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ABSTRACT

A field survey was conducted from January 2022 to December 2022 in the urban area of Aligarh region to
access the possible effects of electromagnetic radiations emitted from cell phone towers on the avifaunal
diversity. For the purpose of study three sites were selected in this region comprising one control site
without any cell phone tower. Data were collected on the basis of point count and sighting method.
Calculations were carried using Shannon and Weiner’s diversity index. Electric Field strength was measured
using instrument LATNEX Triple Axis HF-B3GR meter. The survey revealed high impact of electromagnetic
radiations on the avifaunal species abundance and richness, behavior, breeding, feeding patterns and
migration rate.
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Introduction

The revolution in the field of telecom and communi-
cation sector has changed our living styles drasti-
cally. We are absolutely dependent on the diverse
communication modes these days. We can not even
imagine ourselves without cell phones as they pro-
vide us ease of doing business. Within a decade we
have witnessed a rapid influx of cell phone users
and consequently cell phone towers. Aligarh region
has too seen increase in the installation of towers es-
pecially in urban landscape. The cell phones towers
emit electromagnetic radiations that are like a sweet
poison and are impacting all the living creatures
including avifauna. The birds have internal electro-
magnetic field which is characterized by some fre-
quencies. Also birds respond actively and sharply to

electrochemical alterations in the environment
brought up by the electrical impulses. Several stud-
ies on the impact of electromagnetic radiations on
biodiversity revealed its adverse effect as such
present study was conducted to evaluate the pos-
sible effects of said radiations on avian species. As
no such study has been initiated in this region this
survey will be first of its kind and will add a signifi-
cant importance for analyzing overall situation re-
sponsible for alterations in avifaunal diversity due to
increase in electromagnetic waves.

Materials and Methods

This study was conducted from Jan. 2022 to Dec.
2022 in the urban landscape of Aligarh region. For
the purpose of study three different sites were se-
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lected. The two sites selected were busy areas and
include cell phone towers whereas one site was
taken as control site without any cell phone base sta-
tion.

Sites under location

Location Sites

Urban landscape of 1. Jewar Toll Plaza at
Aligarh region Yamuna
Geographical Coordinates- Expressway (Site-1)
27°55’N and 78°032E. 2. Harduaganj Centre
Height from sea level- 178 m of town (Site-2)

3. Kochhor Agricultural
fields (Site-3)

Diversity of avifauna at selected sites was re-
corded on the basis of point count, transact walk
and sighting method. Birds were counted within
radius of 500 m. of selected cell phone towers at se-
lected sites. Identification of birds was done on the
basis of morphological features like shape, size,
color, beak, wings, eyes, feathers, legs and other
body parts (Ali, 2012). Readings were taken once a
week for one site alternatively during complete
study period. Data were recorded from 6-8 am in the
morning and 5-7 pm in the evening during summers
and in winters 8-10 am in the morning and 4-6 pm in
the evening.

For measuring electric field strength from the
tower instrument –LATNEX Tri-axis HF- B3GRF
meter was used. Calculations were carried out for
the following parameters.
Species diversity- Using Shannon-Weiner Index as
per formula H=” [(pi) ×ln (pi)] where H is Shannon
Index and pi represents proportion of the ith species
of birds.
Relative abundance- Using formula- ni/N x100,
where ni represents number of species and N repre-
sents total number of birds.
Species evenness- Using equation J=H/H*max,
where H* represents log of total number of species

richness and H is observed species diversity.
Species richness - Total number of species in the
given area.

Results and Discussion

This study revealed that increased exposure to elec-
tromagnetic field and radiations in the surrounding
air support a decline in the population of various
species in the region though the impact of other fac-
tors like urbanization, climate change, global warm-
ing, habitat loss and environmental pollutants can-
not be completely neglected.

Using the RF meter average power density at all
the selected sites was recorded as depicted below:

Power density Pd at a distance R is given by:

Pd=  Watt/m2

Where, Pt = Transmitter power in Watts, G t =
Gain of transmitting antenna, R = Distance from the
antenna in meters.

Site -1 (Jewar Toll Plaza)

In the urban landscape of Aligarh at Site-1 we found
small vegetation with shrubs and weeds of many
types. This area is located on Yamuna expressway
that is every time busy with vehicular movements
and thus the environment here is comprised of ex-
tremely high noise and air pollution that when
coupled with high frequencies of electromagnetic
radiations emitted from cell phone masts installed
here make it more hazardous for the avifauna to
sustain their normal lives.

Site-2 (Harduaganj Town)

Harduaganj is a town in Aligarh district which com-
prise a thermal power plant that is responsible for
soil, air and water pollution thus effecting flora and
fauna widely and when accompanied with electro-
magnetic pollution emitting from cell towers in-
stalled in the area the place has become more stress-

Table 1. Average Power density recorded at different sites at various distances from the transmitting towers

Sites Power density 25 m away 50 m away 100 m away 500 m away
near the base from the cell from the cell from the cell from the cell
of the cell phone tower phone tower phone tower phone tower
phone tower

Site-1 0.19 0.08 0.036 0.007 0.000312
Site-2 0.29 0.15 0.038 0.008 0.000318
Site-3 No tower present at this site (control site)
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ful for all living creatures including birds. As such
this study is presenting its overall environmental
impact on birds.

Site 3 Kochhor Village (Control Site)

Kochhor is a small village located in Koil tehsil of
Aligarh district in Uttar Pradesh. The total geo-

graphical area of village is 315.62 hectares. Kochhor
has a total population of 3,472 peoples that are
majorly dependent on agricultural fields. The agri-
cultural landscape accompanied by trees and shrubs
vegetation here supports a lot of avifauna. For the
purpose of study agricultural fields with no commu-
nication towers were selected.

Table 2. Quarterly relative abundance of bird species within 500 meters of radius of cell phone tower at Jewar Toll
Plaza from Jan 2022 to Dec 2022

Quarterly relative abundance %

S. Species Jan 2022 to Apr 2022 to Jul 2022 to Oct 2022 to Annual
No. March 2022  Jun 2022  Sep 2022  Dec 2022  abundance

01 House Crow 22.33 9.90 14.44 20.21 17.24
02 Rock Pigeon 0.00 8.24 10.54 5.48 7.68
03 House Sparrow 5.82 4.16 3.34 2.82 3.62
04 Common Myna 28.50 31.66 27.75 25.72 22.18
05 Pariah Kite 1.38 4.16 3.64 0.68 2.94
06 Rose Ringed Parakeet 18.00 12.58 11.11 15.36 13.45
07 Asian Koel 4.18 5.74 3.12 2.66 3.28
08 Eurasian Collared Dove 11.44 8.66 3.12 1.46 5.08
09 Spotted Owlet 1.84 0.00 0.22 1.12 1.04
10 Indian Silverbill 2.78 3.86 2.94 1.64 1.98
11 Spotted Eagle 0.00 0.00 0.88 0.62 0.40

Table 3. Community Characteristics observed at Site -1

Jan-Mar, 2022 Apr- Jun, 2022 Jul- Sep, 2022 Oct- Dec, 2022

Species Richness 9 9 11 11
Species Diversity 1.27 1.68 2.08 1.92
Species Evenness 0.74 0.83 0.94 0.89

Table 4. Quarterly relative abundance of bird species within 500 meters of radius of cell phone tower at Harduaganj
Town from Jan 2022 to Dec 2022.

Quarterly relative abundance %

S. Species Jan 2022 to Apr 2022 to Jul 2022 to Oct 2022 to Annual
No. March 2022  Jun 2022 Sep 2022 Dec 2022 abundance

01 House Crow 28.18 9.60 11.26 16.42 16.92
02 Rock Pigeon 0.00 6.36 4.12 3.34 4.05
03 House Sparrow 2.18 2.38 2.84 1.22 2.16
04 Common Myna 29.72 26.24 23.48 20.94 25.34
05 Pariah Kite 1.12 2.84 1.98 0.00 2.04
06 Rose Ringed Parakeet 13.64 9.95 7.44 10.50 9.86
07 Asian Koel 2.92 3.88 2.12 0.86 2.68
08 Eurasian Collared Dove 1.76 1.46 0.00 0.00 1.52

Table 5. Community Characteristics observed at Site-2

Jan-Mar, 2022 Apr- Jun, 2022 Jul- Sep, 2022 Oct- Dec, 2022

Species Richness 7 8 7 6
Species Diversity 1.68 2.06 1.88 1.12
Species Evenness 0.67 0.83 0.78 0.72
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Table 6. Quarterly relative abundance of bird species in the agricultural fields at Kochhar village from Jan 2022 to Dec
2022

Quarterly relative abundance %

S. No. Species Jan 2022 to Apr 2022 to Jul 2022 to Oct 2022 to Annual
March 2022  Jun 2022  Sep 2022  Dec 2022  abundance

01 House Crow 30.16 12.80 15.65 23.64 21.46
02 Rock Pigeon 1.92 11.28 13.74 8.14 7.66
03 House Sparrow 8.22 6.54 5.24 3.32 5.98
04 Common Myna 31.31 38.26 28.44 25.18 29.16
05 Pariah Kite 1.68 3.74 0.00 0.00 2.16
06 Rose Ringed Parakeet 19.62 13.16 12.08 16.56 16.21
07 Asian Koel 6.73 5.35 2.60 1.98 4.33
08 Eurasian Collared Dove 14.92 12.84 6.72 3.27 7.54
09 Red Wattled Lapwing 0.00 2.93 1.24 0.00 1.08
10 Spotted Owlet 2.06 0.00 0.00 0.95 0.97
11 Black Drongo 4.46 6.23 8.14 1.65 5.80
12 Crow Phesant 2.22 6.32 9.24 2.06 5.27
13 Red Vented Bulbul 6.18 12.36 7.68 3.32 6.85
14 Jungle Babbler 10.60 15.28 17.56 9.96 12.68
15 Purple Sunbird 0.00 3.12 1.64 0.00 1.93
16 Indian Peafowl 0.00 1.32 0.46 0.00 0.24
17 Cattle Egret 2.85 5.16 8.64 7.44 6.02

Table 7. Community Characteristics observed at Site-3

Jan-Mar, 2022 Apr- Jun, 2022 Jul- Sep, 2022 Oct- Dec, 2022

Species Richness 14 16 15 13
Species Diversity 1.56 2.16 1.96 1.28
Species Evenness 0.88 0.94 0.90 0.72

The present study clearly depicts the negative
impact of electromagnetic radiations from cell
phone towers on bird diversity. At Site 1 we found
11 species of birds in which Common Myna and
House Crow were most abundant. The species rich-
ness was highest in the months of April, May and
June during the study period.

At Site 2 we came across with 08 species of birds
in which most abundant were Common Myna,
House Crow and Rose ringed Parakeet. The species
richness and evenness was recorded highest during
the months of July, August and September.

At Site 3 the number of species observed were 17,

the most abundant species included Common
Myna, House Crow, Rose Ringed Parakeet and
Jungle Babbler. The species abundance and richness
was highest during the months of April, May, June.

Behavioral patterns of the species were also no-
ticed at all the Sites under study. During vigorous
sighting it was assessed that nesting, breeding and
feeding activities of some birds were distorted at
locations within strong EMR field where as at Site
3(Control Site) all such activities seemed to be nor-
mal. Migration rate at all the three Sites under con-
sideration seemed to be distorted that indicates a
serious concern even at locations without cell phone

Table 8. Comparative analysis of average relative abundance, richness, diversity and evenness of avian species at three
Sites from January 2022 to December 2022

Community Characteristics Site -1 Site- 2 Site-3 (control)

Species Abundance 8.64 7.23 9.75
Species Richness 10 07 14
Species Diversity 1.72 1.38 2.24
Species Evenness 0.86 0.78 0.96
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Table 9. Comparative analysis of behavioral patterns observed at three sites:

Behavioral Patterns Site-1 Site-2 Site-3

Nesting activities Normal Distorted Normal
Breeding rate Distorted Distorted Normal
Feeding rate Distorted Distorted Normal
Migration Distorted Distorted Distorted
Aggressive behavior Mildly Observed Not observed
Biting Not Assessed Enhanced Normal
Feather fluffing Enhanced Enhanced plucking Normal plucking
Eyes & body positions Normal Sleepy& dilating Normal
Regurgitation Proper Enhanced Proper as usual
Perch balancing Highly difficult With difficulty Normal as usual

towers. Other activities like aggressiveness, biting
and perch balancing were also observed in which
we found nearly normal behavior at Site 1 and 3
where as at Site 2 in some species it has been found
elevated or abnormal. Also at Site 2 the birds
showed dilating and bulging eyes with distorted
postures clearly indicating serious health issues due
to the electromagnetic radiations and other pollut-
ants in the environment.

Conclusion

The Electromagnetic radiations from cell phone tow-
ers seem to be a potential invisible pollutant in the
biosphere having detrimental effect on the avifaunal
diversity. In some recent studies we came to know
about the declining of bird’s species in Aligarh land-
scapes. However in the present study we analyzed
that EMR from cellular masts made the conditions
for more worse for the sustenance of birds specifi-
cally at locations where air, water, soil and noise
pollution levels was high. Along with this anthropo-
genic activities are also going on as such the position
of avifaunal diversity is on the verge of ruination.
As we know the diversity of birds is important to
maintain the ecological balance we must look into
alternate technologies so as to conserve these beau-
tiful feathered bipeds.
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