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[bookmark: _Toc208840124]Introduction 
Tourism is one of the most vibrant branches of the global economy that has impacted a lot on employment, foreign income and cultural exchange. The World Travel and Tourism Council (WTTC, 2023) reports that in 2022, 7.6 percent of the global GDP was attributed to the industry, which showed its contribution to socio-economic development. Nonetheless, tourism success is directly associated with climatic conditions because, in many instances, good weather dictates the appeal levels of a destination, comfort of visitors, and most importantly, the sustainability of activities (Scott et al., 2019). Climate is hence a determinant of tourism demand and a limitation of tourism supply.
The impact of climate on tourism is observable especially in the coastal and heritage sites. Climatic variations in seasons control the peak travel durations whilst weather crises like heat waves, floods and storms have the ability to impede the movement of people as well as injure infrastructure and change visitor experiences (Amelung and Moreno, 2012). As climate change is worsening the occurrence of such events, the study of climate-tourism nexus has become paramount to a sustainable destinations management approach.
The paper uses the city of Venice, Italy, as the case study to discuss this nexus. Venice is a special case of climate sensitivity and touristic dependence: every year it receives more than 20 million tourists, but with its low-lying lagoon landscape, it is susceptible to flood risks and sea-level increase, among other climate threats (Seraphin & Ivanov, 2020). The city is also over-dependent on cultural heritage and outdoor activities as well as waterways which enhances its sensitivity to changes in climate.
This paper will set out to discuss the impact of climate trends on the international tourist flows, seasonality and tourism activities in Venice. These aims include (1) to examine how climate influences tourist arrivals, (2) determine its effects on seasonal tourist arrivals, and (3) determine the effects of climate conditions on the availability of tourism activities. This study is restricted to secondary data where the researcher is going to examine the interplay between climate trends and tourism in Venice to come up with findings that can be used in other heritage tourism sites.
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[bookmark: _Toc208840126]Climate and International Tourist Movements
The climate is one of the most basic determinants of tourist flows around the world which influences the appeal of destinations as well as the timing of traveling (GoeSSLing and Hall, 2006). The pleasant weather conditions, including warm temperatures, sunshine, and low amounts of precipitation have been known to be among the most significant pull factors in tourism (Scott et al., 2019). In its turn, the extreme weather conditions and the negative climate events, including hurricanes and flooding, are considered as the deterrent factors, which restrict the mobility and accessibility (Amelung and Nicholls, 2014).
Climatic belts are usually traced in tourism patterns within the global arena. An example of this is that during winter seasons, the Alpine countries like Switzerland and Austria thrive on snow sports tourists whereas during summer seasons the Mediterranean countries like Spain, Greece and Italy have tourists who visit to enjoy the sun, sea and heritage (Amelung and Moreno, 2012). 
Mediterranean resorts can be considered as an example of case studies in the context of examining the correlation between climate and international tourist flows. The example of Spain has revealed a shift with arrivals since tourists do not want to visit during extreme summer in July and August, but they choose shoulder seasons like May to June and September-October (Ciscar et al., 2011). In like manner, Greece has documented the changed tourist patterns that are associated with the increased length of the heatwave periods that diminish the comfort and health safety of the tourists (Giannakopoulos et al., 2009).
Venice belongs to this trend in the Mediterranean, and the weather conditions play a very important role in determining its international tourist attraction. Having more than 20 million visitors every year Venice is a good example of how the climate not only attracts but also controls the international flows. Comfortable sightseeing and cultural engagement in mild spring and autumn seasons are offered, whereas extreme summer heat and dampness in July-August are what put off some groups of travelers (Seraphin and Ivanov, 2020). 








[bookmark: _Toc208840127]Climate and Seasonality in Tourism
Seasonality is still one of the defining features of the global tourism and climate is its main driver. According to Butler (2001), seasonality is an unequal distribution of the demand of tourism over time, which is mainly fueled by weather and institutional aspects including holidays. According to this theory, tourists will tend to travel more when the weather is favorable to give them maximum comfort, safety and pleasure of the activities.
In the Mediterranean case, tourism seasonality is heavily influenced by climatic cycle. Hot weather, long days of sunlight, and dryness are considered to be the traditional characteristics of summer (June- August) as a period when the greatest numbers of tourists arrive (Ciscar et al., 2011). Within recent decades, however, extreme heat events have forced a few tourists to shoulder seasons, ensuring demand and supply are balanced between spring and autumn months. 
This interaction between seasonality and climate occurs in Venice. It is the season that brings millions of tourists in the summer and is putting a lot of pressure on the infrastructure and cultural attractions, but increasing temperatures and congestion have slowly diminished the desirability of this season (Seraphin and Ivanov, 2020). Shoulder seasons: April-June and September-October are gaining in popularity, with warmer and less weather-related inconveniences (especially in cases of Acqua Alta), and big cultural events partly balance out the pre-existing low levels of tourist traffic in winter. On the example of the Venice Carnival in February, which attracts thousands of foreign tourists despite poor weather conditions, the example of cultural attractions can be seen to overcome seasonality in climate-provided conditions (Gössling et al., 2012).










[bookmark: _Toc208840128]Climate-Dependent Tourism Activities
Tourism is climate-dependent and in place where there are more outdoor activities, the tourism will mostly be affected. An excellent case study is Venice that has its gondola rides, walking tours, and open-air festivals at the center of its tourism experience. These can only be carried out under favorable and stable climatic conditions. Light climate and dry conditions will provide ease of access and comfort, whereas extremes will interfere with movement and attendance (Scott et al., 2019).
There are outdoor activities in Venice like gondola and historical districts walking tours which flourish during spring and fall when the climate is pleasant. Nevertheless, the sites like St. Mark’s Basilica and Piazza San Marco are highly limited in the time of Acqua Alta floods, which usually occur in November and December most of the time (Cavicchi and Santini, 2014). Higher walkways can be used so that there is restricted access to it and there are no many outdoor activities that can attract tourism. Climate also defines festivals and cultural events. Carnival of Venice is a very well-known international event, yet cold and wet weather in February usually coincide with it so that outdoor comfort is minimized (Seraphin & Ivanov, 2020). 
In addition to short-term effects, climate change is a long-term threat to patterns of activities. It is estimated that there will be numerous heritage sites and traditional tourism activities that will be permanently at risk due to the rise in sea levels in case cautionary measures are not met (Lionello et al., 2012). 
[bookmark: _Toc208840129]Climate Change and Future Risks
Climate change enhances the interdependence of climate and tourism, especially to low-lying cities on the coast such as Venice. Sea-level rise is one of the most urgent issues. In its projections, the Intergovernmental Panel on Climate Change (IPCC, 2021) predicts a global mean sea level increase of 0.29 to 1.1 meters at 2100 in various scenarios of the different emissions. To Venice, which is a fragile lagoon ecosystem, this is an existential risk because a moderate rise in the level of the sea would further intensify the frequency and magnitude of Acqua Alta floods (Lionello et al., 2012).
Venice has countered these risks with a massive adaptation infrastructure, the most notable being the MOSE (Modulo Sperimentale Elettromeccanico) flood barrier system. MOSE is made to safeguard the lagoon against high tides and has been in trial operation since 2020 and is meant to protect Venice against tides of three meters in height (Ferrante, 2020). 
There are research gaps in the larger tourism climate nexus in Venice. Although much focus has been on flooding, the investigation as to the impacts of increased temperatures, humidity, and heat pressure on tourism demand and activity patterns has not been done in a systematic manner (Scott et al., 2019). On the same note, there is not much research done on the adaptive strategies of small businesses, tour operators and local communities who depend on tourism revenue but have been experiencing rising climate risks. These existing gaps demonstrate that integrated, multi-scalar research is necessary that can evaluate the macro-level implications of climate change and the micro-level adaptive coping mechanisms.
[bookmark: _Toc208840130]Methodology
[bookmark: _Toc208840131]Research Design
The paper follows the qualitative desk-based research design to investigate the nexus between the climate patterns and tourism industry in Venice. The qualitative approach would be suitable, as the study aims to explain intricate relationships between climate variability, tourist flows, and patterns of activities and activities instead of testing numerical hypotheses (Creswell and Poth, 2018). Secondary data can be analyzed using desk-based research, which allows considering peer-reviewed scholarly articles, government reports, industry statistics, and climate projections. These sources are powerful sources of information on both past and present trends to guarantee a balanced information on climate-tourism relation.
The research design focuses on the interpretivism aspect of the study considering the fact that tourism is not just an economic but social and cultural phenomenon as the human perceptions towards climate and environmental risk (Guba and Lincoln, 1994). 
[bookmark: _Toc208840132]Case Study Approach: Why Venice?
The chosen method is a case study to offer a deeper and contextual insight. Case studies can be used to study complex phenomena in contexts where variables are dynamic and interact in a complex manner (Yin, 2018). Venice is a proper option because of three reasons.
To begin with, it has been one of the most popular cities on the planet, especially with more than 20 million foreign visitors who come every year even before the COVID-19 outbreak (UNWTO, 2020). It is very sensitive to climate changes because of its dependency on climate-related activities, seasons, and cultural heritage.
Second, an increase in climate change predisposes Venice geographically. It is prone to frequent flooding due to its lagoon location and low topography which is locally known as Acqua Alta. The events have a direct impact on tourist mobility and on access to such iconic spots as Piazza San Marco (Seraphin and Ivanov, 2020).
Third, Venice is a world-renowned example of adaptation activities. The MOSE flood barrier project has been discussed extensively as an example of massive climate application to heritage tourism cities (Ferrante, 2020). Venice provides an ideal example of what can be learned in other destinations in the world that are climate sensitive.

[bookmark: _Toc208840133]Data Collection
· The secondary sources were used to draw data that employed this study. The choice to apply secondary data is based on pragmatic reasons as well as the richness of the literature available to date on the climate tourism nexus.
· Academic Journals: The databases of ScienceDirect, JSTOR and Taylor and Francis Online were used to gather several peer-reviewed articles. Scott, Gossling, and Hall, who are key contributors to the field of climate-tourism, offered both conceptual frameworks and case-specific information.
· Industry and Tourism Board Reports: The industry and the Tourism Board reports included the statistics of the United Nations world tourist organization (UNWTO), European travel commission and the Venice Tourism Board, to analyze tourist flows, seasonality and economic contributions.
· Climate Reports: Climate information was sourced by the Intergovernmental Panel on Climate Change (IPCC, 2021) and the local evaluations of the Mediterranean basin. These sources were used to make projections regarding the rise of the sea-level, flooding, and the warming of the temperature.
· Government and NGO Reports: The documents of Italian environmental agencies and non-governmental organizations provided complementary information on policy responses, adaptation and strategies of sustainable tourism.
· The study can be considered reliable and valid in the findings because of the triangulation of various sources (Saunders et al., 2019).
[bookmark: _Toc208840134]Data Analysis
The authors used thematic analysis, which is an appropriate method to analyze qualitative data. Braun and Clarke (2006) define thematic analysis as a process of finding, analyzing and reporting patterns across data sets. Themes were formulated based on three major aspects in the study:
· International Tourist Movements - the influence of climate conditions on the movement of arrivals and departures.
· Seasonality- the effect of climatic cycles on peak, shoulder and off-season effects.
· Tourism Activities- opportunities and threats of climatic variability on Venice cultural and outdoor attractions.
Manual coding of data was done through the classification of the results of various sources as per these themes. As an illustration, visitor arrivals statistics were cross-tabulated with annual climatic trends whereas the Acqua Alta reports were correlated to the tourism activity disturbance. This method offered an organized form of synthesis, where it was easy to establish a linkage between climate issues and tourism performance.

[bookmark: _Toc208840135]Limitations
[bookmark: _Toc208840136]There are a number of constraints that should be recognized.
· Use of Secondary Data: The research relies on the already existing literature, which can lead to lack of originality and incapability to survey the up-to-date and fast-changing realities (Johnston, 2017). An example is that real-time perception of climate related disruptions by the tourists does not exist.
· Lack of Primary Fieldwork: Visiting tourists, residents, and policymakers on the ground would have added more information but was out of the scope of the current research.
· Prejudice in Sources of Data: Government and tourism board publications can focus more on contributions to the economy and minimize weaknesses. Equally, climatic effects can be exaggerated in the media.
· Case Study Generalizability: The results of Venice might not be reliable to other destinations that have different socio-cultural or geographical settings.
Nevertheless, secondary data analysis offers an acceptable foundation of climate tourism nexus in Venice.
[bookmark: _Toc208840137]Ethical Considerations
This research observed the ethical standards that relate to desk-based research. To start with, the use of all data sources complied with the intellectual property rights and the standards of academic integrity. Appropriate referencing and the APA citation guarantee the recognition of the original authors (American Psychological Association [APA], 2020).
Second, there was the attempt to appraise the sources critically in regard to reliability and bias. The use of peer-reviewed journals, authoritative bodies like the IPCC, and the official tourism statistics minimize the chances of misrepresentation that affected the study
Third, data integrity was observed because the findings were presented objectively without exaggerating the impacts or ruling out the uncertainties. Ethical responsibility is especially relevant due to the sensitivity of communities, which rely on tourism in Venice, where the exaggerated claims would damage the destination image or credibility of the policy (Beauchamp and Childress, 2019).

[bookmark: _Toc208840138]Results / Findings
[bookmark: _Toc208840139]Impact of Climate on International Tourist Movements
The climatic patterns greatly impact upon Venice as an international tourist destination through its tendency to determine the presence of international tourists. Historically, the city has been enjoying the highest number of tourists between the summer periods of June and August when warm Mediterranean weather allows good sightseeing, outdoor restaurants and gondolas. Nevertheless, according to the data of the Venice Tourism Board, severe heat in the past few years has kept off some of the international visitors, especially the older population and those with minors (Venice Tourism Board, 2021). Instead, the arrival rates have gradually moved to the shoulder season of spring (April-June) and early autumn (September-October), which has significantly milder and more comfortable weather (Scott et al., 2019).
An abrupt change in arrivals is also a factor of weather change. Indicatively, at a time when the Acqua Alta was raging (November 2019), international arrivals were greatly reduced because the visitors were uncertain about their mobility, safety, and access to heritage sites (Ferrante, 2020). On the same note, the heat waves during summer with the afternoons registering over 35 o C temperature have been linked to shorter average stays and less inclination towards outdoor activities (Ciscar et al., 2011).
[bookmark: _Toc208840140]Climate and Seasonality in Venice
The tourism season of Venice is characterized by a complicated combination of climatic cycles and cultural programming. Summer (June-August) has traditionally been the high tourist season and this is reinforced by the high temperatures of between 28-30 o C and long daylight periods (Lionello et al., 2012). Nevertheless, the change in climate including heat waves and overcrowding has made these months less attractive to most foreigners (Seraphin and Ivanov, 2020).
The shoulder seasons, especially spring and autumn are becoming more and more appealing, with moderate weather and less inconvenience due to extreme weather events. According to climate data, the average temperatures during April-June and September-October are 18-25C, there is a decrease in precipitation and a oftentimes more pleasant humidity (IPCC, 2021). These months have been adopted to record increased proportions of international arrivals, and this is gradual redistribution of seasonal demand (Scott et al., 2019).
All the negative climatic conditions in winter cannot stop Venice as it maintains tourism by cultural festivals to offset the seasonal nature. The Carnival of Venice, an annual festival on the second week of the month of February, is something that draws thousands of attendants, even in cold and wet conditions. The Venice Biennale, which takes place in May to November, has a similar effect, increasing the number of visitors in the spring, summer, and autumn, extending the tourist season and balancing flows (Cavicchi & Santini, 2014). These cultural tactics are described in the way seasonality developed due to climate can be compensated by event programming.

[bookmark: _Toc208840141]Influence on Tourism Activities
Venice tourism is an activity that depends so much on the weather and the weather patterns dictate the availability, safety and desirability of the iconic activities. Outdoor activities like gondola, walking tours and outdoor festivals are especially susceptible to the change of climate.
The clearest manifestation of disruption is flooding occurrences (Acqua Alta). During floods, large heritage sites like the Basilica of St. Mark and Piazza San Marco are limited to access which have to be closed or accessible only by use of walkways. As an example, the record floods of November 2019 resulted in the suspension of gondola services and cancelation of tours, as well as extensive destruction of infrastructure, millions of tourism dollars have been lost (Ferrante, 2020). These upheavals point to the vulnerability of the tourism economy of Venice to climate extremes.
Tour operators and event planners have in turn responded by changing strategies to reduce the impact of climate risks. More gondoliers and tour companies put their tours in the early mornings and evenings to be sure not to spend time in the heat of the day. Cultural events like summer concerts are also organized by organizers who either relocate performances indoor or offer shaded and ventilated seats (Seraphin & Ivanov, 2020). 

[bookmark: _Toc208840142]Synthesis of Findings

The results of Venice demonstrate a close and active nexus between climatic trends and touristic processes. Three central themes emerge.
To begin with, climate has effects on international tourist movements because it controls the time and mode of traveling by tourists. Such extreme occurrences as floods and heat waves have dislocated demand by pushing it out of the high summer seasons towards shoulder seasons that are more predictable and consistent. The trend is also indicative of other Mediterranean trends and therefore climate change is not only changing the environment in the local tourism but also the region.
Second, in Venice, the seasonality is climate mediated and culturally mediated. Free markets like climatic cycles determine the parameters of tourist flows, whereas cultural festivals like Carnival and the Biennale are paramount in balancing seasonality. These incidences provide a good example of how climatic limitation may be mitigated by human agency and cultural programming in addition to how tourism can still survive in the off season.
Third, tourism activities are very susceptible to climate changes such as floods and excessive heat. The interruptions of gondola rides, walking tours and the participation in the festival highlights the fact that the tourism economy of Venice would be otherwise reliant on favorable weather. Nevertheless, resilience and innovation in responding to climate risks are found through the adaptive practices by the operators, including time-shifting activities and changing the locations of the events
[bookmark: _Toc208840143]Discussion
This study supports and elaborates the available theories of tourism seasonality and climate sensitivity. The seasonality theory of tourism by Butler (2001) puts more focus on climatic conditions as one of the main factors that affect the demand. This trend is observable in Venice with international arrivals that focus on spring and autumn when the weather is mild enough and extreme heat conditions in summer and flooding in winter curtail movement of the tourists. The influence of climate on the seasonality is in line with the wider literature that defines climate as either an opportunity or limitation to tourism development (Scott et al., 2019). The case of Venice however brings about the fact that seasonality is not determined only by the cycles of climates. Cultural programming, i.e., the Carnival of Venice and the Biennale, proves that a destination can balance climatic imbalances and prolong the tourist season beyond the weather conditions that are favorable (Cavicchi & Santini, 2014).
Further insight is gained through a comparative look at other destinations that are within the Mediterranean. Heatwave and overtourism in Barcelona in peak summer seasons have led to policy responses of encouraging year-round tourism by providing cultural events and diversified attractions (Garcia & Claveria, 2020). Likewise, Dubrovski is experiencing the pressures of cruise line tourism which is mainly happening during summer with the increased temperature levels which are contributing to the decreased comfort level during walking tour of the city. These two cities, as well as Venice, show the similarity in the tendency of the tourist demand to shift to spring and autumn during the Mediterranean region due to the climate change (Amelung and Moreno, 2012). 
The sustainable tourism management in Venice has implications. To start with, the results support the idea of diversifying the tourism calendar to reduce seasonality caused by the climate. Cultural programming can be increased and off peak tourism encouraged to spread the flows evenly across the year and take the pressure off the infrastructure and heritage sites. 
Any policy that should be employed in the long term sustainability of Venice needs to deal with the risks of climate change as well as the challenges of overtourism. It is also necessary to invest in extensive infrastructure, including the MOSE flood barrier, which would ensure that the city is not at risk of sea-level rise and frequent flooding (Ferrante, 2020). Nevertheless, one should not entirely depend on technological fixes. Sustainable mobility, local economy diversification and control of the tourists inflow should also be considered a priority in policies in order to control the carrying capacity of Venice without overexploiting it. 
[bookmark: _Toc208840144]Conclusion 
This relationship between climate and tourism is especially clear in Venice wherein to a great extent, international tourist flow, seasonality and tourist activities heavily rely on climatic factors. The results indicate that extreme phenomena like flooding and heatwaves have changed the arrival patterns as demand has shifted to shoulder seasons, and cultural festivals such as Carnival and Biennale offer resistance to the seasonality due to climate conditions. The highly sensitive nature of tourism activities to Acqua Alta and summer heat disruptions has not gone to waste as operators adapt in response to these situations to show that the tourism industry is innovative and flexible.
Weaknesses of Venice are obvious: its lagoon position exposes it to rise in sea-level very well, and the climate change aggravates occurrence rate of severe weather. Meanwhile, adaptive advantages of the city include cultural capital, institutional capacity to diversify the tourist flows, and protection infrastructure investments like the MOSE barrier.
Three recommendations are coming out in order to achieve sustainability and economic growth. First, policy makers and tourism officials are encouraged to perpetually consider the spring and the autumn seasons as the best seasons to travel and this will ease the pressure of the peak summer tourism. Second, both infrastructure and operational level adaptive measures need to be increased to protect heritage properties and enhance comfort of tourists in fluctuating climatic conditions. Third, governance reforms (based on the best practice of other Mediterranean destinations) need to regulate the tourist flows, incorporate climate adaptation in tourism planning, and enhance community resilience.
Finally, Venice proves that the interrelation between climate and tourism is not a one-dimensional process but a living entity and that it needs to adapt constantly and think strategically to maintain the sustainability of the destination as well as its tourism economy.
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