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Abstract 

The rapid expansion of India’s road network has led to significant ecological consequences, including habitat fragmentation 

and a surge in wildlife vehicle collisions the present study delivers an inclusive review concerning the mitigation of road kill in 

India, with a specific focus on mammals, Birds, Reptiles and invertebrates. the current findings from various landscapes such 

as western Ghats, Himalayas and central Indian parts brings lights on susceptible species prone to vehicular collision and 

effective mitigation strategies. 

We noticed amphibians and reptiles shows highest roadkill rates, particularly during the monsoon seasons, when they show 

increased activity levels. Large mammals, such as tigers, elephants face significant threats in highways bisecting critical 

wildlife corridors. Birds, including endangered species like forest owlet, are also frequent victim during specific seasons. 

Information on invertebrates remains relatively less, although studies have documented mortality incidences of these insect 

groups, highlighting critical research gap. 

In this study mitigation strategies like structural interventions, underpasses, overpasses, artificial canopy bridges to traffic 

management measures such as speed limits, speed breakers were discussed along with advanced technological solutions 

including AI-based animal detection, IoT enabled sensors. This review emphasizes the necessity of incorporating road kill 

mitigation into early stages of infrastructure planning to ensure the sustainability of India’s biodiversity conservation. 
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Introduction 

The growth of linear infrastructure, particularly roads and 

highways, is primarily driver of biodiversity loss and habitat 

fragmentation globally. In India, a country characterized by 

its immense biological diversity and rapidly developing 

economy, the intersection of wildlife habitats and 

transportation networks has created a critical conservation 

challenge [23]. Roadkill, or the mortality of animals due to 

vehicle collisions, not only threatens the survival of 

numerous species but also poses significant risks to human 

safety and leads to economic losses [18, 22]. Wildlife 

mitigation measures economic loss after the EPR in 

Tamilnadu ranges increases, and beehives also implemented 

near forest fringes to reduce wildlife entry into fields [31, 32] 

This review examines the current state of research on 

roadkill mitigation in India. It covers a wide range of 

taxonomic groups, including invertebrates, reptiles, birds 

and mammals, to provide a holistic understanding of the 

impact of roads on Indian fauna. By synthesizing findings 

from diverse geographic regions from the rainforests of the 

Western Ghats to the mountains terrains of the Himalayas. 

This report aims to identify effective strategies and 

highlighting areas where further research and policy 

integration are urgently needed. 

 

Methods 

Study on roadkill animals in our country operates a variety 

of methodological approaches in assessing the mortality 

levels and evaluating mitigation techniques.  

Road Surveys and Carcass Analysis: Systematic surveys 

along highway transects are frequently done to document 

roadkill incidents. These studies often record species 

identification, geographical locality, seasonality of 

occurrence to categorize mortality hotspots and temporal 

patterns of road kills [1, 7, 8, 16]. 

Modeling and Spatial Analysis: Advanced techniques such 

as mapping and mathematical equations are employed to 

predict wildlife movement and mortality locations in recent 

studies conducted in wildlife reserves. These models help in 

the optimal employment of crossing structures [3, 25]. 

Monitoring of Mitigation: Studies evaluate the effectiveness 

of existing infrastructure, such as underpasses. This done by 

monitoring their usage by different species using camera 

traps or surveys [15, 20]. Periodical transect surveys in the 

highways near forest edges exhibit insect mortality rates in 

Coimbatore forest division of Tamilnadu. [34]. 

Meta data inquiry: Large-scale reviews produce data from 

multiple studies, which bring essential data on road kills 

animals. His also helps to plan mitigation strategies and 

conservation planning [14, 18]. 

Technological Prototyping: Development and testing of 

innovative systems, such as AI-driven animal detection and 

IoT-based warning systems, represent a growing field in 

roadkill research [24]. 
 

Findings and Comparative Analysis 

The impact of roads varies significantly across different 

animal groups, influenced by their behavior, movement 

patterns, and ecological requirements. 
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Mammals 

Mammals are often get into road accidents due to passing in 

protected area networks. Most of the papers focus on bigger 

mammals, due to its size, visibility, and conservation status. 

Large mammals, particularly ungulates and carnivores, are 

highly susceptible to vehicular collisions on highways 

passing through dense forest ranges [2]. 

Species like Chital (Axis axis), Sambar, and Wild Pig are 

among the most frequent victim groups when compared to 

others in Western Ghats and Central India [2, 16, 20]. They live 

in groups and more susceptible to road accidents, shows 

highest risks [2]. Key stone species such as Tigers and 

Leopards are also shows significance risk. Even though their 

overall collision probability may be lower than abundant 

species, the impact on their populations is severe due to 

their low density and less reproductive rates [2, 13, 15]. Smaller 

species also surveyed in roadkilled studies, such as Jungle 

Cat, Indian Palm Civet, and Black-naped Hare, are 

commonly recorded in roadkill surveys in southern regions 
[10, 16]. Habitat fragmentation by roads is one of the major 

threat to primates such as Golden Langur in Assam [5] and 

Gray Langur in Maharashtra [3]. Artificial canopy bridges 

have been employed in Assam to facilitate safe movement 

for the Golden Langur [5]. 

 

Birds 

Birds are also reported often roadkill surveys in highways 

near forest fringes. Many research findings report birds as a 

major victim in vehicular collisions. Majorly nocturnal birds 

show high amount of risks due to vehicular collisions, 

especially Nightjars and Owls are vulnerable, especially on 

forest roads where they may be blinded by vehicle 

headlights or forage on edges of roadways [10]. The mortality 

of endangered species like the Forest Owlet has been 

documented in Central India [10]. The Black Kites are 

attracted to roadkill during discard of waste near roadsides, 

which puts them at risk of being smash by vehicles [9]. The 

Common Myna (Acridotheres tristis) has also reported with 

high mortality rates in certain urban and agricultural 

landscapes in Bihar [27]. 

 

Reptiles and Snakes 

Reptiles, especially snake’s shows high mortality rates 

compared to other vertebrates [4, 8]. Snakes are highly 

vulnerable due to their slow movement and they often use 

road surfaces for thermoregulation purposes. Noteworthy 

roadkill incidents have recorded through various habitats in 

the Western Ghats and Central India [11]. Common Wolf 

Snake and Common Garden Lizard [16] are get affected 

often. Reptile mortality accelerate during the monsoon 

season, which coincides with their breeding season and 

dispersal durations [12, 26]. Higher mortality recorded during 

the nighttime for many reptilian species [26]. Their reliance 

on specific microhabitats and also slow movements on roads 

mark them susceptible to the "barrier effect" of highways [4, 

11].  

 

Invertebrates and Insects 

Studies on road-killed invertebrates is much less when 

compared to vertebrates. However, the available data 

suggest substantial impacts. In Anamalai Hills of the 

Tamilnadu, study records a rate of invertebrate roadkill 7.6 

± 1.81 kills per 10 km [12]. This shows the vulnerability of 

invertebrates having high risk due to road infrastructure. 

Another study emphasis on arachnida groups exhibits 

incidences of roadkill, signifying that these invertebrates are 

also subject to mortality from vehicular traffic [6, 38]. There is 

a less amount of studies on invertebrates documented in 

relation with vehicular collision in the recent times. These 

highlight the significant gap in the current understanding of 

road ecology in India [34].  

 

Mitigation Strategies 

A range of strategies has been proposed or implemented in 

India to reduce wildlife mortality and maintain habitat 

connectivity. 

 

Structural Interventions 

Structural modifications bring small scale solutions by 

providing safe passage for animals across or under roads. 

Studies recommend Underpasses and Overpasses, which are 

widely implemented in critical wildlife corridors, such as 

the Pench Tiger Reserve and along National Highway 44 [2, 

20]. Monitoring has shown that ungulates like Spotted Deer 

and Wild Pig are frequent users of underpasses [20]. Artificial 

Canopy Bridges (ACBs) specifically designed for arboreal 

species, have effective in dropping road accidents for the 

Golden Langur in Assam by restoring connectivity across 

linear infrastructure [5]. Fencing is often used to direct 

animals towards safe pathways. However, the design and 

maintenance of fences are critical, as failures can 

compromise the effectiveness of ecopassages [16, 21]. Insect 

diversity also shows high in the forests protected without 

any roadways and interceptions [35, 36]. 

 

Traffic Management and Awareness 

Management-based measures focus on altering human 

behavior and traffic flow. Speed limits, speed breakers are 

frequently recommended to lower the impact of collisions, 

especially in ecologically sensitive zones, reserve forest and 

biogeographic zones [1, 7, 10, 16, 19]. Employing signboards to 

alert drivers on wildlife crossing areas is a common and 

relatively low-cost intervention. Hence drivers may take 

care of the animals during journey inside forest zones [1, 10, 

16, 23]. Outreach activities and Community awareness 

programs are essential for fostering a culture of 

conservation and encouraging drivers to be more attentive in 

wildlife-core areas [7, 9, 18, 23]. Regulation of time for heavy 

vehicle and small vehicles can minimize traffic, can also 

help reducing species mortality [2]. 

 

Technological and Innovative Solutions 

In every period, science and innovation brings solutions for 

modern issues ecosystem face in our country. Recent trends 

in technology offer new ways to mitigate roadkill. Systems 

like "PawSense" use AI-equipped cameras for detecting 

animals and notify drivers or automatically adjust vehicle 

speeds [24]. Integrating IoT sensors for real-time monitoring 

and animal detection can significantly enhance road safety 

for both wildlife and humans. Elephant deaths are reduced 

in Coimbatore forest division by implementing this AI 

camera, which detect and sense elephant movements and 

alert Forest officers. Automatic obstacle revealing systems 

are being developed specifically for Indian road conditions 

to assist drivers in avoiding collisions [37]. 
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Conclusion 
Vehicular collision in roads near forest fringes reduce the 
biodiversity wealth of our country. Mitigating roadkill in 
India is a multifaceted duty collectively to be carried out by 
all sectors. It is essential task for preserving the country's 
unique biodiversity. Combining different strategies such as 
structural interventions, traffic management, and modern 
technological solutions offers the best hope for reducing 
wildlife-vehicle collisions. However, the success of these 
measures depends on rigorous scientific planning, long-term 
monitoring, and the integration of conservation objectives 
into the core of infrastructure development. Invertebrates 
and Vertebrates shows more victim to roadkilled animals in 
the wildlife rich areas. Collective efforts towards the 
conservation of biodiversity is important for sustainable and 
wildlife-friendly road network in India. 
 

References 
1. Kichloo MA, Sohil A, Sharma N. Wildlife at the 

crossroads: Wild animal road kills due to vehicular 
collision on a mountainous highway in northwestern 
Himalayan region. Journal of Threatened 
Taxa,2022:14(1):20517–20522.  

2. Saxena A, Chatterjee N, Rajvanshi A, Habib B. 
Integrating large mammal behaviour and traffic flow to 
determine traversability of roads with heterogeneous 
traffic on a Central Indian Highway. Scientific 
Reports,2020:10(1):18888–18888.  

3. Kumar S, Khatavkar P, Dev P, Yadav UVS, Shinde 
AA. Modeling the Impact of Highways on the 
Impedance of Movement and Mortality Locations of 
Wildlife: A Case Study of the NH6 in Maharashtra, 
India, 2018, 349–363.  

4. Biswas J, Shil J, Ray K, Ahmed M, Ray D. Mitigating 
linear infrastructure: Artificial canopy bridges as a key 
mitigating tool to reduce golden langur (Trachypithecus 
geei) road accidents in Assam, India.  

5. Mukherjee S. Wildlife Roadkill Mitigation in India.  
6. Sushanth SJ, Gopal PVSA, Ganesh SR, Molur S, 

Kumara HN, Singh M. Impact of linear infrastructure 
and landscape characteristics on wildlife roadkill in the 
Nelliyampathy Hills, Western Ghats, India. Scientific 
Reports, 2025, 15(1).  

7. Kumar N. Curiosity Killed the Kite: Case Study on a 
Black Kite, Milvus migrans Boddaert, 1783 (Aves: 
Accipitridae) Mortality from Vehicular Collision and its 
Mitigation Strategies,2025:4(2):8–13.  

8. Husain K, Mehta P. Vertebrate road kills on State 
Highway 26 in Khandwa Forest Division, central India. 
Journal of Threatened Taxa,2023:15(4):23016–23028.  

9. Kumar D, Gayakawad D, Ghosh D. The Road ‘More’ 
Travelled: Assessing Snake Road Kills Across Three 
Habitat Types in the Central Western Ghats, India, 
2024.  

10. Jeganathan P, Mudappa D, Kumar MA, Raman TRS. 
Seasonal Variation in Wildlife Roadkills in Plantations 
and Tropical Rainforest in the Anamalai Hills, Western 
Ghats, India. Current Science,2018:114(3):619–626.  

11. Samson A, Regupathikannan J, Edward P. 
Understanding the Ecological Impacts of Roads on 
Wildlife: A Focus on the Mudumalai Tiger Reserve, 
India.  

12. Santhasivam A, Santhanakrishnan B. Dark Side of the 
Development: A Review on Road Mortality of Wildlife 
in the Western Ghats Biodiversity Hotspot.  

13. Crossing structure use in a tiger landscape, and 

implications for multi-species mitigation. 

Transportation Research Part D: Transport and 

Environment,2022:109:103380–103380.  

14. Baskaran N, Boominathan D. Road kill of animals by 

highway traffic in the tropical forests of Mudumalai 

Tiger Reserve, southern India. Journal of Threatened 

Taxa,2010:2(3):753–759.  

15. Clevenger AP, Chruszcz B, Gunson KE. Highway 

mitigation fencing reduces wildlife-vehicle collisions. 

Wildlife Society Bulletin,2001:29(2):646–653.  

16. Huijser MP, Duffield JW, Clevenger AP, Ament R, 

McGowen PT. Research, part of a Special Feature on 

Effects of Roads and Traffic on Wildlife Populations 

and Landscape Function: Cost-Benefit Analyses of 

Mitigation Measures Aimed at Reducing Collisions 

with Large Ungulates in the United States and Canada: 

A Decision Support Tool, 2009.  

17. Road kill of domestic animals along the National 

Highway No. 52 (Banderdewa to Balipara), Assam, 

India, 2020.  

18. Habib B, Saxena A, Jhala Y, Rajvanshi A. Monitoring 

of Animal Underpasses on National Highway 44 

(Earlier 7) Passing Through Pench Tiger Reserve, 

Maharashtra, India.  

19. Baxter-Gilbert J, Riley JL, Lesbarrères D, Litzgus JD. 

Mitigating Reptile Road Mortality: Fence Failures 

Compromise Ecopassage Effectiveness. PLOS 

ONE,2015:10(3):1–15.  

20. Joshi AM. Wildlife Mitigation Measures. International 

Journal of Science and Research, 2024.  

21. Reddy VN. Human–Wildlife Conflict on Roads: 

Factors Contributing to Animal Deaths and Possible 

Mitigation Measures, 2025.  

22. PawSense: Smart AI System for Animal Safety on 

Roads, 2025, 154–161.  

23. Jangid A, Pandey D, Vyas A, Onial M. Optimal 

Placement of Wildlife Crossing Structures Along Roads 

in an Open Natural Ecosystem.  

24. Monge-Nájera J. Mortalidad en carreteras de 

ecosistemas tropicales: revisión con recomendaciones 

para su mitigación e investigación futura.  

25. Masroor MD, et al. Assessing road-kill mortality in the 

highway passing through urban, agricultural, forest and 

river landscapes in Bihar. Journal of Experimental 

Zoology, India, 2023.  

26. Pawgi M, Joshi Y, Deshmukh SD, Purohit A, Pawgi K, 

Yosef R. Monitoring roadkill in Amravati, India: A 

Citizen Science Project. European Journal of Ecology, 

2024, 10(2).  

27. Roy M, Sukumar R. Railways and Wildlife: A Case 

Study of Train-Elephant Collisions in Northern West 

Bengal, India, 2017, 157–177.  

28. Pavithra Shri K, Gunasekaran C, Salahudeen M, 

Asaikkutti A, Agnes Deepa A. Assessment of Response 

of Elephants to Beehives Placed in a Paddy Field. 

Gajah,2013:38:42–43.  

29. Asaikutti A, Gunasekaran C, Rajasekar P, Siva T. 

Annotations and Suggestions on Elephant Proof 

Trenches to Reduce Human Elephant Conflicts in 

Coimbatore Forest Division, South India: Effectiveness 

of EPT on Human Elephant Conflict. Journal of 

Advanced Applied Scientific Research, 2022, 4(3).  



  

184 

30. Vadivalagan C, Gunasekaran C, Salahudeen I. 

Molecular Phylogeny of Recurrent Road Killed 

Butterflies in Nilgiri Biosphere Reserve, India, Using 

CO1 Gene Marker. African Journal of 

Biotechnology,2012:11(79):14433–14439.  

31. Vadivalagan C, Gunasekaran C, Salahudeen M, 

Heavenlin M, Karthika P. A Study Based on the Survey 

of Lepidoptera Victims on Road Kills in Coimbatore, 

Tamil Nadu, India. International Journal of Recent 

Scientific Research,2012:3(5):340–342.  

32. Mohana Panneer Selvam, Gunasekaran C, 

Elanchezhian M, Salahudeen MI. Assessment of 

Habitat and Seasonal Diversity of Ants in Mukurthi 

National Park: A Preliminary Study. African Journal of 

Science and Research,2013:2(6):14–19.  

33. Elanchezhian M, Gunasekaran C, Lena M, Shobana G, 

Mohana P. Diversity of Insects in Kallar Horticulture 

Farm, Western Ghats, South India. International Journal 

of Recent Scientific Research,2013:4(4):476–480.  

34. Shunmuga Perumal P, Wang Y, Sujasree M, Tulshain 

S, Bhutani S, Kiruthik Suriyah M, et al. LaneScanNET: 

A Deep-Learning Approach for Simultaneous Detection 

of Obstacle-Lane States for Autonomous Driving 

Systems. Expert Systems with 

Applications,2023:233:120970.  

35. Salahudeen M, Gunasekaran C, Rajasekar P, Julie E, 

Mohamed Ashik M. Distribution Pattern of Soil Mite 

(Acari: Oribatida) Communities in Mukurthi National 

Park, Tamil Nadu, India. International Journal of 

Entomology Research,2022:7(6):178–180.  


