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Abstract. Narayanappa Y, Gautam A, Mahobiya K, Singh A. 2022. Short Communication: A pilot-study on the occurrence and probable 

factors influencing the population decline of House Sparrow (Passer domesticus) along an urbanization gradient in Coimbatore district, 

India. Biodiversitas 23: 3884-3889. The House sparrow is a widely distributed, human-commensal bird species across the globe. Over 

the past few decades, the population of this species has been reported to be declining at an alarming rate. The primary factor postulated 

to cause this decline is urbanization which leads to the unavailability of suitable nesting sites, a dearth of invertebrate food, the advent of 

phone towers, and electromagnetic radiation. The current study aims to document the occurrence, abundance and scrutinize the reasons 

for the decline of House Sparrows along a gradient of urban to rural in Coimbatore district, India. To estimate the abundance of House 

Sparrows, we counted them in16-points within a three 3km-radius along an urban-rural gradient. Information on gender, cluster size, 

detection distance, an angle from the observer, etc. were collected. The questionnaire survey was conducted to understand people's 

perceptions about the importance of the species and its current status. Along the gradient, we observed an average of 69.8 (±24.9) 

individuals. The species were abundant in rural and semi-urban areas, which is attributed to the availability of nesting sites, such as roof 

cavities, eaves, mud-walls, adequate feeding sources, presence of open scrub patches and garbage dumping sites adjacent to the 

residential spaces. However, sparrows were not present in the urban areas, even in their preferred habitats. According to the 

questionnaire survey, the likely causes for their absence are an increase in vehicle traffic, modern buildings, high-rise structures, and 

electromagnetic radiation from cell phone towers. 
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INTRODUCTION 

House Sparrows (Passer domesticus) are the most 

widely distributed birds in the globe, belonging to the 

family Passeridae (Mahesh and Lanka 2021). Passer is a 

genus of Old-World sparrows with twenty-eight species 

found across Eurasian and Afrotropical regions (Päckert et 

al. 2021). Its native range spans most of Europe and 

Central Asia, which has now expanded to all continents, 

excluding the poles, due to human introduction (Schrey et 

al. 2011), since they are a human-commensal species that 

have historically been associated with human settlements 

(Summers-Smith 1988). Due to their global distribution 

and abundance, they have been categorized as "Least 

Concern" by the IUCN Red List and as a Schedule IV 

species by the Wildlife (Protection) Act, 1972 of India. A 

drastic decline in the population of House Sparrow has 

been recorded in many parts of the world over the last 

decade (Mahesh and Lanka 2021).  

Several hypotheses have been proposed to explain the 

decline of House Sparrow populations, including rampant 

urbanization (Shaw et al. 2008; Modak 2017), 

unavailability of nesting sites due to the prevalence of 

modern architecture, air pollution, increase in vehicular 

traffic, intolerable changes in its optimal habitat (Murgui 

2009), indiscriminate use of pesticides, paucity in 

invertebrate food especially during breeding season (Peach 

et al. 2008; Pandian 2021), intra-specific and interspecific 

competition for resources (Ghosh et al. 2010), and 

predation by feral cats. Electromagnetic radiation and 

unleaded petrol exhaust are also likely caused these species 

to undergo local extinction, according to Balmori et al. 

(2007). However, no study clearly demonstrates how far 

electromagnetic radiation impacts sparrow behaviour and 

nesting (Mahesh and Lanka 2021). Studies also indicate 

that human socioeconomic status may provide a partial 

explanation for the patchy distribution of House Sparrows 

inside metropolitan settings (Shaw et al. 2008). The 

alarming decline in their population in the regional level is 

unnatural, providing an early warning indicating ecological 

imbalance. Sparrows are infamous as "nuisance species" 

attributed to their invasive nature and agricultural pests as 

they predate on commercial crops, but their ecological 

significance is lesser known. House Sparrows may be 

useful in identifying the mechanisms in which they alter 

their behaviour and physiology in response to ambient 

temperature (Andrew et al. 2018; Hanson et al. 2020). By 

their feeding behaviour, they form the secondary 
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consumers and play a crucial role in agroecosystems as a 

natural pest controller. House sparrow is an omnivore and 

it feeds on grains, fruits, cereals, insects and insect larvae. 

Studies have shown that sparrows feed on plant seeds, 

weed seeds, seeds from animal dung and also depend on 

protein-rich food. During the formative stages, sparrow 

chicks are fed with insect larvae, weevils, grasshoppers, 

and caterpillars (Crick et al. 2002).  

The loss of habitat is the dominant perspective linking 

the physical urban expansion to the disappearance of 

species. The State of India's Birds 2020 reported a gradual 

decline in the abundance of house sparrows in urban areas. 

There has been a marked decline in the global population 

of House sparrows in the United Kingdom and other 

western countries. In India, according to ICAR (Indian 

Council for Agricultural Research), the sparrow population 

in Andhra Pradesh has dropped by 80% and there is 20% 

decline in Kerala, Gujarat and Rajasthan (Sharma and 

Binner 2020). Population growth in the urban centres 

contributes to the transformation of natural habitats, which 

leads to the loss of native biodiversity and habitat (Czech et 

al. 2000). Findings from Khera et al. (2010) concluded that 

urbanization leads to increased bird density but reduced 

bird richness. According to Modak (2017), Greater 

Kolkata, particularly in the planned city region, has a low 

abundance of house sparrows. House sparrows were found 

in greater numbers in low-density urban areas with less 

than 50% multi-story buildings and frequent open spaces 

than in high-density urban areas with more than 80% multi-

story buildings and infrequent open spaces, according to 

Modak (2017). Loss of suitable habitats that provide 

nesting sites in modern structures is regarded to be the key 

factor in sparrow population decline in urban areas, as 

modern roofs hardly provide any cavities than older roofs 

(Summers-Smith 2003). The intense developmental activity 

and habitat changes in densely populated, highly 

industrialized parts of urban centres influence the foraging 

success, nesting success, and predation risk and the 

population dynamics of House Sparrows (Shaw et al. 

2008). This study was undertaken primarily to assess the 

presence or absence of house sparrows along the urban-

rural gradient, mainly to observe if the rural, semi-urban 

and urban areas are providing suitable habitats for the 

survival of sparrows. The current preliminary study aims to 

document the occurrence, abundance, and probable reasons 

for the decline of House Sparrows along an urbanization 

gradient in Coimbatore district, India. 

MATERIALS AND METHODS 

Study area  

The study was conducted in Coimbatore district 

(11°0'16.4016''N, 76°57'41.8752''E), the third largest city in 

the state of Tamil Nadu (Figure 1). The main aim of the 

study was to estimate the occurrence and status of the 

species from the urban to rural gradient using point count 

method, following Dhanya (2011) and questionnaire 

survey. The study area was chosen based on the varied 

types of habitats found along an urban to the rural gradient 

of the Thadagam road in one of Coimbatore's cardinal 

directions. The Thadagam road emerges from the center of 

the city and connects Anaikatti, a town on the Kerala state 

border, 28-kilometer away from the Coimbatore city center 

(Dhanya 2011). In this study, the Gandhipuram central bus 

station was identified as the city's focal point. 

 
 

 

 
 

Figure 1. A. Map of India, with Tamil Nadu state highlighted; B. State map of Tamil Nadu with Coimbatore district highlighted; C. 

Map of Coimbatore district, showing study sites 
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Figure 2. Sampling points in a 3 km radius of the study site 

 

 

Procedures 

We followed the definition of urban, semi-urban and 

rural classification based on the Census of India 2011, 

where urban areas were defined as all places having a 

municipality, corporation, cantonment board or notified 

town area committee, etc. (Census of India 2011); semi-

urban or suburban areas defined as areas falling outside the 

Municipal Corporation limits and those are governed by 

Town Panchayats (Commissionerate of Town Panchayats 

2016); while rural areas are defined as villages (National 

Sample Survey Organization) with clear surveyed 

boundaries but no municipal board and are governed by 

village panchayats. The study areas representing rural, 

semi-urban, and urban regions were identified and 3 km 

radius zones were generated around these regions using 

Google Earth Pro and QGIS (version 3.10). (Figure 2). 

Based on the vehicular traffic and intensity of human 

activities, five points in each zone were selected, mostly 

around hotels, food grain warehouses, vegetable and meat 

markets, scrub patches and garbage dumping sites (as 

sparrows are known to prefer these habitats, according to 

Rajashekhar and Venkatesha (2008)) for observation, 

accounting for a total of 16 points. An extra study point 

was considered from an urban area near Gandhipuram 

Railway station, as suggested by the interviewees.  

The survey was carried out during the month of 

February-April 2022. Five repetitive surveys were carried 

out at all the 16 points, with an interval of a week between 

each survey session. At each site, bird counts were made 

for 10 minutes within the visible radius (50-100m), 

following Dhanya (2011). The fieldwork was conducted in 

the morning hours, just after the sunrise from 6:30 hours to 

11:00 hours and in the evening hours, when the sparrows 

usually return to their roosting sites just before the sunset, 

from 16:00 hours to 18:00, when the House sparrows were 

found to be most active. Sampling was performed by a 

two-person team, the observer was the same during the 

entire sampling period. We recorded individuals and 

groups of individuals detected, as well as their gender, 

cluster size and detection distance from the observer. We 

measured each detection distance (in meters) using a Nikon 

Prostaff 3i Rangefinder®. Questionnaire survey was also 

conducted, an informal survey was taken up to gather 

information on House Sparrow conservation, the current 

status of House Sparrows, perceptions on population 

declination of House Sparrows and perceptions on the 
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importance of sparrows in the ecosystem/ usefulness of 

sparrows to humans (Table 1). All age groups from 18 to 

60 years were targeted.  

Point count method was adopted to estimate the 

abundance of House Sparrows. Point count is a method 

where an observer needs to stand at a place for a fixed time 

period, in this case for 10 minutes and record all the 

sparrows seen within or without a fixed radius (Bibby et al. 

2000). In this case, it was a variable radius point count, 

where a fixed radius was not considered, as our sampling 

points included a variety of landscapes from residential 

areas to open scrublands. Hence to acquire a higher 

detection probability, a fixed radius was not considered. 

Further, the distance to individuals from the point was also 

measured. The climate conditions and the habitat variables 

were also recorded. The great advantage of point count is 

that they are advantageous over transects as the observer 

gets slightly more time to detect and identify difficult birds 

(Bibby et al. 2000). 

RESULTS AND DISCUSSION 

During the survey, only 9 out of the 16 points selected 

along the gradient recorded House sparrow occurrences. 

The highest number of individuals was seen in the rural 

region (Figure 3b and Figure 4a). Sparrows were seen at all 

5 sampling points of the rural region with an average of 

about 43.8 (±19.3) individuals. Whereas, in the semi-urban 

area, the species was sighted at four points with an average 

of 26 (±5.6) individuals. Female individuals were sighted 

more frequently in both rural and semi-urban areas in 

comparison to male individuals (Figure 4b). No sparrows 

were recorded at any sites in the urban area. Opportunistic 

interviews from the urban area indicate that the House 

Sparrows thrived in the past (Table 1), whereas presently 

declining staggeringly, especially from the cities. 

Interviewees opined that the House Sparrows have 

disappeared since the advent of cell-phone towers, modern 

buildings and urbanization. 

 
Table 1. Opportunistic interviews on the cause of decline of House Sparrows in the Urban region 

 

Age group Number Comment 

20-40 4 Sparrows are seen only in villages. Never seen in the cities. High vehicular traffic and modern buildings 

have taken away their nesting spaces. 

40-60 5 Decrease in sparrow population since the advent of cell-phone towers and electromagnetic radiations. 

60-70 2 Sparrows used to visit houses, ten to twenty years back. Presently they have disappeared due to use of 

mobile phones. Major decrease in population for ten years. 

 

  
A B 

Figure 3. A. Average of the count of House Sparrows in the Rural region; B. Average of the count of House Sparrows in the Semi-

Urban region 

 

 

  
A B 

Figure 4. A. Average of the count of House Sparrows along urban-rural gradient; B. Male-Female sex ratio of House Sparrows along 

urban-rural gradient 
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Figure 5. A. A female House Sparrow in semi-urban region; B. A male House Sparrow in a rural area; C. Group of House Sparrows in a 

scrub patch at a rural region; D. Roosting site of House Sparrow in a semi-urban area 

 

 

 

Discussion 

In the current pilot study, the House Sparrow sightings 

were higher in the rural regions, followed by semi-urban 

areas. The occurrence of the species in rural areas could be 

attributed to the availability of conventional human-made 

structures (Tile-roofed houses, brick houses), which they 

prefer for nesting, such as roof cavities, eaves, walls and 

nest boxes (Grinnell 1919). Individuals were also sighted 

near small hotels, eateries and provisional shops as they 

offer plenty of food items. In semi-urban areas, individuals 

were observed more frequently in the open lands with 

scrub vegetation and garbage dumping sites adjacent to 

residential spaces. These green spaces could potentially be 

providing nesting sites and insect food for the young 

(Summers-Smith 1988), as sparrows living near residential 

areas consume more of human refuse and household scraps 

(Summers-Smith 1988). During the survey, two nesting 

sites of the semi-urban area were in the open land with 

shrubs near a residential space and another in the rural 

region, in an abandoned well adjacent to household wastes 

and livestock dung dumping site. No individuals were 

observed in the urban sampling points during the survey. In 

urban areas, the study points also comprised of vegetable 

markets and food grain shops, as these places are a good 

source of spill-over food materials and are mostly preferred 

by sparrows. But, the absence of potential nesting sites at 

these places could be the key factor for the disappearance 

of sparrows from urban regions. Usually, there seem to be 

no significant variations in the sex ratio in the population 

structure of house sparrows (Rana and Idris 1986). 

However, Rajashekhar and Venkatesha (2008) observations 

show that females exceed males, contrary to the findings of 

Rana and Idris (1986), who found that males outnumbered 

females. In comparison, we saw more females than males 

during our observations. According to a study by Husby et 

al. (2006), house sparrows have the potential to adjust their 

sex ratio in response to environmental changes that may 

have an impact on the relative fitness of the offspring's 

sexual differences. 

In recent years, it has been reported that the population 

of House Sparrows has been declining in many parts of the 

world, mainly from urban areas (Patel and Dodia 2021). 

The decline of House Sparrows from the urban areas was 

also highlighted in the State of India's Birds Report (SoIB), 

2020. According to Bokotey and Gorban (2005), one of the 

main reasons for the population declination of House 

Sparrows is the lack of nesting sites due to modern 

architecture urbanization. Another reason for the decline in 

the population being the unregulated use of pesticides 

resulting in a paucity of invertebrate food for the sparrows. 

Several other factors that explain the disappearance of 

House Sparrows include electromagnetic radiation and the 

exhaust of automobiles running on unleaded petrol 

(Balmori and Halberg 2007). However, still the actual 

causes of their population decline are being debated. The 

availability of various food sources for both adults and 

nestlings and essential nesting sites around the food sources 

primarily play an important role in the abundance of House 

A B 

C D 
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Sparrow populations. The current study suggests providing 

of suitable nesting sites to House Sparrows by retaining 

green space, scrub vegetation, native and traditional 

buildings in the city, artificial nest boxes, regulation on 

pesticide use are necessary for sustaining the House 

Sparrow populations as recommended by Rajashekhar and 

Venkatesha (2008). Rural and semi-urban areas are under 

less development pressure than urban areas but yet provide 

ample room for urban sprawl. As a result, these places are 

more vulnerable to development pressure in the coming 

days, and sparrows may lose their habitat in rural areas. 

However, in order to prevent local extinction of the species 

and build better conservation measures, we need to conduct 

regular monitoring of the species to compare and evaluate 

population fluctuations along the urban-rural gradient as 

modern building practices are being preferred by people. 
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