for change take place according to distinct speeds, some slow and predictable,
other suddefrequiing flexible and urgent answerBoth have linear and ndmear patternsand

may take place at different social and geographic scales, some affecting mainly individual actors
(companies) and other whole communities or social group. The most frequent changes that
demand an answer in terms of planning to level of destination inttledeansformation, erosion

and deterioration, or complete decline of Services and tourist infrastrugatteal and cultural
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resourcesMarkets or Qualified workforcen this scale, Climate Change as a pressure factor is
positioned a shat@ffettsomostly thex degtinafion and community as whole.
Resilience planning in that case recommends an increased emphasis in the preservation of
natural resources and in the adaptation of economic activity. However, it has been pointed out
that climatec hange al so involved sudden O0shocks®6 der
and variability. In that case, resilience planning also hints at actions that reinforce welfare
support systems at community scale and the development of diversificationaiad teaining

activity at product level.

Among possible actions for adaptatitm climate changedecision makers auch different

scales can decide to cease activities, change the range activities offered to tourists, promote new
tourist products, intrduce new management strategies for existing products and resources, or
respond to shortaerm conditions with the rescheduling of activities. In all those cases, the
capacity of response with climatevare strategies equates to added value for the agstiror
individual business with respect to a situation in which the capacity to respond effectively is
scarceThe collection, elaboratioand transmission of correct climate informataould thus be

seena key factorfor defending theeompetitivenessfahe tourig sectorand in this way support

the current levels of welfare at destinations

The provision of @mate Services mustthus be understood aa necessary dimension of
destinationplanningfor resilient communitiesthat allow adaptation tolimate change, among

other challengesReliable and readyto-useinformation on weather, water and climate allows
individuals, households, organizations, businesses and governments tmimaked and aware

decisions maximigng gains from current and futurdimate conditions (Golding et al., 2017;

Gomez, 2005; Vincent et al.,, 2018}urthermore, accurate geographically specific
meteorological information is essential for tourism operatidhg&s means that each location has

its specifically conditions andf that reason there is a need of a creation of CS focused on the
reality of the territory. In this line,etiance on general regional forecasts, which may differ
substantially from the specific conditions of destinations that are often characteriseijusy un

weat her/ cli mate microcli mate, could | ead to o
destinationSo,pr oduci ng CS at t-hade®drgecdgr amphiteal 04 @
overcome administrative and even geographical boundaribeg, k@stricted to a few stations) is

also a key component of their value.

However, embracing CS as part of destination planning reqdéemnstrahg to societyand

tourism stakeholderghat their production and use will lead tsocioeconomic benefit The

valorisation processof CS thus involves both the production and transmission of climate
information that is seen as Ovaluabl ed by stes
the demonstration of their potential effect as a planningum&nt and decision support system

that produces tangible benefits both across the range of stakeholders involved, and at the level of
the destination and community as a whole.
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There is today widespread acknowledgement wWedther and climate change afféourism
destinations and local and regional economies. Thus, the demand for detailed and accurate
climate data is continually increasing as tourism destinations wish to minimize associated risks
and capitalize upon new opportunities posed by climategehdfiowever, the key to innovative
research about this topic is how tourism should be adapted in present strategies and future
planning. According t&cott et al. (2011)there is also a lack of research on studies about the
financial or noAmarket benefits of specialized products for tourism, or the previously mentioned
owi | | i ngdieirstkis casd climate/information among tourists and tourism operators.
Besides, the information available to tourism-e13érs from major providers varies considerably
from nation to nation and even within natiofifiere have been very limited evations of the

use of climate information or assessments of the clis@teces needs within the tourism sector
(Altalo & Hale, 2002; De Freitas, 2003; Scott, 2006).

As a consequenas the above poinfghe pathways to valorisatiarf CS for the tourisindustry

remain largely uncharted territory, and although this information may be potentially useful, in
practice it is seldom used by decisimakers. In this sense, a first necessary step forward is to
identify the various major user segments of CS uféa very different climate sensitivities and
information requirementsand consideringthat types oftourig destinations(and activities

offered therein),their ideal climate conditionsand their inner organization, may differ
considerably,andsowil bot h strategies and 6end userso6 ir
them.

For thisreasonjt is necessary to take into account that CS do not generate economic and social
value on their own. For having value, the most important point is tis&trs kenefit from
decisions as a result of the information providewen if the services are of the highest quality
(WMO, 2015). So, the aim of CS is to further increase them in view of their growing value and
impact, and the usefulness of weather, climai &ater knowledge for social and economic
benefits Frei, 2009 Cerda et. al.,2018)

There is a different range of users of Climate Services (Fig.6), this range is composed by: tourist
companies (1), developers and promoters G@yernment or private oagizations in charge of
destination planning, management and market{8) the local community and civic
organizations (4) and visitors (5).
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Figure 6. End Users of Climate ServicesSource:own elaboration, 2019
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Depending on the segment of emgkr the value of CS will be probably in someway different.
For this reason,t is important to know which are the correct methods of production,
transmission and valorisation for doing that.

We can, in this sense, distinguish between the followiagrecakgories of endisers:

9 Tourist companies (end producers), like the hotel and restaurant sectoamagers of
cultural and natural attractions, guideBansport companies and intermediariegc.
Nowadays, tourism operators use +@ae observations and aeterm weather forecasts for
marketing purposes as exposed before (Scott et al., 2011). Tourism operators provide current
observations (including webcams) and slterin forecasts to promote their location or event
to tourists. An example of this usageahe emergence of flash selling in the lodging industry,
where hotel operators utilize massive email distribution lists generated by customer and
loyalty program databases or prearranged internet marketing arrangements, targeting last
minute and short leatime bookings.Privatesector service providers offer specialized
weather reports and climate indices for several recreation and tourissecobs as well as a
range of forecast products tailored to recreation and tourism sector operations. The emergenc
of new specialized tourism weather and climate products from private meteorological
companies represents important progress, but thus far lacks the transparency needed to
properly evaluate their rigor and applicability to the international travel maaketpPrivate
sector climate service providers have been innovators in the use of emerging communications
technologies to deliver specialized climate informatioth&r customersind other tourism
sectorendusers, for skiing (iSki App, The North Face d8n Report, SkiResort and
SnoCountry), boating (TideApp), surfing (Oakley Surf Report), and fishing (Fishing
Calendar) (Scott et al., 201 Mourist companies need the information in order to have an idea
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about how to programme their business. In this eseftg example in a place where snow
tourism is realized, knowing the forecast, will be useful to predict the amount of skiers that
are going to come, by next could be possible to recruit more workers. In that way tourist
companies could be able to knoveve to trust and invest. The information given to this kind

of end user should probably need to be given taking into account the different sorts of
tourism.

Developers and promotersAltalo & Hale (2002) found that weather and climate were not
usually cied as reasons for development of new resorts relative to other-leeerdactors.

Source markets, land ownership, and coastal access, were used far more extensively in
engineering, construction planning, property design and maintenance, and other post
development decisions. Moreover, knowledge of just how dependent different tourism sub
sectors and specific businesses are on weather is still relatively unexplored and is hampering
development of weather risgharing financial products within the tourismcte. Tourism
operators and organizations that promote tourism to specific destinations typically use
historical climate information for two purposes: (1) marketing the destination and (2) assisting
travelers to prepare for a safe and comfortable travpkreence (Scott et al.,, 2011)
Developers and promoters can use weather and climate information for being reasons of
developing new resorts. If climate services provide, to developers and promoters, knowledge
of how dependent are the sorts of tourism gretific businesses on weather, they will have

an opportunity to develop more carefully and with a cause.

Government or private organizations in charge ofdestination planning, management

and marketing. It has been claimed that some destinations havevateld a destination

image and marketing strategy around certain activities or experiences that are largely based on
the local climate. Historical climate information has been used for strategic planning of future
tourism developments. In addition, climatieange projections are now also being used to
anticipate and adapt to market risks and opportunities at the business, destination, and national
level. While the use of climatehange information by tourism developers, operators, and
destinations remainsalated to date, it is necessity for successful clinhtage adaptation
Government or private organizations in charge of destination planning, management and
marketing need climate servicesorder to know an overview in the place where they have
competences. In that way they could take actions in order to adapt and mitigate Climate
Change. At the same time, they will be able to manage the economic activities by knowing
the specific meteorobical/climatological characteristics that they are going to have. In this
way, they will need the information exposed having in reference the potentials that they have
in the territory.So, climate servicesot only have to regard to the territorial patal, but also

have to relate to the climatic/meteorological variables that booster or constraint each activity.

The local community and civic organizationgneighborhood associations, environmentalist
groups, unions, etc.)Local community and civic ganizations need climate services

19



information in order to be lesallinerable andnake their daily life easier. Moreover, the given
instructions should be focused with specific methods on how to react to possible hazards that
could happen in the places whehey life. There is not a huge necessity of explaining the
general intrinsic of the place, because they have alreadyrkihohhe channel to reach local
community will be different depending on the kind of the community. For an urban area,
probably givng the information in an app is correct, but for a rural area it is not, due of the
possibility of lack to internet connection. In that witywould be better to reach the local
community by sending SMS or via radio, giving the infation in their owndnguage.

9 Visitors. | t i's also important to note here that t
themselves. Indeed, tourists take informed decisions regarding theiritiaegiding choice
of destinations, travel period, travel carrier, atitdg torealizeat destination, budget, efc.
based on weather forecasts and general knowledge on climatic conditions at destination,
which, in fact, has been strongly improved by the availability of climate information in digital
technologies. Althoughhte t our i sts coul d hardly be consi d
future strategies informed by CS, they are anyway a subject in this equation vehaser
needs to be predicted in order to anticipate future charigetact, weather conditions
experenced at the destination have important influence on travel and holiday satisfaction
(Bicknell & McManus, 2006; Carmichael996; Koenig & Abegg, 1997%cott, 2006; Smith,
1993; Williams,et. al, 1997) However, the motivations and characteristicdravelersare
different. Weaher and climate have broad significance to tourist decisiaking and the
vacations experience. Tourists require different forms of information during the different
phases of their travel and tourist experience. Concretely, information that matches their needs
and is provided with sufficient accuracy and detail tatheim know, for example, what the
weather will be like at a certain place at a certain time. Weather and climate represent a push
and pull factor for tourists as a prominent influence on tourist deesaking and their
travel experience. It is consciousby implicitly thought of during travel planning, a central
motivator to travel and a factor that influences travel satisfaction (G&aetin et al., 2017;
D. Scott & Lemieux, 2010). Thus, DMOs atalrismbusiness can be providers of climate
and weatheinformation, facilitating relationships between tourists and businesses. In this
sense, adding value to customer services is becoming a differentiating factor by DMOs,
playing an information management role in which climate information is a componero (Alta
& Hale, 2002).

Across these categories of emsers, effective decision making requirebigh quality
personalised and contextis#d climate information. This information in a variety of forms is
now widely available especially vianterret, but iformation generation withouturther
treatmentand personalisatiors not sufficient for business planning and decisiaking and
therefore has little valueMoreover, endisers must have the incentive, technical skill and
intellectual capacity to effestely use the informatiofDe Freitas, 2003)
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For this reason, the National Meteorological and Hydrological ServicedH@$) and central

and regional governments, among other actors involved, must know the value of the
socioeconomic benefits that CS bring to the population, as well as the costs involved in
maintaining the operations and benefits of said services, in trdansider them within the
framework of public policies aimed at improving the welfare of the population and the
development of the count(ENAMHI & MeteoSwiss, 2018)As stated bysomezMartin et al.
(2017) providing climate and weather information in the tourism context means disseminating
data and adaptinthe informationto the different potential users: tousistourism operatey
DMOs, government agencies, etc.

In order to meet # needs of the tourism industry and destination communities for adaptation to
climate variability and change, the following four gdjgsown and explained belewn climate
services for tourism need to be addressed: quality and applicability, demialamg, social
benefits and communicatigScott et al., 2011)

In relationto quality and applicability, it is known thattourist activity patterns and operations

are highly localized, often in microclimate conditions. thre review of types of climate
information provided by destinations or tourism operators, it was observed that in a miimber
cases, the climate station used by operators or destination promoters was located >100 km away
from the destinationTherefore due to the lack of sufficient weather stations and availability of
adequate data reduces the potentials application fohera@ék reduction through weather risk
sharing products like derivatives and weather index insurance

In relationto decisionrmaking, knowledge about the process of how -@1sgérs integrate weather
and climate information into specific decisions remainsy Mgnited. Climate information is
typically embedded with other relevant informati@isentangling the role of climate and its
relationship to other situational factors in major decisitaking processes in tourigmains an
important objective for futwe research. In othewords, the complexities of tourist climate
preferences are only beginning to be exawhine

The production of climate informatiomeeds specific treatmefdr travel or business planning

and decisiormaking. There is a need aommunicaion, but there has been almost no
evaluation of what sources of climate information tourist or tourism operators utilize, nor of the
effectiveness of different communication pathways and formiadsrist can be particularly
vulnerable to natural hazardat the same time, they may have limited familiarity with the
places that they are visiting. Forighreason,it is important to understand that tourist will
probably need more specific information than residents because of their lack of knowledge of the
possible natural hazartiswhichtheyare exposed

To conclude we claim that the researchnd policycommunity hae yet to evaluate how the
revolution in climate information and information communications technologagd be
translated int@nhancedlecisioamakingfor the touri$ sector. Therés no systematic evaluation
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of the extent and nature of climatdormation use in any tourism or specific destination region
and, asa result, there is lim#d understanding of the role of climatefarmation in specific
decision processes within the totisector

Taking into account the recommendations made Soptt & Lemieux (201)) enhancing
collaboration between the tourism sector, NMHs, meteorological companies, researchers and
governments is essential toseine appropriate communication of climate information in a global
tourism marketplace, according to the needs of travellers and the tourism As&auno et al.,

(2018)also recommend, the uptake of climate information in the context of CS development in
Europe needs to be understood and operationalized as a network of different actors within
processes of eproduction so as tbetter shape the service bagsedd t he wi de vari et
needs.

Knowing the complexity of Climate Services nature, that is to say, Climate Services can be
addressed to different sectors. Moreover, in each sector Climate Services have an amount of
different eneusers. Each one of them needs the informdtiomming from Climate Servicem

a specific customizable way and for different purposes as well. In this line, in the next sections of
the present document is going to be present a specific shaly ecconstruction of Climate
Services for the Tourist sector.

2. CO-CONSTRUCTION OF CLIMATE SERVICES FOR THE TOURIST
SECTOR. METHODOLOGICAL APPROACH

2.1 Globalapproach

The shortcomings in the definition, value attribution, production and disstomra Climate
Services identified in the previous section has been tackled in this project through a complex
methodology which included a process of engagement with stakeholders at four exemplary
destinations (specialised in different tourist forms amngea of products), aimed at the-co
construction and verification of user needs for climate information and ensuing decaory

in view of adaptation and destination resilienéeg. 7). Specifically, the research design
involved the followingsteps

1) Sekction of exemplary case studies of destinations that can be characterised as vulnerable to
specific climate conditions and approach to local government, tourist industry, and other
destination stakeholders

2) Design and testing of a methodology of stakebio&hgagement

3) Workshops at selected case study destinations aimed at the elicitation of sensible information
about tourism performanamnd operations in relation to climate conditions, adaptive tactics
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and information needs to orient future strategic aaicthe scale of operators and destination
as a whole

4) Collectionand elaboratiomf statistical data: a subset of climate data and indicators from the
INDECIS database which the literature relates to tourism performandey set of indicators
on tourismperformance (hotel occupation tax, daily rates, revenue etc.) from a prvately
owned source, which would be cresmrelated to identify significant climate factors
influencing destination performance

5) Estimation, on the basis of the results of step 8l 4 of the economic value attached to
disposing of CS at destination level. It must be underlined that steps 3) and 4) are interrelated:
on one hand, locally elicited information serves to calibrate the model of estimation of climate
influence on tourismOn the other, these estimates serve to validate local perceptions and
expectations on the value of CS.

6) Identification, based othe information gathered at previous steps, of the most relevant end
users, channels and formats which maximise the val@&dbr destination stakeholders.

7) Generalisation of the insights form previous steps for a wider range of destinations across
Europe.

It must be noted that this report does not covethalte analytic stepand focuses mainly on the
strategy of engageme of stakeholders. It does, however, present the basis for the subsequent
steps, the results of which will be disseminated over the course of project life in the form of
scientific papers and will feed other deliverables in this Work Package.

Figure 7. M ethodological scheme. Source: own elaboratip2019
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Following from this structure, the overall workshop methodology has been the following.

STEP 0.n apreliminary stage, the INDECIS teawogether with workshop organisers/convenors
haveidentified casestudy locations and kestakeholdershereinrelated with specific products
or with the destination as a whole (includilegal governments) to bengaged in this research
process.
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STEP 1. Description of tour i s mindulihgiestimdtegofat t h
performance (revenue, associated occupation rates, employment, etc.), seasonal patterns,
capacity thresholdtc.

Figure 8. Description of tourism activity at the destination. Source: own elaboration, 2019
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This first step attribtes to each different product offered at the destination (to be described in

terms of main features, seasonal patterns, potential dependence on climate, capacity thresholds,
etc. ), a number of i ndi cators dethanmseparajed,per f o
because different tourism products / forms will relate differently to climate conditions, it might

not be possible operationally to measure performance by product, in order to test this
assumption.

These indicators monitor tourist activity eftand or expenditure, by markets) in the
geographical area delimited, and @aily or monthly bases. Thiocal availability of these data
was explored with workshop organisers, however eventualtythe sake of homogeneity and
comparabilitythe privatelyowned sourc€SRT database) was acquiffed the purpose.

Soideallyitcoudbg ossi bl e to define 6a prioridéd which
which data exist) could proxy the performance of a specific tourist product or of the dastinatio
as a whole.

STEP 2. Creation of a matrix of performance measures / and climate and weather elements.

Figure 9. Matrix of performance measures and climate weather elements. Source: own elaboration, 2019
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At this stage we relatd each product performaadndicator (or of the destination as a whole)
with
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T Constraints and boosters t hat define d&égoo
relation to specific products and/or markdtased on prior experience and literature

1 INDECIS climateindicators, releant to thegoroduct in question
1 Other indicators which might lrelevant and are not included in the INDECIS DB

As an experiment prior to the workshop, weefillup this matrix with the largest number of
climate indicators and performance indicators abélaat the destination concerned and at
benchmark destinations, to analyse which subset of INDECIS indicators could be maintained and
brought to the attention of stakeholdérkis test would

1 Flag significant correlatiors between climate indicators andadgfjed) performance
indicators allowing to identify a subset of Cl that could be significantly related to
performance of specific products or of the destination as a whole

T Identi fy significant associations bet wee
Oexdi maar yé performance (at the destinati on
for discussion / demonstration at the workshops

1 Possibly also build a model (e.g. a logit model) of performance depending on selected
climate and weatherelated variables

At the workshop, this information would be used to engage the debate with stakeholders
6demonstrating6 how we value the impact of cl
performanceKey information to this respect elicited directly fromk&tholders was:

1. to validate this information based on their own experience
2.to fill i n the 06con sithowasuch specifiactintatic canditisrts e r s 6
have abnormal effects on their performance (we will produce a first draft prior to the
workshop)
3. to evaluate how variability and change of the climate and weather indicators specifically
affect their decisioomaking (what would they do if they could know that certain climatic
condition would be present in order to improve their performance

a. (operators): reschedule activity / diversify product / price strategy / customer relation

b. (destination managers): customer relation / product diversification / seasonal

programming / infrastructure works / etc.

STEP 3. Create a matrix crossing meteoroldgiod climatological scales and activities.

Each cellin the table below woulthcludeadapatve actions resulting from having information
at that particular scalend expresses the forecasted value of this information (how much they
save / earn if thecan dispose of the information of sufficient quality and time).
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Figure 10. Matrix of crossing meteorological and climatological scales and activities. Source: own elaboration,
2019

At the workshops, the focus groups would provideittiermation needed to fill in this table
When it is not possible to have an estimate (however slpppyd + + + 6 s hasbeeth uséd+ + 6 s
and expost estimatiogiproposed based on available data

This stepwould also verif:

1 How different actors value the utility of the Climate Information and which model of
delivery they would prefer (by which channel andriat / with what frequency / if they
are prepared to pay for it, and how much). It is likely that quantitative estimates could be
completed could be obtained through a pestkshop survey done with participating
stakeholders.

1 How they would use this infmation (do something themselves / bring it to the attention
of collective bodies or DMO / inform their clients)

STEP 4. ldentify relevant users and providers

As a result of the exercise in Step 3, wé,or each destination, have a map of the

T stakehol ders that are potential O0buyersd o
carry out adaptive actions and see a value in it)

1 climate information that for them has sensible value

9 formats, chanels, type of Cl that is demanded

1 destination managers or other bodies / public authorities / research centres that could
have a key function and the technical <capa
offer it from case to case to final users\@ble economic conditions, e.g. upon
subscription of the community of users, or using public subsidies, income from tourist
taxes, etc.).

Whatevercould not be donein this sequence ahe workshop itselfwould bedone expost.
Summing up, our model ofnalysis of valorisation of climate servisefor destination
stakeholderss represented in the following Figuid.
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Figure 11. Model of analysis of valorisation of Climate Services for destination stakeholders. Source: own
elaboration, 2019

Selection of stakeholders
collection ofinformation
(STEP 0)

l PRIOR TO WORKSH
TheINDECIS teasets up a

destination database of
performance indicators and
climate information
(STEPS2)

Validation and integration
of information supplied at

STEP 2 with stakeholders| ATWORKSHOI

Estimation ofvalue of ClI for
different stakeholders in —
relation to adaptive actions

(STEP 3)
AFTER
‘ WORKSHOP

Mapping of potential users Identification of optiongor
(seeing value in CS ﬁ production and delivery of
information) CS (business model)
(STEP 4) (STEB)

2.2 Seletion of case study locations and engagement of stakeholders

The selection of case study locations has been mostly based on opportunity (contacts with local
administrations and industry leaders) however it cared to cover a sufficiently wide range of
6exampyldé destinations in terms of climate tyrg
products offered to climate chanddwus,the four cases selected have been:

1 Jaca a mountain tourism destination located in the Spapisivince of Huescain the
Aragmese Pyreres.Snow tourism, cultural tourism andoutdoor activities are the main
tourism activities in the Jacetaniacounty, of whose Jaca is capitalaca could hardly be
considered a worldlass destinatignhowever it has national importance anattracts
especiallyinternationaltourists from across the nearby French bor@lee first oneincludes
all the activities relatedvith the snow, such as skiing and crassintry skiing. Cultural
tourisminvolvesvisits toplaces of patrimoniabr ethnologicalinterestand events. Gtdoor
activitiescomprise physical and sports activities in the opensagh as climbing, walking,
biking, or canoeing

1 Calvia, a coastal city of the island of Mallorca, in the Balearic IslaSgsif). Calvia is @
upscaleresorttown in one of the most celebrated and popslanmerdestinations of the
Mediterranean.The main actiities in this destination arsun and beach tourismand
outdoor activities. The former includes activitiesrelated with thebeach as sunbathing or
swimming, while thelatteras already seen involves physical activities in the open air, which
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in the coastal and inner areas of Calvia inclegteling, golf, nautical trekking, diving
coursescompetitive eventgtc.

The Sila National Park, one of the mostustanding natural reserves in Itdlycated in the
southernregion of Calabria. The main tourism activitiegfered thereare snow tourism,
water and lake tourism andother outdoor activities, including trekking, cycling and the
observation of flora anthung andgastronomic and cultural events.

The coastl region of Barcelona The coast of Barcelona is not as popular as other Catalan
or Spanisttoastal destination regiongetit has regional and national intereshd due to its
proximity with the capal city, it stands out as offering access to a unique combination of
natural and urban amenitieBhe focus on the coast was due to the fact that this is a more
vulnerable area to climatic conditions, characterised for instance by strong beachline erosion
and frequent flooding. The city of Barcelona as regional capital and one of the most
celebrated urban destinations in the world was nevertheless an obvious part of this
discussion.The main tourism activities identified this areaaresun and beach touism,
Meetings, Incentives, Conventions and ExhibitionsNIICE ), andcultural tourism.

In this section, we briefly present these four destinations and their main tourism activities (figure
13).The participant stakeholders at the four workshapthese destations (held, respectively,

on April 25, May 9,May 30 and June 27 @019 fig.13) were preeminently tourist operators,
DMOs and regionatlimate- see annex 1 showing the types and number of assistants for each
workshop

Figure 12. Touristic segmenin each destination. Source: own elaboration, 2019
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Figure 13. Workshops Co-Creating Climate Services for Tourism. Source: own elaboration, 2019
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These workshops have been preceded by a pilot expet@iest the engagement methodology,
carried outin the firstyear of the INDECIS projedh Alcafiiz,on 229239 January 2018This
destinationjocated in thegrovince of Teruel (Spainjyas chosen a@n emergent destination for
rural tourism, birdwatching andoutdoor activities in which climate is a key dimension for the
definition of their productsThis workshop has been a good opportunityetdse andine-tune

the differentsteps of the process of engagement, the engagement methodologies, #teoform
the workshop as well as the data needs to derive valuable rdsulthis pilot, firstly,
stakeholders were divided in groups &6 people focusing on a specific tourism product offered
in Alcafiz. Concretely, three groups according to the moseseptative offerbirdwatching,
outdoor activities and cultural tourism. The work of the focus groups was based on four
guestions aiming at knowingow climate services could be used to inform strategies of
upgrading and valorisation of these products:

1. How do weather and climate affect concrete activities/products of the destination? (Periods,
optimal conditions, suboptimal conditions, demand satisfaction)

2. How can we adapt these activities/products to suboptimal conditions?
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3. How to use weather/ oliate information for the marketing of concrete activities/products and
to enhance their competitiveness?

4. Which information about weather and climate can be useful for increasing visitor satisfaction

in relation to concrete activities?

After this pilot experience, the research group decided to change the methodology with some
adaptations: from four questions to three ste

Thus, the final revised methodology of stakeholder engagement at workshops foresaw the
creaton of homogeneous groups atakeholdersin terms of product specialisation, also
including destination managers with a special interest in those products as well as administration
of ficials. The engagement was oglgatneg sa&rde d 916 ,a
specific issues were treatéthe resulting information and key issues organised graphically to as

to facilitatethe elicitation of positioning and opinions, aheir posterior elaboration.

The objective of the workshop was set asofes, and so it was communicated to perspective
participants:

Co-define, together with destination stakeholders

A. What are potential users (of differetypes / spatial scalg®f climate information for the
tourist sector (at your destination) and hoould the availability of such data affect th
decisions and business perspectives

L
=

B. The value that these actors attach to disposing of specific climate information

C. The model of delivery of [@nate Services(of different types, to be defined beatt@ the
course of the workshop) which better fit their specific coritdkie actors who have the technical

and financi al capacity to 6épackaged clijmat e
etc.) for specific classes final users

Each of the4 workshops followed the same structure and steps. Concretely, the engagement
sessions were preceded by 6ékeynotebd speeches
experts presenting the broader framework of the project and the specific isghesrefion

under scrutiny. This introductory session was then followed by the staging of focus groups,
organised with subgroups of stakeholders representing a homogeneous group of products
available at destination (according to seasonality, market prsfiilgial characteristics, etc.), e.qg.

sea and sand tourism, active and outdoor tourism, ski tourism, etc. (see Annex 1).

A first stage of stakeholder engagement at the focus groups had the objecinazaaterimg

the activities and obtairing qualitaive information, which would help to interpret the
guantitative performance data ateddentify the possible sources and databases of performance
data Therefore, fiverounds ofgquestionsverepresengdfor this objective:
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1 which are the periods dbwest and highestactivity in their own sphere (company,
subsector, or destination level);

1 which arethe reasonfor this seasonality
1 how longin advance customepdanfor theiractivitiesand make bookings

1 which arethe main reasons tdstminutecancellaibns.

Figure 14. Example of Sep 1. Source: own elaboration, @19

Figure ¥ shows one of the examples of the use of manual thinking tool. In this case, is
represented the results of step 1 related to active tourism. Inatihevirork is defined all the
activities that compose that kind of tourism in the specific area of study. Moreover, there are
exposed the periods of less and more affluence, the reasons of cancellation and the anticipation
time of planning the activity.

The second stage had asain objective to identify thactivity boosters and constrainis, the
way of assisting in calibrate the models of estimatiotoofist performancealata.Two questions
have been brought to discussion to this aim.

1 the assistants shiuexplain whichclimatic conditionsare the mosharnful for their
activity, specifying whether such conditions impede the activity at all, or they just limit
their market pull.

1 then they should identify and expldhose that are most beneficial forithactivity.
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The third stage set thevo objectivesof, firstly, getting the stakeholders to illustrate their own
Gdaptatiot act i ¢cs o6, in the face of h adifferéenuttmparal bene
scales Secondly they were asked to spetheir best options for receivingformationto inform

their responses or adaptation strategies; or in other words, which kind of weather and climate
information, in which format and on which channels, at which spatial and temporal scale they
would neel in order to have the best options to reduce damage from adverse climatic or to use
thefavourable conditions.

All the informationwas collected in the threéd s pr eadsheet sd <coll ecting
information and opinions obtained from diffetdbut homogeneous) stakeholders in an ordered
way.

Figure 15 is an example of the working process in step 2. In these stages is expected to know
which factors constraint (in red colour) the activity and which are the ones which booster it (in
green colot). Moreover, there is a difference into boosters and constrains, in order which
boosters more (going in the + axis) and which boosters lees (goingiirathg). It is done the

same in the constraints in order to know the degree in which constrairittg.ac

Figure 16 it is an example of Step 3. In that way are represented which decisions are supposed to
do in order to the predefined boosters and constraints in the step 2. For doing that, is asked to the
assistants to take into account the temporales¢t3 days, 1015 days, stational forecast,
climate projection for 5 years, climate projection in 30 years).

Figure 15. Example of Step 2. Source: own elaboration, 2019
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Figure 16. Example of Step 3. Source: own elaboration, 2019
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The results fromhis procedure in the different workshops are going tdlbstratedin the next

section.

2.3 Data collection and elaboration

As for the second step of the overall methodology introduced almovene hand we have
selected a subset olimate datavhich the literature and business and policy reports flag out as
having an influence on various aspects of destination performance (seasonality, movement, hotel
occupation, revenue, etc.) as well as on each of its products or sectors of activity. These datasets
includedaily values offmax, Tmin, Precip, cloud cover, sunshine duratiorandwind speed

and relative humidity for all studied regionsTmax refers to maximum temperature, Tmin
refers to minimum temperature, precip corresponds to the accumulated piieoipifaud cover
responds to sky conditiorisestimated in terms of how many eights of the sky are covered in
cloud, ranging from 0 oktas (completely clear sky) through to 8 oktas (completely overcast).
Sunshine duration is the tinperiod since and untihcident short wave radiation from sun at
surface is higher than 120 WAwind speed is also included as variable of evaluation.

On the other, we have collected d=its related teourism performance-or practical reason, we
adopted two simplificationd=irstly, it is hardly possible to obtain homogeneoustagld-quality

data regarding specific products, as these are mostly private data which are unfrequently made
public, and are also generally subject to large degrees of inaccuracy in collectithms Feason,

we resorted to hotel performance as a general indication of success of the destination, pooling the
results from different products, but also involving a matnagement factor which is an

33



important addition to explain the success of destinati The case studies treated are good
examples of moderately to highly specialised destinations (at least on a seasonal basis) in one
sector of tourist activity, therefore the performance of hotels proxy relatively well that of
activities which resent ofertain climatic conditions. If the weather forecasts or the climatic

trends play against the comfort for certain activities, it is likely that the hotel sector at that
destination will resent with fewer booking, cancellations and revenues; conversely, whe
weather and climate are exceptionally good, hotel performances will tend to be boosted.
Obviously, hotel performance depends on many other busimdsted, organisational and
human factors, however the influeneadoft hcbum
statistical treatment. The exception is that of the Barcelona coast, a destination in the proximity
of a yearround multiproduct destination like Barcelona, for which climate influence on
different sectors of activity may vary considerablyd the overall effect could be to a large
extend Omaskeddéd by the fact that what for i
museums could be good weather to stay at the b8aclndly, the precise geographical scale of
tourist demand atlestinations is not easily captured joyblic statistics which are notoriously
offering data only at regional level, not at a sufficiently fine periodical scale to capture short
term variations possibly due to climatic events. Hence @apaf/sing climatedata, which we

have available at the fine scale of meteorological station8.Db lat/lon gridand in daily or
monthly time series, with tourism performance data at the correct geographical scale, is hardly
possible.

n s

For these reasons, we recurred toeh@erformance data provided by tBRT Share centre,
which collectspremium global databenchmarking, analytics and insights fbe hotel sector

using a large sample of hotels from all around the wekltbtal of 17 trend reports and census
databasesof areas/marketsere requestedoveringthe4 selected casgtudy locationgmostly a

larger region with a sufficient sample to allow disclosure) as well as 13 benchmark cases
organised in groups that are comparable to our set of case studies and offatataocabout
seasonal and shetgrm trends(seefigure 16). The trend report$or each caseénclude hotel
performancedata such u®ccupancy (%)Average daily rateADR), Revenue Per Available
Room RevPAR), Supplyanddemand, from 2005 to 2017.

Figure 17. Case study and benchmarks. Source: own elaboration, 2019
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In the present deliverable all the analysis of this data is not presented. All the results related to
guantitative data are going to be present in the different papers expected to be published.

As suggested by the illustration of the methodologywabthese data will be used to

1. contrast to what extent the perceptions and estimation of the tourist operators at case study
destinations are correct in predicting the influence of specific climate conditions, and
climatic events and longerm trends onhie performance of the destination and their own
field of activity

2. use field information from workshops to ass
estimation of the influence of climate conditions on tourist sector performance, as for
instance,itme lags to be used, groups of dependent variables to be clustered, seasonal breaks
to be included, 6énoised factors, etc.

3. use the estimation in 2. to produce an assessment of the economic impact of climate
conditions and events in specific types of dedions, which would then feed an analysis of
the socioeconomic value of disposing of stat¢he-art Climate Services to inform reactive
and adaptive actions.

3. INSIGHTS AND RESULTS FROM THE WORKSHOPS

In this section, the information gathered at theksbops is presented. Following the structure in
three steps of engagement illustrated above, results for each destinatisimwarethrough
comparatve graphics and summary tables.

3.1 Jaca

In Step 1, partipants were asked about periods of highest amedt activity for their field of
activity, the booking behaviour of visitors and the most frequent reasons for cancellations. Thus,
the periods of highest activityfor snow tourism are in long weekends (suclEbBuente de la
Purisimg 8th of Decembgr in February during a week of school holidays, the Christmas
holidays, and the Easter holidays (the latter, depending on the time in the year, which is
variable). These periods ackaracterised byavourable weather for ski activities, good snow
quality, a o6winter mentalityd of the customers (t
and tourist dynamics also influence this scheduling. For cultural tourism, the best periods are
August, the Christmas Holidays and Eastecondary periods are yuandlong weekends,
togethe with weekends all year rouras other Spanish and local holiday breaks like Bamin

in the nearby Pamplona. Durirsgholar holidays in France, tleeis apresence of international
tourism (caravanning) angresenceof secom homes. Outdooactivities perform well in the
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summer, spring and autumn, on long weekends or weekends in general, and especially for Easter,
when there are generally optimal weather conditions, watercourses are full, the temperature is
pleasant. Theeriods of least affluence for snow tourisnare the summer and working days.
Certain adverse meteorological conditions also hinder the activity in top periods, and it was
highlighted that misplaced weather alarms affect the activity too. A period of generally
activity for cultural tourism is November, which has no long weekends. In that period, the
majority of restaurants and hotels are closed and services to visitors are reduced to a minimum.
Other bad periods for cultural tourism are the winter as wellaking days in the autumn and
spring, when snow and cold weather hinder the mobility between different attractions and
generally outdoor activities except ski. Stakeholders claimed that they have no marketing
strategy for cultural tourism in those conalits offer.

Regarding thelanning and booking for snow tourism participants stated that this depends on

the profile of the skier. They i dsekniteirféy atnwdo t
oweekend warrior 6. T liractvityamtht leor 2-days advance.dappet o p | a
skiers are holidaymakers who are hardly affected by weather forecasts for their decisions and
plan their activities one or two weeks in advance. Two main reasons for cancellations were
identified: adverse wela¢r (wind and rain) and road alerts. Feadtural tourism, two main

trends were identified: anticipation -8L months) in high reason, and kasinute booking
(considering weather prediction and prices) in low seaBbea cancellations of cultural tourists

are known to b&lue to bad weather (usually due to meteorological alerts from the TV or other
channels, which sometimes reveal to be incorrect). Firallgoor activities are planned with 1

or 2 daysd advance, up t o o ntiety. koe exdample,dog p e n d i
canoeing, they plan one day in advance, while trekking activities are planned with months of
advance. Reasons for cancellations are bad weather, and especially rain, besides personal
circumstances.

In step 2, more specific quest®rregarding the influence of climate and meteorological
conditions that affect their activity the most (in negative or positive terms) were asked.
climate/meteorological conditions that hurt snow tourismthe most are foggy weather, which
impedes skiing, and thunderstorms, as ski stations must be closed for dangers of electric
interferences. Even so, there is no consensus on the degree to which the fog hurts, since some
participants say that ski is performed even with poor visibility, and rescue mis$iskisrs who

get lost because of the fog are frequent. The other conditions that damage the activity are strong
winds, blizzards and rain. In the casecoltural tourism, a rainy weather and excessheat are
negativefactors.lt was stated that recemtstorms may heavily affect the summer tourist season.
Frost rather than snomake especially the senior visitors give up cultural tourism activities. For
outdoor activities, the most harmful conditions are rain, wind, snow and storms, while fog and
extreme temperatures also could negatively affect the activity.
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The climate/meteorological conditions that benefisnow tourism, from the highest to lowest
degrees, are sunny weather, low temperatures (needed for snow), and moderate and continuous
snowfall. Whken these conditions are not met, it is more likely ttw@tural tourism and
shopping activities receive a boost as a counterpoint: visitors who give up skiing engage in these
other activities offered in towns and villagé'svijat is not spent on the ski gmis spent on
attractions or gastronomy"), and vice versa. Participants also claimed that they benefit from bad
weather in France, as they can generally offer better conditions. The boosters for outdoor
activities are sun, moderate temperatures and skees.

I n step 3, participants were asked which adaj
develop with good advance information on meteorological events and climate trends.

In the 1-3-day time horizon, the lowering the prices of-phkisses iseen as a good response
strategy in the face of adverse forecasts. Conversely, expected exceptionally good weather
conditions (also comparatively in respect to neighbouring resorts, e.g. the nearby French
mountain destinations) would lead to a greatermamication effort. In the 225-day horizon,

cultural events and packages that are alternatives to ski in conditions of adverse weather could be
promoted. Adverse seasonal predictions (expected climate for the next seasons) but also for the
10-15 days foreast could inform actions to supply artificial snow and better managing the snow
stock, while favourable predictions would inform customer loyalty campaigns. For teaB0
climate prediction, investments would be made to develop certain alternativectgroolski

tourism, a conversion of the population's jobs, and a diversification of the economy. Conversely
favourable Byear or 3@year climate trends would drive development investments and a strategy

of customer acquisition from the more vulnerable msso

Adverse shorterm predictions for cultural tourism could be used to propose alternatives, re
route visitors or reschedule/change the setting of cultural events from outdoors to indoors. It is
generally the case that participants are sceptical aheypossibility to obtain reliable climate
predictions with a 145 day advance, however if available it could inform the planning of
alternatives. Favourable seasonal predictions could lead to the planning and budgeting of new
events, while a favourable-year would drive the reinforcement of the existing offer, and
reliable predictions on the 3@@ar time horizon would inform an altogether new approach to
tourism development policy and possibly drive the development of new technologies in tourism
operatims.

Finally, as for the formats and channels seen as more useful to receive the
climate/meteorological information for different activities, participants in different field of
activity agree that they prefer a visual format, for example, using emoticogeeen / red
colours. In addition, they would like the format to be customizable and the data to be represented
with drawings and graphics. They also defend that, in the first instance, the information must be
simple to understand, but in the case ofredé it should be possible to access momepth and

37



detailed information. Likewise, participants are interested to receive information not only on
their own destination but also on the broader region and competing destinations; they would like
to acces and store the information history, and claimed to be willing to pay if valuable
information would be offered. The most desirable channels are websites or mobile phone apps or
social networks.

3.2 Calvia

In the case of Calvia, the main tourism actigtibat have been analysed thorough the focus
group work weresun and beach tourisnandoutdoor activities.

Following the steps structure, in Step 1 it was gatheredthbkaperiod of highest activity for

sun and beach tourismis from May to October, espatily on weekends and July and August,
when the weather is particularly favourable and air connections to Mallorca are verygecs.

is also a peak of tourists at Easter, depending on the period of the year (an early Easter, in March,
does not produce sh a substantial peak as one at the end of April). On the contrary, the peak
period for outdoor tourism is from November to April (until Easter). Sport events are generally
organised outside of the high season in order to avoid mass tourism, meaningehdtédsfill

up, and excessively hot climate conditions. It should be noted that specific tourist segments have
different visitation behaviour, for instance Nordic tourists coming in the winter to play golf.
Nautical tourism is the exception, because guweather and high temperatures are required,
thus the high season for this starts at Easter and finishes in October.

The periods of least affluenceare from May to October for outdoor tourism and from
November to April for swbeach tourism. In the casésunbeach tourism, this least period can

be explained for the following reasons: bad weather/climatology, dwindling air connections,
poor complementary offer (hotels, apartments, shops...), aglybeaches from tourist uses (a

lot of posidoniaon thesand, related to sea storms), and adverse household economy in January.
In the case of outdoor tourism, the high summer season is too hot and there are too many tourists
to carry out sports activities in a comfortable way.

Regarding thg@lanning and booking behaviour of sunbeach tourismparticipants stated that it

depends on the booking channel. If they book the accommodation from a tour operator, they will
doitwith67 mont hsd advance, yet indiviQGuanonbbski
advane. They also agree that the trend is towards a relative increase of individual bookings. Last
minute bookingsre generally the choice of local tourists, that decide during the week whether
theydd go somewhere i n t he doosdctwites, touristsusdally on w
plan their visits with large anticipation, especially in the case of nautical tourism in the high
summer season, due to the high price of air tickets. Nevertheless, tourists whéotraweahg

the rest of outdoor activés do not plan so much because it is inohigh seasonWith the

excepion for I ms e rosrist® @ibsidised social tourism packages for national senior tourists),
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that ae packaged with large advaneedmajorevents.The ports/competitiotourism, hat it is
being mostly scheduled in the Iseasonrequires more advanced planning to ensure that there
are sufficient hotel beds for teams and public.

In any case, tourists do not normally bzancellationinsurancesfor their flights, so there is no

high risk of cancellation. However, there are contextual factors (being an island) that influence
the decision of changing the holidays or cancelling the trip, such as airline strikes, or the
perception of insecurity (e.g. the period following the jihaditstcks in Barcelona in 2017). For
sunbeach tourism, the prediction of adverse weather conditions in the short term is one of the
reasons of cancellation. Conversely, tourists who come to do outdoor activities are trained for
any weather condition. Thushdy do not usually cancel their trip because of adverse weather
forecasts. In any case, they might switch to indoor activities once they are in the island.

Regarding Step ,2the climate/meteorological conditions that hurtsuntbeach tourism are

(from the hghest to the lowest degree): storms and important precipitations, wa@ather

cloudy skies, excessively high temperatures and wind. These conditions makeashn
activities unpleasant for the tourist and it afégbte beach quality (sand erosiorseriofsea level,
jellyfishes and seaweed on the beach, etc.). In the case of outdoor activities, the constraints are
extreme temperatures, floods, excessive solar radiation, and lack or excess of wind. These
conditions are affecting sports events, tousatisfaction as well as the ecosystems. Some
conditions, such as significant temperatures or high sea level temperatures, can be a constraint
and a limiting factor at the same time in both activities, depending on the preferences of specific
markets.

The climate/meteorological conditions that benefiboth tourism activities are sunny skies and

an adequate and comfortable temperature, without extreme conditions. The tourist brand of the
Balearic Islands is "300 days of sunshine per year" and there is @adlyud® commitment and

belief in this brand.

In Step 3, and in relation withdaptive decisionsfollowing from reliable1-3 days or 1€l5
predictions, it is considered that it would be interesting to offer more services and cultural
opportunities offseasa and to increase the public transport offer in the face of favourable
conditions, or to reduce the price to attract visitors in the face of adverse condispesially

for outdoor tourists, alternatives could be offered switching from outdoor toriredtieities if

the scheduling cannot be changed or the activity cancelled.

In relation to unfavourable seasonal predictions, participants defend the diversification of the
tourist supply focusing on cultural, gastronomy, congresses and indoor spoents. éwor the

5-year climate prediction, participants stated that it would be interesting to create indoor beaches

in case they do not want to change the model, protect and conserve existing beaches (i.e. build
dykes, posi doni as 6 llyimglementa trarsiiion towards aahiglter gealitg nt u a
seabeach tourism model. The outdoor tourism focus group agreed that a solution to
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unfavourable mediurterm trends lies in the development of new tourist products, risk prevision

and better adaptationatt e gi e s . Moreover, for the 30 years
these could generate momentunréplanurbanizations and roads, and to define new planning

and land use strategies. Favourable 1 day s d 5amdays® predi ctoosbn coul
the promotionof the commercial, active and gastronosupply through lastinute packaging,
Ohappy hoursé etc., contracting more workers
existing workforce, extending the reinforce workers, anddawad hoc promotional campaigns.
Decisions following from favourable seasonal predictions include the increase of prices, the
increase of air connections and of local public transport, and the creation of promotional
campaigns for the next season. For faable climate predictions in theyear and 36/ear

horizon, participants said that they could use it to support #seakonalization of tourism and

to change the tourism planning strategy.

They would like to receive Climate Information through mobipgs or website, and it need to
be dynamic, visual and graphical.

3.3 Parco Nazionale della Sila

The workshop at National Park of Sila (Italy) was organised with three focus groups related to
the following tourism activitiessnow tourism water and laketourism (i.e. canoeing)andother
outdoor activitieg earth tourism (i.e. trekking or wildlife and nature watching).

Following the Step 1the influx period of most affluencefor water (lake) tourism are the
following: July to August (canoeing, sportesits and some outdoor activities), December to
March (some outdoor activities), all Sundays, from August to-@aptember (water boat),
Christmas holidays. The general period of affluence for this activity goes fiéwf I6ly to 1%’

of September (hotel occupation). Moreover, the periods of affluence but not the most, the
participants highlight October weekendsue of traditional fairs and event€hristmas holidays
(Snow activities), all seasons for cultural and environmental tourism, Autumnsioo gaurism

(food itineraries, events, mushrooms) and Sundays for the restaurany aetated with water
tourism.For thesnow tourism, the periods of most affluencare Christmasholidays(from 27"

of December to 8 of January for skard ski lessongandall the winterSaturdaygespeciallyfor
Italiang. Furthermorethe oldlittle Sila train is sold out in any SeasoRebruary is also good for
snow tourismBesidesearth tourism, the perials of most affluence are December to February
(winter outdoor, snow trekking), from July to October with peak in August (trekking and
mountain bike), from May to October (environmental education, trekking, mountain bike), end
of September qultural and gasonomic events). In particular, sow trekking goes from
Christmas holidays in a specific peak and fronf 0 December to February for the general
period.Augusthas nature tourism and wellness on weekends, while September and October are
the months ofmost affluence fowine andgastronomytourism The other periods ohigh
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affluence but not the most for earth tourism, are April and May for school groups, from July to
September, December to April (winter outdoor and restaurant), August (leisuye park

Theinflux period of low affluence for water tourism goesfrom November to Aprilandin the

school periodskor the canoeing activity, tHew affluence is in thevholewinter. Referring the

water boat activity, kayak and canoeing it goes fiday to October For the hotels and water
tourism, the period of less affluence goes from March to Junenatih@ month of November.

The main montlof less affluence for restaamts is on Novembeimhe periods ofow affluence

for Snow tourism are 10" i 20" of March due to scarce motivation to gkiost ski plats are
closed andscarce promotioffinot seen as holiday perigdsxcept by few foreigneysSpring is

one of the periods of least affluence for snow tourism because visitors are more interested in
outdoor activities in that period.

Regarding th@lanning and booking of water-lake tourism, the assistants said that the visitors
plan the activies in a shorterm for everything except for sport and traditional events. They also
said that they plan it in a longer term for summer holidays, Christmas and October events. For
snow tourism, the participants exposed that the visitors plan in 6 momthadivance for
important events,-2 months for holidays stays, 4 days before for ski weekends, 2 days for other
activities and 1 day for ski lessons. Moreover,darth tourism the reservations are made in an
advance of: 2 months for excursions and omaght stays, 1 month for school groups3 2
weeks for winter outdoor activities, 2 weeks for summer outdoor activitied0 Mdays for
mountain bike, trekking, winter trekking and 7 days for general visits.

The reasons otancellation for water tourism are due tothe weather that influences the
duration of the stayin particular, by means dhe TV news about bad weather expectajions
Furthermore, folsnow tourism, no snow means plants closed so this is one of the reasons for
cancellations, but forests of too much snow or rain are as well reasons of cancellation. Being
sick is another reason to cancel the planned activity. To the enggartbrtourism, the reasons

of cancellation identified are alarmist weather forecasts, bad weather for sumowrpbad
weather and closed plants for winter outdoor, sickness or family problemsseaiulis
impediments for excursionists.

Regarding Step,2he climate/meteorological conditions that hurtslake tourism are (from

least to most hurt): strgnsnow during weekends (actigs undoable), strong wind, rain in
summer, low temperatures in Mdgng rainfall eventsand stormshumidity in September and
October For snow tourism, the hurter conditions ar®g in high season, hail, wind, storms,
excessive cold (for hotel management costs), excessive stainiall eventsfor severaldays

(for outdoor winter activities), variable weather and extremepégatures. In the case eérth
tourism- , the conditions thatarmare stoms and violent storms (all activities), rain (for visits

to natural reserves and all outdoor activities), storms (guided tours, leisure parks), hail (for
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guided tours), rain and wi (leisure parks), strong wind, fog (trekking routes), snow (Vvisits to
natural reserves), rain (hotels) and high temperatures (visits to natural reserves).

On the contrarythe meteorological and climatic conditions that benefitdake tourism are

snow dumng the weekends, sun in the summer, rigid temperatunegier, heat in the summer

and rain in September (for mushrooms tourisifdr snow tourism, the best conditions asein

and snow in the winternot excessively cold temperatures (for outdoor winter activitiés),
addition, some catitions that benefialthough less than the previous are cloudgthrer places

and coast (for outdoor activities), moderate temperatures, or strong snow over the course of more
days and too cold and cloudwy the case oéarth tourism, the conditionshat benefitare sun

for summer outdoor activities and visits to natureserve, heaffdr leisure park and hotels
occupation in general), and snow for winter outdoor activities.

Following Step 3, the assistants are asked about which dedisensould do regarding to the
climatological or meteorological conditiorfboth negative and positive conditiondRegarding

the decisions about what it harmsfor water tourism, rescheduling or change sthedle of

sport events would be de (10-15 days). For theemsonalprediction, they would do a better
programming of the supply, to offer more indoor activities and to stabilise programming in good
days to loyal the customer. For the prediction of Sryetney will adapt the products towards
costumers that are less sensitive to climate variabHysnow tourismin the scale of B days
prediction, they will reschedule winter outdoor activities, offer alternatives to outdoor activities,
make alertsto customers regarding clothing, offer alternative programmes, shift of outdoor
events to indoor or cancel of booking for specific activities that are undoable. Moreover, for 10
15 days predictions thearticipantswill change the tarist offerto be negotiatevith costumers,

they will reschedule winter outdoor activitieshey will change the prices, redesighe
packages, rschedut activities in general, rechedut of themain events. Referring teeasonal
prediction, partippants say that skiers think that if the snow does not come, they will go to the
snow wherever it is. They would probably do differentiated programming/prom&tésides 5
years prediction, they probably do water treatment and air conditioning as vesit tovsupport
differentiation activities. To the end, having-$@ar prediction, investments on more efficient
energy sources and diversificatioh activities will be doneFor earth tourism and having
predictions of 13 days, the activities would be @atied, they would make alternative solutions;
proposals of indoor activities and offer restauramartcipants said that rescheduling of
bookings would also probably be done. For prediction eft3 @ays, rescheduling activities and
events ad propose indoor cultural itineraries would be expected. For seasonal prediction, it
would be an opportunity to better programmiagents and activities and realize specific
promotions. Towards 5 years prediction they will probably focus on divetsficaf activities,
planning for new activities, planning based on new conditions arsgakonalise activities. To
the end, regarding to 30 years prediction
destination project, development in a new detitnamodeli alternative to the existing one
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exploration of new activities that adapt to the new climate conditions and investments in
alternative activities for planning a product change.

Related to thedecisions about what benefitsfor water (lake) tourism having 13 days
prediction, if there are forecasts of excessive heat in cities and on the coast, they will do
promotional actions to attract customers. Regardind5Ldays predictions, they will promote
hotel offers with packages of activities thate doable. Besideseasonalprediction, the

participantss ai d t hat it would be important to commt
hot, you can sl eep wel/l at ni ght her ed. They
season andorogramme for September. Personalised communication campaigns with good

weather conditions could be realiddde 6 when you wi | | come, the wea

the case of seasdnarediction, they also support networking with different terrdbegencies
and institutions for better programmingor prediction of 5 years, thparticipants defend
investment decisions.

For snow tourism, the actions that would kekein 1-3 days term are better organization of
daily schedules, increaf direct publicity, and extension of programmed activities and renewal
of promotions. For 145 dayspredictions the participants expose to makeatempromotional
activities to incentive other markets, increase of activities programmed, diversificati
activities and increase it in offer (m@rcoursesj.e ski lessons, more reservation8esides
seasonla prediction, the actions that woultbe dme are increase prices, powereg
programming, and diversification of the proposed activities, imgsin outdoor activities and
hire more professionals, invasj in infrastructure. For the prediction of 5 years, reorganisation
of activities and planning shuttles would éxpected Programming of new investments in the
sector would probably bdone as decision for this timescale. For earth tourism and the
decisions about what it benefits, for-31 days prediction they wouldncrease active
communication of favourable conditions to customenslude weather forecasts in event
promotionand extend the proposed activities. For 1 days prediction, the actiots do are
boosted social networks promotion of activities and favourable meteorological conditions,
increase of events offer (programming of actég), more investments in online and offline
promotion. Furthermore, foeasonaprediction, participants thought about four decisidnthe
creation of new packages with more diversified activittygocussingon events and educational
labs in periods of foliage and bloomir®) detailed and accurate programming for niche toyrists
4) identification of doable activities. For the predictions of 5 years,p#récipantsthink to
increasethe offer of particular activitiesto invest in infrastructure works and in new events to
attract more customers. They think that could also be done a better programming and budgeting
as wellmore targeted investments. In that way, programming of new actictidsl be done
Regarding 30 years predictionsmalst all the actions are reldtéo invesment For example,
invesing in new outdoor infrastructure to increase tbker versatility and invesing in
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enhancements to infrastructure and tourist information systems. In the same way, programming
of new activities could be prepared.

3.4 Coast of Barcelona

The tourism activity in Barcelona is analysed by two fogusups related to the following
tourism activities:cultural and MICE 1 Meetings, Incetives, Conferencesand Eventsi
tourism and sun and beach tourism.

Following the Step 1the influx periods of most affluencefor MICE tourism areon autumn
and spring.

For cultural tourism in generali including lIacal tourism and nctocal tourism the period is

between spring and autumn. Into this period there are some peaks such as in Holy Week (for
international tourism, not for local people who go abroad), long weekends (for national tourism

such as from MadridZaragoza etc). For cultural tourism, there is as well a peak on spring,
related to the schoolerdos travel s. Anot her p.
tourism in general. Regarding this panorama, the time when moseafail events arglanin

spring season in order to deseasonalfza. sun and beach tourism,the period of most

affluence goes from June to Septembvath three different peaks: weekends, mornings until

4pm and scholar holydays period.

Theinflux periods of least affluencefor MICE tourism go from July to August and there is a

period of low affluence on Holy Week. Relatecctdtural tourism, the period of least affluence

is on winter for Barcel onads cesidesun amdibehchon Felt
tourism, the periods of less affluence are on November, December, January and Febngary.

working daysarethe period when there is not so much affluence.

Regarding thglanning and bookingfor MICE and cultural tourism the participantssaid that

for local cultural tourism they do not plan the activigving a lot of timen advance. For fairs

and events, they plan the activity almost without anticipatid¢hdays. For MICE tourism ,

some touristplan in 1 moth in advancethere areothertouriststhat they dowith more time in
advance. Related to the people who comes in order to do long holidays they plan in three of four
months in advance. For scholars travel they planmsirths or one year in advandéoreover,

for sun and beach tourisnthey plan the activity between one and three months in advance. The
participants also said that the time that they plan the activities depantthe tourist profile.

They also defend that the infrastructures allow the sotwiplan with little anticipation.

The reasons ofancellation for cultural and MICE tourism areintense rain, personal disease

and transport strikes. Thearticipantsalso say that the cancellations depend on tloaaic

value of cancellatio. Going in that direction, fosun and beach tourism the main reasons for
cancellation are having job or health problems. Other problems that can motivate cancellation are
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economic problems, meteorological difficulties such as rain and pollution, idssaoh sand,
terrorism, political instability and epidemics.

RegardingStep 2 there are different climate/meteorological conditions that hurts/benefits

the cultural or MICE activities. First, it is important to distinguish between indoor cultural
activities, outdoor cultural activities and MICE. Rain and extreme temperatures are conditions
that hurtsoutdoor cultural tourism while these conditions benefit tivedoor cultural tourism
(museums, i.e.). On the contrary, a good weather (sun and good temgs@redauses that people
prefer to daurban tourism/outdoor activities. In the case oMICE , the conditions must be too
extremes for hurting the correct development of the activitgh s snowfall or floods.
Participants highlighted that the economic ciast MICE activities will be very high. In all
cases, the Mediterranean climate is a condit:.i
alarms and extreme conditions are elements that huams. #or sun and beach tourism the
conditions that has this activity are the following (from more to less importance): 1) jellgfish

2) torrential rains (with consequences of lack of sand, sea pollution and floods), 3) strong waves,
4) extreme wind, 5) heat waves, 6) low temperatures, 7) clouds almh{g) poor quality of the

air. On the contrary, the conditions that benefits sun and beach tourism are: 1) sun, 2) pleasant
temperatures (not extreme), 3) little wind and 4) low UVA rays. In any case, the prediction must
be correct and ralarmist for theclient satisfaction.

Regarding Step 3the assistants explain which decisions would do regarding to the
climatological/meteorological conditions that it harms and what it benkfitse, the decisions

about what it harms for MICE and cultural tourism , for 1-3 days predictions they will cancel

the event or the activity. For prediction of3ldays and 1:Q5 days they will offer a plan B in

this way they will communicate to the customer designing an agenda in which will appear all the
different options talo, they will also promote that agenda via Instagram. Having prediction for 5
years, 30 years they will try to diversify the offer.

Related to thelecisions about what it benefits for MICE and cultural tourism they will do
promotion by having seasonalegliction. For prediction in 5 years and 30 years, they will
probably redistribute theutrist seasonlhe assistants of MICE and cultural tourism also identify
transversal actions (regarding to conditions that harm or benefit), a5 Ifays, they will
probably decide or cancel the day of a fair or event. For seasonal prediction, they will do a
readjustment of schedules.

Related to thelecisions about what hurts, for sun and beach tourisand having 43 days or

10-15 days prediction, the solutions could b offer different indoor activities, especially

cul tur al touri sm, to create an femergency/ ad
guides, and to propose to the tourist a transfer to nearby beadgweisnoning poolsOn the one

hand, for seas@l prediction, the decisions are: to offer establishments with air conditioning, to
contract less employees, to change seasonal models (move dates of the season) and tourist
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models (more quality, less massive), and to improve infrastruct@ashe othe hand, for the
prediction of the climate, it will be necessary to make a change of tourist seasonality as well as to
have adaptation plans for mitigation and energyaedtioiency. In the long term (30 years), the

coast will have to be rethought, while time short term (b years) the protection of civilians

must be guarded against extreme phenomena and guarantee the provision of services according
to extreme conditions.

Related talecisions about what conditions benefit sun and beach tourisnt is alsoimportant

to offer different tourism activities and to carry out actions of environmental education and
sensitization in 43 days predictions. If the predictionas 10-15 days, the decision is to inform
about the best beaches (quality and services).sEasonlaprediction, the decisions ar®
contract more employees and to promote other types of tourism near Barcelona (ecatourism
Penedes regionlror climate predictiomn 5 years, the participants said that the price of products
and services codlincrease but annoying effects to local people (housing price), and to promote
beach activities in spring and autumn.

Related to théormat and the channelsfor receiving the informatiorparticipants said that they
would pay for the information in casei$ reliable. The channel to receive the information will

be Twiter, Facebook, Instagram, Apmd SMS (for companies). Howevegrticipantssaid that

with all these channels, old people woplebably be displacdue of the technologit gap. The
format that they would like to see the information should be in a simple map and in a not
alarmist way.

3.5 Comparative analysis and discussion

One key transversal result of all the workshops carried out is a confirmed relationship between
climate and tourism. Beyond what data could show, this relationship is strongly interiorized in

the perception of key stakeholders and decision makers at destinations: not only the
programming of activities and tacHt krowledgesod i s i
visitorsdéd sensibility to climatic conditions.
conditions will change in the future, is today driving the most important decisions affecting the
evolution of business at the destinatiblowever muc h @f anhéengdeof the
based on shoterm weather forecasts that are available in an erratic and poorly contextualised

way or tailored to the needs of enders. Furthermore, as was frequently commenteitian
realisedfocus grop s , the O6response tacticsod6 of indi vi d
industry are often fragmented and hardly supported by adaptation strategies at the scale of
destination implemented in the long term. Not all types of tourist activities addgisoresent in

the same way on weather and climate, and the more diverse a destination is, the greater the
capacity to compensate losses on one side with gains on anoth&g (Be
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All the types of tourism analysed ardluencedby certain weatherroclimatic conditions that

diffuse or even impede their realization. Tlolowing table shows the conditionghich affect

each activity on asimple traffic light scale (green, orange, and redjowever, these
meteorological conditions/variableseacategorized according to the activity in a very general

way but all of them have nuances, for example, it is not the same as an average temperature in a
ski resort in the Pyrenees that in a sun and beach area in the Meditertaaeareans that the
temperature needed to develop each activity is differféot.this reason, the determination of
variables and intervals in a more detailed manner is necessary as well as the creation of
indicators for each type of tourism and geographical, amearder to ceate tailored information.

All this will be detailedexplainedn the next step.

Figure 18. Degree of weather sensitivity by type of tourismSource: own elaboration, 2019

Sun and Outdoor Outdoor Indoor
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\ery high temperatures
Medium temperatures
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Following thementionedtable,in the case of sun armach conditions such asxtreme wind,

rain, storm or snowdirectly and completely affeiciy the realization of this type of tourism.
Otherwise,when the weatheis completely cloudyit is reducing the number of tourists who
want todo sun and beach tourisiout it is not a totdy excluding factor. The best conditions are

T according to the workshops and the participation of the stakehdldars partially cloudy and
mediumhigh temperaturedn the case of snow tourism, logically it is a determining factor that
temperaturemust below to produce snow and that snowfall when performing the activity is also
a very positive conditionif the day is sunny and with average temperatures (neither too cold nor
too hotfor skiing) at the skistation tourism isfavoured, while the restf conditions, available in

that the table, are negative for the snow tourismtd@or tourism i(e. hiking, climbing
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canoeingy and outdoor cultural tourism (i.eultural routes, outdoor concerfsllows practically

the same dynamias snow tourism, wikh is totally affected by convictions that do not favour
the practice of sports and tourism in the outdofrms., rains, wind, fog,high and low
temperaturesespecially extrenje including in this case the snoas a negative factoihe
indoor culturaltourismis favoured when conditions abroad aomsideredad (not sunny, rain,
extreme temperatures, etc.) and do not allow outdoor activities. However, if the conditions are
very extreme, cultural tourism may not be benefitbegause oWillingnessof access to certain
places (i, if there is a very strong storm or hurricane, tourists probalilynot moveto a
museum)Finally, in the case of congress tourism or MICE, this follows a very different pattern
according to what the stakeholders indicatéddrmally tourists book these activities and trips
well in advance andf it is not very extreme weather conditiotisat forces the cancellatioaf
flights, they do notancelthe activity becausi is work tourism. That is why the cancellation of

MICE due to meteorological conditions practically does not occur.

As mentioned abovehe determination of variables and intervals in a more detailed méoner
each type of tourism and destinatismecessarythat t can be showin a way of indicators that
allowed it. Indicators that allow to calculate how affected the tourism will be in a destination
according to certain variable&s example, ie figure1l9 shows the variables thatomposesun

and beach tourism indicators and snow touaseordingtotheatk e ho |l der 6 s

Fig.19 Indicators disaggregated by variablesSource: own elaboration, 2019
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decisions require good, reliable, personalised information; our project, if anything, has brought

up the urgency of this need. In this dinthe ceconstruction of climate information with

stakeholders becomes an important step to flesh out Climate Services which are useful and
valuable.

Our workshops allowed to understand especially which are adverse and favourable climate
conditions for ley products in exemplary destinations of the Mediterranean arc, one of the areas
of highest tourist intensity or in other words economic dependency on the tourist sector.
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in this research task we wanted to bring more specific situations and the diversity of responses at
the very local scale. We also looked at the ways and channels through which climate sensibility
f to deoisioh Mmakingual businesa dne destinagoh scatee r s

i s

and at the range of adaptive actions whichld¢aoform adaptation strategiek this sense, the

6transferred®

following figures show the main decisions about weather and meteorological conditions that
benefit (fig20) and hurts (fig,21) the tourism activity.

It is true that decisions and actions are somewhat different in each destmadidiype of

tourism activity but the differencemong thems minimal. On contrary the temporal scalef

meteorological predtmon is the factor that determines tlecision of stakeholdets decide one

action or anotheras the mentioned workshops confirmed.
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Considering, the main decisionstofirism sector about conditions that benefitrism activity,

the figure 20 shows tine in three sections. The first one is about the tourist offer, and if the
weather conditions are favourable, it can be reinforced, especially fortstroriprediction
through a poweredp programming and an offer of tourist complements (more services, mor
packs, etc.). For lonterm prediction, the decision i8 change the tourism policy according to

the meteo/climate changes that will take place, it consists on a plan of adaptation for being ready
in orderto face this new situation.

Fig.20. Decisions @ tourism sector about conditions that benefit tourism activity If weather/climate
conditions could be anticipated at different timescales Source: own elaboration,2019
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