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Abstract Bird-window collisions pose a significant but underexplored threat to the avian biodiversity in India.  
This study, the first of its kind in the Nilgiris, South India, documents bird collisions with glass surfaces over a 
year. A total of 35 incidents were recorded across two locations, Forestdale and Coonoor, involving 22 species 
from 15 families. Among these, 16 birds were found dead, 18 were injured, and one managed to fly away. 
Migratory species, particularly the Indian Blue Robin, had the highest number of collisions, while among 
resident birds, the White-cheeked Barbet and Spotted Dove were most affected. Collisions peaked during winter, 
highlighting seasonal vulnerability. Building architecture, especially reflective glass surfaces, played a crucial 
role in increasing collision risks. These findings underscore the urgent need for mitigation measures such as UV-
reflective films, window modifications, and strategic landscaping. Promoting bird-friendly urban designs and 
raising awareness are essential to reducing avian mortality in expanding human settlements.
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Öszefoglalás A madarak ablaknak ütközése India madárvilágára is jelentős hatással bíró, de alulkutatott tényező. 
Ez a tanulmány, amely az első ilyen jellegű vizsgálat a dél-indiai Nilgiris területén, egy éven át dokumentálja az 
üvegfelületeken történő madárütközéseket. Két helyszínen, Forestdaleben és Coonoorban összesen 34 esetet rög-
zítettek, amelyek 15 család 22 faját érintették. Ezek közül 16 madarat elpusztulva találtak, 18 megsérült, és egy-
nek sikerült elrepülnie. Az ütközések jelentős része vonuló fajokra – különösen a narancsszínű fülemülére – vo-
natkozott, míg az állandó fajok közül a fehérarcú bajszika és a gyöngyösnyakú gerle volt a leginkább érintett. Az 
ütközések csúcsa télen volt, ami rávilágít a szezonális veszélyeztetettségre. Az épületek építési módja, különösen 
a fényvisszaverő üvegfelületek jelentősen növelték az ütközés kockázatát. Ezek az eredmények hangsúlyozzák az 
olyan megelőző intézkedések szükségességét, mint az UV-tükröző fóliák, az ablakok módosítása és a stratégiai 
tereprendezés. Az egyre inkább terjeszkedő városokban alapvető fontosságú a madárbarát várostervezés és a tu-
datosság növelése a madárpusztulás csökkentése érdekében.
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Introduction

Bird-window collisions are primarily driven by anthropogenic pressure, with 
urbanization playing a significant role in wildlife mortality (Loss et al. 2015, Adams 
et al. 2021, Riding et al. 2021, Żmihorski et al. 2022). The transformation of natural 
habitats into urban areas due to human population growth has profound negative effects 
on biodiversity (Rebolo-Ifrán 2019). Habitat fragmentation is a major factor contributing 
to biodiversity decline, as it isolates populations and disrupts ecological balance (Fischer 
& Lindenmayer 2007, Rodríguez-Loinaz et al. 2012). In urban environments, glass 
reflections deceive birds by creating the illusion of open space or natural habitats, leading 
to fatal collisions. Globally, an estimated one billion birds die each year due to window 
collisions (Klem 1989, Klem 2006, Bayne et al. 2012). Key habitat factors influencing 
collision risks include the presence of trees and shrubs near buildings or their reflections 
in windows, both of which significantly increase the likelihood of bird strikes (Klem 
2009, Borden et al. 2010, Rosenberg et al. 2019, Brown et al. 2020). In the United States 
alone, rough estimates suggest that 100 million to one billion birds perish annually due 
to window collisions (Kornreich et al. 2024). Despite the growing concern over bird-
window collisions worldwide, research on this issue in India remains limited (Sekhsaria 
2020). This study represents the first-ever investigation of bird-window collisions in 
South India, specifically in the Nilgiris region. This study analyses seasonal bird-window 
collisions, the time of day they occur, bird outcomes (dead, injured, or flown away), and 
the residency status (resident vs. migratory) over a year.

Methods

This study was conducted over a one-year period, from January to December 2024, at two 
locations in and around Coonoor: Coonoor (11.346, 76.81529) and Forestdale (11.3654, 
76.79919) (Figure 1). Bird collision data was collected opportunistically throughout the 
year, documenting instances where birds sustained fatal injuries upon striking windows. 
Data were categorised for the seasonal analysis as summer (March to June), monsoon (July 
to October) and winter (November to February) and for the time period of the collisions 
morning (06.00 AM to 12.00 PM), afternoon (12.00 PM to 4.00 PM), evening (4.00 PM 
to 8.00 PM). Mapping was done using QGIS (version 3.40) and data visualization was 
performed using R Studio (2020), utilizing the “ggplot2”, “patchwork” and “RColorBrewer” 
packages for analysis and graphical representation.

Both study sites featured commercial buildings surrounded by gardens, with nearby 
forested areas comprising semi-evergreen forests and shola, while non-forest areas 
primarily consisted of tea plantations. The architectural characteristics of the buildings 
varied, potentially influencing the frequency and severity of bird-window collisions. At 
Coonoor, buildings are in a two-storied structure, with the first and second stories featuring 
transparent glass panels facing east and measuring 6 × 4 feet, installed uniformly at a two-
foot interval. The reflective nature of the second-story glass panels mirrors the sky and the 



ORNIS HUNGARICA 2025. 33(2)390

garden in front. At Forestdale, the structure is similar but differs in its design: the first floor 
lacks transparent or reflective glass, while the second floor features a continuous transparent 
glass panel facing east and measuring 20 × 10 feet, which reflects both the adjacent garden 
and the sky. 

Result 

Bird-window collisions were recorded at two locations, Forestdale (n = 19) and Coonoor 
(n = 16), totalling 35 collisions across 22 bird species (Table 1, Figure 2). These incidents 
affected 15 families, with Muscicapidae (n = 4) and Columbidae (n = 3) being the most 
impacted. Of the recorded collisions, 16 birds were found dead, 18 were injured, and one 
managed to fly away (Figure 2). Monsoon had the highest number of collisions (n = 15), 
followed by summer (n = 11) and winter (n = 9). Most collisions occurred in the morning 
(n = 18), followed by the afternoon (n = 12) and evening (n = 5). A total of 18 resident and 
four migratory bird species were affected. Among migratory species, the Indian Blue Robin 
(Luscinia brunnea) (3 fatalities, 1 injury) had the highest number of collisions, followed by 
the Greenish Warbler (Phylloscopus trochiloides), Kashmir Flycatcher (Ficedula subrubra) 
(1 male, 1 female), and Grey Wagtail (Motacilla cinerea). Among residents, the White-
cheeked Barbet (Megalaima viridis) and Spotted Dove (Spilopelia chinensis) were most 

Figure 1.	 The map of the study area
1. ábra	 A kutatási terület térképe
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Family Scientific Name Common Name N IUCN 
Status

Residency 
Status

Tytonidae Tyto alba (Scopoli, 1769) Barn Owl 2 LC Resident

Strigidae Strix leptogrammica 
(Temminck, 1832) Brown Wood Owl 2 LC Resident

Columbidae Chalcophaps indica 
(Linnaeus, 1758)

Common Emerald 
Dove 1 LC Resident

Columba elphinstonii 
(Sykes, 1832) Nilgiri Wood Pigeon 1 VU Resident

Spilopelia chinensis 
(Scopoli, 1786) Spotted Dove 3 LC Resident

Megalaimidae Psilopogon viridis 
(Boddaert, 1783)

White-cheeked 
Barbet 3 LC Resident

Corvidae Corvus macrorhynchos 
(Wagler, 1827) Large-billed Crow 1 LC Resident

Hirundinidae Hirundo domicola 
(Jerdon, 1841) Hill Swallow 2 LC Resident

Ptyonoprogne concolor 
(Sykes, 1832) Dusky Crag Martin 1 LC Resident

Motacillidae Motacilla cinerea 
(Tunstall, 1771) Grey Wagtail 1 LC Migratory

Pycnonotidae Pycnonotus cafer 
(Linnaeus, 1766) Red-vented Bulbul 1 LC Resident

Pycnonotus jocosus 
(Linnaeus, 1758)

Red-whiskered 
Bulbul 2 LC Resident

Phylloscopidae Phylloscopus trochiloides 
(Sundevall, 1837) Greenish Warbler 2 LC Migratory

Paridae Parus cinereus (Vieillot, 1818) Cinereous Tit 1 LC Resident

Zosteropidae Zosterops palpebrosus 
(Temminck, 1824) Indian White-eye 1 LC Resident

Sturnidae Acridotheres fuscus 
(Wagler, 1827) Jungle Myna 1 LC Resident

Turdidae Turdus simillimus 
(Jerdon, 1839) Indian Blackbird 1 LC Resident

Muscicapidae Copsychus saularis (Linnaeus, 
1758)

Oriental Magpie-
robin 1 LC Resident

Cyornis tickelliae 
(Blyth, 1843)

Tickell’s Blue 
Flycatcher 1 LC Resident

Ficedula subrubra 
(Hartert & Steinbacher, 1934) Kashmir Flycatcher 2 VU Migratory

Larvivora brunnea 
(Hodgson, 1837) Indian Blue Robin 4 LC Migratory

Passeridae Passer domesticus 
(Linnaeus, 1758) House Sparrow 1 LC Resident

Table 1.	 Results of glass collisions including family, scientific name, common name, number of 
collisions, IUCN status, and residency status of species

1. táblázat	 Az üvegnek ütközött fajok listája
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affected, followed by the Brown Wood Owl (Strix leptogrammica), Common Barn Owl (Tyto 
alba), Hill Swallow (Hirundo domicola), and Red-whiskered Bulbul (Pycnonotus jocosus), 
each with two collisions. Additionally, single collisions were observed for 12 species. 

Discussion

This study provides valuable insights into bird-window collisions in the Nilgiris, a region 
where such research has been limited. Our findings highlight that multiple factors including 
seasonality, species residency status, and building structure significantly influence collision 
occurrences (Longcore et al. 2012, Calvert et al. 2013, Loss et al. 2015, 2019). With 
increasing urbanization, habitat fragmentation and glass reflections pose serious risks to 
birds, making these collisions an emerging conservation concern (Klem 2010, 2014). The 
data indicate that resident birds, White-cheeked Barbet and Spotted Dove, experience more 
collisions than other migratory species, likely due to their year-round presence and frequent 
interactions with human-altered environments. The Indian Blue Robin, an important winter 
migratory bird in the Nilgiris, was involved in three collisions, resulting in two fatalities and 
one injury. Notably, this study also recorded fatalities of the Nilgiri Wood Pigeon a Near 
Threatened (NT) species endemic to the Western Ghats (BirdLife International 2025). We 
also observed a male and female Kashmir Flycatcher (Ficedula subrubra), a vulnerable 

Figure 2.	 Analysis of bird-window collisions based on season, time of day, post-collision status, and 
residency status 

2. ábra	 A madarak ablaknak ütközésének elemzése a szezon, a napon belüli időpont, az ütközés 
utáni státusz és a vonulási típus alapján
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winter migrant in the Nilgiris (Moinudheen & Samson 2021, BirdLife International 2025), 
collided in Forestdale but were able to recover and fly away. While migratory species are also 
vulnerable, their collision rates are lower due to their seasonal presence. Seasonality played 
a crucial role in collision rates, with monsoon recording the highest number of incidents. 
This trend may be attributed to reduced visibility, increased bird activity, and possibly 
higher food availability near human settlements during rainy seasons. The relatively lower 
number of collisions in summer suggests that birds may either adapt to their surroundings or 
avoid high-risk areas during this period. The architectural design of buildings significantly 
influenced collision frequency. Forestdale recorded a higher number of collisions compared 
to Coonoor, likely due to its continuous transparent glass panel on the second floor, which 
reflects the surrounding garden and sky.

The findings from this study highlight the urgent need for mitigation measures in urban 
and peri-urban areas. Simple interventions, such as window films, external screens, and 
modifications to glass transparency, can significantly reduce bird mortality. Additionally, 
altering landscape features such as relocating vegetation away from reflective surfaces 
can help minimize collision risks. Birds possess a broader visual spectrum than humans, 
extending into the ultraviolet range (Jacobs 1992, Hart 2001, Lind et al. 2013). Research 
indicates that UV-reflective films, such as BirdShades, can effectively reduce collisions 
by enhancing glass visibility to birds while remaining mostly unnoticed by humans 
(Goldsmith & Butler 2005, Aidala et al. 2012, Swaddle et al. 2020). Our findings align 
with previous studies suggesting that UV-reflective treatments and circular-shaped decals 
serve as effective deterrents against bird-window collisions (Ribeiro et al. 2020). This 
underscores the importance of incorporating bird-friendly glass solutions in urban planning 
and conservation efforts to mitigate avian mortality from glass-pane collisions. Despite 
being the first study of its kind in South India, this research serves as an essential starting 
point for further investigation. Expanding studies across different landscapes and building 
types can help refine mitigation strategies tailored to Indian urban environments. Long-term 
monitoring, public awareness campaigns, and policy-level interventions are crucial steps 
toward addressing this growing conservation issue.
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