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ABSTRACT 

	The Western Ghats, one of the most important biodiversity hotspots is the ecological backbone of Kerala and had become an enticement for nature based and heritage tourism. However, unplanned tourism, climate change etc. has compounded the region’s ecological fragility. This is a qualitative and conceptual research study based entirely on secondary data, synthesizing findings from an extensive desk-based review of academic literature, institutional reports, and official government statistics spanning 2010 to 2024. 
This paper focuses on the relationship between tourism growth and environmental degradation in Kerala’s Western Ghats with special focus on the Wayanad and Idukki district. It critically examines the link between recent natural disasters- especially landslides and the tourism developments in the region. The study has argued that unregulated land-use change, specifically slope modification for construction of resorts and homestays, road expansion, and poor waste management, has intensified slope fragility and soil erosion in the study area. This activity acts as a critical exacerbating factor, amplifying the risk of catastrophic events, as evidenced by post-disaster assessments of the 2018 Idukki and the devastating 2024 Wayanad landslides. Therefore, the study concludes that tourism in the Western Ghats necessitates a paradigm shift from growth-centric to ecology-centric governance. The study suggest that this shift is achievable by integrating decentralized planning, focusing on carrying capacity limits, community participation and ecosystem restoration.
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1. INTRODUCTION 

Tourism is one of the most dynamic sectors in Kerala contributing significantly to its employment, revenue and foreign exchange earnings. Western Ghats is central to Kerala’s tourism landscape with its hill stations, forests, waterfalls and wildlife which attracts millions of visitors annually to Kerala. But its ecological vulnerability has invited lots of criticisms against the development of tourism in these regions. Landslide has been the one of the most critical issues that have drawn attention towards the Western Ghats’ environmental instability. This paper explores how sustainable tourism can be envisioned within such ecologically fragile contexts, focusing on Wayanad as a microcosm of the larger challenges facing Kerala’s Western Ghats.
A cluster of studies recently have examined the relationships between tourism, economic development and environmental quality. The discourse on sustainable tourism emphasizes a critical balance between development and conservation, a mandate especially vital for ecologically fragile regions like the Western Ghats. Managing complexity is paramount, necessitating a complexity-aware design approach that is interdisciplinary (Crabolu, 2025). The field is defined by three interconnected pillars: maintaining environmental integrity, ensuring community resilience, and establishing robust governance. Research on tourism-environment relationships shows that environmental concerns often dominate media discourse (Macdonald et al., 2023). Moving beyond conservation, the concept of regenerative tourism is explored, focusing on systems that actively enhance ecological health, reflecting the perceptions of destination planners (Pung et al., 2024). This proactive stance extends to influencing visitor behavior; for instance, marine tourism experiences can boost visitors’ climate engagement regarding vulnerable ecosystems (Waters et al., 2026). Furthermore, quality of experience, where travel moves from restoration to transformation, is increasingly valued, underscoring the shift from mass volume to high-quality, reflective journeys (Bai et al., 2025; Xu & Chia, 2025).
In fragile rural areas, the social dimension of sustainability is tied to local resilience and equitable participation. Studies highlight the importance of community-based tourism (CBT), examining how it promotes gender inclusivity (Nikjoo et al., 2025) and how traditional knowledge—such as that found in indigenous Newar communities—can reimagine and sustain local models (Shrestha et al., 2025). This community focus is crucial for disaster recovery, where the engagements of residents in post-disaster tourism define the destination's recovery narrative (Lundin & Soulard, 2025). Supporting this framework, homecoming tourism is found to generate valuable community social capital (Gálvez-García et al., 2025). However, the dynamics of rural tourism are complex, requiring careful analysis to prevent the displacement of local economies and the creation of gentrified space versus co-created place (Wang et al., 2025; Ruiz-Ballesteros & González-Portillo, 2025).
Effective governance ensures that development goals align with fragility constraints. This involves securing consent and resistance from communities using a Gramscian lens (Seyfi et al., 2025), and fostering collaborative models like the public-private partnership studied in sustainable rural fisheries tourism (Bennett et al., 2025). Management requires empowering local actors: the role-shaping of rural tourism entrepreneurs via knowledge transfer is key to economic sustainability (Ma et al., 2025), and tour guides are critical in steering sustainable development paths (Sengoz et al., 2025). 
While this extensive theoretical framework guides global sustainability efforts, a critical gap persists in the local, empirical context of Kerala’s Western Ghats. Existing literature often addresses general conservation needs or post-disaster recovery (Lundin & Soulard, 2025). This paper addresses the lack of an explicit, detailed linkage between the temporal, volume-based growth of tourism infrastructure and the verifiable physical mechanisms of land degradation (e.g., slope modification, hydrological disruption) that directly heighten disaster vulnerability in Wayanad and Idukki.
This paper aims to fill this gap by critically examining the relationship between the demonstrable increase in tourist arrivals over the last decade and the specific environmental stresses and infrastructure changes that contributed to recent natural disasters, particularly the devastating 2024 Wayanad landslides. By synthesizing evidence on tourism volume and land-use change, this research offers a robust argument that tourism in the Western Ghats requires an immediate paradigm shift from growth-centric to ecology-centric governance.

2. methodology

This study adopts a qualitative and conceptual research approach based entirely on secondary information. The paper synthesizes findings from a wide range of existing studies, reports, and policy documents to examine the interlinkages between tourism, ecological degradation, and sustainability in Kerala’s Western Ghats with a specific focus on the districts of Wayanad and Idukki over the period from 2010 to 2024. The data were systematically collated from four principal sources: Official Tourism Statistics (used to establish visitor volume and trends), Academic Literature (covering land-use change and environmental impacts), Institutional and Policy Documents (including reports from the Kerala State Disaster Management Authority), and relevant International Sources (pertaining to global biodiversity hotspots). The analysis involved a comprehensive comparative reading and thematic categorization of a wide body of literature. No quantitative testing or modeling was performed; conclusions are derived from the collective interpretation of secondary materials.

3. results and discussion

The Western Ghats which is about 1600 KM of area, stretching across India’s west coasts are rich with flora and fauna and is home for more than 325 globally threatened flora and fauna (UNESCO, 2012). In Kerala Western Ghats is considered as the soul of monsoon system and ecosystem which regulates soil conservation and carbon confiscation. However, aggressive deforestation, quarrying, land conversion and unplanned tourism developments have altered its landscape. This resulted in frequent landslides and soil degradation in districts like Wayanad and Idukki. The 2024 landslides in Wayanad Chooralmala region resulted in significant loss of human and animal life and also disrupted settlements and livelihoods of thousands.
3.1. Tourism Growth and Environmental Stress 
Western Ghats of Kerala has witnessed a steady increase in tourist arrivals for decades. Munnar is a well-established and developed tourism destination and Wayanad is an emerging destination. The tourist arrivals to Munnar destination in Idukki district and Wayanad destination in Wayanad district are given in the table 1.
Table 1: Tourist arrivals from 2010 to 2024
	Year
	Domestic Tourist Arrivals
	Foreign Tourist Arrivals 

	
	Munnar (destination)
	Wayanad (destination)
	Munnar (destination)
	Wayanad (destination)

	2010
	207622
	370051
	19690
	6620

	2013
	368816
	568890
	43733
	10500

	2014
	469881
	593827
	45393
	10967

	2015
	414493
	479758
	42303
	9559

	2017
	628427
	691893
	24003
	8496

	2018
	782681
	792543
	24293
	9938

	2019
	1139508
	936154
	38967
	10514

	2020
	345486
	300087
	NA
	NA

	2021
	654481
	593854
	NA
	NA

	2022
	1072261
	597016
	7059
	1967

	2023
	1672521
	675195
	34538
	2308

	2024
	2205159
	490958
	52897
	3955


Source: 	Kerala tourism Statistics 2010-2024, Research and Statistic Division, Department of Tourism, Government of Kerala
The table 1 has depicted the growth of tourism sector from 2010 to 2024. The data clearly proves that there is a steady increase in tourist arrivals to Wayanad an Munnar. After Covid 19 pandemic tourism sector has been recovered but the recent landslides in Wayanad have exerted a negative impact on domestic tourist arrivals in the region.
Even though growth of tourism has generated more income, employment and better livelihood options to the residents (Cherian, A. M., & Natarajamurthy, P., 2024), but has also exerted much pressure on the biodiversity and ecosystem in Western Ghats. Unregulated and unplanned tourism developments like unregulated homestays, resorts, trekking routes, unscientific waste managements have exerted great pressure on the environment. Many empirical studies (Nair & Ramachandran, 2021; Mathew, 2022) have highlighted the effects of over tourism in ecologically sensitive regions. The effects include habitat fragmentation, loss of flora and fauna, natural hazards like landslides etc.
Rainfall and geographic instabilities are the primary catalyst of landslides in Kerala, but tourism led activities have also triggered it. Unplanned and unregulated constructions in ecologically fragile area have intensified the slope fragility, soil erosion and there by amplified the climatic and geographic pressure on landscapes in Western Ghats. The factors that contribute to landslides and other vulnerabilities in Western Ghats are discussed briefly.
· Deforestation, Unregulated Construction and Slope Modification
Extensive constructions of resorts, homestays and other infrastructures on steep gradients, without following proper geotechnical assessments or adhering to Municipality building rules along with deforestation, has aggravated the landslides and other vulnerabilities in Wayanad and Munnar Bhaduri, A. (2024, August 2). Deforestation for accommodating new projects, resorts and parking area has weakened hill slopes and increased surface runoff resulting in dangerous landslides and other hazards. 
· Road Expansion, Drainage Disruption and Waste Management Issues
Road constructions, poor drainage systems have triggered soil erosion in the area. Many tourist resorts have diverted natural stream, created artificial waterfalls and ponds, disrupting natural water flow. Waste management issues have also aggravated the situation.
· Climate–Tourism Interaction and Future Risks
Extreme climate change like intense monsoon adds to the vulnerability of Western Ghats. Unplanned tourism has already destabilized the slopes are now, further exposed to heavy rain burst which increases its fragility. The interplay of climate variability, land-use change, and tourism growth therefore constitutes a critical frontier in the environmental governance of Kerala’s hill districts.
3.2. Empirical Evidence from Recent Disasters
Post-disaster assessments by the Kerala State Disaster Management Authority (2024) indicated that areas of intensive land-use changes for tourism infrastructure and housing were the most affected during the 2024 Wayanad landslides. Slope cutting, quarrying, and unregulated construction were cited as exacerbating factors in studies after the 2018 Idukki and Munnar landslides. Therefore, in the Western Ghats, the interaction between land modification and extreme rainfall forms a compound hazard.
Recognizing tourism as one of the drivers of slope vulnerability necessitates strict enforcement of Ecologically Sensitive Area guidelines, moratoria on construction in hazard-prone zones, and carrying capacity assessments before approving fresh ventures. The incorporation of eco-restoration, bioengineering solutions, and community-based monitoring in tourism planning attenuates the cumulative impact of human activity on fragile slopes. The Responsible Tourism Mission could thus assume a pivotal role in propagating low-impact, locally managed models of tourism with least ecological footprints.
Kerala's series of environmental catastrophes, particularly the 2018 floods, 2019 landslides, and the 2024 Wayanad disaster, reflect a mix of climatic extremes combined with unsustainable land use. According to the Indian Meteorological Department, increased rainfall variability has been induced by climate change, while local ecological studies indicate a reduction in forest cover and soil compaction as aggravating factors.
The landslides in Wayanad this year were very destructive, engulfing whole settlements and affecting the tourism sector in that region. This eventually resulted in low tourist arrivals, which affects the people's livelihoods based on hotels, guides, and handicrafts. This mirrors earlier disasters; for instance, the tourism sector's contribution to Kerala's State GDP fell temporarily post-2018, reflecting its vulnerability to environmental shocks.
Those disasters acted as turning points that started to push policymakers toward ecological resilience and sustainable land-use planning. Now, the RKI, as well as the guidelines provided by the Kerala Disaster Management Authority, have started emphasizing hazard zoning, eco-restoration, and responsible tourism frameworks in the Ghats.
4. SUSTAINABLE TOURISM PATHWAYS IN FRAGILE LANDSCAPES
Hall 2019 has criticized the tendency to treat sustainability as merely a technical or managerial fix, arguing instead for a fundamental shift in political will and ethical accountability to address the power structures that often undermine sustainable outcomes. Similarly sustainable tourism in the Western Ghats needs to be achieved through a multidimensional approach that integrates environmental governance, community participation, and climate adaptation.
Key pathways include:
· Carrying Capacity Assessment: Determination of visitor threshold for the fragile zones.
· Community-Based Tourism: especially incorporating tribal and local communities into management.
· Eco-restoration and Green Infrastructure: Using native vegetation, green building codes, and water harvesting.
· Smart Monitoring: Slope and rainfall pattern monitoring using GIS and satellite tools.
· Institutional Integration: Integrating tourism, forest, and disaster departments into a unified ecological governance framework. 

5. Conclusion

The Western Ghats of Kerala stand at the point of controversy between development and degradation. While the region's tourism potential is immense, its ecological limits are finite. The recurring disasters of recent years, culminating in the Wayanad landslides of 2024, are reminders that sustainability cannot be an afterthought. A shift toward ecology-centric tourism, rooted in environmental ethics, scientific planning, and local empowerment, is imperative. Kerala, therefore, stands at an apt juncture to pioneer this new model of sustainable highland tourism, which harmoniously balances economic aspirations with ecological wisdom.
The balancing act between growth and the environment is the challenge that lies at the heart of the issue. While tourism creates considerable multiplier effects in rural highlands, the benefits are still being compromised by long-term ecological degradation. In the Ghats, sustainable tourism needs to shift from a "volume-based" to a "value-based" model, with an emphasis on ecological certification and seasonally balanced tourist arrivals, as well as valuation of ecosystems in GDP accounts. Including natural capital accounting and aligning it with SDG 8 (Decent Work and Economic Growth) and SDG 15 (Life on Land) would help internalize ecological costs in Kerala's tourism policy.
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