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To minimize the risk of collisions between 
elephants and trains, the Ministry of 
Environment, Forest and Climate Change and 
the Ministry of Railways in India have jointly 
undertaken several measures. These include the 
construction of underpasses and overpasses 
for safe elephant passage, setting up of signage 
boards to warn locomotive drivers, and speed 
regulations in elephant corridors. Further, 
efforts have also been made to sensitize 
train drivers and railway staff about elephant 
movements and using technology to track 
and predict elephant movements near railway 
tracks .These collaborative efforts aims to 
safeguard elephant populations while ensuring 
the smooth operation of railway services, and 
are part of a comprehensive strategy to reduce 
train-elephant collisions.
 
By implementing early warning systems like 
DAS, underpasses, overpasses, level crossings 
and installing barriers at vulnerable points along 
railway tracks, the Ministry of Environment, 
Forest and Climate Change and the Ministry of 
Railways aim to create a safer environment for 
elephants while maintaining efficient rail 
operations.

The collaboration between the Ministry of 
Environment, Forest and Climate Change 
and the Ministry of Railways underscores the 
importance of inter-departmental cooperation 
in wildlife conservation. By aligning their 
efforts, these ministries are working towards 
a sustainable solution to mitigate the risk of 
elephant-train collisions.
  
A combination of technological innovations, 
such as the use of thermal imaging cameras and 
automated alert systems, & traditional methods, 
like patrolling and community involvement, are 
being employed by the Ministry of Environment, 
Forest and Climate Change and the Ministry 
of Railways to protect elephants from train 
accidents.
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Based on a meeting on 17th August 2022, the Hon’ble Minister of Railways, Government of 
India, instructed the Ministry of Environment, Forest and Climate Change (MoEF&CC) to pro-
vide at least 100 locations of existing railway segments across sensitive elephant and tiger 
landscapes in the country for construction of permanent mitigation measures in view of 
wildlife-train collisions (Proceedings under Ministry of Railways letter No. 2022/CE-IV/Elephant 
Pass dated 30th September 2022). Consequently, details of sensitive stretches for constructing 
permanent and temporary mitigation measures were provided by the MoEF&CC (vide 
OM F.No. 12-1/2019-PE (Part-I), dated 30th August 2022). Further PCCF (WL) and CWLW, 
Uttarakhand (vide letter 895/698Dehradun, dated 31st October 2022) provided a list of 
sensitive locations for construction of permanent measures to mitigate wildlife rail collisions 
in the state. 

A. Railway lines near Haldwani
Of the nine priority segments for mitigation on railway lines in Uttarakhand state, two 
segments both starting at Lalkuan station, were visited during the field survey. There have 
been regular incidents of wild animal mortality on the tracks recently and in the past. The 
Lalkuan to Gularbhoj railway line (segment 1 hereafter) connects Kashipur in Uttarakhand to 
Lalkuan via Sultanpur and Gularbhoj. A 16 km segment of the railway line lies within elephant 
habitat in the Terai East Forest Division. The Lalkuan to Chhatarpur railway line (Segment 2 
hereafter) connects Rampur in Uttar Pradesh to Lalkuan via Bilaspur (UP) and Rudrapur (UK). 
An 8 km segment of the railway line passes through elephant habitat. Additionally, the railway 
intersection near the Indian Oil (IOCL) premises was flagged as a potential conflict point 
where regular elephant movement has been observed (Fig. 1).

The Terai Arc Landscape supports a sizeable elephant population, that has increasingly come 
into conflict with humans because of habitat fragmentation. Further the Central Terai Forest 
Division is also considered a major source of tigers for the Western Terai Arc Landscape. 
Linear infrastructure such as roads and railway lines have further fragmented elephant 
movement pathways, leading to elephant mortalities especially through collisions with trains. 
Elephant and wildlife movement within the Terai Central Forest Division is hampered because 
of the aforementioned railway lines, leading to several wildlife mortalities in the two sections 
(Table 1). Further, the railway line (Haldwani to Kathgodam) and National Highway 109 near 
the IOCL premises intersect elephant movement pathways between Central Terai and the 
Gola range (via the Gola River corridor). These human developments, including the Haldwani 
township, have compromised connectivity within the landscape. 

A female elephant was injured after colliding with a train on the eve of Diwali (13th November 
2023). The incident necessitated a swift need to take urgent steps to mitigate the railway 
tracks passing through forested areas in the landscape. Consequently, a team from WII, Forest 
Department and railways officials visited the railway tracks during 20th and 21st November 
2023. 

The main objective of the survey was to assess use of habitat near both railway lines by 
elephants and other wildlife, and subsequently determine locations, types and dimensions of 
mitigation measures for priority stretches.

B. Railway lines vulnerable to elephant-train collisions in Uttarakhand 
A list of railway lines along with proposed mitigation measures appropriate for the sites was 
shared by the Uttarakhand Forest Department, attached as Appendix II.

01. Introduction
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Figure 1: Railway segments inspected near the Central Terai Forest Division during the field visit.
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Prior to the survey, the Forest Department provided us with locations of 11 points along both 
railway lines that they considered priority wildlife crossing zones. Thereafter, we walked along 
both railway lines with Railway officials and Forest Department personnel, and collected data 
on animal signs on and near the railway tracks, information of previous railway line crossings 
and use of trails near railway lines by elephants and other wildlife. The GPS coordinates and 
chainages of these sites were noted down. We also collected records of previous wild animal 
mortality and wildlife sightings on the railway track from the Department and Railways. 

We collated the aforementioned information in the GIS-domain to determine priority high-use 
railway segments. Mitigation measures were then suggested based on width of crossing zone, 
track height of the railway line, presence of drainage structure and human infrastructure 
(potential for conflict) in that segment. 

Table 1: Mortality of elephants and other wildlife on the Lalkuan to Gularbhoj, and Lalkuan to Chhatarpur railway 
line passing through forests of the Terai Central Forest Division as reported by the railways and forest department.

S.No.

Lalkuan-Gularbhoj

1.	

Lalkuan-Chhatarpur

2.	

3.	

4.	

5.	

6.	

7.	

8.	

9.	

Terai Central Forest Division

10.	

11.	

12.	

13.	

14.	

Date

18.08.2021

17.04.2017

11.03.2018

27.05.2018

18.08.2021

20.02.2022

18.12.2022

08.05.2023

21.09.2023

04.12.2002

21.10.2010

08.09.2021

18.12.2022

29.11.2022

Chainage/Range

13/2

57/8-10

61/1-2

60/3-4

13/2

62/1-2

64/08

63/5-6

66/6-7

Tanda

Tanda

Tanda

Tanda

Rudrapur

Details

Female elephant and calf run over

Two elephants dead

Two elephants dead

One elephant dead

Female elephant and calf run over

Elephant herd crossing, one dead

Elephant calf injury by collision

Elephant collision

Elephant injury by collision

One male elephant 

One male elephant

One female elephant

One female elephant

One female leopard 

02. Field Survey
* The objective of the field survey was to minimise elephant-train collisions either by constructing underpasses 
and overpasses wherever possible, by reducing the time taken by elephants to cross the railway tracks by easing 
movement across the track through construction of ramps and level crossings, and by implementation of 
technology for early detection and warning systems. 
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The railway track along this segment is relatively flat with regard to the surrounding terrain. 
Based on the field survey, discussions and data obtained from the Forest Department and 
Railways, majority of segment 1 was found suitable for wildlife movement, since most of the 
crossing sites have similar characteristics in terms of track height and adjacent vegetation. 
Multiple sites of elephants crossing the track were reported by the railways, FD ground staff 
and observed on field. Two wildlife mortality sites were also reported, that coincided with the 
priority crossing zones flagged by the FD (Fig. 2).  

Consequently, given the importance of almost entire stretch of segment 1 for wildlife 
movement, and the relatively flat track, we recommend construction of ramps that would help 
wild animals, especially elephants, quickly cross the railway track. Ramps are to be constructed 
on the following ten priority sensitive stretches (Table 2). These stretches are indicative of the 
aggregations of signs and sightings of elephants and other wildlife as observed and reported, 
and ramps may be constructed on other suitable sites along this track as well. One ramp with 
rubberised level crossing is to be constructed every 250 m within these segments 
wherever the maximum slope gradient can be maintained (Fig. 3). The width of the 
crossing should be 25 m (at the top). DAS-based (Distributed Acoustic Sensing) IDS (Intrusion 
Detection System) should be installed on the railway section on priority to monitor wildlife 
movement across the railway track to avoid future collisions and deaths. Cable laying for this 
intrusion system should be done at least 200-250 m away from railway track. i.e. in forest land 
so that sufficient reaction time is available to disseminate information to train operation staffs.

3.1. Lalkuan to Gularbhoj railway line

03. Site-Specific Findings
& Mitigation Measures

Table 2: Approximate start and end GPS coordinates of stretches of the Lalkuan to Gularbhoj railway line 
segment considered sensitive with respect to presence and movement of elephant and other wildlife.

S. No.

1. 

2.

3.

4.

5.

6.

7.

8.

9.

10.

Start GPS

29° 4’39.82”N
79°30’23.73”E

29° 4’42.78”N
79°29’29.96”E

29° 4’47.22”N
79°28’8.84”E

29° 4’48.86”N
79°27’37.94”E

29° 4’49.38”N
79°27’29.68”E

29° 4’50.41”N
79°27’7.78”E

29° 4’54.97”N
79°25’42.99”E

29° 4’56.92”N
79°25’3.64”E

29° 5’9.80”N
79°23’52.94”E

29° 5’26.09”N
79°22’40.76”E

End GPS

29° 4’41.34”N
79°29’57.17”E

29° 4’45.89”N
79°28’34.13”E

29° 4’47.75”N
79°27’59.56”E

29° 4’48.40”N
79°27’46.34”E

29° 4’49.65”N
79°27’23.40”E

29° 4’52.36”N
79°26’30.93”E

29° 4’55.71”N
79°25’31.13”E

29° 5’8.03”N
79°24’0.74”E

29° 5’20.46”N
79°23’6.43”E

29° 5’39.99”N
79°21’38.39”E

Length (m)

700

1500

250

225

170

1000

320

1740

1300

1740
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Figure 2: Representation of wildlife sightings as reported by the Railways (green circles), animal signs recorded 
during field survey by WII team (green pins), and sensitive animal crossing zones identified by the UK Forest 

Department (blue pins), on Segment 1 (Lalkuan to Gularbhoj).
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Figure 3: Diagrammatic representation of layout of ramps, spaced 250 m apart, on identified priority elephant 
movement stretches on the Lalkuan to Gularbhoj railway segment.

3.2. Lalkuan to Chhatarpur 
During the field survey, we observed fairly regular elephant movement near and on the railway 
track, in addition to signs of tigers and leopards. Regular movement was also reported from 
the section after the curve near chainage 61.00 km (approximate), where the track borders 
the Pantnagar airport and the G.B. Pant University of Agriculture and Technology (Fig. 4). 
Facilitating movement near this segment would elevate conflict of elephants with humans, and 
it is therefore suggested to fence the railway track on both sides after the curve 
(approx. chainage 61.00 km) till the end of the forested segment of the railway 
track (approx. chainage 57 km). 

Mitigation measures from Lalkuan station till chainage 61.00 km:

The track height varies between 3.25 and 5.5 m in this section, which later decreases to 2 to 
3.5 m towards Chhatarpur. Thus, the segment of the railway track where structural mitigation 
would be beneficial for wildlife and elephants is the segment between Lalkuan station and 
till chainage 61.00 km (approximate). All drainage structures in this segment should be made 
suitable for animal movement, most of which are currently waterlogged (Fig. 5). 

Animal underpasses:

Additionally, eight animal underpasses are recommended on the stretch. The underpasses 
should measure 30 m in width. The height of the underpasses should be 6 m. The height of 
the underpasses should not be achieved by digging as it would lead to further water logging, 
rendering the underpasses unusable by wildlife. Further, water logging is to be avoided under 
these passages by any required means. 
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The GPS locations of the recommended structures is provided below (Table 3). Before 
construction of the structures, the exact locations should be verified and validated on-field in 
consultation with the Forest Department.  
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Clearing land for animal movement:

Presently, water has accumulated on both sides of the railway track on this stretch. This would 
prevent wildlife from using the existing drainage structures and those proposed (Table 3). 
Therefore, it is important to drain this water from both sides to facilitate wildlife movement 
across the track. 

For this purpose, we suggest installation of pipe culverts measuring 1 m in diameter to ensure 
free flow of water across the railway line. The pipe culverts are to be placed every 300 – 500 
m depending on degree of water logging. Waterlogging can also be cleared through mechanical 
ways or by creating channels to drain water away from the railway embankment. Creation of 
channels and drains to ensure that water flows during monsoon season, and is not stagnant 

Figure 5: Water logging on both sides of the railway embankment on the Lalkuan-Chhatarpur railway track can 
make the drainage structures unusable by wildlife.

Table 3: Recommended animal underpasses on the railway line 
segment from Lalkuan station to (approx.) chainage 61.00 km

S. No.

1. 

2.

3.

4.

5.

6.

7.

8.

GPS Location (mid-point)

29° 3’19.79”N
79°30’37.36”E

29° 3’9.66”N
79°30’20.77”E

29° 3’1.52”N
79°30’7.33”E

29° 2’50.61”N
79°29’49.34”E

29° 2’44.59”N
79°29’39.48”E

29° 2’32.10”N
79°29’19.07”E

29° 2’27.28”N
79°29’11.29”E

29° 2’14.28”N
79°28’50.00”E
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Fencing, and light and sound barriers:

Additionally, light and sound barriers are to be provided along the railway track from Lalkuan 
to chainage 61.00 km. Elephant-proof fencing should be constructed along the entire track, so 
that only the crossing structures are used for movement by wildlife. 

Further, fencing should be continued towards the entire segment from the curvature (chainage 
61.00 km) till the end of the forested segment of the railway track. This would also act as a 
fence to deter elephant movement across the track towards Pantnagar airport and university.
Further, in case future expansion (to double track) or upgradation of the Lalkuan to 
Chhatarpur railway track is planned, it is recommended to realign the segment from outside 
the forest (Fig. 6).

after, can reduce water logging, thus enabling wild animals to use the bridges as crossing 
structures.Thereafter, the ditches on both sides of the railway track should be filled with soil 
or other material to prevent further waterlogging. Additionally, suitable native herb and shrubs 
may be planted to stabilise the soil in these ditches. 

Coordination between the Forest Department and Railways would be required to carry out 
this exercise and to maintain dry passageways for wildlife. 
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Figure 6: Suggested realignment of Lalkuan to Chhatarpur railway track in case upgradation or double-tracking 
is proposed in the future.
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3.3. Railway crossing near IOCL

A 375 m long overpass is recommended on this stretch to enable elephant movement from 
the forest on the west towards the small forest patch lying after the IOCL boundary wall, that 
would connect the East Terai Forest with the forests of the Gola range (Fig. 7). The overpass 
may be arch-shaped too. Fencing, preferably made of train track barriers, along the boundaries 
of the forest on both sides of the overpass should be provided to funnel elephant and wildlife 
movement towards the overpass. Additional light and sound barriers should be added on both 
sides of the overpass to encourage wildlife movement on the overpass. 

It is further recommended to reclaim the agricultural land lying within the corridor leading to 
the Gola range (Fig. 8).
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Figure 8: Indicative area (green polygon) where land reclamation for inclusion in the corridor may be helpful to 
restore animal movement across the Central Terai Forest Division towards the Gola range via the Gola River.
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Ramps should be made of compressed soil, and cement wherever feasible. Ramps should be at 
least 25 m wide at the top, and the slope of the ramps should not be more than 25°. Adequate 
land may be acquired to ensure that a gradual incline is provided at both ends of the overpass. 

The ramps should be maintained regularly to check for erosion and breakage. Ramps should 
be revegetated using native grass species, and landscaping should be done in such a way so as 
to make the overpass appear contiguous with the surrounding landscape. 

The orientation (direction) of the ramp can be perpendicular or oblique with respect to the 
railway track considering the land and slope available to flatten the ramp to a navigable slope. 

Use of animal sensors such as Intrusion Detection System (IDS) that is integrated with the 
communication system of the train that are already in use by several railway divisions (e.g. 
North East Frontier Railway and East Coast Railway) in elephant landscapes should be explored. 
The system would provide a long-term viable solution to mitigate incidences of wildlife-train 
collisions. https://nfr.indianrailways.gov.in/view_detail.jsp?lang=0&dcd=2184&id=0,4,268).

The fences to be installed along the railway stretches should be elephant-proof, i.e., resistant 
to damage by elephants. For this purpose, fences made of used railway tracks (like those used 
for crash barriers on highways) should be used. The fences should be placed in three vertical 
rows, and the height of the topmost barrier should be approximately 2-3 m (shoulder height 
of adult elephant). 

Ramps

Intrusion Detection System

Fencing

04. Mitigation Measures 
       Design Specifications
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05. Additional Measures to be 
      Implemented

Watch towers for patrolling and protection purposes are to be made along the tracks. The 
locations of the proposed watch towers have been provided below (Table 4).

Regular clearing and pruning of trees and bushes along both railway tracks up to 30 m from 
the railway track must be undertaken. This would help decrease the possibility of accidents 
by increasing visibility for both train drivers and wild animals.

Two control rooms are to be set up along both the railway tracks – one on the Lalkuan-
Gularbhoj segment in Pipalpadav range, and the other on the Lalkuan-Chhatarpur segment 
at Tanda range. The exact location of the control rooms may be finalised in collaboration 
with the Forest Department. 

Additionally, resources such as wireless and communication network, 2-wheelers, manpower, 
and other equipment for patrolling the railway track and adjacent forest area would be 
required by the Forest Department. The specifics of these may be finalised in collaboration 
with the Forest Department. 

Table 4: Locations propose for construction of watch towers along the railway lines.

Range & plot

Tanda Range
Gangapurpatiya Plot No. 20

Tanda Range
Tanda Plot No. 16

Pipalpadav Range
Pipalpadav Plot No. 17

GPS Location

29° 2’57.86”
79° 29’52.38”

29° 3’5.26”N
79°30’30.64”E

29° 5’58.75”N
79°22’8.14”E

A.

B.

C.

D.

14



The following blanket recommendations are to be implemented across all sites:

Distributed Acoustic Sensing (DAS) – based Intrusion Detection Systems (IDS) are to be 
implemented on all sensitive stretches on priority. Further all level crossings and ramps 
should incorporate the DAS IDS system as well.

Sign boards on the sensitive stretches should be erected to alert loco pilots, along with 
indications of specific wildlife-crossing zones. 

Goods trains should be scheduled for the daytime as much as possible or during the time 
period when the activity of the wildlife species especially elephants is at its minimum.

For construction of structural mitigation measures (underpasses, overpasses, level cross-
ings and ramps), the WII report on specifications of mitigation measures should be referred. 

Regular clearing of vegetation till at least 30 m on either side of the railway tracks is to be 
done to increase visibility for both loco pilots and elephants. The frequency and responsi-
bility of carrying out pruning may be decided mutually by both parties. 

Strict restriction and fines on disposal of garbage, especially food items, from operating 
trains on railway tracks in sensitive stretches and railway stations near them should be 
imposed. 

Joint teams of railways and forest department personnel should be formed for all critical 
stretches. The team would be responsible for joint patrolling on the track of elephant pres-
ence, coordination and information sharing, and regular cleaning of railway tracks. This can 
be achieved by creating WhatsApp groups for each region comprising of senior officials and 
frontline staff of the railways and forest department. 

There should be regular cooperation and exchange of information between forest depart-
ment and railways staff. Regular sensitization workshops for railway staff, especially loco 
pilots and ground staff should be conducted. 

Most railway tracks in the surveyed areas are in the process of getting electrified. Adequate 
measures (insulation and proofing of all electric infrastructure) should be taken to avoid 
incidents of electrocution of wildlife because of the railway electric infrastructure. 

To discourage use of wildlife-friendly ramps and level crossings by people and vehicles, 
concrete barrier poles and/or other barriers should be built that are high enough to block 
passage of 2 and 4-wheelers, but low enough to allow elephants to pass. 

Incidences of elephant and wildlife injury and mortality should be documented by both 
parties, with complete details on GPS location, chainage, date and time of day. 

In the future, all metre-gauge to broad-gauge conversion projects in elephant landscapes 
should include comprehensive elephant mitigation plans.

In the future, railway stretches posing collision and barrier risks to wildlife should be iden-
tified that exist beyond elephant reserves and protected areas, such as corridors.
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06. General recommendations 
 for all sites
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India is a megadiverse country, with only 2.4% of the world’s land area, but accounts for 
7-8% of all recorded species of the world, including about 91,000 species of animals and 
45,500 species of plants. India is also the second-most populous country in the world with a 
population of over 1.3 billion people! To transport and cater to the needs of such a large 
population, the Indian Railway is the main artery of inland transportation in India. In 2020, it 
carried a total of 808.6 crore passengers! Indian Railways is also the single largest employer 
in India and the eighth largest in the world, employing approximately 13 Lakh people. It is 
the country’s lifeline for large-scale traffic movement – freight and passengers. Railways are 
at the core of India’s economic development and make it possible to conduct many activities 
like business, sightseeing, and pilgrimage along with the transportation of goods over longer 
distances. In fact, the Indian Railways is among the world’s largest rail networks and runs 
thousands of trains daily. To cater to India’s fast-growing economy, the railway sector has 
envisaged Vision 2024 to achieve targets of 2024 MT freight loading by 2024. The railway also 
aims to electrify the entire network.
  
Recognized as economic, energy-efficient, and environment-friendly relative to other means 
of transport such as roads and air, the expansion and upgrading of railways is seen as an 
important measure in supporting development through large-scale movement of people and
goods. However, railway construction and operation has its ecological effects, and a range 
of impacts on wildlife and habitats have also been documented. Several of India’s passenger

07. Dashboard for monitoring 
      implementation of mitigation  
      measures



and freight trains crisscross through some of the country’s most sensitive wildlife habitats, 
particularly protected areas and corridors that are home to critically endangered tigers 
and elephants, amongst other animals. The extensive network of our Railways cuts through 
several of these forested landscapes, compromising the connectivity of the landscape and 
resulting in a barrier effect.

To reduce the impact of railways on our wildlife, it is important to come together and develop 
measures that can protect India’s rich biodiversity and also help to develop a system that is 
more sustainable and effective in minimizing mortalities and reducing barrier effects across 
the railways tracks passing through sensitive habitats in India

Project Elephant Division of MoEF&CC in coordination with Ministry of Railways and Wildlife 
Institute of India has identified sensitive stretches which need prioritization for mitigation 
planning. The portal is developed to monitor the progress of implementation of mitigation 
measures from the beginning. The process involves joint surveys of the identified stretches by 
officials of the Forest Department, Railways and Wildlife Institute of India, recommendation 
of mitigation measures and implementation of the mitigation measures. The mitigation 
proposed on the stretches surveyed by various team has been upload on the dashboard. The 
dashboard can be accessed at Railway Crossing Zones Dashboard (arcgis.com)

The purpose of the dashboard is to monitor the implementation of the mitigation measures 
on the surveyed stretches.  The officers are requested to update the information on the 
dashboard developed for the purpose. In case of any issues please reach us at 
projectelephant.moef@gmail.com or elephantcell@wii.gov.in
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Sensitive Railway Stretch

https://bhlab.maps.arcgis.com/apps/dashboards/f51cd24fa5324067b51f7c756ba51c19
mailto:projectelephant.moef@gmail.com
mailto:elephantcell@wii.gov.in
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1. Shri Himanshu Bagdi, DFO, Tarai Central Forest Division, Haldwani

2. Shri Roopnarayan Gautam, RFO Tanda

3. Shri Bhopal Singh Keda, RFO Rudrapur

Indian Railways:
4. Shri Harish Rartoliya, Senior DOM, Izzatnagar

5. Shri Pravesh Kumar, Senior DST, Izzatnagar

6. Shri Arun Kumar, Senior DEN Izzatnagar

7. Shri Subodh Thapliyal, ADEN, Kashipur 

8. Shri Vineet Kumar, Senior DEE, Izzatnagar 

08. List of State Forest Department 
       and Indian Railways officials 
       consulted during the survey

09. References
Project Elephant, MoEF&CC, Government of India (2023), Elephant Corridors of India 2023 
(Edition – 1/2023). 

WII, (2024). General Guidelines for Suggesting Mitigation Measures on Existing Railway Tracks 
Through Elephant Habitats in India.





14

APPENDIX 1

















APPENDIX 2















Project Elephant Division
Ministry of Environment, Forest & 
Climate Change
6th Floor, Jal Block, 
Indira Paryavaran Bhawan,
Jor Bagh Road, 
New Delhi 110003.
E-mail: projectelephant.moef@gmail.com


