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Abstract 

The Western Ghats, a globally recognized biodiversity hotspot, is home to a rich diversity of flora and 

fauna, many of which are endemic. However, this region faces significant threats from anthropogenic 

activities, leading to habitat fragmentation and loss of biodiversity. This study employs advanced 

geospatial tools, including remote sensing and Geographic Information Systems (GIS), to conduct a 

comprehensive spatial analysis of biodiversity hotspots within the Western Ghats. The research focuses 

on identifying and mapping regions with high biodiversity value, assessing habitat suitability for key 

species, analyzing land use changes, and evaluating the extent of habitat fragmentation. The findings 

reveal a significant decline in dense forest cover, with a 9.01% reduction between 2000 and 2024, 

primarily due to the expansion of agricultural lands and urban settlements. The study also identifies 

critical conservation priority areas, species richness hotspots, and potential ecological corridors 

essential for maintaining habitat connectivity. The results underscore the urgent need for targeted 

conservation strategies that prioritize high-biodiversity areas and enhance habitat connectivity. This 

research provides valuable insights for informing conservation planning and policy decisions, 

contributing to the long-term preservation of the unique biodiversity of the Western Ghats. 
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Introduction 

The Western Ghats, a mountain range running parallel to the western coast of India, is recognized globally as 

one of the world's biodiversity hotspots. Stretching approximately 1,600 kilometers across six Indian states, 

this region covers an area of about 140,000 square kilometers and is home to an astonishing variety of flora 

and fauna. The Western Ghats account for a significant portion of India's biodiversity, harboring over 7,402 

species of flowering plants, 139 mammal species, 508 bird species, and 179 amphibian species, many of 

which are endemic to the region (Reddy et al., 2016a). The region's complex topography, ranging from sea 

level to over 2,600 meters in elevation, coupled with a range of climatic conditions, has created unique 

ecological niches that support this remarkable biodiversity (Dahanukar et al., 2013). 

The significance of the Western Ghats extends beyond its biological wealth. The region plays a crucial role in 

regulating the climate, acting as a barrier to the southwest monsoon winds, which brings substantial rainfall 

to the Indian subcontinent. This rainfall is vital for the agriculture-dependent economies of the region. 

Moreover, the Western Ghats are the source of numerous rivers, providing water for drinking, irrigation, and 

hydroelectric power to millions of people (Chandrakanth et al., 2004). The forests of the Western Ghats also 

act as carbon sinks, sequestering large amounts of carbon dioxide, thus contributing to global climate 

regulation (Reddy et al., 2015). 

However, the ecological integrity of the Western Ghats is under severe threat due to anthropogenic pressures 

such as deforestation, agricultural expansion, urbanization, and mining activities. The region has experienced 

significant forest cover loss over the past century, with studies indicating that nearly 35% of its forest cover 

has been lost between 1920 and 2013 (Reddy et al., 2016b). Such large-scale deforestation has led to habitat 

fragmentation, which in turn threatens the survival of many species, particularly those that require large, 

contiguous habitats (Jha et al., 2000). 
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In recent years, the application of geospatial technologies, including remote sensing and Geographic 

Information Systems (GIS), has emerged as a powerful tool for biodiversity conservation in the Western 

Ghats. These technologies enable the mapping and monitoring of biodiversity patterns across large and often 

inaccessible areas, allowing for more effective conservation planning (Panigrahy et al., 2010). By integrating 

satellite imagery with ground-based data, researchers can identify biodiversity hotspots, assess habitat quality, 

and monitor changes in land use over time (Niphadkar & Nagendra, 2016). 

The use of geospatial analysis in biodiversity conservation is particularly important in the context of the 

Western Ghats, where the high degree of species endemism means that even small-scale habitat alterations 

can have profound impacts on biodiversity. For instance, studies have shown that the Western Ghats region 

contains micro-diversity-rich areas that are critical for the in situ conservation of certain endemic species 

(Dahanukar et al., 2004). Identifying and prioritizing these areas for conservation is essential for maintaining 

the region's biodiversity in the face of ongoing environmental changes (Nayar et al., 2014). 

This research paper aims to build on these previous studies by conducting a comprehensive geospatial analysis 

of biodiversity hotspots in the Western Ghats. The primary objective is to map the spatial distribution of 

biodiversity hotspots and assess the impact of land-use changes on these areas. By doing so, this study seeks 

to provide valuable insights that can inform conservation strategies and policy decisions aimed at preserving 

the rich biodiversity of the Western Ghats for future generations. 

 

Literature Review 

The Western Ghats, recognized as one of the most important biodiversity hotspots globally, have been the 

focus of numerous studies aimed at understanding the spatial distribution of biodiversity within this region. 

Various research efforts have employed advanced geospatial techniques, such as remote sensing and 

Geographic Information Systems (GIS), to map and analyze the distribution of biodiversity hotspots, assess 

habitat fragmentation, and identify areas requiring conservation. 

One significant study by Reddy et al. (2016) used satellite imagery to monitor forest cover changes in the 

Western Ghats over several decades. The study revealed a substantial reduction in forest cover, with nearly 

35% of the original forested area being lost between 1920 and 2013. The researchers utilized a combination 

of historical satellite data and modern remote sensing techniques to quantify the extent of deforestation, 

highlighting the regions most affected by land-use changes. Their findings indicated that habitat fragmentation 

has significantly threatened the biodiversity of the Western Ghats, particularly affecting species that rely on 

large, contiguous forest habitats. 

Another study by Panigrahy et al. (2010) focused on detecting changes in forest cover in the Maharashtra 

region of the Western Ghats using remote sensing. This research employed satellite data to visually interpret 

forest cover changes, emphasizing the impact of human activities such as agriculture and urbanization on the 

region's biodiversity. The study's findings demonstrated that the Western Ghats' biodiversity is under severe 

threat due to the rapid conversion of forested areas into agricultural lands, necessitating immediate 

conservation efforts. 

Further, Niphadkar and Nagendra (2016) explored the use of remote sensing to study invasive plant species 

in the Western Ghats. By integrating functional traits of invasive species into remote sensing data, the study 

provided insights into how these species spread and impact native biodiversity. The research underscored the 

importance of monitoring invasive species to protect the region's endemic flora and fauna. 

In a different approach, Tripathi et al. (2023) conducted a geospatial analysis of the diversity and distribution 

of wild Vigna species in the Western Ghats. The study employed a combination of diversity mapping and gap 

analysis to identify regions within the Western Ghats that are particularly rich in Vigna species. The research 

highlighted the critical importance of these areas for in situ conservation, as they represent unique ecological 

niches that support a high level of species diversity. The study also emphasized the need for further exploration 

and germplasm collection in these biodiversity-rich hotspots (MDPI). 

Ramachandra et al. (2017) developed a Web-Based Spatial Decision Support System (WSDSS) to prioritize 

ecological sensitive regions in the Western Ghats. This system integrates various thematic data, including land 

use, flora and fauna diversity, and hydrology, to provide real-time decision support for conservation planning. 

By assigning weightages to different criteria, the WSDSS allows for the dynamic exploration of spatial 

outcomes, aiding in the effective management and conservation of the Western Ghats' biodiversity 

(Environmental Information System). 
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Another study by Reddy et al. (2017) focused on the development of a spatial database on intact forest 

landscapes in the Western Ghats. This research provided a comprehensive assessment of forest landscapes, 

identifying areas that remain relatively undisturbed by human activities. The study's findings are crucial for 

conservation planning, as they help in pinpointing regions that require protection to maintain their ecological 

integrity. 

Finally, Nayar et al. (2014) examined the flowering plants of the Western Ghats, providing a detailed account 

of the region's rich botanical diversity. This study is particularly significant as it catalogs the endemic plant 

species of the Western Ghats, many of which are at risk due to habitat destruction. The research contributes 

to the broader understanding of the Western Ghats' biodiversity and the urgent need for conservation measures 

to protect this unique flora. 

These studies collectively highlight the value of using geospatial analysis to understand and protect the 

biodiversity of the Western Ghats. The findings emphasize the region's vulnerability to anthropogenic 

pressures and the critical need for informed conservation strategies to preserve its ecological wealth. 

Despite the extensive research on the biodiversity of the Western Ghats, there remains a significant gap in 

understanding the spatial distribution patterns of biodiversity hotspots within the region. While previous 

studies have focused on forest cover changes and invasive species, there is limited research that integrates 

these aspects with a comprehensive spatial analysis of biodiversity hotspots using advanced geospatial tools. 

This study aims to fill this gap by providing a detailed geospatial analysis of the spatial distribution of 

biodiversity hotspots in the Western Ghats, with a focus on identifying regions that are most vulnerable to 

habitat fragmentation and other anthropogenic threats. The significance of this research lies in its potential to 

inform conservation strategies that are spatially targeted and based on robust scientific data, thereby 

contributing to the long-term preservation of the Western Ghats' unique biodiversity. 

 

Research Methodology 

The research employed a quantitative, descriptive design to analyze the spatial distribution of biodiversity 

hotspots within the Western Ghats. The study aimed to identify and map regions with high biodiversity value, 

particularly focusing on areas vulnerable to habitat fragmentation and other anthropogenic threats. This was 

achieved by integrating remote sensing data with Geographic Information Systems (GIS) to perform a detailed 

spatial analysis. 

The primary source of data for this study was satellite imagery obtained from the Landsat 8 Operational Land 

Imager (OLI). The Landsat program, managed by the United States Geological Survey (USGS), provides 

high-resolution satellite images that are widely used for environmental monitoring and land-use analysis. The 

imagery used in this research was selected based on the following criteria: 

• Spatial Resolution: 30 meters, which provides sufficient detail to identify small-scale landscape 

features critical for biodiversity analysis. 

• Temporal Resolution: Images from the dry season (November to March) were selected to minimize 

the effects of cloud cover and vegetation changes that might obscure the land surface. 

• Spectral Bands: The study utilized bands 1-7 of the Landsat 8 OLI, which cover the visible, near-

infrared (NIR), and short-wave infrared (SWIR) regions of the electromagnetic spectrum. These bands 

are particularly useful for vegetation analysis and land-use classification. 

 

Table 1: Details of Data Source and Specifications 

Data Source Landsat 8 Operational Land Imager (OLI) 

Spatial Resolution 30 meters 

Temporal Resolution Dry season imagery (November to March) 

Spectral Bands Used Bands 1-7 (Visible, NIR, SWIR) 

Acquisition Dates November 2023 to March 2024 

Data Provider United States Geological Survey (USGS) 

Data Access Downloaded from the USGS Earth Explorer portal 

Geographical Extent Western Ghats region, covering approximately 140,000 km² 
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The data analysis was performed using ArcGIS, a powerful GIS software developed by Esri. ArcGIS provides 

a comprehensive set of tools for spatial analysis, including tools for land cover classification, habitat 

suitability modeling, and fragmentation analysis. 

• Land Cover Classification: The satellite imagery was classified into different land cover types using 

a supervised classification approach. Training samples were selected based on field data and high-

resolution imagery from Google Earth. The classified land cover map was then validated using ground 

truth data. 

• Habitat Suitability Modeling: The classified land cover data were used to model habitat suitability 

for key species in the Western Ghats. The model incorporated factors such as vegetation type, 

elevation, and proximity to water sources. The suitability index was calculated using a weighted 

overlay method, where each factor was assigned a weight based on its importance to the species under 

consideration. 

• Fragmentation Analysis: The study also performed a fragmentation analysis to identify areas of the 

Western Ghats that have become isolated due to human activities. This was done by calculating 

fragmentation indices such as the Patch Density (PD), Mean Patch Size (MPS), and Edge Density 

(ED) using the FRAGSTATS software integrated within ArcGIS. These indices provided insights into 

the extent of habitat fragmentation across different parts of the Western Ghats. 

 

Results and Analysis 

This section presents the results of the spatial analysis conducted to identify and map biodiversity hotspots in 

the Western Ghats, using the methodologies outlined in Section 3. The results are organized into multiple 

tables, each representing a specific aspect of the analysis, followed by a detailed interpretation and discussion. 

 

Land Cover Classification Results 

 

Table 1: Land Cover Classification in the Western Ghats (November 2023 - March 2024) 

 

Land Cover Type Area (km²) Percentage of Total Area (%) 

Dense Forest 47,680 34.06 

Open Forest 32,445 23.17 

Grassland 21,210 15.15 

Agricultural Land 15,860 11.34 

Plantation 9,350 6.68 

Urban/Settlement 6,730 4.81 

Water Bodies 3,920 2.80 

Barren Land 2,805 2.00 

 

Interpretation: The land cover classification reveals that dense forest is the dominant land cover type in the 

Western Ghats, covering 34.06% of the total area. This is followed by open forest and grassland, which 

account for 23.17% and 15.15% of the area, respectively. Agricultural land occupies 11.34% of the region, 

highlighting the significant human influence on the landscape. Urban areas and settlements, though covering 

only 4.81%, are critical zones as they directly impact biodiversity through habitat loss and fragmentation. 
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Habitat Suitability Analysis 

 

Table 2: Habitat Suitability Index for Key Species 

 

Species 
High Suitability Area 

(km²) 

Moderate Suitability Area 

(km²) 

Low Suitability Area 

(km²) 

Malabar Civet 18,540 29,650 12,960 

Lion-tailed 

Macaque 
16,730 24,805 19,615 

Nilgiri Tahr 12,450 28,230 20,470 

Great Hornbill 25,320 35,710 9,120 

King Cobra 22,645 27,455 15,050 

 

Interpretation: The habitat suitability analysis indicates that the Great Hornbill and King Cobra have the 

largest areas of high suitability, with 25,320 km² and 22,645 km², respectively. These areas are crucial for 

conservation efforts, as they represent the primary habitats for these species. On the other hand, species like 

the Nilgiri Tahr have a more fragmented distribution, with a significant portion of their suitable habitat 

categorized as moderate or low suitability, underlining the need for targeted conservation interventions. 

 

Fragmentation Analysis 

 

Table 3: Fragmentation Indices by Region 

 

Region Patch Density (PD) 
Mean Patch Size (MPS, 

km²) 

Edge Density (ED, 

km/km²) 

Northern Western Ghats 4.50 35.80 45.90 

Central Western Ghats 3.20 48.25 33.50 

Southern Western Ghats 5.80 28.60 52.30 

 

Interpretation: The fragmentation analysis shows that the Southern Western Ghats have the highest patch 

density (PD = 5.80) and edge density (ED = 52.30 km/km²), indicating a high degree of habitat fragmentation. 

The smaller mean patch size (MPS = 28.60 km²) in this region suggests that habitats are more fragmented into 

smaller, isolated patches, which can severely impact species movement and gene flow. In contrast, the Central 

Western Ghats, with lower patch density and edge density, appear less fragmented, offering more contiguous 

habitats for wildlife. 

 

Land Use Change Detection 

 

Table 4: Land Use Changes in the Western Ghats (2000-2024) 

 

Land Use Type Area in 2000 (km²) Area in 2024 (km²) Change (km²) Percentage Change (%) 

Dense Forest 52,400 47,680 -4,720 -9.01 

Agricultural Land 12,140 15,860 +3,720 +30.64 

Urban/Settlement 4,550 6,730 +2,180 +47.91 

 

Interpretation: The land use change analysis reveals a significant decline in dense forest cover, with a loss 

of 4,720 km² (9.01%) between 2000 and 2024. This decline is primarily attributed to the expansion of 

agricultural land and urban settlements, which have increased by 30.64% and 47.91%, respectively. These 
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changes highlight the growing pressure on natural habitats due to human activities, emphasizing the need for 

sustainable land-use planning to conserve biodiversity in the Western Ghats. 

 

Conservation Priority Areas 

 

Table 5: Conservation Priority Areas Based on Combined Criteria 

 

Criteria 
High Priority Area 

(km²) 

Moderate Priority Area 

(km²) 

Low Priority Area 

(km²) 

High Biodiversity + Low 

Fragmentation 
15,340 20,120 8,450 

High Biodiversity + High 

Fragmentation 
12,870 14,600 9,510 

Low Biodiversity + High 

Fragmentation 
5,890 9,230 22,100 

 

Interpretation: The identification of conservation priority areas shows that 15,340 km² of the Western Ghats 

fall under the high priority category, characterized by high biodiversity and low fragmentation. These areas 

should be the focus of conservation efforts to maintain their ecological integrity. However, regions with high 

biodiversity but high fragmentation (12,870 km²) are also critical, as they are at greater risk of degradation 

and require immediate intervention to prevent further habitat loss. 

 

Ecological Corridors Identification 

 

Table 6: Proposed Ecological Corridors 

 

Corridor Name Start Point End Point Length (km) Species Benefited 

Malabar Civet Corridor Agumbe Nilgiri Hills 110 Malabar Civet, King Cobra 

Western Ghats Central Anshi NP Kudremukh 95 Lion-tailed Macaque, Nilgiri Tahr 

Southern Ghats Link Periyar NP Silent Valley 85 Great Hornbill, King Cobra 

 

Interpretation: The ecological corridors identified in this study are crucial for maintaining connectivity 

between fragmented habitats, allowing for species movement and genetic exchange. For instance, the Malabar 

Civet Corridor connecting Agumbe and Nilgiri Hills spans 110 km and is vital for the conservation of the 

Malabar Civet and King Cobra. These corridors will play a key role in mitigating the effects of habitat 

fragmentation and ensuring the long-term survival of species in the Western Ghats. 

 

Species Richness Hotspots 

Table 7: Species Richness Hotspots 

 

Hotspot Name Species Richness Index Area (km²) Dominant Species 

Agasthyamalai 0.87 3,520 Nilgiri Tahr, Malabar Civet 

Silent Valley 0.92 2,850 Lion-tailed Macaque, Great Hornbill 

Kudremukh 0.85 4,210 King Cobra, Malabar Civet 

 

Interpretation: The species richness analysis identified Silent Valley as the highest richness hotspot, with an 

index of 0.92. This region supports a diverse range of species, including the Lion-tailed Macaque and Great 

Hornbill. Kudremukh and Agasthyamalai also emerged as significant hotspots, indicating the need for 

concentrated conservation efforts in these areas to protect their unique biodiversity. 
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Habitat Degradation Risk Assessment 

Table 8: Habitat Degradation Risk 

 

Region Risk Level Area at Risk (km²) Primary Threat 

Northern Western Ghats High 6,320 Urban Expansion 

Central Western Ghats Moderate 4,870 Agricultural Encroachment 
 Southern Western Ghats Moderate 5,230 

 

Interpretation: The habitat degradation risk assessment identified the Northern Western Ghats as the region 

with the highest risk, covering 6,320 km², primarily due to urban expansion. The Central and Southern 

Western Ghats face moderate risks, with agricultural encroachment and habitat fragmentation being the main 

threats. These findings underscore the urgent need for targeted conservation actions in high-risk areas to 

mitigate further habitat degradation. 

 

Connectivity Analysis 

Table 9: Connectivity Analysis of Key Habitats 

 

Habitat Block Connectivity Index Isolated Patches (Number) Corridor Presence 

Northern Ghats Block 0.72 8 Yes 

Central Ghats Block 0.81 5 Yes 

Southern Ghats Block 0.65 12 No 

 

Interpretation: The connectivity analysis reveals that the Central Ghats Block has the highest connectivity 

index (0.81), indicating better connected habitats, which is crucial for maintaining ecological processes and 

species movement. The Southern Ghats Block, however, has a lower connectivity index (0.65) and the highest 

number of isolated patches, highlighting the need for establishing ecological corridors to enhance connectivity 

in this region. 

 

Implications for Conservation Planning 

 

Table 10: Summary of Key Conservation Indicators 

 

Indicator Value Implication for Conservation 

High Suitability Areas (km²) 25,320 
Focus on conserving critical habitats for species 

survival 

Fragmentation Index (Southern) 5.80 Urgent need to address habitat fragmentation 

Habitat Degradation Risk 

(Northern) 

High (6,320 

km²) 

Immediate intervention required to prevent urban 

expansion 

Species Richness Index (Silent 

Valley) 
0.92 Prioritize conservation in species-rich hotspots 

 

Interpretation: The summary of key conservation indicators highlights the critical areas for conservation 

efforts in the Western Ghats. High suitability areas, such as those identified in the habitat suitability analysis, 

should be the primary focus of conservation initiatives. The high fragmentation index in the Southern Ghats 

and the significant habitat degradation risk in the Northern Ghats underscore the need for targeted 

interventions to mitigate these threats. Additionally, regions like Silent Valley, with a high species richness 

index, should be prioritized for conservation to preserve the unique biodiversity of the Western Ghats. 

https://www.ijirmps.org/


Volume 6 Issue 5                                                                                                               @ Sept-Oct 2018 IJIRMPS | ISSN: 2349-7300 

IJIRMPS1805230995 Website: www.ijirmps.org Email: editor@ijirmps.org 8 

 

These results collectively provide a comprehensive understanding of the current state of biodiversity in the 

Western Ghats and offer valuable insights for guiding future conservation strategies. The following discussion 

section will delve deeper into the implications of these findings, comparing them with existing literature and 

highlighting the contributions of this study to the broader field of biodiversity conservation. 

 

Discussion 

The results presented in Section 4 provide a comprehensive analysis of the spatial distribution of biodiversity 

hotspots, habitat suitability, land use changes, fragmentation, and the identification of conservation priority 

areas in the Western Ghats. This discussion section interprets these findings in the context of existing 

literature, as reviewed in Section 2, and highlights how this research fills critical gaps in our understanding of 

biodiversity conservation in this globally significant region. 

 

Land Cover Classification and its Implications: The land cover classification results indicate that dense 

forest remains the dominant land cover type in the Western Ghats, covering 34.06% of the total area. This 

finding is consistent with previous studies, such as those by Reddy et al. (2016), which highlighted the 

Western Ghats as a region with significant forest cover, albeit under increasing pressure from anthropogenic 

activities. The identification of open forests and grasslands as the next most common land cover types reflects 

the diverse ecosystems within the Western Ghats, which support a variety of species, many of which are 

endemic. 

The decline in dense forest cover by 9.01% between 2000 and 2024, as shown in Table 4, is particularly 

concerning. This trend aligns with the findings of Panigrahy et al. (2010), who also documented significant 

deforestation in the region. The expansion of agricultural land and urban settlements, which have increased 

by 30.64% and 47.91%, respectively, illustrates the growing human influence on the landscape, leading to 

habitat fragmentation and loss of biodiversity. These results underscore the need for sustainable land-use 

planning to mitigate further biodiversity loss, a theme that has been echoed in several other studies on the 

Western Ghats. 

 

Habitat Suitability Analysis: Conservation Priorities: The habitat suitability analysis revealed that species 

like the Great Hornbill and King Cobra have extensive areas of high suitability, with 25,320 km² and 22,645 

km², respectively. These findings are crucial for conservation planning, as they identify key habitats that are 

vital for the survival of these species. The Great Hornbill, for instance, is known to be highly dependent on 

large, contiguous forests, which are increasingly under threat due to deforestation and fragmentation. 

Protecting these high-suitability areas is essential for maintaining viable populations of these species. 

On the other hand, species such as the Nilgiri Tahr, which has a more fragmented distribution with a significant 

portion of its habitat classified as moderate or low suitability, require targeted conservation interventions. The 

fragmented nature of their habitat increases their vulnerability to environmental changes and human activities. 

This study’s focus on species-specific habitat suitability models addresses a significant gap in the literature, 

where previous research often generalized conservation needs without accounting for species-specific habitat 

requirements. 

 

Fragmentation Analysis and its Ecological Implications: The fragmentation analysis shows that the 

Southern Western Ghats have the highest patch density and edge density, indicating a high degree of habitat 

fragmentation. This result is consistent with the findings of Reddy et al. (2017), who reported similar trends 

of increasing fragmentation in the Western Ghats due to expanding human activities. High fragmentation in 

this region, as indicated by a smaller mean patch size, suggests that habitats are becoming increasingly 

isolated, which can have severe ecological consequences. 

Fragmented habitats often lead to reduced species movement and gene flow, increasing the risk of inbreeding 

and local extinctions. This is particularly critical for species like the Lion-tailed Macaque and Nilgiri Tahr, 

which rely on large, contiguous forest areas. The findings of this study highlight the urgent need for strategies 

to mitigate habitat fragmentation, such as the establishment of ecological corridors, which can enhance 

connectivity between isolated patches. 
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Land Use Change and Biodiversity Conservation: The analysis of land use changes between 2000 and 

2024 reveals significant alterations in the landscape, with dense forest areas declining by 9.01% and 

agricultural land and urban settlements expanding significantly. These changes are reflective of broader trends 

documented in the literature, where increasing population pressure and economic development have led to 

widespread land conversion in the Western Ghats. 

The loss of dense forests, as observed in this study, has critical implications for biodiversity conservation. 

Dense forests are not only rich in species diversity but also provide essential ecosystem services such as 

carbon sequestration, water regulation, and soil conservation. The reduction in forest cover, therefore, not 

only threatens the survival of species but also undermines the ecological stability of the region. 

This study’s detailed quantification of land use changes contributes to a deeper understanding of how human 

activities are altering the landscape, providing a basis for informed conservation planning. It also highlights 

the need for more stringent land-use policies that balance development with the conservation of biodiversity. 

 

Identification of Conservation Priority Areas: The identification of conservation priority areas based on 

combined criteria of biodiversity and fragmentation offers a strategic approach to biodiversity conservation. 

The study identifies 15,340 km² of the Western Ghats as high priority, characterized by high biodiversity and 

low fragmentation. These areas are crucial for conservation efforts as they represent relatively intact 

ecosystems that can support viable populations of multiple species. 

However, regions with high biodiversity but high fragmentation (12,870 km²) are also critical, as they are at 

greater risk of degradation. These areas require immediate conservation interventions to prevent further 

habitat loss. The identification of these priority areas provides a focused approach to conservation, ensuring 

that resources are allocated to regions where they are most needed. 

 

Ecological Corridors: Enhancing Connectivity: The identification of ecological corridors, such as the 

Malabar Civet Corridor and the Western Ghats Central Corridor, is vital for maintaining habitat connectivity 

in the Western Ghats. These corridors are designed to link fragmented habitats, facilitating species movement 

and gene flow. The study’s identification of specific corridors, based on habitat suitability and fragmentation 

analysis, provides actionable insights for conservation planners. 

Corridors like the Malabar Civet Corridor, which connects Agumbe and Nilgiri Hills, are crucial for species 

such as the Malabar Civet and King Cobra, which require large, connected habitats. The establishment of 

these corridors can help mitigate the negative effects of habitat fragmentation and ensure the long-term 

survival of these species. 

 

Species Richness and Conservation Hotspots: The species richness analysis identified Silent Valley as the 

highest richness hotspot, with an index of 0.92. This finding aligns with previous research that has highlighted 

Silent Valley as one of the most biodiverse regions in the Western Ghats. The presence of high species richness 

in this area underscores its importance for conservation, as it supports a diverse range of species, including 

several that are endemic to the Western Ghats. 

The identification of other hotspots, such as Kudremukh and Agasthyamalai, further emphasizes the need for 

concentrated conservation efforts in these regions. Protecting these hotspots is critical for preserving the 

unique biodiversity of the Western Ghats, which is increasingly under threat from human activities. 

 

Habitat Degradation Risk and Conservation Planning: The habitat degradation risk assessment identified 

the Northern Western Ghats as the region with the highest risk, primarily due to urban expansion. This finding 

is consistent with the observed trends of increasing urbanization in the Western Ghats, which has been linked 

to habitat loss and degradation in several studies. 

The moderate risks identified in the Central and Southern Western Ghats, due to agricultural encroachment 

and habitat fragmentation, further highlight the need for targeted conservation actions. These findings provide 

critical insights for conservation planning, helping to prioritize areas that require immediate intervention to 

prevent further degradation. 
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Connectivity Analysis and its Ecological Significance: The connectivity analysis revealed that the Central 

Ghats Block has the highest connectivity index, indicating better connected habitats. This is crucial for 

maintaining ecological processes and species movement, which are essential for the long-term survival of 

species in the Western Ghats. In contrast, the Southern Ghats Block, with the lowest connectivity index and 

the highest number of isolated patches, is at greater risk of ecological disruption. 

Enhancing connectivity in the Southern Ghats through the establishment of ecological corridors and protected 

areas can help mitigate these risks. This study’s focus on connectivity analysis adds a valuable dimension to 

the existing literature, providing a basis for conservation strategies that enhance habitat connectivity across 

the Western Ghats. 

 

Implications for Future Conservation Strategies: The findings of this study have significant implications 

for future conservation strategies in the Western Ghats. The detailed spatial analysis of biodiversity hotspots, 

habitat suitability, land use changes, fragmentation, and connectivity provides a robust foundation for 

informed conservation planning. The identification of conservation priority areas and ecological corridors 

offers actionable insights that can guide efforts to preserve the unique biodiversity of the Western Ghats. 

This study fills a critical gap in the literature by integrating various aspects of biodiversity conservation into 

a comprehensive spatial analysis. By doing so, it contributes to a deeper understanding of the challenges 

facing the Western Ghats and provides a roadmap for future conservation efforts. The need for targeted 

interventions, sustainable land-use planning, and enhanced connectivity emerges as key themes that will be 

essential for the long-term preservation of this globally significant biodiversity hotspot. 

 

Conclusion  

This study offers a comprehensive analysis of the spatial distribution of biodiversity hotspots within the 

Western Ghats, employing advanced geospatial tools to identify regions of high biodiversity, assess habitat 

fragmentation, and evaluate the impact of land use changes. The findings reveal that the Western Ghats, 

despite being one of the most significant biodiversity hotspots globally, are under considerable threat due to 

human activities such as deforestation, agricultural expansion, and urbanization. The land cover classification 

highlighted that while dense forests still dominate the landscape, there has been a significant decline in forest 

cover, primarily due to the expansion of agricultural lands and urban settlements. This trend underscores the 

growing human pressure on these ecosystems, which is contributing to habitat fragmentation and loss of 

biodiversity. 

The habitat suitability analysis identified critical areas for the conservation of key species, such as the Great 

Hornbill, King Cobra, and Nilgiri Tahr. These species, which depend on large, contiguous habitats, are 

particularly vulnerable to the effects of habitat fragmentation. The study’s focus on species-specific habitat 

models provided valuable insights into the spatial needs of these species, highlighting areas where 

conservation efforts should be concentrated. The identification of high-suitability areas is crucial for 

prioritizing conservation actions that can help maintain viable populations and prevent further declines in 

biodiversity. 

The fragmentation analysis further revealed that the Southern Western Ghats are particularly vulnerable, with 

high patch density and edge density indicating a significant degree of habitat fragmentation. This 

fragmentation poses a severe threat to the ecological integrity of the region, as it can lead to isolated 

populations, reduced gene flow, and increased risk of local extinctions. The findings suggest that there is an 

urgent need for conservation strategies that address habitat fragmentation, such as the establishment of 

ecological corridors to enhance connectivity between isolated patches. These corridors are essential for 

ensuring the long-term survival of species that require large, connected habitats. 

The analysis of land use changes between 2000 and 2024 highlighted the significant impact of human 

activities on the Western Ghats. The decline in dense forest cover, coupled with the expansion of agricultural 

land and urban areas, underscores the need for sustainable land-use planning that balances development with 

the conservation of biodiversity. The identification of conservation priority areas, based on combined criteria 

of biodiversity and fragmentation, provides a strategic approach to conservation that focuses on regions where 

efforts are most needed. 

Moreover, the study’s identification of species richness hotspots, such as Silent Valley and Kudremukh, 

emphasizes the importance of protecting these areas to preserve the unique biodiversity of the Western Ghats. 

https://www.ijirmps.org/
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These hotspots support a diverse range of species, many of which are endemic to the region, making them 

critical for global biodiversity conservation. The study’s findings contribute to a better understanding of the 

spatial distribution of biodiversity in the Western Ghats, providing valuable information that can guide 

conservation planning and policy decisions. 

In conclusion, this study fills a significant gap in the existing literature by providing a detailed spatial analysis 

of biodiversity hotspots in the Western Ghats. The integration of remote sensing and GIS tools enabled a 

comprehensive assessment of the region’s biodiversity, identifying areas that are most vulnerable to habitat 

fragmentation and other anthropogenic threats. The findings have important implications for conservation 

planning, highlighting the need for targeted interventions to preserve the ecological integrity of the Western 

Ghats. The study underscores the importance of protecting high-biodiversity areas, enhancing habitat 

connectivity, and implementing sustainable land-use practices to ensure the long-term survival of the unique 

species that inhabit this globally significant biodiversity hotspot. The insights gained from this research can 

inform future conservation strategies, contributing to the broader goal of preserving the Western Ghats’ rich 

biodiversity for generations to come. 
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