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Long-Term Assessment of Avian Diversity in a Wetland Ecosystem Using Alpha and Beta Diversity Indices

ABSTRACT
The present study conducted for 36 months from January 2022 to December 2024, and created a first comprehensive avian survey of Koothiyarkundu water tank, documenting 110 bird species spanning 14 orders and 46 families. The assessment identified six Near threatened and one Vulnerable species according to IUCN. Residential analysis revealed 81 resident birds, alongside 23 winter visitors, one local migrant, and five non-breeding residents, including notable long-distance migrants such as bar-tailed and black-tailed godwits. Feeding guild analysis revealed 40 insectivores, 33 carnivores, 18 omnivores, 10 granivores, 6 frugivores, and 3 nectarivores, illustrating diverse ecological niches supported by the wetland. Bird species richness and abundance increased over time, with observed species rising from 85 to 110 and individual counts exceeding 1,200. Alpha and beta diversity indices were analysed using PAST software, which revealed that avian diversity improved progressively over the study period. Alpha diversity indicated improved diversity, evenness, and enhanced community balance, with the Shannon index (3.9), showing great diversity across years. Beta diversity values (βW=0.35; βT=27.2), highlighted spatial turnover and compositional heterogeneity within the assemblage. Urban encroachment posed significant threats, where ongoing habitat loss directly endangers migratory species, underscoring the need for immediate conservation attention. This comprehensive dataset establishes a crucial baseline for monitoring and managing avian diversity in this wetland ecosystem.
Keywords: Urban ecology, Biodiversity, Madurai, Species richness patterns, Habitat heterogeneity, Wetland management.
1.INTRODUCTION
Biodiversity is, in essence, a comparative science (Magurran, 2004). Birds respond quickly and measurably to habitat alteration, pollution, hydrological change and climate shifts. Therefore, changes in their richness, abundance and community composition are widely used as indicators of ecosystem health. (Cooper, 2023; Bharathi et al, 2025). Birds, irrespective of their taxonomic classification, rely on wetlands for drinking, bathing, roosting, and protection. The relationship between wetlands and birds is bidirectional because wetland characteristics (size, depth, hydroperiod, vegetation, and food resources) filter which bird assemblages can persist, while bird activities such as seed dispersal and others; influences wetland plant communities and nutrient dynamics. Consequently, patterns of avian species richness and community structure in wetlands both reflect underlying wetland condition and contribute to the long‑term maintenance of wetland biodiversity and function (Ganjeh et al, 2017; Kiran et al, 2022; Pant et al,2024). The diversity of a landscape is determined by both α and β diversity. The alpha (α) diversity measures the richness and evenness of individuals within a habitat, while beta (β) diversity measures the diversity of the species across different habitats (Dauda et al., 2016). Additionally, turnover through time provides insight into the temporal dynamics of assemblages (Magurran, 2004). At this study site, avian diversity was systematically surveyed and a comprehensive species checklist was developed for the water tank habitat. To quantify the observed diversity beyond simple species counts, multiple diversity indices were applied, providing a robust and quantitative assessment of community structure. This statistical approach enables not only understanding of the current diversity but also offers tools to detect potential declines in abundance or species richness over time. When combined with observations of anthropogenic threats, these analyses provide a comprehensive picture of how avian diversity is changing in the Koothiyarkundu water tank. Such integrated assessment is essential for guiding effective conservation and management strategies.       
[image: ]2.METHODOLOGY
2.1 Study Site
[image: ]Madurai, referred to as the ‘Athens of the East’, is the second largest corporation city by area and third largest city by population in Tamil Nadu. There are 1338 traditional ‘kanmais’ (man-made tanks) in Madurai which are mostly semi-arid (District administration, Madurai 2024). Among them, five wetlands have been chosen for the study which are situated in the south of Madurai (Fig .1).  The present study focuses on the study site named, Koothiyarkundu [(9.8646° N, 78.0288° E)], historically known as Chaturvedi Mangalam (Shrikumar, 2014), which is about 176.22 hectares (Fig. 2), is a village in the Thirupparankundram block of Madurai district, Tamil Nadu. The region is known for its water bodies, including tanks and lakes, which play a crucial role in local water management and irrigation (madurai.nic.in). The study site was chosen based on several factors, such as, availability of water, accessibility, anthropogenic activities, and existence of a significant bird population, all of which were assessed prior to the commencement of the study as prerequisites.Fig 1: Geographical representation of the study sites within Madurai

Fig 2: Satellite image of the study site, showing the location of the Koothiyarkundu water tank area


2.2 Avian Survey
Bird surveys were conducted systematically over 36 months from January 2022 to December 2024, with visits three times each month at the water tank. Observations were carried out between 7 a.m. and 10 a.m., when birds are most active. The primary focus was on wetland birds, followed by terrestrial birds. The point count method, as described by Gregory et al, (2004) served as the standard protocol and used audio recordings of bird calls following Whitman et al.'s (1997) guidelines. The study area consists of 10 to 15 fixed scanning points spaced 150 to 250 meters apart, and birds were observed using field binocular (Olympus 10X50) and a camera (Sony Cybershot DSC-HX400v). Bird identification was done using field guides by Salim Ali’s Book of Indian Birds (2003), alongside digital tools such as Merlin Bird ID application and ebird (Cornell Lab of Ornithology).
2.3 Biodiversity Analysis
To quantitatively characterize the avian community structure, multiple diversity indices were calculated, encompassing measures of species richness, diversity, evenness, dominance, and temporal turnover.
Alpha diversity metrics included, Margalef Index, Fisher Alpha Index, which were used to assess species richness, Shannon-Wiener Index, Pielou's Evenness Index (J'), Dominance D and Berger-Parker Index were calculated to quantify species diversity, incorporating both richness and evenness components. Beta diversity metrics were employed to assess species turnover across the three study years. Whittaker Beta Diversity (βW) quantified overall compositional differentiation and Wilson-Shmida Index (βT) measured temporal species turnover standardized by mean annual species richness, providing insight in community dynamics across years (Magurran, 2004). 
All diversity indices were computed using PAST software (version 4.03), which implements standard formulas as described in Magurran (2004). This analytical approach enabled robust quantitative evaluation of avian community structure and temporal changes in biodiversity at the study site.

























3.Results & Discussion
3.1 Avian Diversity
The present study has been conducted for 36 months from January 2022 to December 2024 and a cumulative assessment revealed a total of 110 bird species (Table 1I) in Koothiyarkundu water tank. For the documented species, a checklist has been created which is the first documentary inventory for the site. Taxonomic distribution of the observed species belonged to 14 orders and 46 families. Among the 14 orders, the order Passeriformes had been the most prevalent with 37 species across 20 families (Fig. 3), followed by the order Pelecaniformes and Charadriiformes, which consists mostly of water-dependent species also known to be obligate aquatic feeders (biodb.com). Multi-faceted factors like habitat stability & characteristics such as water depth, spatial heterogeneity, vegetative structure, prey availability are crucial elements for waterbird assemblages, which likely contributed the prevalence of the waterbirds in the study site. (Mott et al, 2023; Marnn et al, 2025). Fig. 3: Distribution of Bird Families and Species by Taxonomic Order at Koothiyarkundu Tank (2022-2024)



The IUCN status analysis revealed six species from Near Threatened (NT) category such as, one species from Vulnerable category. The remaining 104 species belonged to Least Concern (LC) category (Fig. 4) (IUCN, 2024). The presence of threatened and vulnerable species signals the habitats’ ecological importance as these species require restricted habitat. It also signifies the tanks’ ecological resilience and functionality (Bouregbi et al, 2025).Fig. 4: IUCN Conservation Status of Bird Species Recorded at Koothiyarkundu Tank (2022-2024)



Fig. 5: Residential Status of Bird Species at Koothiyarkundu Tank (2022-2024)

Fig. 6: Feeding Guild Distribution of Avian Species at Koothiyarkundu Tank (2022-2024)


The residential status analysis revealed 81 species as residents, 23 as winter visitors, 1 as local migrant and 5 as non-breeding residents (Fig. 5). This composition exhibits the tanks role as a vital habitat for both breeding residents and migratory birds, notably long-distance migrants like Bar-tailed Godwits and Black-tailed Godwits. The presence of such species in huge congregations, suggests that this site is a critical stopover with sufficient resources. 
According to the analysis of the structure of feeding guild, insectivores emerged as the dominant group with 40 species, followed by carnivores with 33 species, omnivores with 18 species, granivores with 10 species, frugivores and nectarivores with 6 & 3 species respectively (Fig. 6). Such varied feeding guilds reflect the tanks heterogeneity of microhabitats, ranging from open water zones to vegetated margins and adjacent agricultural areas. 

Table 1I: Checklist of Birds Observed in Koothiyarkundu Tank
	S. No:
	Order Name/ Family Name/ Common Name
	Scientific Name
	IUCN Status
	Residential Status
	Guild
	Relative abundance

	Accipitriformes: Accipitridae

	1. 
	Black kite
	Milvus migrans
	LC
	R
	C
	C

	2. 
	Booted Eagle
	Hieraaetus pennatus
	LC
	WV
	C
	UC

	3. 
	Greater Spotted Eagle
	Clanga clanga
	VU
	WV
	C
	UC

	4. 
	Pallid Harrier
	Circus macrourus
	NT
	WV
	C
	Ra

	5. 
	Shikra
	Accipiter badius
	LC
	R
	C
	C

	Anseriformes: Anatidae

	6. 
	Fulvous Whistling Duck
	Dendrocygna bicolor
	LC
	LM
	O
	C

	7. 
	Eurasian Wigeon
	Mareca penelope
	LC
	WV
	O
	UC

	8. 
	Garganey
	Spatula querquedula
	LC
	WV
	O
	UC

	9. 
	Green Winged Teal
	Anas crecca
	LC
	WV
	O
	UC

	10. 
	Indian Spot-billed Duck
	Anas poecilorhyncha
	LC
	R
	O
	C

	11. 
	Knob-billed Duck
	Sarkidiornis melanotos
	LC
	R/NB
	O
	UC

	12. 
	Lesser Whistling Duck
	Dendrocygna javanica
	LC
	R/NB
	O
	C

	13. 
	Northern Pintail
	Anas acuta
	LC
	WV
	O
	Ra

	14. 
	Northern Shoveler
	Spatula clypeata
	LC
	WV
	O
	UC

	Bucerotiformes: Upupidae 

	15. 
	Eurasian Hoopoe
	Upupa epops
	LC 
	R
	I
	UC

	Podicipedidae
	

	16. 
	Little Grebe
	Tachybaptus ruficollis
	LC
	R
	C
	C

	Caprimulgiformes: Apodidae

	17. 
	Asian Palm Swift
	Cypsiurus balasiensis
	LC
	R
	I
	C

	18. 
	Alpine Swift
	Tachymarptis melba
	LC
	R
	I
	UC

	Charadriiformes: Charadriidae

	19. 
	Little Ringed Plover
	Charadrius dubius
	LC
	WV
	I
	UC

	20. 
	Red-wattled Lapwing
	Vanellus indicus
	LC
	R
	O
	C

	Laridae

	21. 
	Gull-billed Tern
	Gelochelidon nilotica
	LC
	WV
	C
	Ra

	22. 
	Whiskered Tern
	Chlidonias hybrida
	LC
	WV
	C
	UC

	Recurvirostridae

	23. 
	Black Winged Stilt
	Himantopus himantopus
	LC
	R
	I
	C

	Scolopacidae

	24. 
	Bar Tailed Godwit
	Limosa lapponica
	NT
	WV 
	I
	UC

	25. 
	Black Tailed Godwit
	Limosa limosa
	NT
	WV
	I
	UC

	26. 
	Common Sandpiper
	Actitis hypoleucos
	LC
	WV
	I
	UC

	27. 
	Common Snipe
	Gallinago gallinago
	LC
	WV
	I
	UC

	28. 
	Green Sandpiper
	Tringa ochropus
	LC
	WV
	I
	UC

	29. 
	Marsh Sandpiper
	Tringa stagnatilis
	LC
	WV
	I
	UC

	30. 
	Pin Tailed Snipe
	Gallinago stenura
	LC
	WV
	I
	UC

	31. 
	Wood Sandpiper
	Tringa glareola
	LC
	WV
	I
	UC

	Columbiformes: Columbidae

	32. 
	Eurasian Collared Dove
	Streptopelia decaocto
	LC
	R
	G
	C

	33. 
	Laughing Dove 
	Spilopelia senegalensis
	LC
	R
	G
	C

	34. 
	Rock Pigeon
	Columba livia
	LC
	R
	G
	C

	35. 
	Spotted Dove
	Spilopelia chinensis
	LC
	R
	G
	C

	Coraciiformes: Alcedinidae

	36. 
	Common Kingfisher
	Alcedo atthis
	LC
	R
	C
	C

	37. 
	Pied Kingfisher
	Ceryle rudis
	LC
	R
	C
	C

	38. 
	White Throated Kingfisher
	Halcyon smyrnensis
	LC
	R
	C
	C

	Coraciidae

	39. 
	Indian Roller
	Coracias benghalensis
	LC
	R
	I
	C

	Meropidae
	

	40. 
	Asian Green Bee-eater
	Merops orientalis
	LC
	R
	I
	UC

	41. 
	Blue Tailed Bee-eater
	Merops philippinus
	LC
	R
	I
	C

	Cuculiformes: Cuculidae

	42. 
	Asian Koel 
	Eudynamys scolopaceus
	LC
	R
	O
	C

	43. 
	Blue Faced Malkoha
	Phaenicophaeus viridirostris
	LC
	R
	O
	C

	44. 
	Common Hawk Cuckoo
	Hierococcyx varius
	LC
	R
	O
	Ra

	45. 
	Greater Coucal
	Centropus sinensis
	LC
	R
	C
	C

	46. 
	Pied Cuckoo
	Clamator jacobinus
	LC
	R
	I
	C

	Galliformes: Phasianidae

	47. 
	Gray Francolin
	Ortygornis pondicerianus
	LC
	R
	G
	C

	48. 
	Indian Peafowl
	Pavo cristatus
	LC
	R
	O
	C

	Gruiformes: Rallidae

	49. 
	Eurasian Coot
	Fulica atra
	LC
	R
	C
	C

	50. 
	Eurasian Moorhen
	Gallinula chloropus
	LC
	R
	C
	C

	51. 
	White Breasted Waterhen
	Amaurornis phoenicurus
	LC
	R
	C
	C

	Passeriformes: Acrocephalidae

	52. 
	Blyth’s Reed Warbler
	Acrocephalus dumetorum
	LC
	R/NB
	I
	UC

	53. 
	Booted Warbler
	Iduna caligata
	LC
	R
	I
	C

	Alaudidae

	54. 
	Jerdon’s Bushlark
	Mirafra affinis
	LC
	R
	I
	C

	55. 
	Oriental Skylark
	Alauda gulgula
	LC
	R
	I
	C

	Artamidae

	56. 
	Ashy Woodswallow 
	Artamus fuscus
	LC
	R
	I
	C

	Cisticolidae

	57. 
	Ashy Prinia 
	Prinia socialis
	LC
	R
	I
	C

	58. 
	Common Tailorbird
	Orthotomus sutorius
	LC
	R
	I
	C

	59. 
	Jungle Prinia 
	Prinia sylvatica
	LC
	R
	I
	C

	60. 
	Plain Prinia
	Prinia inornata
	LC
	R
	I
	C

	61. 
	Zitting Cisticola
	Cisticola juncidis
	LC
	R
	I
	C

	Corvidae

	62. 
	House Crow
	Corvus splendens
	LC
	R
	O
	C

	63. 
	Large Billed Crow
	Corvus macrorhynchos
	LC
	R
	O
	C

	64. 
	Rufous Treepie
	Dendrocitta vagabunda
	LC
	R
	O
	C

	Dicruridae

	65. 
	Black Drongo
	Dicrurus macrocercus
	LC
	R
	I
	C

	Estrildidae

	66. 
	Indian Silverbill
	Euodice malabarica
	LC
	R
	G
	C

	67. 
	Scaly-breasted Munia
	Lonchura punctulata
	LC
	R
	G
	C

	68. 
	Tricolored Munia
	Lonchura malacca
	LC
	R
	G
	C

	Hirundinidae

	69. 
	Barn Swallow
	Hirundo rustica
	LC
	WV
	I
	C

	Laniidae

	70. 
	Brown Shrike
	Lanius cristatus
	LC
	WV
	I
	C

	Leiothrichidae

	71. 
	Yellow-billed Babbler
	Argya affinis
	LC
	R
	I
	C

	Monarchidae
	

	72. 
	Indian Paradise Flycatcher
	Terpsiphone paradisi
	LC
	R/NB
	I
	UC

	Motacillidae
	

	73. 
	Paddyfield Pipit
	Anthus rufulus
	LC
	R
	I
	C

	74. 
	Western Yellow Wagtail
	Motacilla flava
	LC
	WV
	I
	UC

	75. 
	White-browed Wagtail
	Motacilla maderaspatensis
	LC
	R
	I
	C

	76. 
	White Wagtail  
	Motacilla alba
	LC
	WV
	I
	Ra

	Muscicapidae

	77. 
	Indian Robin
	Copsychus fulicatus
	LC
	R
	I
	C

	78. 
	Oriental Magpie Robin
	Copsychus saularis
	LC
	R
	I
	C

	79. 
	Pied Bushcat
	Saxicola caprata
	LC
	R
	I
	C

	Nectariniidae

	80. 
	Loten’s Sunbird
	Cinnyris lotenius
	LC
	R
	N
	UC

	81. 
	Purple Rumped Sunbird
	Leptocoma zeylonica
	LC
	R
	N
	C

	82. 
	Purple Sunbird
	Cinnyris asiaticus
	LC
	R
	N
	C

	Oriolidae

	83. 
	Indian Golden Oriole
	Oriolus kundoo
	LC
	R
	O
	UC

	Passeridae

	84. 
	House Sparrow
	Passer domesticus
	LC
	R
	G
	C

	Ploceidae

	85. 
	Baya Weaver
	Ploceus philippinus
	LC
	R
	G
	C

	Pycnonotidae

	86. 
	Red Vented Bulbul
	Pycnonotus cafer
	LC
	R
	F
	C

	Sturnidae

	87. 
	Brahminy Starling
	Sturnia pagodarum
	LC
	R
	F
	UC

	88. 
	Common Myna
	Acridotheres tristis
	LC
	R
	F
	C

	Vangidae

	89. 
	Common Woodshrike
	Tephrodornis pondicerianus
	LC
	R
	I
	Ra

	Pelecaniformes: Anhingidae

	90. 
	Oriental Darter
	Anhinga melanogaster
	NT
	R
	C
	UC

	Ardeidae

	91. 
	Cattle Egret
	Bubulcus ibis
	LC
	R
	C
	C

	92. 
	Great Egret
	Ardea alba
	LC
	R
	C
	C

	93. 
	Gray Heron
	Ardea cinerea
	LC
	R
	C
	C

	94. 
	Indian Pond Heron
	Ardeola grayii
	LC
	R
	C
	C

	95. 
	Intermediate Egret
	Ardea intermedia
	LC
	R
	C
	C

	96. 
	Little Egret
	Egretta garzetta
	LC
	R
	C
	C

	97. 
	Purple Heron
	Ardea purpurea
	LC
	R
	C
	C

	98. 
	Yellow Bittern
	Ixobrychus sinensis
	LC
	R/NB
	C
	UC

	Ciconiidae

	99. 
	Asian Openbill Stork
	Anastomus oscitans
	LC
	R
	C
	C

	100. 
	Painted Stork
	Mycteria leucocephala
	NT 
	R
	C
	C

	Pelecanidae

	101. 
	Spot Billed Pelican
	Pelecanus philippensis
	NT
	R
	C
	C

	Phalacrocoracidae
	

	102. 
	Great Cormorant
	Phalacrocorax carbo
	LC
	R
	C
	C

	103. 
	Indian Cormorant
	Phalacrocorax fuscicollis
	LC
	R
	C
	C

	104. 
	Little Cormorant
	Microcarbo niger
	LC
	R
	C
	C

	Threskiornithidae

	105. 
	Black-headed Ibis
	Threskiornis melanocephalus
	NT
	R 
	C
	C

	106. 
	Eurasian Spoonbill
	Platalea leucorodia
	LC
	R
	C
	C

	107. 
	Glossy Ibis
	Plegadis falcinellus
	LC
	R
	C
	C

	Piciformes: Megalaimidae

	108. 
	Coppersmith Barbet
	Psilopogon haemacephalus 
	LC
	R
	F
	C

	Picidae

	109. 
	Black Rumped Flameback
	Dinopium benghalense
	LC
	R
	F
	C

	Psittaciformes: Psittacidae

	110. 
	Rose-ringed Parakeet
	Psittacula krameri
	LC
	R
	F
	C


LC- Least Concerned, NT- Near Threatened, VU- Vulnerable, R- Resident, WV- Winter Visitor, R/NB- Non-Breeding Residents, LM- Local Migrant, I- Insectivore, C- Carnivore, O-Omnivore, G-Granivore, F-Frugivore, N-Nectivore, C-Common, UC- Uncommon, Ra- Rare
3.2 Diversity Indices
In addition to the assessment of avian diversity in the study site, the present study also examined the seasonal variations and interannual trends in species richness, abundance and subjected it to diversity indices to understand the ecological dynamics. The mean values of species richness exhibited an upward trend ranging between 85 species to 110 species from 2022 to 2024. Similarly, the number of individuals peaked at 1200+ individuals. However, there was a slight dip in individual numbers in 2024, which most likely due to environmental factors like lesser rainfall, lower water levels. Overall, highest species and abundance was observed during pre-monsoonal months (Graph. 1 & 2).  Graph 1: Temporal variation in the number of bird species observed in Koothiyarkundu tank (2022-2024)


Graph 2: Temporal Variation in the number of individual birds observed at Koothiyarkundu tank (2022-2024)





Table 2II: Alpha Diversity Indices
	DIVERSITY INDEX
	WINTER
	PRE-MONSOON
	MONSOON
	POST-MONSOON

	Margalef
	
	
	
	

	2022
	8.93
	11.59
	11.96
	12.41

	2023
	12.57
	12.65
	11.3475
	11.89

	2024
	14.45
	15.02
	11.97
	13.41

	Fisher_alpha
	
	
	
	

	2022
	19.63
	22.70
	27.66
	29.11

	2023
	24.26
	23.58
	23.91
	24.58

	2024
	31.30
	30.97
	26.01
	30.95

	Shannon
	
	
	
	

	2022
	3.36
	3.50
	3.77
	3.80

	2023
	3.75
	3.80
	3.75
	3.72

	2024
	3.86
	3.94
	3.74
	3.81

	Evenness
	
	
	
	

	2022
	0.59
	0.44
	0.62
	0.61

	2023
	0.50
	0.51
	0.62
	0.56

	2024
	0.51
	0.51
	0.58
	0.56

	Dominance_D
	
	
	
	

	2022
	0.03
	0.04
	0.02
	0.02

	2023
	0.03
	0.02
	0.02
	0.02

	2024
	0.02
	0.02
	0.02
	0.02

	Berger-Parker
	
	
	
	

	2022
	0.09
	0.12
	0.06
	0.06

	2023
	0.08
	0.06
	0.06
	0.06

	2024
	0.07
	0.06
	0.06
	0.07


Table 3III: Beta Diversity Indices
	INDEX
	VALUES OBTAINED

	Whittaker
	0.35

	Wilson-Shmida
	27.22


Both Margalef’s and Fisher Alpha indices showed an increased values from 2022-2024, indicating growth in species richness, with peak values of 15.02 and 31.30, respectively, in 2024. The Shannon-Wiener index ranged from 3.3 to 3.9, and evenness from 0.44 to 0.6, suggesting moderate to high diversity and well-balanced bird communities. Dominance (D) values declined from 0.04 to 0.02, consistent with the rise in Shannon and evenness indices, indicating less monopolization by few dominant species over the years (Magurran, 2004). The Berger-Parker index also showed a downward trend from 0.12 to 0.06, supporting the observed increase in species diversity. Seasonal variations revealed post-monsoon, winter & pre-monsoon recorded high diversity. Lowest diversity index values were observed in monsoonal months (Table 2II). Beta diversity analysis involved two indices such as Whittaker’s index & Wilson-Shmida index, which examines species turnover and compositional heterogeneity between years. The Whittaker index value (βW=0.35) indicated relatively low overall differentiation in species composition across the three years, suggesting the presence of a stable core avifaunal assemblage persisting through time. However, the Wilson-Shmida index (βT=27.2) (Table 3III), which standardizes species gains and losses by mean species richness, revealed considerable species turnover between years (2022,2023,2024). This demonstrates that, while the core community remains largely constant, there is substantial replacement among a subset of species between years. Together, these indices reveal a dynamic community structure characterized by temporal stability in dominant species alongside notable fluctuations in transient species. 

[image: ][image: ]3.3 Anthropogenic Pressures and the threat of urban encroachment
[image: ]Urban encroachment poses a severe threat to the ecosystem health of this water tank. In particular, expansion of residential buildings into the tank ecosystem. The construction of plots and buildings within the tank area has drastically altered the landscape, diminishing available habitat for both local and migratory species. Notably, during the post-monsoon and winter months, the site becomes an island, with water surrounding the newly constructed buildings (Fig. 7). This particular section of the tank has historically served as a crucial stopover site, especially for long-distance migrants like the Bar-tailed Godwit (Limosa lapponica) and Black-tailed Godwit (Limosa limosa) (Fig. 8). Prior analyses confirm peak migratory bird activity during February, March, and April, highlighting this wetland’s critical role as a refuelling and resting site for birds undertaking long journeys. Beyond their ecological indicator role, wetland birds are increasingly recognized as biocultural keystone species, with recent systematic reviews emphasizing that conservation strategies integrating local knowledge and cultural values can yield more durable biodiversity outcomes. Literature review suggests that urban expansion, infrastructure development leads to habitat fragmentation & destruction which is the major threats faced by wetland-dependent birds (Sun et al, 2022; Singh et al, 2025). Though population is stable in the study site, other studies have documented population declines, community composition changes and reduced biodiversity at sites experiencing rapid urbanization (Xu et al, 2022; Rahlin et al, 2022; Yusuf, 2024). A recent global synthesis of citizen science applications in waterbird conservation, highlights that habitat protection and the maintenance of flyway‑scale habitat networks remain central to sustaining waterbird populations under accelerating wetland loss and climate change (Wang & Ma, 2025). Effective wetland conservation requires integrated zoning that combines protected core areas, surrounding buffer zones and functional zoning that prioritizes critical habitats for birds while allowing sustainable use in outer areas (Ramsar Convention Secretariat, 2010; Zhang et al, 2022).Fig. 7: Plots & Residential Buildings constructed within the water tank 

Fig. 8: Long-distance Migratory birds, Bar-tailed & Black-tailed Godwit, observed in the same part of the water tank


4. Conclusion
The present study underscores the ecological significance of Koothiyarkundu water tank, documenting a total of 110 bird species, including six Near Threatened and One Vulnerable species. The tank serves as a critical stopover for migratory birds with 23 winter visitors in huge congregations. Diversity indices revealed consistently high dynamic community structure with stable population throughout the study period. Despite the current stability in bird populations, the increasing threat of urban encroachment poses a serious risk to the ecological integrity of this habitat. The expansion of infrastructure and associated disturbances can lead to habitat fragmentation and degradation which are known drivers of population declines globally. Given the tanks ecological importance, immediate implementation of conservation zoning is crucial to safeguard its biodiversity and ecological functions. 
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No. of Family	ACCIPITRIFORMES	ANSERIFORMES	BUCEROTIFORMES	CAPROMULGIFORMES	CHARADRIIFORMES	COLUMBIFORMES	CORACIIFORMES	CUCULIFORMES	GALLIFORMES	GRUIFORMES	PASSERIFORMES	PELECANIFORMES	PICIFORMES	PSITTACIFORMES	1	1	2	1	4	1	3	1	1	1	20	6	2	1	No. of Species	ACCIPITRIFORMES	ANSERIFORMES	BUCEROTIFORMES	CAPROMULGIFORMES	CHARADRIIFORMES	COLUMBIFORMES	CORACIIFORMES	CUCULIFORMES	GALLIFORMES	GRUIFORMES	PASSERIFORMES	PELECANIFORMES	PICIFORMES	PSITTACIFORMES	6	9	2	2	13	4	6	5	2	4	37	19	2	1	



No. of Species	
Least Concern	Near Threatened	Vulnerable	0.93	0.06	0.01	

No. of Species	
Insectivore	Carnivore	Omnivore	Granivore	Frugivore	Nectarivore	40	33	18	10	6	3	



No. of species	
Residents	Non Breeding-R	Winter Visitors	Local Migrant	81	5	23	1	



2022	JAN	FEB	MAR	APR	MAY	JUN	JUL	AUG	SEP	OCT	NOV	DEC	66	81	85	83	79	68	60	59	68	77	80	83	2023	JAN	FEB	MAR	APR	MAY	JUN	JUL	AUG	SEP	OCT	NOV	DEC	91	91	92	92	88	82	81	80	82	82	84	83	2024	JAN	FEB	MAR	APR	MAY	JUN	JUL	AUG	SEP	OCT	NOV	DEC	95	104	108	107	90	89	81	76	72	77	89	92	Months


No. of Species




2022	JAN	FEB	MAR	APR	MAY	JUN	JUL	AUG	SEP	OCT	NOV	DEC	327	486	872	785	532	411	309	295	392	504	646	737	2023	JAN	FEB	MAR	APR	MAY	JUN	JUL	AUG	SEP	OCT	NOV	DEC	755	804	1236	1018	739	451	407	382	417	449	493	532	2024	JAN	FEB	MAR	APR	MAY	JUN	JUL	AUG	SEP	OCT	NOV	DEC	543	617	858	977	560	550	401	345	332	367	401	426	Months


No. of individuals 
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