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Introduction

Tourism is one of the most climate-sensitive industries, profoundly influenced by seasonal
cycles, daily weather, and long-term climate change. Climatic variables such as temperature,
rainfall, humidity, wind, and extreme events directly determine the attractiveness, safety, and
economic viability of destinations worldwide (G0ssling, 2023). Among the world’s leading
natural attractions, the Great Barrier Reef (GBR) in Queensland, Australia, stands as a prime
example of this interconnection. The GBR is the largest coral reef system on Earth,
stretching over 2,300 kilometers and encompassing more than 2,900 reefs. It is a UNESCO
World Heritage Site that supports vibrant marine biodiversity, coastal communities, and a
tourism industry worth billions annually.

Tourism at the GBR depends on favorable climate conditions. Clear skies, calm seas, and
warm but not excessively hot temperatures provide the basis for iconic activities such as
snorkeling, scuba diving, reef cruises, sailing, and wildlife encounters. Conversely, tropical
cyclones, heavy rainfall, marine stinger outbreaks, and coral bleaching events can disrupt or
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diminish the tourism experience. The relationship between climate and tourism at the GBR is
therefore multi-dimensional: it influences who comes, when they come, and what they do
once they arrive.

Recent years have highlighted the fragility of this balance. The summers of 2024 and 2025
witnessed severe marine heatwaves and widespread coral bleaching, with reports of
ecosystem stress appearing in international media (AIMS, 2025; GBRMPA, 2025). Such
ecological degradation does not only threaten biodiversity but also the very appeal of the reef
as a global tourism icon. Additionally, shifting monsoon patterns, intensifying cyclones, and
extended “stinger season” periods are complicating the operational calendars of tourism
businesses.

This assignment explores the climate—tourism nexus at the GBR through three dimensions
aligned with the course requirements:

1. The impact of climate on international tourist movements—how climate shapes
global flows, destination choices, and timing of arrivals.

2. The relationship between climate and seasonality—how the wet and dry cycles,
combined with stinger risk, structure the tourism calendar.

3. The influence of climate on the availability and patterns of tourism activities—how
weather, marine conditions, and extreme events condition the activity mix offered by
operators.

The paper also includes a discussion that reflects on adaptation strategies, destination
management, and sustainability implications, followed by a conclusion summarizing the key
insights.

1) Climate and International Tourist Movements

Climate as a global determinant of tourism flows

At the global level, climate plays a dual role in international tourism flows: it attracts tourists
to destinations with favorable conditions and pushes them away from destinations
experiencing discomfort or hazards. Hamilton et al. (2005) conducted simulation studies
showing how global warming may reconfigure international tourism by altering the relative
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attractiveness of regions. For example, warming may reduce the appeal of tropical
destinations in their hotter months while making higher-latitude destinations more
competitive.

For the GBR, located in a tropical-subtropical climate zone, international tourist movements
are highly seasonal and climate-dependent. Visitors from temperate countries such as
Germany, the UK, Canada, and Japan often time their trips to avoid winter at home while
seeking the comfortable dry-season conditions of Queensland (Tourism Australia, 2025).
Thus, climate synchronizes global tourism flows: the GBR’s high season corresponds to
favorable weather in Australia and the holiday periods of northern hemisphere countries.

Comfort indices and perceived suitability

Tourism climate indices (TCI and HCI) provide structured ways of measuring how climatic
conditions translate into visitor satisfaction. The Holiday Climate Index: Beach (HCI:Beach)
considers variables such as sunshine, temperature, rainfall, humidity, and wind to generate a
suitability score (Scott et al., 2016; Rutty et al., 2020). Applying this framework, the GBR
achieves peak HCI scores during the dry season (April-October), when conditions are sunny,
less humid, and conducive to marine recreation. Conversely, wet-season months score lower
due to heavy rain, heat stress, and cyclone risk, explaining the clustering of arrivals in the
dry season.

Extreme climate events and deterrence

Tourist movements can be abruptly disrupted by extreme events. Tropical cyclones, for
instance, have historically caused cancellations, infrastructure damage, and declines in
bookings. Cyclone Yasi (2011) and Cyclone Debbie (2017) both resulted in widespread
cancellations and negative publicity, temporarily reducing GBR visitation (Coghlan, 2012).
Similarly, coral bleaching events covered widely in global media create perceptions of
ecological decline, deterring environmentally conscious tourists. The 2024 mass bleaching
event was reported globally, leading to concerns that international demand may shift to
alternative reef destinations such as Fiji, the Maldives, or the Red Sea (AIMS, 2025; The
Guardian, 2025).

Adaptation and resilience of flows



Despite these challenges, GBR tourism demonstrates resilience. Marketing strategies
emphasize resilience and showcase unaffected sites, highlighting iconic wildlife such as
turtles, manta rays, and dwarf minke whales. Operators diversify offerings by including
cultural tourism (Aboriginal and Torres Strait Islander sea country experiences), rainforest
tours, and city-based attractions, ensuring that tourists still find value even when reef
conditions are temporarily degraded.

In sum, climate influences both the volume and the geography of international tourist
movements to the GBR. While dry-season conditions attract visitors from around the globe,
extreme weather events and ecological degradation can suppress demand or redirect flows.
The adaptive responses of operators and destination managers play a critical role in
maintaining long-term attractiveness.

2) Climate and Tourism Seasonality at the GBR

The wet—dry seasonal template

Tourism seasonality at the GBR follows the tropical monsoon cycle, dividing the year into
the dry season (April-October) and the wet season (November—March). The dry season
features mild temperatures (22-28°C), low humidity, and minimal rainfall, which create
excellent conditions for diving and snorkeling. The seas are calmer, visibility is higher, and
the overall environment is more comfortable. Consequently, this period is the peak season
for international arrivals (Tourism Australia, 2025).

By contrast, the wet season brings high humidity, heavy rainfall, thunderstorms, and
increased cyclone risk. River runoff from heavy rains reduces water clarity nearshore, while
stronger winds can limit access to outer reefs. As a result, visitation typically declines, and
tour operators face reduced demand.

Stinger season as a seasonal constraint
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Perhaps the most defining climate-related factor shaping seasonality is stinger season, which
runs approximately from November to May. During this time, box jellyfish and Irukand;i
jellyfish populate coastal waters, posing serious health risks. To mitigate danger, operators
require tourists to wear full-body stinger suits, provide vinegar stations for first aid, and
restrict swimming to netted beaches. While these precautions ensure safety, they also alter
the visitor experience, reinforcing the perception that the wet season is less suitable for reef-
based tourism (Cairns Regional Council, 2024).

Seasonality and market behavior

The seasonal contrast shapes not only visitor arrivals but also pricing and marketing
strategies. Airfares, accommodation rates, and tour prices peak during the dry season,
reflecting high demand. In the wet season, discounted packages are offered to attract budget
travelers, backpackers, and domestic tourists less deterred by weather risks. This cyclical
pattern reflects the intersection of climate seasonality and market segmentation.

Climate change and shifting seasonality

Climate change is altering these patterns in significant ways. Rising sea surface temperatures
are projected to extend periods of thermal discomfort, potentially lengthening the stinger
season. More intense rainfall events linked to La Nifia years can exacerbate flooding and
water turbidity. In the long term, this could compress the tourism window, concentrating
demand into shorter shoulder periods with optimal conditions. Such compression may strain
infrastructure and ecosystems while reducing revenue stability. Destination managers must
therefore prepare for re-timed and intensified seasonality under climate change scenarios.

3) Climate and Tourism Activities

Activity mix in the dry season

The dry season provides optimal conditions for a wide range of activities. Operators run full-
day reef excursions to outer reef platforms, liveaboard diving tours, and sailing trips.
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Visibility is often 15-25 meters, enabling spectacular underwater experiences. Adventure
activities such as skydiving, helicopter reef flights, and island hiking also thrive in this
season. In short, the dry season supports the full spectrum of GBR tourism products,
maximizing visitor satisfaction and revenue.

Activity adaptations in the wet season

In the wet season, activity offerings are adapted to less favorable conditions. Operators may
shorten trips, select sheltered reef sites, or emphasize semi-submersible tours and underwater
observatories, which allow tourists to experience the reef without entering the water.
Rainforest excursions, cultural experiences, and aquarium visits (e.g., Cairns Aquarium)
provide alternatives during days of heavy rain or high seas. This product diversification helps
sustain tourism despite climatic challenges.

Safety protocols and closures

Tourism activities are also constrained by safety considerations. Cyclones prompt pre-
emptive port closures and multi-day tour suspensions. Floods restrict access to inland
attractions and can damage road networks. During stinger season, mandatory stinger suits
and strict beach safety measures are standard. These adaptations illustrate how climate risk
management is embedded into daily operations.

Ecological change and activity value

Perhaps the most complex dimension is the impact of ecological change on activity value.
Coral bleaching reduces live coral cover, alters fish assemblages, and diminishes the visual
spectacle that divers and snorkelers seek. The 2024 and 2025 bleaching events significantly
impacted many sites, though some locations demonstrated resilience and recovery (AIMS,
2025). Operators increasingly rely on site portfolios, steering tourists to healthier reefs and
framing visits around narratives of resilience, conservation, and citizen science. This
approach ensures that activities remain meaningful, even in the face of environmental
degradation.
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Discussion

The GBR illustrates how climate functions as both a foundation and a constraint for tourism.
The preceding sections highlight that climate influences flows, seasonality, and activities in
interconnected ways. The discussion now considers the broader implications for destination
management and adaptation.

Managing flows and demand peaks

Given the strong seasonality, one challenge is demand concentration in the dry season. To
reduce pressure on infrastructure and ecosystems, managers can promote shoulder months
with favorable conditions, diversify markets (e.g., domestic vs. international), and design
packages that balance peak demand with off-season opportunities.

Climate services and operational planning

Accurate weather forecasts and seasonal outlooks are critical for tour operators. ENSO
predictions help businesses anticipate wetter or drier years, influencing marketing, staffing,
and fleet maintenance. Operators who can flexibly reroute trips to alternative reef sites or
adjust operations according to forecasts are better equipped to handle variability.

Safety culture and communication

Stinger season management demonstrates the importance of transparent communication.
Tourists are reassured when they see clear signage, lifeguard patrols, and standardized safety
equipment. This trust-building process is essential for maintaining reputation. Similarly,
cyclone preparedness and flood management protocols must be visible to visitors.

Adaptation to climate change
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Climate change adds long-term challenges, including shifting seasons, intensified extreme
events, and ecological degradation. Adaptation strategies include:

o Diversification of tourism products beyond reef snorkeling/diving.

e Investment in low-carbon technologies, such as hybrid-powered vessels.

o Partnerships with conservation agencies to monitor reef conditions and integrate
citizen science.

o Marketing strategies that emphasize authenticity, resilience, and environmental
stewardship rather than idealized images of pristine reefs.

Sustainability and emissions

Tourism to the GBR is heavily reliant on aviation, contributing significantly to global carbon
emissions. UN Tourism (2019) emphasizes that reducing emissions intensity is critical for
long-term competitiveness. Destinations that credibly align with climate mitigation goals
will be better positioned to attract environmentally conscious tourists.

Conclusion

The Great Barrier Reef vividly illustrates the interdependence of climate and tourism.
Climatic conditions dictate when international tourists arrive, how strongly seasonality
shapes demand, and which activities can be safely and meaningfully offered. The dry season
provides ideal conditions, reinforcing its role as the peak season, while the wet season—with
its rains, stinger risks, and cyclones—creates significant constraints. Extreme climate events
such as cyclones and bleaching episodes introduce volatility, shaping both perceptions and
actual experiences.

International tourist movements are increasingly mediated by perceptions of climatic
stability and reef health. Climate change threatens to compress visitation windows and
challenge the viability of certain activities. Yet, adaptation strategies—from stinger suits to
diversified tour portfolios—demonstrate the resilience of the GBR tourism sector.

Looking forward, sustainable management of the GBR as a tourism destination requires
embracing climate as a core operating parameter. By leveraging forecasts, diversifying
experiences, enhancing safety, and transitioning toward low-carbon operations, the GBR can
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maintain its iconic status in a warming world. The reef’s survival and its tourism appeal are

inseparably linked; proactive adaptation and sustainability efforts are the keys to ensuring
both thrive.
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