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[bookmark: _Toc208573801]Abstract 
Climate patterns and tourism relationship has gained more importance in regard to global climate variation and the shifting travel patterns. This paper discusses the nexus between climate and tourism industry using the case study involving the Maldives, one of the most famous global destinations largely reliant on good weather conditions. The research explores three main issues which include the effect of climate on international tourist flows, how climate affects seasonality, and the impact of climate on the availability and patterns of tourist activities. The methodology summarizes the secondary data to extract patterns associating the environment conditions with the tourism demand and supply, through availing climate reports, tourism statistics and peer-reviewed research. Results indicate that the best time to receive international visitors to the Maldives is during the dry season when the sunshine is predictable, and the seas are calm thus supporting leisure activities like diving, snorkeling and beach recreation. On the other hand, the monsoon season, which is characterized by a lot of rainfall and rough seas, pulls down the inflows of tourists, and this clearly shows that climate and seasonality are strongly correlated. Additionally, changes in climatic conditions like sea level rise, coral bleaching, and frequency of extreme weather disasters create long-term threats to the tourism infrastructure and activities, which may change preference and competitiveness of destinations. The implications of this study highlight the importance of having climate-adaptive tourism measures such as diversification of tourism products, investment in resilient infrastructure, and sustainable management of resources. Finally, the paper highlights the fact that climate has been an enabling and limiting factor to tourism which has far reaching implications to destinations that depend on environmental stability.











[bookmark: _Toc208573802]1.0 Introduction
[bookmark: _Toc208573803]Background on the Climate–Tourism Nexus
One of the most weather-dependent economic sectors is tourism, which depends on pleasant weather conditions and seasonal patterns of weather forecasts. Climate is a factor that determines the beauty of a destination as well as the safety, comfort and viability of the travel routes. Climate patterns are decisive in the determination of demand in areas that depend on the natural environments as their main tourist attractions. As an example, destinations like Mediterranean, the Caribbean and the tropical island countries depend heavily on good weather to draw steady inflows of international tourists. The recreational activities such as tourism in winter sports, hiking, wildlife watching, and beach recreation are very sensitive to the change in temperature, rainfall and extreme incidents.
Another strength of the climate-tourism nexus is that tourism in itself is a contributor to climate change, with greenhouse gases released by air travel, cruise vessels, and other resorts. The resulting back and forth relationship forms a feedback loop in which tourism depends on and influences climatic conditions. Climate change adds to this dependency and rising sea levels, intensifying storms, coral bleaching and glacier melt are altering destination viability in the global context. A prime example of climate-dependent tourism would be the Maldives, which provides a vivid example of the nexus. The tourism industry is one of the most lucrative and most vulnerable sectors in the country due to its reputation as a destination with pristine beaches, coral reefs and a variety of luxurious resorts. Awareness of the impact of climate patterns on international tourist flows, seasonality, and activity patterns in these destinations is important to the development of sustainable tourism planning and adaptive planning.

[bookmark: _Toc208573804]Research Problem, Rationale, and Significance
Though climate and tourism are obviously interrelated, there is paucity of empirical knowledge on the direct impacts of the shifting patterns of climate on tourist flows, activities selection and seasonal trends in particular tourism destinations. In the case of the Maldives, where tourism is the largest contributor to GDP (more than 25 percent) and supports thousands of livelihoods, climate volatility poses operational and existential risks, both in the short term and in the long term. Although seasonal monsoons influence visitor numbers, global warming, sea level rise and degradation of ecosystems are all threatening to destroy the same resources that bring international visitors.
The study issue that this paper seeks to address is the influence of the climate patterns on the tourism flows and activities in the very climate-dependent destinations. The logic is in offering evidence-based information to the tourism policymakers, destination managers and stakeholders to develop adaptive strategies. This importance goes beyond resilience building, sustainability and protecting the economic stability of countries that rely on tourism due to the fluctuations in climate.

[bookmark: _Toc208573805]Objectives, Research Questions, and Hypothesis
The key aim of the study is to examine the nexus between climate patterns and tourism in the Maldives in terms of international tourist flows, seasonality and tourist activities. In order to do it, the following research questions lead the study:
· What effect does climate trends have on international tourist arrivals in the Maldives?
· How does climate affect the demand seasonality of tourism?
· What is the impact of climate on the availability and patterns of activities related to tourism?
Based on these questions the paper will form the hypothesis presented below: Favourable climatic conditions will greatly boost international inflows of tourists and the scope of tourism activities whereas unfavourable climatic conditions will decrease demand as well as limit the type of activities.
The hypothesis will be tested in relation to observed trends and secondary data to elucidate the degree of the extent to which climate is a determinant of the tourism trends and investigate adaptive strategies to be used by climate sensitive destinations.
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Climate is a key factor in international tourist flows, it affects the choice of destinations and motivation to travel. Tourists tend to choose tourism destinations according to their climatic features like warm weather, minimal rainfall, or homogeneous sunshine (Scott, Gossling and Hall, 2012). As an example, Mediterranean nations receive millions of tourists every year because they are confident of good summer weather, whereas alpine destinations are dependent on snow to draw skiers (Amelung and Nicholls, 2014). As empirical research shows, any minor changes in weather patterns may change travel flows, with tourists becoming more likely to go to a place that brings them climatic comfort.
In island states such as the Maldives the reliance is particularly noticeable. Due to the lack of rainfall and stable sea, the period of the dry season is combined with high international arrivals (UNWTO, 2020). On the other hand, monsoon months cause low bookings because of storm chances and poor weather conditions to enjoy water based recreations. Research has also identified climate shocks (i.e. hurricanes or extended droughts) as the events that immediately cancel or divert tourist flows (Becken, 2013). Therefore, climatic preferences are not the only determinants in defining international tourist flows, but climatic risks as well influence such movements. This linkage is important to understand the demand and come up with resilient tourism strategies.

[bookmark: _Toc208573807]Climate and Seasonality
One of the most evident effects of climate-tourism nexus is seasonality. Seasonality is defined as the concentration of arrivals of tourists at certain times of the year, and it is highly influenced by climatic patterns (Butler, 2001). Tourists tend to schedule their tours at the time when weather is best and this leads to periods of peak and trough demand. As an example, the beaches in the Mediterranean see a lot of people in summer and the ski resorts in Switzerland and Austria see a lot of people in winter.
Seasonality is also closely related with monsoon cycle in tropical destinations like Maldives. The dry season (northeast monsoon) that takes place between November and April is characterized by warm and sunny weather, and this is when international arrivals are high (UNDP, 2021). On the contrary, during May-October (southwest monsoon, wet season), heavy rainfall and strong winds occur which reduces the number of tourists. It has been found that this type of climatic seasonality does not only influence the flows of visitors, but also tourism pricing, employment, and infrastructure utilization (Higham and Hinch, 2002).
Just as there are destinations that seek to reduce seasonality by product diversification or encouraging the off-season travel, climate is the key factor influencing the temporal demand trends. This brings out the problem of climate-sensitive destinations in balancing supply and demand with the variable weather conditions.

[bookmark: _Toc208573808]Climate-Dependent Activities
The activities of tourism are usually climate dependent and the kind of weather that surrounds an area dictates what can be done and enjoyed by the visitors. Skiing, hiking, recreation at the beach, diving, and watching of wildlife are outdoor activities, which necessitate certain climatic conditions to be viable and appealing (Hall and Higham, 2005). As an example, ski resorts would be dependent on being well-covered with snow, whereas marine tourism would be dependent on calm waters and good visibility of the underwater terrain.
Tourism in the Maldives is more about marine-related tourism that includes snorkeling, diving, and hopping (Shakeela and Weaver, 2018). The good weather conditions in the sea during dry season ensure high attendance, as compared to monsoon weather and storms, which restrict accessibility and satisfaction of the tourist. On the same note, research on the tourism of coral reefs demonstrates that climate-related phenomena such as coral bleaching and global warming do not only decrease the aesthetic value but also decrease the quality of experiences of visitors (Scott, Hall, and Gossling, 2019).
Researchers note that accessibility to activities that are climate sensitive is a prime factor that determines the competitiveness of destinations. Poor weather conditions usually affect the tourists perception of getting a poor value and they end up posting negative reviews or switching to other destinations (Becken and Hay, 2007). Therefore, it is essential to comprehend the impact of climate on the activities as a way of planning sustainable tourism.

[bookmark: _Toc208573809]Climate Change Impacts and Research Gaps
Although climate has always influenced the tourism trends, climate change presents new challenges and threats. Tourism destinations are now more and more threatened by rising global temperatures, rising sea-levels, and rising extreme weather events (IPCC, 2022). Certain countries such as the Maldives are more susceptible to coastal and island countries, where there is erosion, flooding, and coral reef destruction. Such developments would have a significant detrimental effect on their tourist attraction as beaches and ocean environments are the core of the tourist experience (Gössling and Hall, 2006).
Studies have pointed to the fact that climate change does not only disrupt the current seasonality but can as well alter geographical tourism flows. As an example, the traditional ski resorts suffer because warmer winters can decrease the reliability of the snow, whereas the northern resorts can be more advantageous in terms of the longer summer seasons (Steiger et al., 2019). Nevertheless, a lot of research gaps still exist. First, most of the studies are aimed at general climatic effects but do not provide in-depth analysis of tourist behavioral response to climate risks. Second, the existing body of knowledge concerning tourists and their real-time decisions in relation to climate variability is limited. Lastly, very less research has been done on adaptive measures at destination level, e.g. diversification of tourism products, utilization of technology and policy frameworks.
It is essential to address these gaps in order to come up with resilient measures to destinations such as the Maldives, which is facing existential challenges due to climate change not only on natural resources but also on economic stability.
[bookmark: _Toc208573810]3.0 Methodology
[bookmark: _Toc208573811]Research Design
This paper uses a qualitative case study design in order to address the nexus between climate patterns and tourism in the Maldives. The case study methodology would be relevant since it would facilitate an in-depth analysis of a particular destination which is highly reliant on climatic conditions. Design is a descriptive and exploratory design, as it will concentrate on how climate variability determines international tourist flows, seasonality, and tours activities. The combination of the secondary data sources (tourism statistics, climate data, literature) into the study offers the holistic view of the climate-tourism relationship and also yields the findings that can be transferred to other climate-dependent destinations. (Gössling et al., 2012)
[bookmark: _Toc208573812]Destination Case Study Description
The Maldives is an archipelagic country of 26 atolls and more than 1,000 islands situated in the Indian ocean. The Maldives has been globally regarded as a destination with white-sandy beaches, coral reefs, and luxury-style resorts and has been one of the most tourism reliant economies, with tourism sector contributing to about a quarter of its GDP. The climate of the country is tropical and has two distinct monsoon seasons, including north eastern monsoon (drought season) and south western monsoon (wet season). The Maldives is a good example of climatic nexus and tourism because these climatic cycles alone determine visitor numbers, hotel rooms and rooms, as well as the nature of activities in the tourism industry. (De La Hoz-Correa et al., 2017)
[bookmark: _Toc208573813]Data Collection and Analysis Approach
The paper is based on the use of secondary data, such as annual tourism statistics provided by the Maldives Ministry of Tourism, climate data by the Maldives Meteorological Service, and the UNWTO and UNDP reports. Google Scholar and Scopus databases were also examined to analyze peer-reviewed literature to give the theoretical and empirical background. The statistics of international tourist arrivals were analyzed within seasonal weather conditions, such as rain fall, temperature, and speed of the wind. The thematic approach was used in the analysis, which discovered common patterns between climate and tourist movements, seasonality, and activities. Correlations between climate conditions and visitor flows were demonstrated by descriptive statistics and the qualitative synthesis was able to give an insight into climate-related risks and adaptive strategies. The study triangulated various data sources hence providing a strong and believable examination of the connection between climate and tourism in the Maldives. (Steiger et al., 2017)
[bookmark: _Toc208573814]Limitations and Ethics
The research is constrained by the use of secondary data which might not be able to give the real-time perception and behavior change of tourists. Primary surveys were not carried out because of the constraint of scope. Responsible use of publicly available information, correct citation of sources, and misrepresentation of the trends in statistics are considered ethical factors.

[bookmark: _Toc208573815]4.0 Results and analysis 
[bookmark: _Toc208573816]Impact of Climate on International Tourist Movements
The comparison of the tourist inflow into the Maldives shows a high correlation between the climate conditions and international flows. According to statistics provided by the Ministry of Tourism (2022), the highest number of people arrives in the period between December and March, which is the dry season. The Maldives has hot weather, minimal rainfall and tranquil waters during this season making it more appealing to long-haul tourists in Europe, North America and Asia. In comparison, May through October is the southwest monsoon season that correlates with a decrease in arrivals because of heavy rainfall, storm surges, and strong winds, all of which slow down the attraction of a destination (Maldives Meteorological Service, 2020).
This seasonal concentration is an indication of larger trends in climate sensitive destinations. According to Scott, Gossling and Hall (2012), good climatic conditions are considered to be pull factors in influencing international demand whereas the poor ones are push factors where the tourists are forced to seek other destinations. As an example, the Maldives usually competes with destinations in the Caribbean region around the winter months in the northern hemisphere, and climate suitability is a convincing determinant (UNWTO, 2020).
Also, extreme events have short-term effects on international movements. Maldives cyclone warning and extreme flooding have caused flight cancellations and booking decreases, which supports the findings presented by Becken (2013): climate anomalies, even in the short-run, have a substantial impact on tourist decision-making. Therefore, the findings validate the idea that the international flows of tourists visiting the Maldives are climate-sensitive and that there are predictable seasonal highs and sharp decreases in tourist numbers during a bad weather, making tourism demand sensitive to climatic changes.

[bookmark: _Toc208573817]Climate and Seasonality in Tourism
The Maldives has a strong seasonality in tourism that is closely associated with the climate regime that is influenced by the monsoon winds. The statistics on tourist arrivals indicate that there is a significant rise in the number of tourists between the months of November and April due to the northeast monsoon or dry season, which is characterized by good weather and optimal conditions in the sea (Ministry of Tourism, 2022). This trend conforms to the conceptualization of seasonality as the temporal clustering of tourist demand by Butler (2001) as a result of climate.
The wet season is the time between May and October, which is characterized by rainfall and the rough sea, thus it leads to a major decrease in arrivals (Maldives Meteorological Service, 2020). According to Higham and Hinch (2002), there are broader economic and operational consequences of this climate induced seasonality. In the case of the Maldives, it results in variation in the occupancy of the resort, labor demand, and revenue streams, which makes it difficult to have stability throughout the year. Additionally, seasonality affects the pricing arrangement with high prices during peak-season relative to off-season prices, as it captures not only the demand peaks, but also weather-related values of the cost are perceived high.
The results have also shown that seasonality created by climate increases the dependence of the destination on narrow periods of fine weather. Tourism operators in the Maldives promote the dry season as the season of guaranteed sunshine, so promotional strategies are at the same level as climatic patterns (Shakeela and Weaver, 2018). But this dependency increases susceptibility to climate change because the monsoons might change in timing or become more erratic, and this may cause disruption to seasonal flows. Thus, the findings indicate that climate is the main factor of tourism seasonality in the Maldives and it influences tourist numbers as well as destination management policies.
[bookmark: _Toc208573818]Climate Influence on Activities
Tourism activities available in the Maldives are greatly influenced by climatic conditions which determine their availability and quality. Snorkeling, diving, and island-hopping tours are the best sailing activities to enjoy during the dry season when the seas are calm, the air is clear, and the visibility underwater is high (Shakeela and Weaver, 2018). Statistics show that the involvement in activities carried out at the marine level is at its highest level during this time, with resorts registering almost full occupancy in excursions, as well as water sports packages (Ministry of Tourism, 2022). This is in congruence with the fact that Hall and Higham (2005) noted favorable climate facilitates greater variety of outdoor recreational activities, therefore increasing destination competitiveness.
In comparison the wet season greatly limits the choices of activity. Intense precipitation, turbulent waters and storm surges decrease the number of diving locations and visibility, which directly impact the satisfaction of the visitors (Maldives Meteorological Service, 2020). Tour operators claim that excursion cancellations are higher on monsoon months and most resorts reduce their marine services to reduce exposure to dangers. This is in line with the argument presented by Becken and Hay (2007) that unfavorable weather decreases the value-for-money and can lead to negative reviews or tourists switching to other destinations by detour purposes.
The changes in climate make the patterns of activities even more complicated. The events of coral bleaching caused by the increase in sea surface temperature have lowered the quality of the reefs, which weakens the appeal of snorkeling and diving (Scott, Hall, and Gössling, 2019). In a similar way, the resulting erosion of the beach due to sea-level rise reduces recreation and relaxation chances on the coastal area (UNDP, 2021). These dynamics demonstrate that long-term climatic changes not only have impacts on the volume of tourism experiences, but also the quality of tourism experiences.
Generally, the findings do attest to the fact that climate is an important enabling factor of tourism in Maldives. Although good weather widens the scope and charm of experiences, poor weather and weather-related degradation limits opportunities and this points to the fact that the sector depends on stable weather (Gössling and Hall, 2006).

[bookmark: _Toc208573819]5.0 Discussion and conclusion
This study has brought to light the close nexus between climate and tourism in the Maldives and this has confirmed that international tourist flows, seasonal flows and activity patterns are highly climate-sensitive. The influx of tourists is highest during the dry season when the weather conditions are favourable and attract the best experiences during travelling and lowest during the wet season when there is rain, storms and rough seas that make the destination less appealing (Ministry of Tourism, 2022; Maldives Meteorological Service, 2020). The pattern of seasonality is consistent with the known theories that climate is one of the leading forces behind demand concentration in tourism (Butler, 2001; Scott, Gossling, and Hall, 2012).
It was also found that tourism activities especially the marine based experiences like diving and snorkeling are limited by climatic variability. Clear skies and visibility increase visitor satisfaction at the same time when bad weather conditions limit participation and lead to a poor perceived value-for-money (Becken and Hay, 2007; Shakeela and Weaver, 2018). Climate change over the long-term further exposes the vulnerability, and coral bleaching, coastal erosion, and sea-level rise are some of the threats to the ecosystems and landscapes that form the foundation of tourism competitiveness in the Maldives (Scott, Hall, & Gossling, 2019; UNDP, 2021).
The implications of these findings are the urgency of adaptive strategies. Tourism managers ought to diversify tourism products, invest in infrastructure that is not susceptible to climatic conditions, and incorporate sustainability in the policies of national tourism. Moreover, the encouragement of eco-tourism and community based projects may improve resilience whilst conserving delicate environments (Gossling and Hall, 2006).
To sum up, the paper has shown that climate is both an enabling and limiting factor in tourism of the Maldives. Climatic variability is very sensitive on international tourist flows, seasonality and activities and climate change increases these issues. To provide the long-term economic security, which many tourism-dependent countries need, active adjustment, sustainability-oriented innovation, and international collaboration will be necessary so as to reduce the impact of climate risks.
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