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OFFICE MEMORANDUM

Sub: Comments on the draft guidance document on ‘Eco-friendly
measures to mitigate impacts of linear infrastructure on
wildlife’. '

In the 327 meeting of Standing Committee of NBWL held on 21st January

2015, the Committee desired that Wildlife Institute of India would prepare

standard guidelines for mitigation measures to be adopted for linear

development projects proposed in Protected Areas. Accordingly, WII has
prepared the guidance document and was discussed in a meeting held on 17t

December 2015 under Chairmanship of Additional Director General Forests

(Wildlife). A copy of the draft ‘Eco-friendly measures to mitigate impacts

of linear infrastructure on wildlife’ is attached herewith.

It is requested that comments and suggestions, if any, on the draft may

kindly be e-mailed at: igfwl-mef@nic.in

The last date for receipt of comments /suggestions by e-mail is 7th

3

(S.P.Vashishth)
Deputy Inspector General of Forests (WL)
Tel: 011-24695355

November 2016.

Encl: As above
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Globally the body of knowledge and guidance on best
practices adopted for mitigating impacts of linear
infrastructure projects is fast accumulating. Best
practice guidelines have been developed in many
countries for different species and landscapes. This
section provides a ready reckoner and quick glance at
guidance available globally for adapting measures to
mitigate impacts of such infrastructure.
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LIST OF EXISTING
GUIDANCE ON
MITIGATION
MEASURES

TO ABATE
ECOLOGICAL
IMPACTS OF
LINEAR
INFRASTRUCTURE

Handbook of Road Ecology.
-van der Ree, R., D. J. Smith and C. Grifo. 2015.

John Wiiey & Sens, UK. p552. DOV
10.1002/9781118568170.

This book brings together some of the leading
researchers, academics, practitioners and
transportation agency professionals from different
parts of the world to contribute towards improving
the ecological sustainability of [Inear infrastructure
such as roads, rail and utility elements that dissect
and fragment landscapes around the world. Chapter
subjects include planning and design, construction,
maintenance and management of linear
infrastructure, monitoring and evaluation of impacis
and effectiveness of mitigation measures, impacts
and solutions for specles groups and specific
regions, with regional examples from Asia, South
America and Africa.
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Safe Passages: Highways, Wildlife,
and Habitat Connectivity

- Beckmann, [. P, A. P Clevenger, M. Huijser, and
J. A. Hitty. 2010.

Island Press, Washington, D.C. p424.
ISBN1587269670, 9781597269674.

This book brings together the |atest information on
the emerging science of road ecology through
detailed case studies spanning local site-specific
interventions to state-wide planning for habitat
connectivity, to national legislation. It deals with the
importance of habitat connectivity in the context of
roads and the current planning approaches and
recent innovations aimed to mitigate road-related

impacts.



Road Ecology: Science and
Solutions

-R. T. T. Forman et al., 2002,

Istand Press, Washingotn, D.C. p481. ISBN
1558639334, 9781559639330.

In addition to laying the foundation of road
ecology, the various chapters delve into the
impacts of roads and transport infrastructure en
vegetation, wildlife populations, water resources,
aquatic ecosystemns, wind, noise and atmosphere,
and on the overall integrity of the landscape. The
book also demonstrates, by example, the
application of principles to mitigate ill-effects of
roads on the environment.

Road Ecology

Roads, Sensitive Habitats and Wildlife:
Environmental Guideline for India and South
Asia

- Rajvanshi, A., V. B. Mathur, G. C. Teleki and S. K. Mukherjee.
2001.

Wildlife Institute of india, Dehradun and Canadian
Environmental Collaborative Ltd., Toronto. p215.

Apart from being one of the early comprehensive guides to the
ecological impacts of roads in natural areas in India and South
Asia, and their interactions, this book provides guidance on
tools and methods to carry out environmental assessments of
such projects. It also describes the prevalent institutional and
legislative framework pertinent to road infrastructure. Case
studies of roads and rails passing through sensitive areas in the
Indian subcontinent are included, to drive home the importance
of assessments of anticipated ecological impacts of such
infrastructure on natural areas, and the need to formulate and
adhere 1o solutions to these problems.

The Ecology of Transportation:
Managing Mobility for the
Environment

- Davenport, J. and J. L Davenporl. 2006.

Springer Science & Business Media, The
Netherlands. p353. ISBN 1402045042,
5781402045042

This book reviews ecological impacts of all
forms of lransport: road, rail, ship and air.
The focus of the book ranges from
identification of threats, amelicration of
damaging effects, planning and design of
transpart systems, to minimisation of
environmental degradation. With respect io
terrestrial transportation systems viz. , road
and rail, the book deals with mortality, habitat
fragmentation and other impacts on wildlife
such as the barrier effect. It also deals with
methods to restore habitat connectivity across

transport corridors by promoting strategic
anvitonmental assessmants, ecological
enginearing and other sustainable transport
designs.
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GUIDANCE DOCUMENTS

Guidelines for Linear Infrastructure Intrusions in Natural Areas: Roads and Powerlines.
- National Board of Wildlife, Ministry of Environment and Forests, India. 2011.

http://envfor.nic.in/assets/FIRSTDraft%20guidelines % 20roads % 20and % 20powerlines. pdf.

This document gives an “overall policy priority schema and framework of generic and specific guidelines for the creation, design, realignment, removal, restoration and
maintenance and mitigation measures for roads and powerlines in defined natural areas of importance in the country”.

Environmental Impact Assessment Guidance Manual for Highways.
- Administrative Staff College of India, Hyderabad. 2010.

Ministry of Environment and Forests, Government of India, New Delhi. http:/fenvfor.nic.in/sites/default/files/highways-10_may O.pdf.

This document consists of a chapter-wise description of how an EIA report for this sector should be structured. The manual is aimed to help a wide range of users such as
the proponent, the environmental consultant, the regulatory authority and decision-makers, as well as the public and other stakeholders. In summary, it is a comprehensive
guide on the environmental clearance process in the highways sector.

Wildlife Crossing Structures Handbook: Design and Evaluation in North America.
- Clevenger, A. P and M. P. Huijser. 2011.

Report No. FHWA-CFL/TD-11-003. Western Transportation Institute, Bozeman, MT. http://roadecology. ucdavis.eduffiles/content/projects/DOT-
FHWA_Wildlife_Crossing_Structures_Handbook.pdf.

This handbook provides technical guidelines for the planning, design (for particular species or species groups in different landscapes) and evaluation of wildlife crossing
structures and their associated measures (fencing, gates). It describes ways to increase the effectiveness of established designs, and can be used to design crossing
structures for highway construction and road upgrading projects. Though intended for North American landscapes, the handbook provides detailed guidelines for impact
identification, remediation, planning and placement of crossing structures, and other practical applications.

Banff Wildlife Crossings Project: Integrating Science and Education in Restoring Population Connectivity across Transportation Corridors.
- A. P Clevenger, A. T. Ford and M. A. Sawaya. 2009.

Final report to Parks Canada Agency, Radium Hot Springs, British Columbia, Canada.p165.http://arc-solutions.org/wp-content/uploads/2012/03/Clevenger-et-al-2009-
Banff-wildlife-crossings-project. pdf.

This publication highlights the success of science-based engineering solutions for creating crossing structures for the wildlife in the Banff National Park bisected by a major
transportation corridor.

Guidelines on Mitigating the Impact of Linear Infrastructure and Related Disturbance on Mammals in Central Asia.
- Convention on Migratory Species (Wingard et al.). 2014.

UNEP/CMS/COP11/Doc.23.3.2. 11th Meeting of the Conference of the Parties.
http:/fwww.cms.int/sites/default/files/document/COP11 Doc 23 3 2 Infrastructure _Guidelines Mammals_in_Central Asia_E.pdf.

These guidelines delve into the legal frameworks available in Central Asian nations for mitigating the impacts of linear infrastructure on migratory species such as Asiatic
and Tibetan wild ass, Tibetan gazelle, Argali etc. and the assessment, planning, design, mitigation principles, construction standards and monitoring and evaluation
principles.



Review of Mitigation Measures Used to Deal with the Issue of Habitat Fragmentation by Major Linear Infrastructure.
- van der Ree, R., D. T. Clarkson, K. Holland, N. Gulle and M. Budden. 2008.

Reportfor Department of Environment, Water, Heritage and the Arts (DEWHA),Contract No. 025/2006, Published by DEWHA.
https://www.environment.gov.au/system/files/resources/dbcfbe 19-a 1bc-4405-b497-fdcec 7c05ab 1 2/files/habitat-fragmentation. pdf.

In addition to information on the effects of linear infrastructure on wildlife and effectiveness of measures to mitigate habitat fragmentation, this guidance contains a
review of cost-benefit analysis studies for these measures.

Identifying the Best Locations along Highways to Provide Safe Crossing Opportunities for Wildlife.
- Barnum, S. A. 2003. Colorado Department of Transportation Research.

Report No. CDOT-DTD-UCD-2003-9. http://arc-solutions.org/wp-content/uploads/2013/02/CDOT-DTD-UCD-2003-9-Barnum-2003 1. pdf.

This guidance summarises the ideal methods and techniques to identify crossing locations of wildlife for mitigation structures and other guidelines to create successful

mitigation projects.

Interaction between Roadways and Wildlife Ecology: A Synthesis of Highway Practice.
- National Cooperative Highway Research Program. 2002.

Transportation Research Board of the National Academies, Washington D.C.http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn 305.pdf.

This guidance deals with topics such as the regulatory context in the transportation planning and development process, assessment and scale of impacts on wildlife
ecology, analytical tools, and conservation measures and mitigation.

Design of Terrestrial Wildlife Crossing System: Nature Conservation Practice Note.
- Agriculture, Fisheries and Conservation Department, US, 2014.

Ref. AF GR CON 21/2. https://www.afcd.gov.hk/english/conservation/con_tech/filess/NCPN_No.04 Wildlife_Underpass_Structures v2006.pdf.

This is a technical guide for designing crossing structures for terrestrial wildlife. The note states that design considerations have been suggested from the ecological
perspective and that the engineering requirements and practicability are to be determined on a case-by-case basis.

Ecology Guidelines for Transmission Projects: A Standard Approach to Ecological Assessment of High Voltage Transmission Projects.
- EirGrid. 2012.

EirGrid and Natura Environmental Consultants, Dublin, Ireland.

These guidelines developed by EirGrid (an independent electricity Transmission System Operator (TSO) based in Ireland) provide best practice guidance for ecological
impact assessment for both flora and fauna in the planning and construction of high-voltage transmission projects.

Guidelines for Assessment of Ecological Impacts of National Roads Schemes.
- National Roads Authority, Ireland. 2009.

Ireland. http://www.tii.ie/technical-services/environment/planning/Guidelines-for-Assessment-of-Ecological-Impacts-of-National-Road-Schemes. pdf.
This document aims to provide guidance on the assessment of impacts on the natural environment during the planning and design of national road schemes.
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Principles, Practices and Challenges for Green Infrastructure Projects in Latin America.
- Quintero, J. D. 2012.

Discussion paper no. IDB - DP — 250. Inter-American Development Bank. hitp://www19.iadb.org/intal/intalcdi/PE/2013/11428.pdf.

This document emphasises a multi-level approach to infrastructure development, in order to overcome the limitations of traditional project-by-project approaches. It
promotes the development of smart, green infrastructure that would abate the long term impacts of habitat fragmentation and biodiversity loss caused by infrastructure in
natural areas, with special reference to linear infrastructure.

Smart Green Infrastructure in Tiger Range Countries: A Multi-Level Approach.
- Quintero J., R. Roca,A. J. Morgan and A. Mathur. 2010.
Global Tiger Initiative, The World Bank, Washington, D.C. http://www.globaltigerinitiative.org/download/GTI-Smart-Green-Infrastructure-Technical-Paper. pdf.

Aimed at South and East Asian countries that have tiger populations, this document includes details of impacts of infrastructure development on tiger conservation
landscapes, national and international policy options available to deal with infrastructure development, and cases of smart green infrastructure that have been developed in
some of the tiger-range countries. The ultimate goal is to provide a sound basis for informed decision-making, and for infrastructure development plans to be integrated with
national tiger conservation plans and policies.

Wildlife and Traffic: A European Handbook for Identifying Conflicts and Designing Solutions.
luell, B., et al. 2003.
European Co-operation in the Field of Scientific and Technical Research, Brussels. http://www.iene.info/wp-content/uploads/COST341_Handbook. pdf.

This manual describe the effects of infrastructure development on natural areas, especially with respect to fragmentation of natural areas. The handbook provides general
advice on reducing the impacts of present, future and to-be-upgraded infrastructure. Guidance with respect to the assessment of such impacts, ecological compensation,
and monitoring and evaluation of mitigation measures, is also provided.

Ecological Surveying Techniques for Protected Flora and Fauna during the Planning of National Road Schemes.
- National Roads Authority. 2009.

Ireland. http://www.tii.ie/technical-services/environment/planning/Ecological-Surveying-Techniques-for-Protected-Flora-and-Fauna-during-the-Planning-of-National-Road-
Schemes.pdf.

This document provides comprehensive guidance for carrying out biological surveys for environmental assessments of road infrastructure. General guidelines for dealing
with potential constraints, establishing baseline conditions and carrying out desk studies are provided. Group-specific guidelines, such as general surveying guidelines for
plants, fungi, invertebrates, birds, reptiles, amphibians, mammals etc., are given, along with 'key cards' for common Irish species. These cards may be modified for Indian
flora and fauna.

Safe Passage: A User's Guide to Developing Effective Highway Crossings for Carnivores and Other Wildlife.
- Reudiger, B. 2007.

Wildlife Consulting Resources, US. http://www.elkhornsioughctp.org/uploads/files/11827937 16carnivoresafepassage. pdf.
This document provides a general account of the tools that can be used to plan connectivity projects: the different measures that can be taken to facilitate carnivore



crossings, ranging from wildlife crossing signs for motorists to options of various crossing structures. Details of design considerations such as location, dimensions and
species-specific considerations are also provided.

Wildlife Vehicle Collision Reduction Study: Best Practices Manual.
- Huifser, M. P, et al. 2008.

Report No.FHWA-HRT-08-034U.S. Department of Transportation. https://www.fhwa.dot.gov/publications/research/safety/08034/08034.pdf.

This report details the causes and impacts of wildlife-vehicle collisions, and explains the various mitigation options available to ensure the safe passage of animals and
humans alike.

Roads in Rainforest: Best Practice Guidelines for Planning, Design and Management. Cairns, Queensland: Reef and Rainforest Research Centre Limited.
- Goosem, M. et al. 2010.

Australia. http://researchonline.jcu.edu.au/12113/1/goosem_guidelines.pdf.

These guidelines are aimed at planners, engineers and managers to inform them of the key ecological elements of rainforest environments that are unigue, and thus
require particular consideration when designing and constructing roads in these habitats.

Wildlife Crossings Guidance Manual.
- Meese, R. J., F. M. Shilling and J. F. Quinn. 2007.

Information Center for the Environment, Department of Environmental Science and Policy, University of California. Under contract to the California Department of
Transportation, Environmental Division. hitp://roadecology.ucdavis.eduffiles/content/projects/CA_Wildlife%20Crossings %20Guidance_Manual. pdf.

This manual presents case studies from California and elsewhere to illustrate guidance on tools to identify and assess wildlife crossings. It also includes a review of best
practice and is aimed at enhancing efforts to evaluate and avoid, minimise or compensate for wildlife crossing conflicts.

Best Practice Guidance for Biodiversity-inclusive Impact Assessment: A Manual for Practitioners and Reviewers in South Asia.
- Rajvanshi, A., V. B. Mathur and U. A. Iftikhar. 2012.

CBBIA-IAIA Guidance Series. Capacity Building in Biodiversity and Impact Assessment (CBBIA) Project, International Association for Impact Assessment (IAIA), North
Dakota, U.S.A.

Prepared as part of the IAIA project on Capacity Building in Biodiversity and Impact Assessment, this manual provides best practice guidance with specific examples from
five countries in South Asia and draws on the extensive experience of key experts in the field. The manual thus aims to provide practical information to assist planners
and decision-makers in assessing the potential impacts of projects and policies on biodiversity, and the continued provision of ecosystem services.

Avian Protection Plan (APP) Guidelines.
- The Edison Electric Institute's Avian Power Line Interaction Committee (APLIC) and U.S. Fish and Wildlife Service (USFWS). 2005.
http://www.aplic.org/uploads/files/2634/APPguidelines_final-draft_Apri2005.pdf.

This guidance document aims to help utilities devise an avian protection plan that would best fit their needs to reduce the operational and avian risks that result from
avian interaction with electric utility facilities through guiding principles and examples.
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GLOSSARY OF ECOLOGICAL
TERMS USED IN THE MANUAL

Abundance:
Age class:
Allee effect:
Amphibian:
Animal trail:
Arboreal:
Auditory signal:
Barrier effect:

Bask:
Biodiversity:

Biotic pressure:
Bottleneck:

Breeding colony:
Breeding:

Buffer:

Camera trapping:
Canopy:

Capture-mark-recapture:

Carnivore:

Carrying capacity:

Connectivity:

The total number of species in a particular ecosystem

Individuals of a population in the same age range

The positive correlation between population density and individual fitness

Cold-blooded organisms that begin their lives in water and then adapt to live on land as adults

A path in the forest made by repetitive use or passage of animals

Meaning tree; related to animals that depend on trees to provide all or part of their life requirements
A call or vocalisation for communication among animals

The extent to which roads or other linear features prevent, or filter animal movement. The barrier effect can be quantified by species,
populations and so on

Behaviour of exposing the body to the sun or warm surfaces to regulate body temperature exhibited by cold-blooded animals

The variety of life at any given spatial scale including all the levels contained within, including genes, species, communities and ecosystems
and their complex interactions

Pressures to an organism caused by other living organisms living in the same ecosystem and interacting with the affected organism

Defined area (e.g. particularly narrow part of a habitat corridor that, due to the presence of transport infrastructure or encroachment of other
land use, has become a limiting factor to animal migration or dispersal

A congregation of breeding individuals

Reproduction

Areas peripheral to a protected area where restrictions on resource use and special development measures are undertaken
A method for capturing wild animals on film in absence of humans, the data is then used for ecological research
Collection of above-ground individual plant crowns

Method used in ecology to estimate population size, where animals are initially captured, marked in some way (e.g. leg band) and then re-
sighted or re-captured at a later date. The ratio of marked versus unmarked individuals is used to estimate the size of the population

Animal that feeds on meat of other animals

The maximum number of individuals of a given species that a given area's resources can sustain indefinitely without significantly depleting or
degrading those resources

The degree to which a landscape facilitates or impedes movement among habitat patches. The concept of connectivity is used to describe
how the spatial arrangement and quality of elements in the landscape affect the movement of organisms among habitat patches



Conspecific:

Core:

Corridor:

Crossing structure:

Crossing zones:
Cryptic:

Critically Endangered:

Culvert:
Density:
Depredation:
Diel cycle:
Dispersal:

Diurnal:
'Dog-leg' design:

Ecosystem service:

Ecosystem:

Endangered:
Endemic:

Extinction:
Fatality hotspot:
Faunal passage

'Flight or fight' response:

Members of the same species
Areas within protected areas free of all human activities, also referred to as 'inviolate' areas
Components of the landscape that facilitate movement of organisms and continuation of ecological processes between areas of intact habitat

A structure such as a pipe, culvert, bridge, underpass or overpass that provides a passageway for wildlife over or under a road/railway. Most
traditional crossing structures are primarily intended to facilitate the flow of water

Stretches of linear infrastructure frequently used by animals to cross from one side to the other

Organisms that avoid cbservation or detection by their prey or predators, through camouflage, mimicry or by being nocturnal
The most severe conservation status for wild populations on the IUCN's Red List

Buried pipe or channel structure, that allows a watercourse and/ or road drainage to pass under a road or rail route

Number of organisms of a species present within an area

Raiding of crop fields by wild animals to eat crops

A period of 24 hours

Ecological process that involves the movement of one or more individuals away from the population in which they were born to another
location, or population, where they will settle and reproduce

Activity pattern where animals are active during the day
A course or way that turns at a sharp angle or has a sharp bend, especially a road or route that bends abruptly

Benefits such as goods and services, provided to society by ecosystems, for example production of food and water, control of climate and
disease, nutrient cycles and pollination

The community of living organisms (plants, animals, microbes) and non-living components of their environment (air, water, soil) interacting
as a functional unit

The second most severe conservation status for wild populations on the IUCN's Red List, after Critically Endangered

An ecological state of a species being unique to a defined geographic location — either the particular country or a local area (narrow or local
endemic)

The end of organism or a group of organisms after the death of the last individual of the species

Stretches along a road/railway line where maximum number of animal mortalities is concentrated

Measure installed to enable animals to cross over or under a road, rail or canal passageway: without coming into contact with the traffic
A physiological response to a perceived harmful attack or threat to survival wherein the animal either fights or flees
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Fire regime:
Foraging:
Furniture:

Gene flow:
Genetic drift:
Genetic viability:

Gliders:
Gliding:

Granivorous:
Green infrastructure:

Habitat degradation:
Habitat fragmentation:
Habitat matrix:

Habitat:

Herbaceous vegetation:
Herpetofauna:

Home range:

Important Bird Area:
Inbreeding depression:
Invasive species:
Invertebrates:

IUCN Red List:
Landscape ecology:
Landscape permeability:
Landscape:

Leaf litter:

Pattern, frequency and intensity of wildfires that prevail in an area
Searching for wild food resources

Logs, branches, rocks and other enrichment structures placed in wildlife crossing structures to provide shelter and/or protection from
predators

The transfer of alleles or genes from one population to another
Change in frequency of an allele in a population due to random sampling

The ability of a population to have a realistic chance of avoiding the problems of inbreeding and persisting in the long term by having a
certain amount of genetic diversity and a certain minimum number of members

Animals that manage to travel through the air by gliding from great heights, or leaping from the depths.

Mode of locomotion where an animal leaps or drops from high locations such as trees and covers great horizontal distances due to
aerodynamic force to reach a landing surface (typically another tree)

Animals feeding on the seeds or grains of plants

Infrastructure that is designed and developed by considering conservation values and actions in concert with land development, growth
management and built infrastructure planning

Process of change in the characteristics of an area that renders it functionally unable to support the species present
Process by which habitat loss results in the division of large, continuous habitats into smaller, more isolated remnants

A combination of 'non-habitat' and range of native habitat areas, or a portion of a landscape where habitat patches and corridors are
embedded in a wider mix of land uses

An area, usually consisting of predominantly native vegetation that is inhabited by a particular species
Vegetation composed mostly of herbs (plants which have no persistent woody stem above ground)
The reptiles and amphibians of a particular region, habitat or geographical period

The area in which an animal lives and accesses for normal daily activities such as food gathering, obtaining shelter, mating and caring for

offspring
An area recognised as being globally important habitat for the conservation of bird populations
Reduced biological fitness in a given population as a result of inbreeding, or breeding of related individuals

Plants, animals or pathogens that are non-native to an ecosystem and whose introduction is likely to cause harm to, or oust, native species

Animals that do not possess or develop a vertebral column; e.g. insects, shails, worms

A comprehensive inventory of the global conservation status of biological species

The study of the pattern and interaction between ecosystems within a region, and the way these interactions affect ecological processes
The quality of a landscape that allows organisms to move freely across it

A heterogeneous land area composed of a cluster of interacting ecosystems that creates a specific, recognisable pattern

Dead plant material such as leaves, twigs and barks that have fallen on the ground



Linear infrastructure:

Long-ranging species:
Mark-capture-recapture:

Mega-herbivore:
Meta-population:

Meta-population dynamics:
Migration:
Migratory birds:

Minimum viable population:

Mitigation:

Nest box:

Nest or roosting substrate:
Nesting:

Nocturnal:

NTFP:

Perch:

Pheromones:
Physiology:

PIT tags:

Poaching:
Population isolation:
Population viability:

Population:

Precautionary Principle:

Predator:

Prey:
Protected area:

Structures such as roads, railway lines, power transmission lines and canals that cause linear breaks in an otherwise contiguous and
connected landscape

Animals that tend to cover great distances

A method commonly used in ecology to estimate a uniquely marked animal's population size. The 'mark' may be natural—like stripes in
tigers, or human-made—like colour tags on birds

A large, plant-eating animal (e.g. elephant)

Set of local populations of a species that are spatially separated within some larger area, but which interact at some level. Genetic diversity is
maintained by the dispersal of individuals from one local population to another

The study of the interactions between meta-populations

Journey undertaken by some species in response to changing seasons or climatic events, such as rainfall

Birds that exhibit regular seasonal movement, often north and south along a flyway, between breeding and wintering grounds

A lower bound on the population of a species such that it can survive in the wild

Action to avoid or prevent, reduce or minimise the severity of, or compensate for an adverse impact

A man-made enclosure provided for animals such as birds and small mammals to nest in

The base upon which a nest is built or on which birds rest and sleep, e.g. power poles, platforms, boxes and latticework in electricity masts
Behaviour of animals such as birds to build nests near the breeding season

Activity pattern of animals such as bats and fireflies that are active during the night

Non-Timber Forest Products like fruits, flowers, leaves

Act of resting on elevated places such as trees or poles by birds

Hormones secreted by animals for communication and other signals

Study of how organs and other systems of the body function

Passive Integrated Transponder is an electronic tag to track and detect animals

lllegal hunting or killing of wild animals to obtain animal products

Seclusion of a group of organisms as a result of little genetic mixing with other organisms due to physical, geographical or other barriers

The probability that a population will persist in the long term or within a given number of years, with given environmental conditions (or go
extinct)

Total of all individuals of a species living in a particular area that have the capability to interbreed. It represents a functional group of
individuals that interbreed within a given, often arbitrarily chosen, area

A principle to guide decision making in the absence of scientific certainty, which states that precautionary measures should be taken when
an activity may harm human health or the environment, and that measures should reflect precaution (i.e. be risk-averse). Typically, the
proponent for an activity must prove that it will not cause harm

An animal that naturally preys on other animals
An animal that is hunted or killed by another for food
A clearly defined geographical space recognised, dedicated and managed to achieve long-term conservation of nature
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Radio telemetry:
Rail or railway corridor:

Raptor:

Rare:
Right-of-way:
Road Corridor:

Road verge:
Roadkill:

Rodents:

Roost:

Runoff:

Salt-lick:

Scat:

Scavenger:

Sign survey:

Smart infrastructure:

Source-sink dynamics:

Species diversity:
Species range:

Sustainable development:

Target species:
Taxa:

Terrestrial:
Territory:
Thermoregulation:

Tiger reserve:
Track beds:
Tunnelling effect:

Involves monitoring radio signals sent from a device attached to an animal to track its movements

A linear tract of land (right-of-way) through which a railway passes. It includes the area of land immediately influenced by the railway in
terms of noise, visual, hydrological and atmospheric impacts: typically an area 50 to 100 m from the edge of the road

A bird of prey that hunts other animals
Species that are uncommon, scarce or infrequently encountered
The entire width of the reserved strip of land on which the linear infrastructure is built.

Linear surface used by vehicles plus any associated verges (usually vegetated). It includes the area of land immediately influenced by the
road in terms of noise, visual, hydrological and atmospheric impacts: typically an area of 50 to 100 m from the edge of the road

The vegetated area adjacent to roads; generally located outside the road shoulder

Animals that have died as a result of collision with vehicles or trains

Mammals of the order Rodentia characterised by a single pair of incisors in each of the upper and lower jaws

To settle or congregate for rest or sleep

Flow of water on the earth's surface that occurs as a result of precipitation. Excessive runoff may lead to erosion of soil
A place where animals go to lick essential mineral nutrients from a deposit of salts

Faeces of a carnivorous animal

An animal that feeds on dead organisms rather than—or in addition to—hunting live prey

Visual assessment and documentation of visual clues of animal presence and activity such as faeces and foot marks

Comparable to 'green infrastructure, it refers to infrastructure that has been located and designed to foster sustainable development, taking
into account biodiversity conservation issues along with other social, economic and health factors

A theoretical model used by ecologists to describe how variation in habitat
quality may affect the population growth and decline of organisms

A measure of the diversity within an ecological community incorporating both species richness and evenness of species abundance

The geographical area where a particular species can be found during its lifetime and includes areas where individuals or communities may
migrate or hibernate

Development that meets the needs of the present without compromising the ability of future generations to meet their own needs
The species or group of species intended to benefit from proposed mitigation

Taxon (pl. taxa) is a group of one or more populations of an organism or organisms considered by taxonomists to form a unit
Pertaining to the land or earth

An area defended by an organism or a group of similar organisms for mating, nesting, roosting, feeding or breeding

Ability of an organism to maintain its internal temperature within certain boundaries, even when ambient environmental temperatures are
different

A protected area considered significant for protecting tigers and their habitat
An artificial surface of fine sand, plaster of Paris, or other fine material laid to track animal movement
The effect by which animal movement through an underpass or tunnel is hampered due to a narrow or constricted view across the structure



UNESCO World
Heritage Site:

Ungulates:
Vertebrates:
VIE tags:

Volant:
Water hole:
Wetland:

Wildlife community:

Wildlife conservation:

Wildlife overpass:

Wildlife underpass:

Wing span:

An area specifically designated under the United Nations Educational, Scientific and Cultural Organisation (UNESCO) Convention as being of
special cultural significance

Animals with hooves (an enlarged toenail) e.g. sambar, spotted deer
Animals with a vertebral column

Visible Implant Elastomer tags are biocompatible materials that are used to mark animals such as amphibians by injecting into the animal's
tissue

Animals that are able to glide or fly
A depression in the ground in which water can collect

Lands that are transitional between terrestrial and aquatic systems where the water table is usually at or near the surface, or the land is
periodically covered with shallow water. They generally contain plant communities that are adapted to periodic inundation

An assemblage of plant and animal populations living in a particular habitat and interacting with each other
Practice of protecting and managing wild plant and animal species and their habitats, to ensure their persistence in the long term

Physical structure built over road or rail infrastructure in order to connect the habitats on either side. The surface is at least partly covered
with soil or other natural material that allows the establishment of vegetation

Physical structure situated underneath linear infrastructure in order to connect the habitats on either side. The surface is at least partly
covered with soil or natural material that allows the establishment of vegetation

The distance from one wing tip to the other
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Animal groups General animals considered (specific to India)}

Large carnivores Tiger, lion, common leopard

Striped hyena, grey wolf, golden jackal,
wild dog, Sloth bear

Elephant, gaur, rhino
Ungulates: Sambar, spotted deer, nilgai, wild boar

Large herbivores
Medium-sized mammals
Primates: Rhesus macaque, northern plains langur

Jungle cat, leopard cat, Common palm civet, ruddy mongoose
Toads, frogs, salamanders

Small mammals
Amphibians

Reptiles Snakes, lizards, turtles, tortoises

Large carnivores
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Own work, CC BY-5A 4.0,
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Large herbivores
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Medium sized mammals: Ungulates:
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Small mammals:
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Amphibians:
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Reptiles
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