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It is known that any impact from human activities can change the habitat
of living organisms (aquatic and terrestrial), disrupting their life processes.
Due to the intensification of urbanization processes, all new inland water
bodies are under the threat of transformation, which leads to a decrease in
water quality and a decrease in biological diversity (in particular, species that
are protected by the Bern and Bonn conventions, as well as those listed in Red
Book of Ukraine), which exists in little-transformed territories. In this regard,
an assessment of the ecological state is essential. For this, not only chemical
control methods are used, but also bioindication methods. The state of the
city's avifauna, in particular, wetlands (its qualitative and quantitative
composition) may reflect the general ecological state of a certain territory.

Birds as an integral part of ecosystems associated with its components by
topical and trophic connections, in particular, these are higher aquatic plants
(density of overgrowth and species composition), aquatic and near-aquatic
animals [1, p. 2398]. Taking this into account, methods for indicating freshwater
ecosystems using birds have been used in the world for a long time [3, p. 9].

It gave grounds to transfer the results of avifauna studies to groups of
other species of vertebrates, including amphibians, fish and mammals
[4, p. 675]. Also, birds play an important role in the spread of various
parasites [5, p. 57], which has a direct impact on the components of the
ecosystem.

The use of birds as biomarkers of the state of the environment allows you
to take samples in vivo, which is consistent with the principles of bioethics
[6, p. 124]. To study the effects of chronic pollution on the aquatic
environment, the most suitable objects are those at the top of the food pyramid —
predatory and piscivorous species. It is known that bird feathers — accumulate
toxic compounds [7, p. 356]. Analyzing the feathers of birds can determine
the content of heavy metals in the body of the bird. Comparing feathers from
different groups, it is possible to compare the level of pollution in different
areas.
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As well, the number of birds correlates with the hydrological conditions of
water bodies, since birds are indicative in the study of changes in the
hydromorphology of river beds and fragmentation of its valley [8, p. 2270].
The importance of certain groups of birds, including those confined to certain
biotopes (specialized species) in wetland ecosystems, make it possible to
understand the role of birds as ecological indicators in general. An assessment
of the ecological state of aquatic ecosystems, coastal landscapes and biotopic
diversity can be carried out by quantitative assessment of coastal birds, which
are sensitive to changes in the moisture content of areas adjacent to the river, a
decrease in the water level, changes in the flow regime, etc [9, p. 261;
1, p. 2383]. A decrease in the number of specialized species with an increase
in the number of universal species can be interpreted as a transition of an
ecosystem from a stable to a degraded one. An example of such a transition is
the change in the number of nesting groups of waterbirds in water bodies and
wet meadows as a result of the transformation of their habitat, which is shown
in Figure 1 and Figure 2.
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Figure 1. Changes in the number of  Figyre 2. Changes in the number
nesting pairs of waders as a result of ¢ breeding pairs as a result of the

landscape transformation in domestication of Lake Jordanske
floodplain meadows in the river (Kiev, Ukraine)

valley. Desna (near Kiev, Ukraine)

It is these examples that clearly illustrate the change in nesting groups
(even relatively tolerant species — Fulica atra) and make it possible to assess
the ecological state of wetlands, including park water bodies and wet meadow
(habitats of specialized species — Tringa totanus, Limosa limosa) along river
valleys in conditions of transformation or fragmentation of biotopes.

When studying the number, distribution of piscivorous birds, the
peculiarities of their biology and helminth fauna, it is possible to establish the
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role of ichthyophagous birds in the spread of fish parasites, as well as to
identify test objects that can be used to determine the pathways of the
formation of natural sources of helminthic zoonoses in the reservoir [5, p. 57].
This question is also interesting from the point of view of comparing degraded
and poorly transformed water bodies close to the natural state, in particular,
floodplain lakes and oxbow lakes. So, in particular, seagulls and herons that
nest on water bodies produce a large amount of organic matter, as a rule,
affect its ecological and sanitary state. This has a significant effect on the
accumulation of biogenic compounds and the processes of eutrophication of
the reservoir [10, p. 63; 11 p. 121].

This question is also interesting from the point of view of comparing
degraded and poorly transformed water bodies close to the natural state, in
particular, floodplain lakes and oxbow lakes. So, in particular, seagulls and
herons that nest on water bodies produce a large amount of organic matter, as
a rule, affect its ecological and sanitary state. This has a significant effect on
the accumulation of biogenic compounds and the processes of eutrophication
of the reservoir [10, p. 63; 11 p. 121].

Bioindication of the general state of the environment by monitoring the
species, qualitative composition and residence status of waterfowl and semi-
aquatic birds, provides express information about sudden changes in
ecosystems without interfering with it. Based on this assessment, it is possible
to determine in advance the improvement or deterioration of the ecological
state of the environment and make appropriate environmental decisions.
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