
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 10 Issue: 03 | March - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930                                                                                                           

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM58071                                     |        Page 1 
 

Effects of Tourism Growth on Local Resources and Communities: Darjeeling 

Tanya Jaiswal1, Shyam Gandhi2, Dr. Vishnu P Prakash3, Dr. Harshalatha AP4 

1Student, Christ University, Bengaluru, tanya.jaiswal@arch.christuniversity.in 
2Assistant Professor, Christ University, Bengaluru, shyam.gandhi@christuniversity.in 

3Assistant Professor, Christ University, Bengaluru, vishnu.prakash@christuniversity.in 
4Associate Professor, Christ University, Bengaluru, harshalatha.ap@christuniversity.in 

 

---------------------------------------------------------------------***-------------------------------------------------------------------

Abstract - Darjeeling, a ridge-constrained Himalayan hill 

station, has experienced rapid tourism-driven transformation, 

resulting in socio-spatial, infrastructural, and environmental 

stress. This study investigates the spatial distribution of tourism 

clusters, built-form changes, water infrastructure deficits, and 

community-level impacts, with a focus on Chowrasta as the 

central tourism spine. Using a mixed-methods approach that 

integrates spatial mapping, municipal data, and field 

observation, the research identifies systemic vulnerabilities 

arising from ridge-centric development, tourism dependency, 

and weak governance.  

Key findings highlight the Resource–Infrastructure Paradox, 

unsustainable built-form transformations, and socio-ecological 

imbalances. Recommendations include terrain-responsive 

planning, carrying capacity-based regulations, water resource 

governance, and heritage-sensitive architectural interventions. 
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1.INTRODUCTION  
This research investigates four interrelated dimensions of 

tourism impact:  

(i) tourism cluster concentration,  

(ii) built-form transformation,  

(iii) water infrastructure stress, and  

(iv) community-level socio-spatial effects.  

 

The study integrates historical context, municipal data, spatial 

mapping, and field observations to understand how tourism-

driven pressures affect ecological, architectural, and social 

systems. 

 

1.1 Background of the Study 

Darjeeling, located in the lesser Himalayas of West Bengal, 

India, is a globally recognized hill station with a fragile ridge-

based topography. Tourism is a key driver of economic growth, 

but unregulated expansion has induced environmental stress, 

infrastructural pressure, and socio-spatial transformation 

(Darjeeling Municipality, 2012; GTA Tourism Data, 2026). 

 

1.2 Context of the Research 

Geographically, Darjeeling occupies a narrow mountain ridge 

with steep slopes and limited buildable land. Climatically, it 

experiences a monsoon-influenced temperate climate, with 

peak tourism coinciding with pre-monsoon water scarcity. 

Culturally, Darjeeling retains colonial-era heritage, Buddhist 

and Hindu religious sites, and a plural social fabric. 

Typologically, tourism infrastructure ranges from heritage 

hotels to adventure and scenic attractions distributed across 

ridge, valley, and peripheral zones. 

1.3 Rationale and Need for the Study 
Tourism growth has created socio-environmental imbalances, 
including water scarcity, landslide risk, and community 
displacement. There is a need to examine these 
interdependencies to develop sustainable, hill-sensitive urban 
management strategies. 

1.4 Research Problem Statement 
How has tourism-driven urbanisation in Darjeeling impacted 
built form, water infrastructure, and community socio-spatial 
dynamics, and what planning strategies can enhance resilience 
and sustainability? 

1.5 Aim of the Research 
To analyse the multi-dimensional impacts of tourism on 
Darjeeling’s urban form, resource infrastructure, and socio-
economic structures and propose capacity-based sustainable 
management strategies. 

1.6 Objectives of the Research 

● Map tourism clusters and assess spatial 
distribution along ridge and valley zones. 
● Evaluate built-form transformation and 
architectural change under tourism pressure. 
● Assess water infrastructure stress and 
seasonal supply-demand gaps. 
● Analyse community-level socio-spatial 
impacts of tourism dependency. 
● Propose integrated recommendations for 
sustainable hill urbanism. 

1.7 Research Questions 

● How are tourism clusters spatially distributed 
in Darjeeling? 
● How has tourism influenced built-form 
transformation and heritage continuity? 
● What are the implications for water 
infrastructure and ecological carrying capacity? 
● How has tourism impacted community 
socio-spatial equity and livelihoods? 

1.8 Scope of the Study 
The study focuses on Darjeeling town, encompassing core 
ridges, peripheral valleys, and tourism zones. Parameters 
include spatial mapping, architectural analysis, water supply 
assessment, and socio-economic surveys. 

1.9 Limitations of the Study 
Reliance on secondary data for municipal infrastructure may 
not capture recent upgrades. Primary surveys were limited in 
sample size. Seasonal observation windows restricted full-
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year assessment. Ecological and slope stability assessments 
were based on secondary references rather than geotechnical 
measurements. 

1.10 Significance and Expected Contribution of the Study 
 This research contributes to hill urbanism theory, highlighting 
the Resource–Infrastructure Paradox and offering practical 
recommendations for terrain-sensitive tourism management, 
sustainable urban planning, and heritage preservation. 

Fig -1: Research Methodology Flowchart 
(Source - Author) 

1.11 Structure of the Paper 
 The paper is structured as: Introduction, Literature Review, 
Methodology, Results & Discussion, Conclusions & 
Recommendations, References. 

2. Study, Synthesis, Interpretation, and 

Discussion 
 

2.1.1  Tourism Clusters Study 

Tourism in Darjeeling exhibits five primary clusters: 

 

● Historic Tourism: These sites are embedded 

within the colonial-era ridge settlement and contribute 

significantly to Darjeeling’s heritage identity and 

architectural character.  

These places are concentrated along the Chowrasta 

spine that reinforces ridge-centric density and 

intensifies infrastructural pressure within a limited 

buildable zone in Darjeeling. 

 

 

 
Fig -2: Mapping the Historic Tourism  Places in Darjeeling 

(Source - Google Earth Imagery, annotated by the Author) 

 
Fig -3: View of the Historic Tourism  Places in Darjeeling  

(Source - Darjeeling District Official Website, 2026) 

 

● Adventure Tourism: Adventure-oriented 

attractions extend tourism activity into steep valley 

descents and slope-edge terrains, increasing 

geomorphological vulnerability. Such developments 

often require terrain modification, which alters natural 

drainage patterns and elevates landslide risk. 

 

 
Fig -4: Mapping the Adventure Tourism  Places in Darjeeling 

(Source - Google Earth Imagery, annotated by the Author) 

 
Fig -5: View of the Adventure Tourism  Places in Darjeeling  

(Source - Darjeeling District Official Website, 2026) 

 

● Natural & Scenic Tourism: These attractions are 

closely linked to forested areas, watershed zones, and high-

altitude viewpoints that define Darjeeling’s environmental 

appeal. However, increased tourist footfall in these 

ecologically sensitive zones threatens biodiversity, recharge 

systems, and landscape stability. 

 
Fig -6: Mapping the Natural & Scenic Tourism  Places in 

Darjeeling 

(Source - Google Earth Imagery, annotated by the Author) 
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Fig -7: View of the Natural & Scenic Tourism   Places in 

Darjeeling  

(Source - Darjeeling District Official Website, 2026) 

 

● Recreational Tourism: This cluster forms 

the socio-commercial nucleus of the town, where 

pedestrian activity, retail concentration, and public 

interaction converge intensely. Seasonal tourist surges 

transform these spaces into high-density consumption 

zones, reducing their functional balance for local 

residents. 

 
Fig -8: Mapping the Recreational Tourism  Places in 

Darjeeling 

(Source - Google Earth Imagery, annotated by the Author) 

 
Fig -9: View of the Recreational Tourism   Places in 

Darjeeling  

(Source - Darjeeling District Official Website, 2026) 

 

● Religious/Cultural Tourism: Religious and 

cultural sites contribute to year-round visitation and 

reinforce Darjeeling’s plural cultural landscape. Their 

dispersed spatial distribution, however, promotes 

vehicular dependency and incremental roadside 

commercialisation. 

 
Fig -10: Mapping the Religious/Cultural Tourism  Places in 

Darjeeling 

(Source - Google Earth Imagery, annotated by the Author) 

 
Fig -11: View of the Religious/Cultural Tourism Places in 

Darjeeling  

(Source - Darjeeling District Official Website, 2026) 

 

Mapping reveals ridge concentration, peripheral scenic 

distribution, and valley penetration, producing a spatial 

imbalance between dispersed attractions and concentrated 

infrastructure. 

 

2.1.2 Synthesis and Interpretation 

Ridge-core concentration amplifies congestion, water demand, 

traffic, and waste accumulation. Expansion toward slopes 

increases landslide risk. Tourism growth is economically 

responsive but geomorphologically reactive, creating a 

structural paradox. 

 
Fig -12: Mapping the Tourist Places of Darjeeling 

(Source - Google Earth Imagery, annotated by the Author) 

 

2.1.3 Discussion and Implications 

Recommendations include ridge capacity regulation, hydro-

ecological zoning, decentralisation of tourism nodes, corridor 

infrastructure reform, and visual corridor protection. Terrain-

sensitive planning is critical for sustainable tourism in fragile 

mountain environments. 
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2.2.1 Built-Form Transformation Study 

Darjeeling’s architecture has shifted from low-rise, gabled, 

timber structures to vertically stacked RCC buildings. Post-

independence population growth, tourism demand, slope 

encroachment, and weak regulation have altered the place. 

 
Fig -13: Transition from Heritage structures to Concrete 

(Source - Author) 

 

Physical Changes 

1. Vertical stacking of additional floors to 

maximise floor area became common practice. 

2. Scale and skyline altered significantly due 

to uncontrolled height additions. 

3. Emergence of large-footprint commercial 

complexes disrupting traditional street proportions. 

4. Expansion around Mall Road and Laden La 

Road intensified commercial land-use conversion. 

 
Fig -14: Images showing various factors of Physical changes 

(Source - Author) 

 

Changes in Architectural Character  

1. Replacement of traditional wooden 

fenestration with aluminium, metal, and PVC window 

systems. 

2. Roof type changes from Gable Roofs to Flat 

roofs. 

3. Visual clutter and façade inconsistency 

disrupting streetscape continuity. 

4. Incompatible materials and finishes 

juxtaposed against heritage buildings. 

 
Fig -15: Images showing changes in Architectural Character  

(Source - Author) 

2.2.2 Synthesis and Interpretation 

Vertical densification, material replacement, and commercial 

intensification illustrate morphology under stress. Tourism-

induced construction prioritises revenue over heritage 

sensitivity and slope-responsiveness, creating structural and 

ecological vulnerabilities. 

 

2.2.3 Discussion and Implications 

A Hill Urban Design Code is recommended, with slope-

sensitive construction, façade preservation, and controlled 

residential-to-commercial conversion. Preservation of heritage 

corridors, particularly near the Darjeeling Himalayan Railway, 

is essential to maintain architectural and visual identity. 

 
2.3.1 Water Infrastructure Study 

Darjeeling’s primary water source, Senchal Lake and 

associated springs, provides 2.8 MLD against 19.7 MLD 

demand, with 25% distribution losses. Peak tourism coincides 

with pre-monsoon dry months, intensifying water scarcity. 

Informal water trucks supply the deficit. 

 
Fig -16:  

1. Percentage of in-house water connections and main water 

points in the respective wards of Darjeeling municipality 

(Source - research gate) 

2. Wet roads by the water trucks in the night (Source - Author) 

3. Water trucks carrying water at night (Source - Author) 

 

2.3.2 Synthesis and Interpretation 

Water stress arises from spatial inequality, infrastructure 

inefficiency, and seasonal tourism load. The Resource–

Infrastructure Paradox illustrates dependence on 

underperforming public systems and private market adaptation. 

 

2.3.3 Discussion and Implications 

Recommendations include pipeline rehabilitation, mandatory 

rainwater harvesting, decentralised greywater use, catchment 

protection, and licensing of private water supply networks. 

 
2.4.1 Community-Centered Tourism Governance and 

Carrying Capacity Study 

Tourism dependence has escalated housing rents, shifted 

residential units to homestays, and commercialised public 

spaces. Infrastructure capacity is misaligned with seasonal 

population surges. 
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2.4.2  Interpretation 

Tourism growth has surpassed ecological and infrastructural 

preparedness, producing socio-spatial marginalisation and 

environmental vulnerability. 

 

2.4.3 Discussion and Implications 

Policy interventions should integrate carrying-capacity 

thresholds, rent stabilisation, community-friendly public space 

zoning, and diversification of the local economy to reduce 

seasonal dependency. 

 

 

3. CONCLUSIONS 
Tourism in Darjeeling produces multidimensional 

transformations: 

● Spatial concentration along the ridge spine 

amplifies infrastructural stress. 

● Built-form shifts threaten slope stability and 

heritage identity. 

● Water infrastructure shows systemic deficits 

exacerbated by seasonal tourist influx. 

● Socio-spatial structures experience 

marginalisation and commercialisation pressures. 

 
Fig -17: Spatial Design Strategies for Tourism-Driven  

Urban Challenges 

(Source - Author) 

 
The long-term sustainability of Darjeeling depends on 

recalibrating development within defined environmental 

thresholds and adopting a more integrated, systems-based 

approach. This necessitates aligning tourism growth with 

measurable carrying capacity indicators, reinforcing slope-

sensitive architectural practices, and strengthening institutional 

governance and regulatory enforcement. Equally important is 

the protection of community access to housing and public 

spaces, alongside the integration of environmental resilience 

into urban planning frameworks. 

 
Fig -18: Policy and Planning Frameworks for Resilient Hill 

Tourism 

(Source - Author) 

As emphasized through both policy-level strategies and design-

based interventions, tourism must transition from an extractive 

growth model—focused primarily on revenue generation—to a 

regenerative development paradigm that prioritises ecological 

balance, community well-being, and heritage conservation. 

Ultimately, the future of Darjeeling lies not in restricting 

growth, but in redefining it. Through coordinated planning, 

context-sensitive architectural interventions, and capacity-

driven governance, the town can preserve its distinctive hill 

identity while ensuring long-term economic and environmental 

sustainability. 

ACKNOWLEDGEMENT 

 
The authors express gratitude to the Darjeeling Municipality, 

Siliguri Jalpaiguri Development Authority (SJDA), and local 

residents for providing access to data and supporting surveys. 

We also thank the academic mentors and peer reviewers whose 

guidance helped refine the research methodology and analysis. 

 

REFERENCES 

 
1. Baldonado, M., Chang, C.-C.K., Gravano, L., Paepcke, A.: The 

Stanford Digital Library Metadata Architecture. Int. J. Digit. Libr. 

1(1997) 108–121 

 

2. Bruce, K.B., Cardelli, L., Pierce, B.C.: Comparing Object 

Encodings. In: Abadi, M., Ito, T. (eds.): Theoretical Aspects of 

Computer Software. Lecture Notes in Computer Science, Vol. 1281. 

Springer-Verlag, Berlin Heidelberg New York (1997) 415–438 

 

3. van Leeuwen, J. (ed.): Computer Science Today. Recent 

Trends and Developments. Lecture Notes in Computer Science, Vol. 

1000. Springer-Verlag, Berlin Heidelberg New York (1995) 

 

4. Michalewicz, Z.: Genetic Algorithms + Data Structures = 

Evolution Programs. 3rd edn. Springer-Verlag, Berlin Heidelberg 

New York (1996) 

 

5. Ceballos-Lascurain, H.: Tourism, Ecotourism, and Protected 

Areas. IUCN, Gland, Switzerland (1996) 

 

6. Singh, R.: Socio-Economic Impacts of Tourism in Hill 

Stations: A Case Study of Darjeeling. PhD Thesis, University of 

North Bengal (2014) 

 

https://ijsrem.com/


            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 10 Issue: 03 | March - 2026                           SJIF Rating: 8.659                                   ISSN: 2582-3930                                                                                                           

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM58071                                     |        Page 6 
 

7. GTA Tourism Department: Annual Tourism Statistics Report, 

Government of West Bengal (2026) 

 

8. Darjeeling Municipality: Urban Morphology and Heritage 

Conservation Report (2012) 

 

9. Anand, S.: Resource–Infrastructure Paradox in Tourism-Dense 

Hill Towns. Int. J. Urban Plann. 12(3), 45–60 (2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://ijsrem.com/

