
 

 

 

 

Executive Summary 

of the Ph.D. Thesis entitled  

 

Evaluation and Assessment of Habitat Connectivity for Sloth Bears between 

two Protected Areas in Central Gujarat 

 

By Vaidehi Shah 

FOS/2188 

 

 

Under the Guidance of  

Prof. Geeta Padate 

 

 

Department of Environmental Studies 

Faculty of Science 

The Maharaja Sayajirao University of Baroda 

Vadodara 

 

 

 

  



Table of Contents (as per the thesis): 

 

1. Introduction 

1.1 General Overview 

1.2 Sloth Bear, the focal species 

2. Study Area 

2.1 General Overview 

2.2 Region wise overview of the study area 

3.   Study on decadal change in Land Use Land Cover patterns in the sloth bear habitat 

3.1 Introduction 

            3.2 Methodology 

                  3.2.1 The Land Use and Land Cover changes between 2012 and 2022 

                  3.2.2 Fragmentation Analysis 

                  3.2.3 Region wise Land Use Land decadal changes 

            3.3 Results 

                  3.3.1 The Land Use and Land Cover changes between 2012 and 2022 

                  3.3.2 Fragmentation Analysis 

                  3.3.3 Region wise Land Use Land Cover decadal changes 

           3.4 Discussion 

           3.5 Conclusion 

4.  Distribution of large mammals in the corridor between Jambughoda and Ratanmahal WLS 

           4.1 Introduction 

           4.2 Methodology 

                  4.2.1 Sign surveys for mammalian presence 

                  4.2.2 Relative frequency, abundance, and density of species presence 

                  4.2.3 Geospatial analysis 

           4.3 Results 

                  4.3.1 Relative frequency, abundance, and density of species presence 

i. Hanuman Langur 

                       ii. Nilgai 

                      iii. Four Horn Antelope 

                      iv. Sloth Bear 

                       v. Leopard 

                      vi. Hyena 

                  4.3.2 Geospatial Analysis 

            4.4 Discussion 

            4.5 Conclusion 

5. The factors influencing seasonal presence of sloth bear in the proposed habitat connectivity 

between Jambughoda WLS and Ratanmahal WLS 

             5.1 Introduction 

             5.2 Methodology 

                   5.2.1 Field Surveys 

                   5.2.2 Selection of Variables 

i. Vegetation Type 

                        ii. Land Use Land Cover Classes 

                   5.2.3. Scat Analysis as a measure of dietary preferences of sloth bears 



5.2.4 Statistical Analysis 

i. Sloth bear distribution pattern 

ii. Relative habitat use 

iii. Euclidean distance matrix 

iv. Differences in habitat characteristics and resource availability 

                             a. Seasonal variation 

                             b. Regional variation 

                         v. Frequency of occurrence of food items in sloth bear scat 

     5.3 Results 

           5.3.1 Sloth bear presence across the study area 

           5.3.2 Euclidean distance matrix 

i. Sample variables 

                        ii. Site Variables 

                             a. Relative habitat use with reference to vegetation type 

                             b. Euclidean distance matrix with reference to LULC  

                        iii. Differences in habitat characteristics and resource availability 

                              a. Seasonal variation 

                              b. Regional variation 

                         i. Comparison of LULC characteristic across the study area 

                         ii. Seasonal comparison of availability of sample variables  

                         iii. Dietary preferences 

   5.4 Discussion 

   5.5 Conclusion 

6. The study on people’s perception and conflict scenario for suggesting sloth bear conservation 

strategies 

              6.1 Introduction 

              6.2 Methodology 

                       a. Community based approach 

                       b. Sloth bear presence 

                       c. People’s perception 

                       d. Conflict scenario 

              6.3 Results 

                       6.3.1 Community based approach 

                       6.3.2 Overall wildlife conflict scenario 

             6.4 Discussion 

             6.5 Conclusion 

             6.6 Conservation strategies for sloth bear habitat connectivity 

7. Conclusion 

8. References 

 

  



Introduction: 

Habitat degradation and fragmentation are the major threats to wildlife including sloth bears in 

Gujarat, India (Bhatt et al., 2015; Reddy et al., 2017). Rapid urban and agricultural expansion have 

influenced the land cover of this habitat (Mahadevia, 1999). These changes have disturbed the 

habitat connectivity, posing threats for species with wide home ranges (Mullu, 2016).  

Considering the afore mentioned, present study focuses on the evaluation and assessment of habitat 

connectivity for sloth bears in central Gujarat, across a proposed ecological corridor between 

Ratanmahal Wildlife Sanctuary (RWLS) and Jambughoda Wildlife Sanctuary (JWLS) (Malik et 

al., 2023). The objectives of this study are;  

1) A Study on Decadal Change in Land Use and Land Cover Pattern in the Sloth Bear Habitat. 

2) Distribution of Large Mammals in the Corridor between Jambughoda WLS and Ratanmahal 

WLS.  

3) To identify the driving and limiting factors for sloth bear movement in central Gujarat.  

4) To Evaluation of the ecological corridors for sloth bears in the study area.  

5) The Study of People’s Perception and Conflict Scenario for Suggesting Sloth Bear Conservation 

Strategies. 

Objective 1: 

Land use and land cover change detection was carried out to note the loss in the forest cover 

(Chughtai et al., 2021). Landsat-7 and 8 satellite images of winter were collected for 2012 and 

2022. LULC classes were categorized into seven types- Water body, Agriculture, Barren land, 

Dense forest, Moderately dense forest, Open forest and Fallow land. A fragmentation analysis was 

carried out using Landscape fragmentation tool in ArcGIS v10.8 (Vogt et al., 2007). The study area 

was divided into five regions- Jambughoda WLS, Pavi Jetpur range, Chhota Udepur range, Sagtala RF and 

Ratanmahal WLS. A region-wise comparison was also conducted. The LULC analysis revealed 

considerable loss of moderately dense and dense forests with conversion to agriculture and open 

forest. Dense forest area decreased radically, while open forest and barren land expanded. An 

increase in edges and a decrease in the core areas were observed suggesting habitat fragmentation. 

The region-wise LULC showed that the dense forest cover decreased in wildlife sanctuaries; while 

an increase was observed outside protected areas. Although disturbed, the habitat patches outside 

protected areas can act as connectivity for wildlife (Fialho et al., 2019). The study indicates an 

implication of site-specific conservation strategy for the concerned area.  



Objective 2:  

The study to understand the spatial distribution of ecologically significant large mammals in the 

area carried out included Sloth bear, Leopard, Hyena, Blue bull, Four-horned antelope and 

Hanuman langur (Bellón et al., 2022). Grid base field surveys were conducted in the forest patches 

to collect presence-absence data of these mammals in summer and winter. Relative frequency, 

abundance and density of the presence location of the six species were calculated (Garshelis et al., 

1999; Mahajan & Fatima, 2017). Following this, distribution hotspots were identified using Kernel 

Density Estimation (KDE) in ArcGIS (v10.8) which provided a visual interpretation of their 

distribution (Feiberg, 2007). Leopards were recorded across the entire study area in both seasons. 

Sloth bears were also widely distributed but showed seasonal variation, with sparse winter 

presence and no summer records in JWLS and Pavi Jetpur. Striped hyenas were restricted to 

forested regions of JWLS, Chhota Udepur range, and Sagtala RF in both the seasons. Hanuman 

langurs and Blue bulls occurred throughout the study area year-round, while four-horned antelopes 

had a patchy distribution limited to forested habitats. This study provides baseline information on 

the spatial ecology of key mammal species within a lesser-studied, fragmented landscape of central 

Gujarat.  

Objective 3: 

Earlier studies have noted that sloth bears have seasonal variations in their habitat use (Dharaiya 

& Rabari, 2022; Anand & Singh, 2025, Shah & Padate, 2025). Hence, a study to understand the 

factors influencing the species presence across the five regions was carried out in summer and 

winter. The variables were categorized into site variables (which do not show seasonal variation) 

- the LULC classes, and vegetation type and sample variables (showed seasonal variations) - water, 

prey and other preferred food. The data of variables were collected during grid-based field surveys 

in both the seasons. A paired T-test was conducted to check seasonal variation in resource 

availability and Euclidean distance matrix (EDM) was calculated to understand the closely 

associated variables and sloth bear presence (Chessel & Dufour, 2012; Frost, 2021). In addition, 

in-situ scat analysis (Baskaran & Desai, 2010) was carried out to check the species’ food 

preference. Statistical analyses for resource availability identified that availability of termite/ants 

and water are the key drivers influencing sloth bear presence during winter. Whereas, the 

availability of fruiting trees and water are the factors influencing sloth bears in summer. Scat 

analysis showed that the bear’s preference for ants and termites was higher in winter and that of 



fruits was in summer. The study highlights that the seasonal variation in sloth bear presence aligned 

with the variations in resource availability.  

Objective 4: 

Seasonal sloth bear distribution pattern was studied using KDE; consecutively Relative Habitat 

Use (RHU) was calculated for two seasons summer and winter to determine the frequently used 

area among the five regions (O’Reilly et al., 2022). The LULC characteristics of each region was 

evaluated and compared with their use by sloth bears. Analysis on the regional variation in resource 

availability across the study area suggests that Chhota Udepur and RWLS provide sloth bear 

preferred resources year-round. However, Chhota Udepur had the highest RHU. It is also observed 

to prefer woody vegetation compared to mix and grassy habitats in both the seasons. Bears were 

found to use more open forest in winters and moderately dense forest in summers. This justifies 

the restricted use of area (Comita & Engelbrecht, 2009) during summers and the use of the habitat 

connecting the two wildlife sanctuaries in winters. Hence, it is concluded that the availability of 

open and moderately dense forests connecting forest patches is crucial for sloth bears in winter. 

Objective 5: 

Community based questionnaire surveys were conducted to understand the overlap in the use of 

forest as well as settlements by the sloth bears and the locals (Pillay et al., 2022).  The surveys 

provided additional insights into local perceptions and conflict dynamics (Patel et al., 2025). The 

conflict information of 10 years (2012-2022) gathered from the forest department helped in 

identifying conflict prone areas. The Sagtala RF and RWLS was observed to have the highest sloth 

bear conflict cases, followed by Chhota Udepur and Pavi Jetpur; while JWLS had no recorded 

conflicts; coinciding with the sign surveys. Fear of sloth bears remained high in areas where 

conflict incidents were relatively low, influencing local tolerance levels. Sloth bear conservation 

measures for habitat connectivity with the help of local knowledge and the conflict cases were 

suggested. 

Conclusion: 

The study indicates that the corridor continues to hold ecological significance; however, its 

structural and functional integrity is increasingly threatened by habitat degradation and 

anthropogenic pressures. Changing LULC patterns in central Gujarat emphasize the need for site-

specific habitat conservation interventions. Additionally, spatial variations in species distribution 

call for species-specific management strategies to reduce the impacts of habitat fragmentation. 



Seasonal shifts in the sloth bear distribution, closely linked to resource availability, further 

highlight the importance of conservation planning to ensure year-round habitat suitability and 

resource availability. Overall, conservation efforts should prioritize habitat restoration, mitigation 

of human–bear conflict, and active community participation to secure the long-term sustainability 

of the corridor. 
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