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Abstract—One of the primary causes of habitat loss, 

fragmentation, and decline of biodiversity in forest 

ecosystems throughout the world is the Land Use/Land 

Cover (LULC) change. This paper discusses how LULC 

change affects the wildlife habitat in the Gautala Reserve 

Forest in the Ajanta-Satmala range of the Western Ghats 

in Maharashtra, India. The use of multi-temporal 

satellite imagery and geospatial methods was used to 

evaluate the dynamics of land cover between 2015 and 

2025. The Landsat and Sentinel imagery was analyzed by 

supervised classification and change detection analysis to 

determine transitions between five major land cover 

classes; forest, agriculture, built-up land, water bodies, 

and bare land. The findings indicate that despite the 

slight increase in the net forest cover in the study area, 

there were major spatial changes along the forest 

boundary. About 53.23 km2 of forest land was turned 

into agricultural land and 1.87 km2 into built-up areas, 

which means that the anthropogenic pressure is growing 

around the boundaries of the reserves. On the other 

hand, an area of about 63.90 km2 of agricultural land was 

converted to forest indicating potential natural 

regeneration or afforestation. Although the net forest 

area has increased, the spatial distribution of forest loss 

and regeneration suggests that there is a possibility of 

habitat fragmentation, loss of core forest areas and an 

increase in edge effects, which could adversely affect 

wildlife movement, habitat quality and ecological 

connectivity. The results indicate that the quality of 

habitat and spatial structure are more important to the 

conservation of wildlife than the total forest area. The 

paper concludes that sustainable land-use planning, 

preservation of the main patches of forests, ecological 

corridors restoration, and constant monitoring with the 

help of geospatial tools are essential in maintaining the 

wildlife habitats in the Gautala Reserve Forest landscape 

over the long term. 

 

Index Terms—Land Use/Land Cover Change, Wildlife 

Habitat, Habitat Fragmentation, Remote Sensing, GIS, 

Gautala Reserve Forest, Western Ghats, Landscape 

Ecology. 

I. INTRODUCTION 

 

One of the major causes of habitat loss, fragmentation 

and degradation in the world is land use and land cover 

(LULC) changes because of agricultural expansion, 

infrastructure development, timber extraction and 

shifting human settlement [1]. Such changes modify 

the pattern and condition of vegetation, water and 

other landscape elements that animals rely on to feed, 

take shelter and reproduce, and usually decrease 

connectivity among patches of habitats, thereby 

restricting movement, gene flow and long-term 

population sustainability of numerous species [2], [3]. 

LULC change can tip vulnerable species to rapid 

declines and local extinctions in already stressed 

species in a landscape, where hunter or climate change 

pressure is already being felt [4]. Therefore, the 

knowledge of the LULC dynamics on wildlife habitat 

is critical in conservation planning, prioritization of 

the management of the protected areas and the 

reconciliation of human land-use demands and 

biodiversity persistence [5]. 

The Gautala Reserve Forest in the Sahyadri (Western 

Ghats) of Maharashtra, India, is an amalgamation of 

wet deciduous and semi-evergreen forest spots with 

grasslands and riparian corridors. The reserve is part 

of a much bigger network of preserved and 

unpreserved forest blocks which, combined, provide a 

habitat to a variety of mammals, birds, reptiles and 

amphibians, including several conservation-level 

species and endemic taxa. Its location in an agrarian 

environment that is changing very fast and its 

proximity to the growing settlements and roads put 

Gautala at a particular risk of land-use stress 

(conversion to agriculture, fuelwood harvesting, and 

infrastructure development) [6]. Since the Western 

Ghats is considered a global biodiversity hotspot, any 

alteration in one of the reserves such as Gautala can 
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disproportionately impact the biodiversity in the 

region [7]. 

Gautala Reserve Forest is in the Ajanta Satmala range 

belt of the Western Ghats (Sahyadri) between 

20°09′30′′ to 20°40′02′′ N latitude and 74°49′26′′ to–

76°02′36′′ E longitude in Jalgaon and Sambhajinagar 

district, Maharashtra, India. The reserve has an area of 

approximately 776.38 km² based on administrative 

boundary, and the landscape consists of a mosaic of 

moist deciduous forest on upper slopes and ridges, 

semi-evergreen patches in sheltered valleys, extensive 

grasslands and scrub on plateaus, and riparian 

corridors along streams and seasonal rivers [8]. 

Human pressures around and within the reserve are 

substantial and vary in intensity across the landscape. 

Agricultural expansion and shifting cultivation in the 

buffer areas has converted peripheral forest patches to 

cropland and fallow fields, decreasing the contiguous 

forest cover. There are several small settlements and 

hamlets near the reserve boundary, and fuelwood 

collection, grazing by livestock, and extraction of non-

timber forest products place pressure on understory 

vegetation and regeneration [9], [10]. Parts of the 

reserve are divided by road networks and seasonal 

tracks that increase access for resource extraction and 

human–wildlife interactions and potential conflict. 

Collectively, these land-use pressures result in habitat 

loss, edge effects, and fragmentation that can change 

species distributions and ecosystem processes within 

Gautala [1], [3]. 

This research fills the knowledge gap that is critical 

because it has been shown that recent LULC changes 

have impacted wildlife habitat in Gautala Reserve 

Forest. In particular, the research goals are to: measure 

LULC change in and surrounding Gautala Reserve 

Forest during the last 20 years by remote sensing and 

GIS; determine the extent to which habitat extent and 

configuration have changed suitability of focal 

wildlife taxa; and define priority areas in the reserve to 

be restored or safeguarded as habitat to sustain wildlife 

in the long term. Our hypothesis is that the LULC 

change during the period of study has decreased the 

total habitat area and increased fragmentation in 

Gautala Reserve Forest, which has resulted in a 

decrease in habitat suitability and connectivity to 

forest-dependent wildlife species. 

 

 

 

II. LITERATURE REVIEW 

 

The conservation literature has long supported LULC 

change, especially forest-to-agriculture and 

settlements conversion, as a direct cause of wildlife 

habitat loss and degradation, and downstream effects 

such as fragmentation, reduced resource availability, 

and increased human-wildlife interactions [11],[12]. 

Protected forest landscapes have empirically 

demonstrated that as agricultural activities and 

settlements grow, forest deterioration is usually 

observed and interpreted as encroachment of the 

wildlife habitat and increased competition over vital 

resources (cover, forage, movement space) [11],[12]. 

This framing applies to Gautala Reserve Forest since 

it encourages the main hypothesis that habitat change 

is not merely a question of dwindling forest area but 

also altering landscape structure and gradients of 

human pressure in and around the areas of protection 

[12], [13]. 

Direct Gautala-specific remote-sensing data show that 

the forest cover in the Gautala Wildlife Sanctuary has 

seen a massive conversion over the years, with the loss 

of forests being converted to agricultural or other land-

use purposes using classified satellite imagery (LISS-

III) of 1997 and 2015 [14]. This study places forest-

cover change in Gautala as fast as to be measured over 

a period of two decades by conventional methods of 

digital image classification, which supports the 

relevance of multi-temporal remote sensing to 

detecting habitat change in the reserve setting [14]. 

Moreover, the same study connects the deforestation 

trends with the larger environmental change indicators 

(rising temperatures and decreasing rainfall), 

suggesting that deforestation may be a probable 

associated factor (but not causal) [14]. Combined, this 

Gautala-specific evidence confirms the finding that 

habitat-relevant forest cover processes exist and can be 

quantified in the Gautala landscape and should be 

explicitly interpreted as wildlife-habitat interactions 

instead of being considered as land-management 

products [14], [12]. 

In addition to areal forest-cover change, Gautala-

specific studies record intensive tourism activities at 

39 locations and frequent disturbances that include 

noise, accumulation of plastic/solid waste, crowding, 

feeding of animals, vehicle movement, and extraction 

of resources (firewood, timber, fodder) [15]. This 

paper also adds that these disturbance patterns 
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coincide with habitats of endangered species such as 

leopard and four-horned antelope, which suggests the 

possibility of habitat-quality degradation and 

displacement risks despite land cover potentially being 

nominally forest [15]. This observation is consistent 

with the larger literature on the topic of protected areas 

that habitat fragmentation and degradation may be 

instigated not only by direct conversion but also by 

increased human activities and unlawful/unsustainable 

use within reserves, which may decrease the effective 

suitability and connectivity of habitat [13], [12]. To 

Gautala, the literature indicates that any LULC-habitat 

analysis must explicitly combine disturbance layers 

(roads/traffic, pilgrimage/tourism nodes, extraction 

intensity) with land-cover classes since they can 

mediate the use of the remaining habitat patches by 

wildlife [15], [13]. 

Research on other conserved regions demonstrates 

that forest degradation and increase in human land use 

is often linked to fragmentation measures that show 

smaller and more discrete habitat units and diminished 

corridors [12]; [13]. Multi-temporal Landsat analyses 

of tourism-oriented reserves indicate that land-cover 

changes can be accompanied by more fragmentation 

of land-cover types, which supports the conclusion 

that the legal status of protection does not protect 

habitat against landscape-structural change 

completely [13]. Complementarily, the studies of 

corridor-oriented landscape ecology recognize 

agriculture and settlements as the dominant classes 

that lead to the fragmentation between the protected 

areas and prove that the combination of land cover, 

vegetation density, and threat proxies enhances the 

habitat suitability and identification of corridors by 

wildlife movement [16]. These results give a 

methodological and conceptual model of Gautala: 

Conversion of total habitat area to forest (e.g., forest 

to built-up) can decrease total habitat area, whereas 

fragmentation and functional barriers can decrease 

effective habitat area by disrupting movement, 

exposing edges, and concentrating wildlife in 

suboptimal patches [12], [16], [13]. 

A defensible synthesis across the reviewed literature is 

that wildlife habitat impacts in Gautala are likely to 

occur through (i) forest-cover conversion detectable 

via satellite classification[14], (ii) habitat-quality 

degradation concentrated around high-use 

tourism/religious nodes and extraction areas [15], and 

(iii) fragmentation/connectivity change driven by 

expanding human land uses and infrastructure, as 

widely documented in protected landscapes elsewhere 

[15], [13], [16]. However, the Gautala-specific corpus 

reviewed here still lacks a fully integrated study that 

jointly (a) quantifies multi-temporal LULC transitions 

and fragmentation metrics for Gautala and (b) links 

them to explicit habitat-suitability outcomes or species 

occurrence data [14], [15]. The literature therefore 

supports a clear research need: to combine Gautala-

specific change detection (as demonstrated for forest 

cover) with fragmentation/connectivity analysis and 

disturbance mapping (as demonstrated for tourism 

pressures) to estimate changes in effective habitat for 

focal wildlife species in the Gautala Reserve Forest 

landscape [14]-[16], [12]. 

 

III. METHODOLOGY AND DATABASE 

 

Data sources Satellite imagery and ancillary data: This 

paper relies on multi-temporal, satellite imagery to 

map LULC and identify changes. To detect historic 

change, we use Landsat series imagery (Landsat 8 

OLI) because it has a long archive and a resolution of 

30 m (Roy et al., 2014). In case of recent and higher-

temporal-resolution mapping we utilize Sentinel-2 

MSI images (10-20 m resolution) to enhance the 

discrimination between agricultural and plantation 

classes and better map recent small-scale clearings 

[17]. Topographic variables (elevation, slope, aspect) 

are obtained with the help of a digital elevation model 

(SRTM 30 m) and are used to make classification and 

habitat analyses [18]. The OpenStreetMap and the 

records of the state forest department provide the 

vector layers of roads, settlement locations and 

administrative boundaries. The foundation of wildlife 

impact assessment is species occurrence records 

(camera-trap detections, opportunistic observations, 

and local survey point records) [19]. 

LULC classification: Pre-processing Atmospheric 

correction, cloud masking and scene mosaicking are 

done to get cloud-free composites of target years. Our 

classification is supervised and pixel-based 

classification based on the maximum likelihood 

classifier, aided by training samples generated by field 

surveys, high-resolution Google Earth and available 

land-cover maps. The scheme of classification 

includes five major classes which are forest, bareland, 

agriculture, built-up, and water (Congalton and Green, 

1999). 
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Change detection: To measure changes in classes and 

net and gross area change, we compare LULC maps at 

two points in time (2015 and 2025). Change matrices 

are generated to determine the prevailing transitions 

[20]. 

Wildlife impact assessment: Wildlife habitat impact is 

estimated with the help of a habitat suitability proxy. 

The LULC change maps are overlaid on the core forest 

patches (polygons of contiguous forests over a 

threshold size) and the species occurrence points to 

measure loss of suitable habitat area and the number 

of occurrence records lost to habitat conversion. In the 

case of focal species, where there are sufficient 

records, local habitat loss is estimated by simple 

pre/post comparisons of habitat availability within 

species home-range buffers (e.g. 1-5 km radius). In 

cases where this is possible, movement corridors are 

deduced by determining stepping-stone patches and 

computing connectivity measures before and after 

change [21]. 

Analysis software: All image pre-processing, 

classification and spatial analyses will be done through 

a mixture of Google Earth Engine (to conduct large 

scale, repeatable remote-sensing processes and time-

series composites) and desktop GIS (QGIS) to edit 

final maps, perform vector overlays, and visualize.  

 

IV. RESULTS 

 

Table I. Land Use/Land Cover Change in Gautala 

Reserve Forest (2015–2025) 

LULC Change Area (Sq. 

km) 

Percentage of 

Forest Area 

(%) 

Total Forest Area 776.3812 100 

Change from 

Forest 

  

Forest → 

Waterbodies 

0.3262 0.04 

Forest → 

Agriculture 

53.2260 6.86 

Forest → Built-up 

Land 

1.8652 0.24 

Forest → Bare 

Land 

0.0002 ~0.00 

Change to Forest 
  

Waterbodies → 

Forest 

1.1298 0.15 

Agriculture → 

Forest 

63.9012 8.23 

Built-up Land → 

Forest 

0.0593 0.01 

Bare Land → 

Forest 

0.0042 ~0.00 

(Source: ArcGIS Pro Change detection modules) 

 

Table I shows the Land Use/Land cover (LULC) 

change matrix of the study area in 2015 to 2025. The 

analysis revealed that the area covered by the forest in 

Gautala Reserve Forest was 776.38 sq. km in the 

period of the study. Nonetheless, several land cover 

changes were noted indicating both the loss and 

acquisition of forest cover owing to the alteration of 

the land use patterns around them. 

The findings showed that there were conversion and 

regeneration of forest areas between 2015 and 2025. A 

significant amount of forest land was transformed into 

other classes of land use. The biggest change was the 

conversion of forest to agriculture which is 53.23 sq. 

km (6.86%), which shows that there is growing 

agricultural pressure on the forest boundary. A lesser 

area of forest was turned into built-up land (1.87 sq. 

km; 0.24%), implying the slow growth of settlements 

or infrastructure around the reserve forest. There was 

little conversion of forest to waterbodies (0.33 sq. km; 

0.04%) and bare land (0.0002 sq. km). 

Meanwhile, there were regions of forest regeneration 

or redesignation as forest. The largest increase was 

between agricultural and forest, 63.90 sq. km (8.23%), 

which shows that it could be a natural regeneration, 

afforestation, or alteration of land management 

practices. Also, 1.13 sq. km (0.15%) of waterbodies 

were converted to forest, and other small conversions 

took place between built-up land (0.059 sq. km) and 

bare land (0.004 sq. km) to forest. 

 

Table II Figure 1 Land Use Land cover change Map 

legend 

Class 

Code 

Land Use/ Land 

Cover 

Class 

Code 

Land Use/ Land 

Cover 

1 Waterbodies 3 to 2 Agriculture to 

Forest 

1 to 2 Waterbodies to 

Forest 

3 to 4 Agriculture to 

Builtup Land 

1 to 3 Waterbodies to 

Agriculture 

3 to 5 Agriculture to 

Bare Land 
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1 to 4 Waterbodies to 

Builtup Land 

4 Builtup Land 

2 Forest 4 to 1 Builtup Land to 

Waterbodies 

2 to 1 Forest to 

Waterbodies 

4 to 2 Builtup Land to 

Forest 

2 to 3 Forest to 

Agriculture 

4 to 3 Builtup Land to 

Agriculture 

2 to 4 Forest to Builtup 

Land 

4 to 5 Builtup Land to 

Bare Land 

2 to 5 Forest to Bare 

Land 

5 to 2 Bare Land to 

Forest 

3 Agriculture 5 to 3 Bare Land to 

Agriculture 

3 to 1 Agriculture to 

Waterbodies 

  

 

Generally, the increase in forest area caused by other 

land uses (65.09 sq. km) was marginally more than the 

decrease in forest area (55.42 sq. km) indicating that 

the increase in forest cover was positive over the 

period of study. The changes are, however, not  

 

 
Fig. I Land use Land cover of Gautala reserve forest and its change detection (2015-2025) 
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evenly distributed across space and can have an impact 

on habitat continuity. 

The LULC maps for 2015 and 2025, as well as the 

change detection map, clearly show the spatial 

distribution of these transitions, with forest loss 

occurring primarily along the peripheral zones of the 

reserve forest (where agricultural activities and small 

settlements are concentrated) and forest gain occurring 

primarily in previous agricultural patches and 

marginal lands, which suggests possible ecological 

recovery or conservation. 

The alterations in land use and land cover in and 

around forest ecosystems are very important in 

defining the availability, quality and persistence of 

wildlife habitats. The outcomes of the LULC change 

analysis in the Gautala Reserve Forest in 2015 and 

2025 show that the changes in the habitat structure can 

be measured and can potentially affect the distribution, 

movement, and survival of wildlife. 

The greatest effect on wildlife habitat was caused by 

the transformation of forest to agricultural land which 

was 53.23 sq. km (5,322.6 ha). The agricultural growth 

is usually accompanied by the destruction of the native 

vegetation and the introduction of monoculture crops, 

which decreases the complexity of the structure and 

food supply of various species that depend on forests. 

This may especially impact herbivorous mammals, 

arbor species, and terrestrial fauna that depend on 

thick vegetation to forage, nest, and breed. Moreover, 

agricultural landscapes tend to augment the interface 

between the wildlife habitats and human activities and 

this may escalate human-wildlife conflict and 

disturbance. 

 

Habitat degradation is also caused by the fact that 

forest is being converted into built-up land (1.87 sq. 

km or 186.52 ha). The development of built-up areas 

brings in permanent infrastructure like roads, 

settlements and other human amenities that 

disintegrate the landscape. The habitat fragmentation 

limits natural migration of wildlife, isolates 

populations and can interfere with ecological 

processes including migration, dispersal, and gene 

flow. Such fragmentation is especially sensitive to 

species which need large areas of continuous forest, 

such as several carnivores and large mammals. 

Although the loss of forest cover was about 55.42 sq. 

km (5,542 ha), the analysis also showed an increase in 

forest area by the transformation of other land use 

categories. It is worth noting that 63.90 sq. km 

(6,390.12 ha) of agricultural land was converted to 

forest and this could be a result of natural regeneration 

of vegetation or afforestation efforts. Wildlife wise, 

such regeneration can potentially restore ecological 

niches and increase the habitat available to several 

species, especially those which can adapt to secondary 

forests. Nevertheless, the ecological worth of 

regenerated forest is determined by the maturity of 

vegetation, species composition and structural 

diversity. 

 

Other minor increases were recorded on waterbodies 

(1.13 sq. km), built-up land (0.06 sq. km), and bare 

land (0.004 sq. km) to forest. Although these patches 

are quite small, they can help to enhance habitat 

connectivity and create ecological corridors that can 

help wildlife move across fragmented landscapes. 

In general, the LULC dynamics indicate the net gain 

in forest cover, but the quality and spatial arrangement 

of habitats are also the key factors to be considered in 

terms of wildlife conservation. The loss of forests in 

the area surrounding the reserve can have a 

disproportionate impact on edge-sensitive species and 

can raise their vulnerability to anthropogenic 

disturbances. Therefore, continuity of habitat and 

ecologically viable forest regeneration is necessary to 

sustain wildlife in the Gautala Reserve Forest. 

 

V. DISCUSSION 

 

Land Use/Land Cover (LULC) change analysis 

between 2015 and 2025 showed significant changes in 

the landscape of the Gautala Reserve Forest, and the 

analysis has significant implications to the structure of 

the wildlife habitat and ecological processes [22]. 

Though the findings showed an increase in the net area 

of forest, the spatial distribution of forest loss and gain 

indicates that the quality and continuity of the habitat 

might be influenced. The fact that forest is being 

converted into agriculture and built-up land is an 

indication of the growing human pressure on the forest 

margins and this may result in habitat fragmentation, 

loss of core forest, and edge habitat increase. 

Fragmentation breaks up continuous patches of habitat 

and forms isolated pieces of forests which might not 

be capable of supporting viable populations of many 

wildlife species [23]. The most endangered species are 

those that rely on the intact forest interior, since the 
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shrinkage of the core habitat can change the feeding 

and breeding patterns and migration routes. 

 

The agricultural land (53.23 sq. km) that has been 

cleared of forest cover suggests that farming activities 

continue to be one of the major causes of landscape 

change in the environs of the reserve forest. In many 

cases, agricultural encroachment will cause the 

replacement of heterogeneous forest cover by uniform 

crop fields, which will decrease the variety of plant 

species and their related wildlife habitats. On the same 

note, the fact that forest is being turned into built-up 

land (1.87 sq. km) indicates that there is progressive 

development of settlements, infrastructure and even 

roads in the area. These developments intensify human 

activities such as noise, human intrusion, and 

vehicular traffic, which have the potential to impact 

negatively on the behavior and habitat utilization of 

wildlife. Physical barriers such as roads and 

settlements can also be used to limit the movement of 

wildlife and pose a threat to the life of some species. 

Despite these pressures, there was also a substantial 

change in agricultural land to forest (63.90 sq. km) that 

could be due to natural vegetation regeneration, 

marginal agricultural lands being abandoned, or the 

influence of forest conservation and afforestation 

schemes. The restoration of forests will slowly rebuild 

the ecological processes and offer a home to other 

wildlife species. Newly regenerated forests, however, 

are not always similar to mature forests in their canopy 

structure, species composition, and complexity of 

habitat, i.e. their suitability to wildlife may not be the 

same across species and forest development stage. 

This study has found that its results agree with those 

of other parts of India where the agricultural expansion 

and settlement growth have been cited as the key cause 

of forest fragmentation and loss of wildlife habitat. It 

has been demonstrated in the past that LULC 

transformations in the forest landscape have a 

considerable impact on the distribution of biodiversity 

and ecosystem stability [24]. Other related trends of 

forest cover conversion and recovery have also been 

reported in several of the protected and reserve forest 

cover where human activities at the forest periphery 

are very important in determining the dynamics of the 

habitat [25]. 

Nevertheless, there are some limitations to this study. 

The LULC classification was based mostly on satellite 

imagery and hence the quality of the results is 

dependent on the spatial resolution and classification 

methods. Small scale landscape features like small 

forest corridors or small settlements may not be 

captured by moderate-resolution satellite data and may 

affect the connectivity of habitats. Also, the study was 

primarily based on remote sensing data and there was 

little field-based observation of wildlife, which limits 

the potential to directly attribute land cover changes to 

species-specific habitat responses. Further studies 

using more detailed satellite data, using long-term 

ecological studies, and on-the-ground survey of 

wildlife would give a more in-depth insight into the 

dynamics of the habitat in the Gautala Reserve Forest. 

In general, the discussion indicates that although the 

forest cover might be recovering in certain regions, the 

spatial structure and ecological fitness of habitats are 

critical to the conservation of wildlife. The key factors 

to ensure ecological balance and preserve the habitat 

of wildlife in the area are sustainable land 

management policies that restrict agricultural 

encroachment, control the growth of infrastructures, 

and promote the regeneration of forests. 

 

VI. CONCLUSION 

 

The Land Use/Land Cover change analysis of the 

Gautala Reserve Forest in 2015-2025 showed that 

there are some observable changes in forest and the 

surrounding land use patterns that have direct effects 

on the wildlife habitats. Even though the study 

registered a small net increase in the forest area, a 

significant part of the forest land was turned into 

agricultural land and built-up land, especially in the 

forest margins. The result of these changes is habitat 

fragmentation, loss of core forest, and increase in edge 

environments, which may adversely impact forest-

dependent wildlife species. The destruction of about 

55.42 sq. km (5,542 ha) of forest habitat by other land 

uses can interfere with the movement of wildlife, as 

well as food and shelter, and lead to the risk of human-

wildlife contact. Simultaneously, the reclamation of 

forest out of agricultural and other types of land 

implies that there is a certain level of ecological 

restoration, which can be slowly applied to the 

restoration of habitats. Overall, the results indicate that 

the spatial distribution and ecological quality of the 

forest patches are more significant to the conservation 

of wildlife than the total forest cover increase. 
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VII. RECOMMENDATIONS 

 

1) Conservation of central forest areas: There should 

be strict conservation measures to preserve large 

and continuous forest cover in the reserve forest. 

It is also necessary to keep the core habitats 

undisturbed to sustain vulnerable wildlife species 

that require interior forest environments. 

2) Rehabilitation of ecological corridors: The 

degraded or broken patches of forests are to be 

rehabilitated to form habitat corridors that would 

link the isolated forest patches. These corridors 

may support migration of wildlife, gene flow and 

long-term population stability. 

3) Land use conversion control: Agricultural, 

settlement and infrastructure development close 

to the forest boundary must be well controlled. 

Further encroachment and habitat degradation can 

be reduced by land-use planning and buffer zone 

management. 

4) Frequent observation with geospatial methods: 

The changes in land use should be monitored 

continuously with the help of remote sensing and 

GIS-based analysis and periodic field surveys to 

trace the changes in the habitat and evaluate its 

effects on the wildlife populations over time. 

These can help in the preservation of ecological 

integrity and sustainable conservation of wildlife 

habitats in the Gautala Reserve Forest landscape. 

 

REFERENCES 

 

[1] J. A. Foley, R. DeFries, G. P. Asner, C. Barford, 

G. Bonan, S. R. Carpenter, et al., “Global 

consequences of land use,” Science, vol. 309, no. 

5734, pp. 570–574, 2005. 

[2] V. Agone and S. M. Bhamare, “Change detection 

of vegetation cover using remote sensing and 

GIS,” Journal of Research and Development, vol. 

2, no. 4, 2012. 

[3] N. M. Haddad, L. A. Brudvig, J. Clobert, K. F. 

Davies, A. Gonzalez, R. D. Holt, et al., “Habitat 

fragmentation and its lasting impact on Earth’s 

ecosystems,” Science Advances, vol. 1, no. 2, Art. 

no. e1500052, 2015. 

[4] D. Tilman, M. Clark, D. R. Williams, K. Kimmel, 

S. Polasky, and C. Packer, “Future threats to 

biodiversity and pathways to their prevention,” 

Nature, vol. 546, no. 7656, pp. 73–81, 2017. 

[5] K. C. Seto, B. Güneralp, and L. R. Hutyra, 

“Global forecasts of urban expansion to 2030 and 

direct impacts on biodiversity and carbon pools,” 

Proc. Natl. Acad. Sci. U.S.A., vol. 109, no. 40, pp. 

16083–16088, 2012. 

[6] V. Agone and S. M. Bhamare, “Spatial pattern of 

housing in newly emerged village after 

desertion,” International Journal of Social 

Development, vol. 1, no. 1, 2014. 

[7] N. Myers, R. A. Mittermeier, C. G. Mittermeier, 

G. A. B. da Fonseca, and J. Kent, “Biodiversity 

hotspots for conservation priorities,” Nature, vol. 

403, no. 6772, pp. 853–858, 2000. 

[8] V. Agone, Hydrogeomorphic Analysis of Tittur 

Drainage Basin. Saarbrücken, Germany: LAP 

Lambert Academic Publishing, pp. 62–69, 2014. 

[9] S. M. Bhamare and V. Agone, “Change detection 

of surface temperature and its consequence using 

multi-temporal remote sensing data and GIS 

application to Tapi Basin of India,” in Proc. 

Global Conf. on Global Warming 2011, Lisbon, 

Portugal, Jul. 11–14, 2011, pp. 1–12. 

[10] V. Raikwar, P. Pagare, A. Abdulwahab, V. 

Agone, and P. P. Patel, “A comparison of 

different artificial intelligence and machine 

learning methods for gully erosion susceptibility 

mapping in the Upper Narmada Basin,” in New 

Advancements in Geomorphological Research, J. 

Das and S. Halder, Eds. Cham, Switzerland: 

Springer, 2024, pp. 117–137. doi: 10.1007/978-3-

031-64163-3_7. 

[11] M. Billah, M. Rahman, J. Abedin, and H. Akter, 

“Land cover change and its impact on human–

elephant conflict: A case from Fashiakhali Forest 

Reserve in Bangladesh,” SN Applied Sciences, 

vol. 3, no. 6, 2021, doi: 10.1007/s42452-021-

04625-1. 

[12] B. Singh, A. Batar, V. Agarwal, A. Sen, and K. 

Kulhari, “Forest fragmentation and human-

wildlife conflict: Assessing the impact of land use 

land cover change in Ranthambhore Tiger 

Reserve, India,” Environmental Research 

Communications, vol. 7, no. 6, Art. no. 061006, 

2025, doi: 10.1088/2515-7620/ade229. 

[13] K. Dimobe, D. Goetze, A. Ouédraogo, G. 

Forkuor, K. Wala, S. Porembski, et al., “Spatio-

temporal dynamics in land use and habitat 

fragmentation within a protected area dedicated to 

tourism in a Sudanian Savanna of West Africa,” 



© June 2026 | IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002 

IJIRT 204970 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5411 

Journal of Landscape Ecology, vol. 10, no. 1, pp. 

75–95, 2017, doi: 10.1515/jlecol-2017-0011. 

[14] L. Ntukey, L. Munishi, E. Kohi, and A. Treydte, 

“Land use/cover change reduces elephant habitat 

suitability in the Wami Mbiki–Saadani Wildlife 

Corridor, Tanzania,” Land, vol. 11, no. 2, Art. no. 

307, 2022, doi: 10.3390/land11020307. 

[15] G. Singh, A. Velmurugan, and M. Dakhate, 

“Geospatial approach for tiger habitat evaluation 

and distribution in Corbett Tiger Reserve, India,” 

Journal of the Indian Society of Remote Sensing, 

vol. 37, no. 4, pp. 573–585, 2009, doi: 

10.1007/s12524-009-0052-4. 

[16] L. Goparaju, F. Ahmad, and D. Sinha, “Spatial 

analysis of wildlife habitat around Madihan 

Forests of Mirzapur District, Uttar Pradesh, India, 

using geospatial technology,” Folia Forestalia 

Polonica, vol. 60, no. 1, pp. 73–79, 2018, doi: 

10.2478/ffp-2018-0007. 

[17] M. Drusch, U. Del Bello, S. Carlier, et al., 

“Sentinel-2: ESA’s optical high-resolution 

mission for GMES operational services,” Remote 

Sensing of Environment, vol. 120, pp. 25–36, 

2012. 

[18] T. G. Farr, P. A. Rosen, E. Caro, et al., “The 

Shuttle Radar Topography Mission,” Reviews of 

Geophysics, vol. 45, no. 2, 2007. 

[19] K. U. Karanth, J. D. Nichols, N. S. Kumar, J. E. 

Hines, and S. Kittur, “Assessing patterns of 

occupancy and habitat use in large carnivore 

communities,” Biodiversity and Conservation, 

2019. 

[20] K. McGarigal, S. A. Cushman, and E. Ene, 

FRAGSTATS v4: Spatial Pattern Analysis 

Program for Categorical Maps. Amherst, MA, 

USA: University of Massachusetts, 2012. 

[21] R. G. Congalton and K. Green, Assessing the 

Accuracy of Remotely Sensed Data: Principles 

and Practices. Boca Raton, FL, USA: CRC Press, 

1999. 

[22] S. Saura and J. Torné, “Conefor Sensinode 2.2: A 

software package for quantifying the importance 

of habitat patches for landscape connectivity,” 

Environmental Modelling & Software, vol. 24, 

no. 1, pp. 135–139, 2009. 

[23] P. Pawar, K. Fulgavkar, and S. Chaudhari, 

“Balancing heritage and habitat: Assessing tourist 

sites, visitor impacts and ecotourism potential in 

Gautala Autramghat Wildlife Sanctuary Region, 

Western India,” Journal of Biology and Nature, 

vol. 17, no. 2, pp. 399–414, 2025, doi: 

10.56557/joban/2025/v17i29704. 

[24] M. Santelmann, K. Freemark, J. Sifneos, and D. 

White, “Assessing effects of alternative 

agricultural practices on wildlife habitat in Iowa, 

USA,” Agriculture, Ecosystems & Environment, 

vol. 113, no. 1–4, pp. 243–253, 2006, doi: 

10.1016/j.agee.2005.09.015. 

[25] D. P. Roy, M. A. Wulder, T. R. Loveland, et al., 

“Landsat-8: Science and product vision for 

terrestrial global monitoring,” Remote Sensing of 

Environment, vol. 145, pp. 154–172, 2014. 

[26] C. Williamson, H. Campa, A. Locher, S. 

Winterstein, and D. Beyer, “Applications of 

integrating wildlife habitat suitability and habitat 

potential models,” Wildlife Society Bulletin, vol. 

45, no. 1, pp. 70–84, 2021, doi: 

10.1002/wsb.1152. 

 

 

 


