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Abstract

Continuous expansion of ecological path of human beings is upsetting comprehensive population of wild birds through
extensive variety of systems. Land transport can be grouped into two namely; road transport and rail transport. Threats to
birds caused by land transport in rural and town differs in so many ways. This paper presents a comprehensive summary
using theoretical and empirical information available from literature to discuss the threats to birds caused by land transport
in rural and town landscape and how it can be minimized. The threats to birds caused by land transport in rural and town
landscape are; direct loss of habitat, noise disturbance, optical disturbance, mortality from collision, behavioral changes,
habitat degradation in terms of value, breaking up of habitat (habitat fragmentation), avoidance of road by wildlife species,
rapid increase in indiscriminate utilization of wildlife resources by man, interruption of collective organization, reduction in
accessibility to important components of wildlife home range, breakup in inhabitant’s populations and segregation coupled
with interruption in regional populations maintenance proceedings. The following measures could be adopted to reduce the
threats caused by land transport in rural and town landscape are: vulnerability of birds to disturbance differs with season for
instance rainy season falls into the breeding period of some bird species which coincided with the period when birds’ pledges
and defend their home range to stimulate fledging and dispersal of young ones. In migratory birds, the period of movement is
also important because stopover habitat serves as sources of food for migrating species. Construction of new roads and
railways, and maintenance of already existing once should not be schedule during this period because it may reduce visibility
and increase threats (such as noise and dust) that are capable of affecting birds. Apart from that, continuous disturbance
affects ground nesting resulting to nest abandonment coupled with eggs, young and high threat of being squeeze by vehicles.

Keywords: bird species; roads and rail network; habitat fragmentation; habitat loss; rural and urban landscape;
mortality by collisions

anthropogenic interruption are primary to the generalization

INTRODUCTION

Continuous expansion of ecological path of human beings is
upsetting comprehensive population of wild birds through
extensive variety of systems, of which we are gradually
beginning to understand several mechanisms behind it
because extinction and population decrease are global
problems (Monroe et al., 2019), although not equally stretch
across taxa. Variations in ability of bird species to endure

of species grouping in surroundings alter my man has been a
subject of discuss in the public domain (McKinney and
Lockwood, 1999). However, loss of home range, conflict
between human and wildlife, indiscriminate harvesting and
climate change are renowned anthropogenic factors
stimulating extinction of avian species (Cooke et al., 2020)
with little knowledge on threats caused by land transport on
avian species.
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Land transport can be defined as a mode of conveying
people, animals or goods from one place to another using
land. Land transport can be grouped into two namely; road
transport and rail transport. However, both are considered to
be long coupled with their linear characteristics on the
landscape. Apart from that, it is capable of causing
significant threats to bird species and their habitat due to
their superior size and elevated traffic volumes. Highways
symbolize an added severe threat to bird species.

Land transport is a new ecological area under discussion in
recent time with interest from ecologist due to continuous
extension and expansion of roads utilized by vehicles. The
terrestrial part of the Earth surface holds an estimated
concreted road of forty-five million lane-kms designed to
service close to 1.3 billion vehicles and this number is
expected rise in 2050 to about 70 million lane-km which will
serve the expected rise in vehicles of approximately 2.8
billion (Cooke et al., 2020). In most countries there is little
or no evidence to minimize the impact of land transport on
birds, yet the 6th National Convention on Biological
Diversity has come and gone, and the report has been
submitted, but only 10% of the countries highlighted roads as
a threat to biodiversity (Cooke et al., 2020).

Threats to birds caused by land transport in rural and town
differs in so many ways. This paper aims to present a
comprehensive summary using theoretical and empirical
information available from literature to discuss the threats to
birds, caused by land transport in rural and town landscape
and how it can be minimized. The threats to birds caused by
land transport in rural and town landscape are; direct loss of
habitat, noise disturbance, optical disturbance, mortality from
collision, behavioural changes, habitat degradation in terms
of value, breaking up of habitat (habitat fragmentation),
avoidance of road by wildlife species, rapid increase in
indiscriminate utilization of wildlife resources by man,
interruption of collective organization, reduction in
accessibility to important components of wildlife home
range, breakup in inhabitant’s populations and segregation
coupled with interruption in regional populations
maintenance proceedings.

Direct loss of habitat

Building of transport infrastructures such as roads and
railways in both town and rural areas stimulates modification
of the quality of habitat for avian species, but the level of
threat posed on birds differs greatly. The environmental
threats of roads and their building proceedings on
populations of wild birds and its associated resources with
respect to biological diversity is quite alarming in recent time
because road advancement, shape and alter the habitat form

in a number of ways; for example building of fresh roads
converts habitats into extremely distressed surroundings
(Rytwinski and Fahrig, 2013; Astudillo et al.,2014; Yrjola
and Santaharju, 2015) thereby reducing the habitat utilized
by avian species. Further investigation, also reveals that bird
species that are small in size and resident in broad-spectrum
are associated with smaller relative abundance once
proximity to roads and railways are put into consideration.
For instance, green woodpeckers and yellow wagtails.
However, wood pigeons, blackbirds and other well
established bird species display the reverse (Cooke, 2020).
However, in railways, there is high level of animals with no
backbone (earth worm, insects, termites, millipedes and
centipedes) and plants diversity along edges of rail track
(Moron et al. 2014), which is an indicator of abundant
feeding items attracting birds to such location for foraging.
In addition, nearness to railways also reduces observant
behaviour exhibited by bird species for example in
snowfinches (Ge et al., 2011). It was equally reported by Li
et al. (2010) that the presence of railway also stimulated an
increase in population of seven ground-dwelling bird species.
According to Kajzer-Bonk et al. (2019) railway
embankments possibly will be favourable for bird diversity
because it does not modify the functional characteristics of
avian communities similar to that of open fields. Appropriate
supervision of these straight-line home range will enable us
to see the impact of the said home range on bird species in
addition to continuous community perseverance.

Noise Disturbance

Ranges of species character have the prospect to influence or
forecast links between birds and roads. Noise from frequent
utilization of road by vehicles may have more effect on
smaller-bodied species vocalization ((Ryan and Brenowitz,
1985; Ryan and Brenowitz, 2003; Parris and Schneider,
2009) as a result of their naturally more quiet and higher-
frequency songs, thereby resulting to possibility of bird strike
(Santos et al., 2016). Bird species with small body size and
others that are migrant are frequently seen in proximity to
roads with lesser relative abundance.

This is due to variation in collision rates, frequency of song
or inability to cope with noisy environment. A very good
example of bird species with lesser relative abundance
around constructed roads is chiffchaffs (Cooke, 2020). Apart
from that, Rao and Koli (2017), also reported variation in
population distribution which is a function of steady noise
generated from vehicular traffic.

The degree of the shock of noise pollution on avian species is
a function of the age, sexual category, species background,
habitat category, season and time of the activity (Summers et
al., 2011). In adults’ continuous exposure may have effects
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on corticosterone concentration in bird species and their
nestling. Similarly, this is dependent on the body condition
of the nestling (Injaian et al., 2018). With respect to nearness
to source of noise pollution, some birds have systems design
to adjust their consequence and the level of the effectiveness
of these systems, differs with respect to physiological
variations among dissimilar species (Curry et al., 2018b).
The product of prolong studying of birds specify that habitat
alterations and disturbance initiated by road structure and
noise from wvehicular traffic has huge consequences on
reproductive populations of waders, whereas passerine
populations demonstrated negligible reaction. A decrease in
breeding population of waders was reported by Heikki,
(2001) as a result of presence of highway, reducing the
conservation value of landscape. The system of traffic
interruption may have more impact on specialization of the
avian species and it has been documented that wetland
habitat birds are most susceptible to disturbance. For
instance, European bitterns utilized reed beds usually located
faraway from road line. From all indication, habitat
modification might not have any significant effect on their
disappearance but by car traffic might (Heikki, 2001).
However, avian assessment by researchers shows that roads
that are characterized by intense traffic has resulted to
nesting birds living close to heavy road traffic having a
decline in density and species richness (Palomino and
Carrascal, 2007; Polak et al., 2013). But from study on avian
species over the years, a number of species are gradually
becoming more tolerate to disturbance of roads more than
others because urban road result to generalization in life of
bird species, by now rare species are been dominated by new
common ones (Cooke, 2020). Polak et al. (2013), reported
that birds with low frequency calls and nesting in proximity
to the ground are more susceptible to traffic noise that is why
birds shy away from high traffic roads because territorial
song can only attract mates if and only if the purpose of
communicating with other birds for mating is achieved.
Distortion in bird songs may result from noise produce by
moving vehicles which is capable of making territorial song
hard to attract and sustain females for mating (Jacobson,
2005). Distress calls and calls to alert other birds of the
presence of predators could be difficult to hear, making avian
species to be highly susceptible to predation. Rail network is
known for noise pollution which may affect bird species that
are singing and the effects is lesser compares to road network
(Glista et al., 2009; Kajzer-Bonk et al., 2019). Population
perseverance is a function of traffic volume which is the
main driving force (Jaeger et al., 2005), and songbirds are
capable of keeping away from trains more successfully
compares to cars (Heske, 2015).

Optical Disturbance

Similarly, optical disturbances and infiltration of light rays
from vehicles into the forest habitat (Pocock and Lawrence,
2005), could also stimulate bird strike. Migration by bird
species is only possible through direction-finding by locating
the position of stars. Light pollution from other sources cut
down the rate the star becomes visible, thereby catching
migrating birds in risky surroundings most importantly
during bad weather, causing collision, apparent confusion,
and mortality (Jacobson, 2005). The outcome of light
pollution on flying and migrating birds living in proximity to
the bank of rail network might be to a great extent lesser
compares to birds living in proximity to road network (Glista
et al., 2009; Kajzer-Bonk et al., 2019). Therefore, light
pollution outcome seems to be more detrimental to birds
living in proximity to roads.

Mortality by Collisions

Bird species with small body size and others that are migrant
are frequently seen in proximity to roads with lesser relative
abundance. This is due to variation in collision rates,
frequency of song or inability to cope with noisy
environment. A very good example of bird species with
lesser relative abundance around constructed roads is
chiffchaffs (Cooke, 2020). (Cooke, 2020). Direct mortality is
always the end product once there is a collision with bird
species and it is highly pronounced in more than one taxa
(Forman et al., 2003). There is low estimation of mortality of
avian species caused by highways because most studies
concentrated more on mortality from constructions design by
human (Jacobson, 2005).  According to Jacobson (2005),
collision from vehicles has more impact on some birds more
than others for example: mortality is higher for walking birds
(non-flying), wind storm can pull flying water birds over
bridges into moving vehicles, light pollution may cause owls
to collide with moving vehicles, using mower for vegetation
clearing along highways might kill ground nesters, during
foraging, scavengers corvids or raptors are killed on the
highways when trying to pick up carcass (Mumme et al.,
2000; Jacobson, 2005) and exhausted migrants may crash
into moving vehicles during gulf crossing.

Behavioural Changes

An estimated average volume of traffic produced in Poland is
500 automobiles in one hour for local roads whereas close to
3 to 5 trains per hour used the rail network (Kajzer-Bonk et
al., 2019) and avoidance of constructed structure by avian
species has been reported by Bowgen and Cook, (2018).
Population perseverance is a function of traffic volume
which is the main driver (Jaeger et al., 2005), and songbirds
are capable of keeping away from trains more successfully
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compares to cars (Heske, 2015), but innocent birds, possibly
will be attracted to roadsides because the serve as a good
source food exposing them to mortality linked to vehicles
(Erritzoe et al., 2003; Hell et al., 2005).

Habitat Degradation in terms of Value

Anthropogenic activities have tremendous impact on bird
species and their distribution can be used to measure the
habitat quality as bio-indicators using of habitat selection
model, but various environmental factors may prompt birds
to utilize habitat with lesser quality compares to richer ones
(Jackson, 2007). Habitat degradation in terms of value may
occur if there are changes in hydrology of a stream, emission
of greenhouse gases, introduction of exotic floras and release
of storm water resulting to degraded home range covering
kilometers from rail network and concreted roads (Jackson,
2000).

Breaking up of Habitat

Construction of roads, railways and highways are associated
with  breaking up of wildlife home range. The
aforementioned factors break habitat into small pockets or
patches resulting to fragmentation effects and alteration in
indigenous home range, habitat modification coupled with
additional anthropogenic activities generated by man
(Laurance et al., 2004; Laurance et al., 2019). It also divides
nonstop home range into home range patches, reduced patch
and advanced edge which may extend to interior ratios. A
very good example of habitat that is highly beneficial to
birds that are notorious for brood parasitism and nest
predators is the forest edges linking roads and highways.
These birds are serious threats to different species of
Neotropical songbirds that are living in the forest edges
(Jackson, 2000). Edge-sensitive species are the most
affected with the nonstop disappearance of interior habitat.
Lesser inclusive patch size may result to a decline in
population of area-sensitive wildlife species.

Avoidance of Road by Wildlife Species

The presence of roads and human actions such as
anthropogenic activities are considered to be great threats to
birds. However, some bird species can avoid such areas
head-to-head to highways probably due to noise and other
human actions linked to roads (Jackson, 2000). Population
perseverance is a function of traffic volume which is the
main driver (Jaeger et al., 2005), and songbirds are capable
of keeping away from trains more successfully compares to
cars (Heske, 2015), but innocent birds, possibly will be
attracted to road-sides because the serve as a good source
food exposing them to mortality linked to vehicles (Erritzoe
et al., 2003; Hell et al., 2005).

Rapid increase in indiscriminate utilization of Wildlife
Resources by Man

Birds are usually exposed to poachers due to presence of
roads and highways (Jackson, 2000), thereby reducing the
population of avian species especially areas adjoining to
roads and highways and keeping them away from trains and
cars stimulates road avoidance (Heske, 2015), therefore,
mortality of bird species is a product of increased traffic
volume, resulting to population loss especially endangered
bird species.

Interruption of Collective Organization

Social organization is very important for courtship in wild
birds, but road and rail presence reduces the social
interaction and survival rate (Jackson, 2000). During spring
in temperate zones, majority of the male songbirds
demonstrate a plain crest of singing because it falls into the
breeding time of year, when they turn out to defend their
home range which equally coincides with the period of
fertility in females. Within the breeding time of year, the
song output produced by males differs considerable with
respect to their reproductive conditions of their mate but the
presence of increased traffic volume from rail and car might
interfere with courtship calls (Naguib and Riebel, 2014).
Reduction in Accessibility to important Components of
Wildlife Home Range

Barriers to avian flight are usually generated by railways and
highways thereby reducing important habitats available to
bird species (Jackson, 2000). Birds can easily lose possibility
of gaining access to vital habitats once flights are confined to
a particular locality.

Breakup in Inhabitant’s Population and Segregation
Construction of rail tracks and roads generates obstacles to
flight, which divide further bird’s population. Resulting to
extinctions of restricted population due to inbreeding, and
demographic occurrence, ecological changeability and
natural catastrophes (Jackson, 2000). Lesser population are
more liable to extinction for example population produced
from fragmented habitat, because little and extremely
isolated population are more wvulnerable to genetic
modification resulting to inbreeding depression.
Interruption in Regional Populations
Proceedings

Scattering of bird’s population within populations has a
negative effect in terms of sustaining and safeguarding
genetic differences inside local populations. Apart from that,
it may affect the rate of upholding restricted local population
and result to extinctions of local population. Within local
population, dispersal is very essential for sustain gene flow,
augmenting little or reducing population (Jackson, 2000).

Maintenance
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HOW CAN THREATS CAUSED BY LAND
TRANSPORT IN RURAL AND TOWN LANDSCAPE
TO BIRD SPECIES BE MINIMIZEED?

The following measures could be adopted to reduce the
threats caused by land transport in rural and town landscape
are:

i.  Vulnerability of birds to disturbance differs with
season for instance rainy season falls into the
breeding period of some bird species which
coincided with the period when bird’s pledges and
defend their home range to stimulate fledging and
dispersal of young onces. In migratory birds, the
period of movement is also important because
stopover habitat serves as sources of food for
migrating species. Construction of new roads and
railways, and maintenance of already existing once
should not be schedule during this period because it
may reduce visibility and increase threats (such as
noise and dust) that are capable of affecting birds.
Apart from that, continuous disturbance affects
ground nesting birds resulting to nest abandonment
coupled with eggs and young ones expose to high
threat of being squeeze by vehicles.

ii. Mowing should be done less frequently or after
breeding period is over to safeguard birds that are
laying eggs.

iii. Building of new roads and railways or upgrading of
old ones close to roosting and nesting sites should
be avoided.

iv. Flight diverters should be installation to cut down
the rate of vehicle collision with birds especially
species with rapid flight.

V. Speed of traffic volume should be reduced to
minimize the impact of collision on birds for
instance birds that utilizes the ground level
(ground-dwelling) or those that fly at night
(nocturnal birds), although, this is tough to put into
practice some times.

Vi. Reduction in noise generated by road and vehicle
using vegetation because vegetation has ability to
engross sound produced with respect to its relative
density. Planting trees closely together can cut down
the rate of noise dissemination.

vii. Avoidance of attracting birds to roadsides using
proper management such as avoidance of planting
trees that are less attractive to birds for example
trees that could serves as good source of food and
nesting materials should be avoided. Apart from that

regular pruning of trees and mowing could render

grasses less attractive.

Reduction in sands and salts utilized by birds from

the road side and the use of snow removing agents

using ice-detecting technology on surfaces that are
not vegetative surface.

iX. Road Kkilled carcasses, should be removed
immediately to prevent it from attracting scavenging
birds.

X. Continuous discouragement of artificial lighting
and reflective posts should be adopted.

viii.
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