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Abstract. The study conducted in 2024-2025 investigated the structure and interactions of
ecosystem components in Binagadi Lake and its adjacent areas in Baku, Azerbaijan. The research
focused on bird fauna, vegetation cover, and soil characteristics using field observations, geobotanical
surveys, and soil analyses. A total of 37 bird species belonging to 11 orders were recorded, classified
as sedentary, migratory, and wintering groups. Rare and protected species, including Aquila
nipalensis, Buteo rufinus, Falco naumanni, Porphyrio porphyrio, and Ardea purpurea, indicate the
lake’s ecological importance and its strategic role along regional migration routes. Geobotanical
surveys identified 27 vascular plant species from 10 families and 22 genera, with 22 annuals and 5
perennials. Most plants are halophytes and xerophytes, reflecting adaptation to saline soils and arid
climate. Soil studies showed gray-brown solonetzic soils with low humus content (0.82—1.11 %), high
carbonates (~33 %), high clay content (53—70 %), and deep salinity (3.7 %). These soil conditions
shape the vegetation toward stress-tolerant annual species, which provide feeding and nesting habitats
for birds. Marshy zones support waterfowl, while predatory birds maintain trophic balance. Overall,
the Binagadi Lake ecosystem is dynamic and functionally resilient but sensitive to anthropogenic
pressures. Continuous monitoring, bioindicator species assessment, and conservation measures are
essential to preserve biodiversity and reduce urbanization impacts.

Annomayus. Vccnenosanue nposoauioch B 2024-2025 ropax. beuin usydeHsl CTpyKTypa U
B3aUMOJIEHCTBUS SKOCHCTEMBI 03epa bunaranu u npuneratomux tepputopuit (baky, AzepOaiigxkan).
bbutn  onucaHbl OpHUTO(AyHa, pPACTUTEIBHOCTh M TOuYBbL. [IpoBeAeH aHanmM3 TMOYBBI U
reoboTanndeckoe o0cienoBanue. Beero Ob110 3aperucTpupoBano 37 BUIOB NTHLL, TPUHAIEKAIINX
K 11 oTpsimaM, ki1accu(uUIMpPOBaHHBIM KaK OCEIUIbIE, MepeeTHbIe U 3uMytolue rpynmnsl. K peakum
U OXpaHseMbIM BHUJAM OTHocsTcs Aquila nipalensis, Buteo rufinus, Falco naumanni, Porphyrio
porphyrio u Ardea purpurea. B xone reo60TaHHYECKOro 00cIe10BaHus ObLIIO BBISIBIECHO 27 BHUJIOB
COCYIMCTBIX pacTeHui, mpuHamiexkanmx k 10 cemeiictBam u 22 pomam, U3 KOTOPBIX 22 SBIISIFOTCS
OJHOJETHUMU U S5 — MHOTOJETHUMH. bBOJBUIMHCTBO pacTeHUIl SBISAIOTCA TrajopuramMu u
KcepopUTaMH, YTO OTpPaKaeT MX aJalTalUI0 K 3aCOJEHHBIM IOYBaM U 3acylUIMBOMY KIIMMATY.
HccnenoBanusi IMOUYBBI BBISIBWUIM HAJIM4YUE CEPO-KOPUYHEBBIX COJIOHIIOBBIX IIOYB C HHU3KHUM
cogepxanuem rymyca (0,82—1,11%), BeIcOkHM conepkanueM KapOoHatoB (~33%), 3HAUNTETHHBIM
cofiepaHueM IIHHBI U Tshkenod mmHbl (53—70%) u mybokoi 3aconmeHHoOCThIO (3,7%). Ot
MOYBEHHBIE  YCIOBUS  CIIOCOOCTBYIOT  Da3BUTHIO  PACTUTENBHOCTH,  IPEACTaBICHHON
CTPECCOYCTOWYMBBIMH OJHOJIETHUMH BHUJAMHM, KOTOpble 00ECIEYNBAIOT MeCTa JJIsl MIOMCKA MUIIHA U
THE3/10BaHus NTUIL. boioTa u BOAHO-00JOTHBIE yroAbs MOAJIEPKUBAIOT BOAOIUIABAIOIIMX MTHIIL, a
XUIIHBIC BUJIBI TIOJICPKUBAIOT TpoduUueckuii 6amanc. JkocucreMa o3epa buHaraam TMHAMUYHA U
(YHKIIMOHAJIBHO YCTOWYMBA, HO UyBCTBUTEJIbHA K aHTPOIIOT€HHOMY BO3AeHCTBHIO. )1 CMSIrYeHust
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HETaTHBHBIX TMOCJEACTBHA ypOaHHW3aluu HEOOXOIUMBI TOCTOSHHBIN KOJIOTHYECKU MOHUTOPHHT,
OIICHKA BUJIOB-OMOMHIUKATOPOB U MEPHI 110 COXPAHEHUIO OMOpa3HOOOpa3usl.

Keywords: Binagadi Lake, bird fauna, vegetation cover, soil cover, biodiversity, anthropogenic
impact.

Kniouesvie cnoea: o3epo bunaragm, opHutodayHa, pacTHTEIbHBI HOKPOB, IOYBEHHBIN
IIOKPOB, OMOJIOrH4ecKoe pa3HooO0pa3ue, aHTPOIIOTeHHOE BO3/IEHCTBHUE.

In the modern era, accelerated urbanization, the expansion of industrial and transport
infrastructure, and increased population density exert strong anthropogenic pressures on natural
ecosystems. These processes, especially in large urban agglomerations, are accompanied by changes
in the structural and functional characteristics of soil, water, and biological diversity components.
Maintaining the sustainability of urban ecosystems and objectively assessing their ecological state is
one of the main priorities in contemporary ecology.

The Absheron Peninsula, particularly the central part encompassing Baku city, is characterized
as a region subjected to long-term anthropogenic influence. Oil industry development, intensive
urbanization, industrial waste, transportation emissions, and transformations of soil cover have
altered natural landscapes. At the same time, the Absheron Peninsula, due to its natural-geographical
features, is rich in lake-marsh complexes, which play a vital role in regional ecological balance.

The territory of Baku and its surrounding zones is surrounded by lake-marsh systems. The
formation and development of numerous lakes in Absheron are closely related to climate, relief,
geological-lithological structure, groundwater levels, and mineralization [1].

The semi-arid climate, low precipitation, and high evaporation directly affect the hydrological
regime and biological productivity of these lakes. Such hydroecosystems are critical habitats for
various organisms, especially birds, providing feeding, nesting, and stopover sites during migration.

One of the ecologically significant water bodies of the Absheron Peninsula is Binagadi Lake.
Despite its relatively small area (0.015 km?), Binagadi Lake is a unique site in terms of both
contemporary biodiversity and paleontological significance. The lake area is known for rich fossil
deposits dating back to the Pleistocene period, highlighting its ancient geological history and complex
stages of ecosystem development. These features make Binagadi Lake a key scientific research object
on the Absheron Peninsula.

In recent years, Binagadi Lake and its surrounding areas have faced increasing pressures from
urbanization, industrial and domestic waste, soil salinization, and degradation. Such anthropogenic
impacts have altered the lake’s hydrological regime, disrupted vegetation structure, and affected
faunal complexes, particularly bird species diversity and population dynamics [2].

Birds serve as important bioindicator groups for assessing ecosystem health, as their species
composition, abundance, and habitat status respond sensitively to environmental changes. Bird fauna
in Binagadi Lake includes both migratory and sedentary species, some of which are listed in the Red
Book of the Republic of Azerbaijan. This underscores the area’s high significance for biodiversity
conservation. Simultaneously, the vegetation cover and soil structure in the lake’s vicinity are key
components for evaluating the overall ecological status and resilience of the ecosystem to
anthropogenic pressures [3].

Soil, as a fundamental structural element of ecosystems, plays a critical role in vegetation
formation, nutrient cycling, and overall biological productivity. In Binagadi Lake, widespread gray-
brown solonetzic soils with low fertility, high carbonate content, and deep salinity increase ecological
stress in the area. In this context, a comprehensive study of the contemporary ecological status of
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Binagadi Lake, including bird fauna dynamics by ecological groups, floristic characteristics of
vegetation, and morphological and physico-chemical properties of soil, is of significant scientific and
practical value. The research contributes to regional biodiversity conservation and provides a basis
for ecological monitoring of lake ecosystems under urbanization conditions [4].

Materials and Methods

The research was conducted in 2024-2025 in the northwestern part of the Absheron Peninsula,
within the administrative boundaries of Baku city, focusing on Binagadi Lake and its adjacent areas.
The study area represents a hydroecosystem characterized by a combination of semi-arid and lake-
marsh landscape elements and has been exposed to long-term urbanization and anthropogenic
pressures. Field observations were primarily carried out during the autumn—winter period, which is
particularly significant for identifying migratory and wintering bird species.

Binagadi Lake is a closed water body with an area of approximately 0.015 km?. The surrounding
areas are characterized by poorly drained soils with high evaporation potential and susceptibility to
salinization. The local climate is semi-arid, with low annual precipitation and high summer
temperatures.

The study was conducted using an integrated ecological approach, combining ornithological,
geobotanical, and soil science methods. Field and laboratory studies were interconnected, and
comparative analyses and extensive literature data were employed to ensure the objectivity of the
results.

For the assessment of bird fauna, transect and stationary observation methods were applied.
Transect observations were carried out along predefined routes around the lake perimeter, while
stationary observations were conducted in areas with high bird concentrations. Observations were
mainly conducted in the morning (8:00 AM — 11:00 AM) and late afternoon (4:00 PM — 6:30 PM).

Bird species identification was based on visual observations, binoculars, photographic
documentation, and vocalizations. Taxonomic identification followed international ornithological
nomenclature standards. Species abundance was determined using relative counting methods, and
residency status was classified into sedentary, migratory, wintering, and accidental categories.

The conservation status of bird species was evaluated using the Red Book of the Republic of
Azerbaijan and the International Union for Conservation of Nature (IUCN) categories. The obtained
data were analyzed comparatively with previous regional ornithological studies.

For vegetation analysis, geobotanical description, route-quadrat, and floristic inventory
methods were applied. Sample plots of 1x1 m and 5x5 m were established to record species
composition, cover degree, and life forms.

Taxonomic identification of vascular plants was performed based on regional floras and
contemporary systematic approaches. Plants were categorized into annual and perennial groups, and
floristic composition was analyzed by family and genus. The impact of anthropogenic factors on
vegetation formation was also assessed. Soil studies included both field and laboratory phases. Soil
profiles were excavated in the field to describe morphological structure, horizon thickness, color,
structure, and carbonate content. Soil samples were collected from 0-20 cm and 2040 cm layers.

In the laboratory, humus content was determined using the Tyurin method, soil texture was
analyzed using the pipette method, carbonate content was measured by a gasometric method, and
salinity levels were estimated based on the total content of water-soluble salts. Soil types were
classified according to the national soil classification system and soil science literature. Comparative
and statistical methods were used to process and analyze the data. Relationships between bird species
diversity, vegetation structure, and soil characteristics were examined. The results were
systematically presented in tables and diagrams and discussed in comparison with previous studies.
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Results and Discussion

Based on systematic field observations conducted in 2024-2025, 37 bird species belonging to
11 orders were recorded in Binagadi Lake and its adjacent areas. These species are categorized
ecologically as sedentary, migratory, and wintering, demonstrating that the lake provides optimal
conditions for feeding and nesting during different life cycles of birds. The taxonomic and ecological
structure of the observed species emphasizes the lake’s strategic importance along regional migration
routes and its significance for waterfowl adapted to semi-arid conditions [5].

The bird fauna is dominated by the orders Passeriformes, Accipitriformes, Falconiformes,
Gruiformes, and Pelecaniformes. Notably, species belonging to Gruiformes and Pelecaniformes,
associated with aquatic and marsh habitats, indicate the abundance of food resources in the lake and
wetland areas. Additionally, the presence of predatory birds (Accipitriformes and Falconiformes)
reflects active ecosystem functions such as predation and population regulation. Among the rare and
protected species, Aquila nipalensis, Buteo rufinus, Falco naumanni, Porphyrio porphyrio, and Ardea
purpurea are noteworthy. The presence of these species underscores the strategic importance of the
ecosystem for biodiversity conservation. Predatory species such as Aquila nipalensis and Buteo
rufinus occupy the top of the trophic chain, maintaining ecological balance and serving as indicators
of biodiversity. Porphyrio porphyrio and Ardea purpurea act as bioindicators for assessing the health
of marsh ecosystems [6].

The study also revealed that migratory species reach peak abundance during the autumn and
winter seasons, highlighting Binagadi Lake’s strategic position along regional migration corridors.
The presence of sedentary and wintering species provides insights into the level of adaptation to
urbanization and anthropogenic pressures. Table 1 presents the taxonomic and ecological
characteristics, abundance, ecological groups, and conservation status of bird species recorded in
Binagadi Lake (2024-2025).

Table 1
TAXONOMIC AND ECOLOGICAL CHARACTERISTICS
OF BIRD SPECIES RECORDED IN BINAGADI LAKE (2024-2025)

Order Species Ecological Group Abundance  Conservation Status
Accipitriformes Aquila nipalensis Migratory Low LC; IV.1
Accipitriformes Buteo rufinus Sedentary Medium LC; IV.1
Falconiformes Falco naumanni Migratory Low LC; I
Gruiformes Porphyrio porphyrio Wintering Low LGC; I1.5
Pelecaniformes Ardea purpurea Migratory Low LC; 115
Passeriformes Various species Sedentary/Migratory High —

Comprehensive ornithological research conducted at Binagadi Lake (Table 1) clearly confirms
the lake’s significant ecological function within the region. The diversity of species recorded during
migration and wintering seasons indicates that the lake lies along internationally important migratory
routes. This characteristic underscores the lake’s role as a crucial stopover and resting site for both
local and regional migrant populations. The high species richness observed during migration periods
is of strategic importance for the maintenance of global migration systems and the stability of
biodiversity indicators. The abundance and ecological distribution of species belonging to the order
Passeriformes demonstrate that these birds possess a high capacity for adaptation to urbanization and
anthropogenic landscape transformations. Their dominance within the assemblage reflects the
existence of ecological resilience mechanisms enabling them to withstand stress factors such as
habitat fragmentation, noise pollution, artificial light, and spatial constraints common in peri-urban
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ecosystems. Such adaptive responses can be associated with flexible feeding strategies, diverse
nesting behaviors, and short generational cycles.

Analysis of population density and spatial distribution reveals heterogeneity in habitat
conditions along different shores of the lake. Waterbirds and marsh-associated species are primarily
concentrated along the western and southern margins, where more stable hydrological rhythms,
reduced fluctuations in water level, and richer sediments and macrophyte vegetation are present.
These microzones offer abundant food resources as well as protective structures shielding birds from
predators. By contrast, lower numbers of waterbirds recorded in the eastern and northern parts of the
lake may be attributed to higher levels of anthropogenic disturbance, altered soil cover, and
recreational pressure. The predominance of raptors in the terrestrial zones surrounding the lake
confirms the stability of the trophic pyramid and the presence of functional ecological interactions.
The hunting behavior of these species indicates that they act as regulators of small mammal and small
bird populations within the area. The presence of higher trophic levels therefore serves as an important
indicator of the overall ecological health of the ecosystem [7].

The collected data demonstrate that Binagadi Lake is not only a feeding and nesting habitat but
also a landscape unit of high ecological value where bioindicator species and complex trophic
interactions are maintained. These ornithological findings provide a fundamental basis for the
development of long-term biomonitoring programs. Assessing the area’s environmental stability,
determining the extent of anthropogenic impacts, and designing contemporary conservation strategies
for the sustainable management of the ecosystem are becoming increasingly necessary.

Extensive geobotanical surveys conducted in 2024-2025 allowed for a more detailed
assessment of the floristic diversity of the Binagadi Lake ecosystem. A total of 27 vascular plant
species belonging to 10 families and 22 genera were identified, reflecting the formation of a mosaic
landscape structure around the lake. The dominance of annual species (22 species) indicates short
vegetation cycles characteristic of arid and semi-arid environments, rapid evaporation of soil
moisture, and strong anthropogenic pressure. The relatively low number of perennial species (5
species) may be associated with limitations in local phytocenoses caused by pronounced seasonal
fluctuations and high soil salinity.

Ecological analyses of the vegetation reveal that the prevalence of halophytic and xerophytic
species reflects well-defined adaptation mechanisms to high soil salinity, low precipitation, water
scarcity, and intense evaporation rates. The families Poaceae, Amaranthaceae, and Asteraceae are key
indicators of tolerance to extreme environmental stressors. Their representatives exhibit traits typical
of semi-desert ecosystems, such as deep root systems, morphological modifications aimed at
minimizing water loss (e.g., thickened cuticles, reduced leaf surface area, leaf pubescence), and
osmotic regulation. The few species belonging to the Cyperaceae family indicate the presence of
limited wetland microhabitats along the lake’s margins. As water-halophytic ecological types, these
species thrive only under specific hydrological conditions, making them valuable indicators for
assessing the hydrodynamic structure of the area.

The findings demonstrate that the floristic and phytocenotic structure of the lake has been
shaped by the combined influence of natural factors (climate, soil salinity, hydrological regime) and
anthropogenic impacts (land-use changes, construction activities, household waste accumulation,
recreational pressure). The ecological composition and adaptive strategies of the vegetation provide
essential insights into the landscape dynamics of the region. Table 2 summarizes the distribution of
plant species by family, life form, and ecological type, offering a comprehensive picture of the
geobotanical structure of the lake. Overall, the Binagadi Lake ecosystem presents significant potential
for biodiversity conservation and highlights the need for sustainable management of soil and water
resources, as well as comprehensive assessment of ecological risks in the area.
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Table 2
DISTRIBUTION OF VEGETATION IN BINAGADI LAKE
BY FAMILIES AND LIFE FORMS (2024-2025)

Family Number of Number of Annual  Perennial Ecological Type
Genera Species

Poaceae 5 7 6 1 Xerophyte/Halophyte
Fabaceae 3 4 3 1 Xerophyte
Amaranthaceae 2 3 3 0 Halophyte
Asteraceae 3 5 4 1 Xerophyte
Cyperaceae 2 2 1 1 Hydro-halophyte
Other families 7 6 5 1 Xerophyte/Halophyte

The comprehensive ecological edaphic analysis of the vegetation and soil characteristics of
Binagadi Lake (Table 2) demonstrates a strong functional relationship between the lake’s floristic
structure and the physical-chemical properties of the soil, indicating that this relationship serves as a
key ecological mechanism determining the dynamics of ecosystem formation, its resilience to
anthropogenic impacts, and its biodiversity potential. In particular, the predominance of annual
species reflects poor soil fertility, depleted humus reserves, soil degradation resulting from
urbanization, and the semi-arid climatic conditions prevailing in the region, thereby illustrating the
stress-adaptive structure of the local phytocoenoses. Annual plants complete their life cycle rapidly
under extreme abiotic conditions, including high evaporation rates, low precipitation, soil salinity,
and mechanical compaction, thus maintaining their adaptive capacity in harsh ecological
environments. Conversely, the relatively low proportion of perennial species is associated with the
high clay content of heavy-textured soils, which limits aeration and water regimes, as well as the high
carbonate content, which reduces the availability of essential nutrients; the alkaline soil pH under
high salinity further constrains plant growth, while frequent disturbances of the soil surface caused
by anthropogenic pressures, construction activities, and land use practices impede the development
of deep root systems necessary for perennial survival.

The concurrent presence of halophytic and xerophytic elements clearly reflects the ecotonal
character of the Binagadi Lake area, which encompasses both semi-arid dryland vegetation and
localized marshy microzones. This floristic diversity allows halophytes, adapted to ion exchange and
osmotic regulation in saline soils, and xerophytes, exhibiting tolerance to water scarcity and high
temperature amplitudes, to coexist within the same ecosystem. Notably, hydro-halophytic elements
of the Cyperaceae family are restricted to wetter microhabitats, where the local hydrological regime
is relatively stable, providing essential feeding and shelter habitats for waterfowl. This underscores
the importance of vegetation complexes as critical substrates supporting trophic interactions and
ecosystem functionality, particularly for the ornithofauna of the lake. Overall, the stress-adapted,
mosaic structure of the vegetation indicates that, despite significant anthropogenic pressures,
Binagadi Lake maintains a degree of ecological integrity and functional continuity, rendering it a
reliable bioindicator for long-term ecosystem monitoring.

Furthermore, the detailed analysis of soil characteristics (Table 3) confirms that gray-brown
solonetz-type soils dominate the lake’s surroundings. The low humus content (0.82—1.11%) reflects
weak soil structure, poor agrochemical properties, limited microbial activity, and slow organic matter
decomposition, thereby constraining the availability of nutrients essential for plant growth. The high
carbonate content (~33%) results in elevated alkalinity, reducing the solubility and bioavailability of
key macro- and micronutrients, including phosphorus, iron, manganese, and zinc. The high proportion
of clay and heavy clay fractions (53—70%) impedes water infiltration, reduces drainage, and limits
aeration within the root zone, leading to restricted vegetative development and heterogeneous, mosaic

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 56




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne3 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/124

patterns in plant cover. Soil salinity at 3.7% provides conditions suitable only for halophytic and
xerophytic species, while physiologically sensitive plants are unable to survive. Collectively, these
edaphic characteristics constitute the primary determinants of the lake’s floristic composition and
confirm that soil—plant interactions play a decisive role in structuring the functional dynamics of the
ecosystem as a whole.

Table 3
KEY PHYSICAL-CHEMICAL CHARACTERISTICS

OF SOILS AND ECOLOGICAL ASSESSMENT IN BINAGADI LAKE (2024-2025)

Indicator Unit Value Ecological Assessment
Humus content % 0.82-1.11 Low fertility
Carbonate content % ~33 High carbonate
Clay and heavy clay % 53-70 Heavy texture
Salinity % 3.7 Severe salinization
Soil type - Gray-brown solonetz Degradation-prone

Soil analyses conducted at Binagadi Lake (Table 3) indicate that the edaphic conditions of the
area represent a key factor directly determining the structural and functional organization of the
ecosystem. The low humus content (0.82—1.11%) results in reduced biological productivity and limits
the development of vegetation cover. Under such conditions, stress-tolerant annual species
predominate, reflecting the adaptive strategies of the phytocoenoses to both abiotic and anthropogenic
pressures. The low humus content also restricts soil microbiological activity, slows down the
decomposition of organic matter, and consequently reduces the nutrient base available for plants.

High carbonate content (~33%) increases soil alkalinity, impedes the uptake of macro and
micronutrients (such as phosphorus, iron, manganese, and zinc) by plants, and consequently weakens
the efficiency of trophic cycles. The limited availability of essential nutrients affects both the structure
of vegetation and the interactions between soil and plants. The high proportion of heavy clay fractions
(53-70%) reduces water infiltration and drainage, impedes proper root system development, and
results in a mosaic and heterogeneous vegetation structure. The soil salinity of 3.7% allows the
survival of only halophytic and xerophytic species, whereas the physiological requirements of other
species prevent their development under these conditions. These edaphic conditions play a
fundamental role in shaping both vegetation and its ecological functions. The stress-adapted
vegetation structure dominated by annual halophytes and xerophytes ensures the survival of plants
under extreme abiotic conditions, such as water scarcity and high soil salinity. This vegetation not
only supports plant persistence but also provides essential substrates for the feeding and nesting of
avian fauna in the surrounding areas of the lake.

The spatial distribution of vegetation according to microzones directly influences the settlement
of bird populations across different parts of the lake. Waterfowl and marsh-associated species are
concentrated primarily along the western and southern shores, where vegetation is denser, water
levels are more stable, and microhydrological conditions are favorable. Predatory birds are mostly
observed in terrestrial zones, contributing to the maintenance of trophic pyramid stability and the
regulatory functions of the food chain. Thus, the interactions between soil conditions and vegetation
cover directly determine the spatial distribution, feeding behavior, and reproductive activity of bird
populations.

Anthropogenic influences including urbanization, industrial activities, and soil layer
modification negatively impact the ecosystem structure. Low soil fertility and high salinity reduce
vegetation cover and species diversity, which, in turn, limits the availability of habitats and food
resources for birds. This chain of effects compromises the trophic and functional balance of the lake
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ecosystem and places its biodiversity under potential risk. Binagadi Lake represents a dynamic
trophic and functional system, where the interactions among soil, vegetation, and bird fauna are
critical for biodiversity conservation and sustainable resource management. Therefore, continuous
ecological monitoring, the development of conservation strategies, and the careful management of
urbanization processes are essential. Bioindicator species, particularly waterfowl and halophytic
plants, serve as effective tools for monitoring anthropogenic impacts and ensuring the sustainability
of ecosystem services. Future studies should quantify seasonal variations, bird feeding behaviors, and
plant soil interactions to gain a deeper understanding of adaptive mechanisms and stress responses at
Binagadi Lake.
Conclusion

Systematic studies conducted in 2024-2025 in Binagadi Lake and its surrounding areas indicate
that the site represents a dynamic and functionally complex ecosystem. The main findings of this
research can be summarized as follows. Avifauna: Field observations identified 37 bird species
belonging to 11 orders in the lake and its vicinity. Ecologically, these species are categorized as
resident, migratory, or wintering groups. Rare and protected species, such as Aquila nipalensis, Buteo
rufinus, Falco naumanni, Porphyrio porphyrio, and Ardea purpurea, play a crucial role in maintaining
ecosystem biodiversity. The presence of these species highlights the lake’s strategic importance along
regional migratory routes and its function as a feeding and nesting habitat for waterfowl. Vegetation:
Geobotanical surveys recorded 27 vascular plant species belonging to 10 families and 22 genera,
including 22 annual and 5 perennial species. Most plants exhibit halophytic and xerophytic ecological
types, reflecting adaptation to saline soils and arid climatic conditions. The predominance of annual
species is associated with low soil fertility and anthropogenic impacts. Soil cover: Soil investigations
revealed that the area is dominated by gray-brown solonetz soils. Humus content is low (0.82—1.11%),
carbonate content is high (~33%), the clay and heavy clay fraction is considerable (53—70%), and
salinity is severe (3.7%). These conditions limit vegetation structure and species diversity, reduce
ecosystem productivity, and amplify the negative effects of urbanization. Ecosystem interactions:
There is a strong functional interconnection among soil, vegetation, and bird components. Low soil
fertility and high salinity shape vegetation into stress-tolerant, primarily annual species. Vegetation,
in turn, defines feeding and nesting sites for birds. Wetland and marsh elements of the lake provide
favorable microhabitats for waterfowl, while predatory birds maintain trophic balance.
Anthropogenic impacts: Urbanization, soil modifications, and industrial activities can compromise
ecosystem stability. Therefore, continuous ecological monitoring, tracking of bioindicator species,
and implementation of conservation measures are of strategic importance. In conclusion, the Binagadi
Lake ecosystem is functionally resilient yet sensitive to anthropogenic stressors. The findings of this
study provide a scientific basis for sustainable ecosystem management, enhancement of urban
ecosystem resilience, and biodiversity conservation in the region.
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