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Introduction
Urban wetlands possess a variety of ecological functions that
cannot be replaced by other urban ecosystems (Havrylenko et
al., 2021a). Urban wetlands are more vulnerable to human
intervention and destruction than any other ecosystem
(Alikhani et al., 2021). Accurate and timely information
describing urban wetland resources and their changes over
time, especially in rapidly urbanizing areas, is becoming more
important (Hu et al., 2018). Monitoring urban wetlands and
detecting their changes over specified time periods are
necessary to ensure wetlands protection and optimal use (Zhou
et al., 2010; Havrylenko et al., 2020a). At a local scale, the
small wetlands are crucial to the stability of ecosystems,
particularly for the maintenance of biodiversity (Mui et al.,
2015; Quin et al., 2015). Preserving biodiversity in urban
wetlands is essential to maintaining the vital functions of
wetland ecosystems and preserving the values they provide to
urban environment.
Method and Theory
Geoecological monitoring of urban wetlands in the Sovky tract
aims to prevent the destruction of one of the last pockets of
nearly untouched nature in the center of Kyiv. Since 2008, the
construction of an entertainment and shopping center, then a
large residential complex had been planned on the lands leased
from the city of the lower cascade of Sovski ponds. All this
time the degradation of the unique urban wetlands has
intensified. This research aims to detect the changes in the
quality state of water in the Sovski ponds and the basic stress
factors of urban impact on the wetland ecosystems in order to
justify the need of creating a protected area in the Sovky tract.
We have considered the main aspects of geoecological
monitoring for various purposes in our previous works (Bilous
et al., 2021; Havrylenko et al., 2021b; Samoilenko et al.,
2021). This study was started in the fall of 2011 and was
conducted every fall until 2021 inclusive. To identify the
dynamics of the water quality indicators and negative impact
sources on the ponds of the lower cascade and the territory
adjacent to them, we conducted the analysis of one hundred
tests of water from the ponds. Given that the main source of
water pollution in the Sovky tract is domestic sewage, the
analysis was carried out on the content of nitrites (NO2-N),
nitrates (NO3-N) and phosphates (PO4) in the ponds and storm
sewers collectors. In addition, we conducted field surveys of
wetlands during the research period.
Results
The Sovski ponds are located within Holosiyivskyi and
Solomianskyi administrative districts of Kyiv on the
floodplain of the Sovka River, which is the largest right
tributary of the Lybid River. There are 17 ponds located in two
cascades. The upper cascade is confined to the riverheads of
the Sovka River and includes six ponds with an area of 3.8
hectares. The object of this study is the ponds of the lower
cascade located in the Sovky tract. The tract with an area of
19.1 hectares is a unique urban wetland in the center of Kyiv,
surrounded by highways in the north, west, and south, and
bordered by residential areas and office buildings in the east.
The water surface area of the lower cascade ponds has now
significantly decreased and amounts to 2.1 ha. The tests of
water for analysis were taken in ten ponds (Fig. 1).
The prevailing vegetation within the Sovky tract are the
typical wetlands aquatic and coastal kinds. The tree vegetation
is dominated by willow, oak, aspen, sorbus, and sycamore.
Wetland ecosystems of the Sovky tract make habitats of rare
species of insects, amphibians and birds included in the Red
Book of Ukraine. Despite the powerful urban influence,
waterfowl and bats, protected by the Bern Convention, nest
and feed here. The value of the Sovky tract wetlands also is to
grant vital ecosystem services to the local community
(Alikhani et al., 2021). The most important of these services
include the adjustment of the microclimate, moisture and
nutrients distribution in the soil, habitat preservation for rare
species of animals and plants, groundwater level regulation,
contaminations filtration, waste adsorption, oxygen production
and carbon dioxide absorption, water purification, mitigation
of climate change consequences, creation of favorable
conditions for recreation of the population, etc.
The Sovski ponds are of artificial origin and were previously
used for fish breeding. Currently, they have not been stocked
or cared for a long time, as a result the ponds of the lower
cascade have become very shallow, silted up and overgrown
with reeds. The degradation of valuable urban wetlands is
caused by the influence of numerous stress factors of the urban
environment. It was the abandoned state of the Sovky tract that
caused developers to encroach on its territory under the pretext
of “improvement”. In the event of implementation of large-
scale construction within the wetland ecosystems, the natural
habitats of flora and fauna would be destroyed, the
microclimate would change, and ecosystem services vital to
the population would be lost. The threatening situation
regarding the complete destruction of unique urban wetlands
has prompted the search for the true causes of studied territory
decline, ways of its recovery and further protection.
The results of a ten-year long water quality monitoring in the
lower cascade of the Sovski ponds confirm the considerable
contamination of reservoirs by biogenic substances. The
presence of high phosphate concentrations in most of the
investigated samples (Fig. 2) testifies the contamination of the
ponds by the components of detergents not only from the
sewage system but also from the car washes located not far
away. As it turned out, ponds 2, 4, and 5 have the best
ecological condition, which is due to their location at a
considerable distance from highways, car washes, and storm
sewers. Bets 6, 7 and 8 have the worst indicators.

In ponds 6 and 7, a systematic excess of the maximum
allowable concentrations of phosphates, nitrite and nitrate
nitrogen was fixed. A sewage collector between them was
damaged leading to a leakage of the untreated water into these
reservoirs. The highest concentrations of all biogenic substances
in pond 8 is a consequence of the nearby car service stations
and the presence of a pollution point source, which is the outlet
of the storm sewer to the pond.

Figure 1 Water sampling points in the Sovski ponds

Figure 2 Phosphate concentration in the Sovky tract ponds for 
the period 2011-2021

The general geoecological state of the wetland ecosystems of
the Sovky tract is determined not only by the deterioration of
the ponds’ water quality, but also a systematic strengthening of
the stress factors of urban influence on the studied territory
(Fig. 3). Since 2011, we have fixed an increase in the clogging
of the Sovky tract with solid household and construction waste.
Municipal services did not clean the area, and only the local
community organized the clean-ups occasionally. From year to
year, traffic flows increased and construction work around the
tract did not stop, leading to additional chemical and noise
pollution on the areas adjacent to the ponds. Despite a strict
ban, annually in spring the grass was burned causing the death
of rare species of plants, insects and seeds on the surface of the
soil.
During the investigated period, we observed the washing of
motor vehicles on the coast of Sovski ponds, the expansion of
the network of gas stations and car service stations located very
close to the tract along its entire perimeter. The sewage
collector between the ponds gradually lost its tightness, as a
result the ponds got contaminated and an unpleasant odors
arose. The arbitrary cutting into the storm sewer, effluents from
which were discharged in the Lybid River and ponds, had not
ceased. In 2022, the construction of defensive fortifications in
the southwestern part of the Sovky tract was added to the
factors of negative impact on wetland ecosystems. This led to
the damage of soil cover integrity and destruction of the natural
habitats of plants and animals.
The critical state of the studied territory indicates the need to
stop its degradation and preserve the last areas of almost wild
nature in the center of Kyiv. Even if the decision to turn the
wetlands of the Sovky tract into an ecopark is ever to be
adopted, it will not fundamentally fix the geoecological
situation. Best case scenario, the territory will be improved and
its recreational development will take place. The concept
“ecopark” does not exist in the Ukrainian legislation, it does not
carry any nature protection meaning. In fact, unique urban
wetlands need preservation and protection of rare species, their
natural habitats, and all integral ecosystem. Therefore, it is most
expedient to include the territory of the Sovky tract into the
complement of the Nature Reserve Fund (NRF) of Kyiv.
Of all the categories of NRF of Ukraine defined by the current
legislation, the most effective decision is to create a Regional
Landscape Park (RLP) within the Sovky tract. The territory of
the tract fully corresponds to the criteria of this category
including a rich variety of plant and animal species and the
presence of the typical and rare plant communities. Official
nature protection status will protect the unique urban wetlands
from a potential development, clogging and further degradation.
The results of monitoring the geoecological situation in the
Sovky tract can be used as a basis for the functional zoning of
the territory of the proposed RLP (Fig. 4). Each functional zone
must correspond to certain criteria (Havrylenko et al., 2020b).
The largest area (11.54 ha) will be occupied by the regulated
recreation zone (52.7% of the total area of the Sovky tract). In
this zone any construction, passage and vehicle parking,
dumping of untreated sewage is prohibited. Including the
habitats of rare species of flora and fauna in a reserved zone
(12.7% of the territory) with a strict nature protection regime
will allow preserving them in their natural state. To the zone of
stationary recreation (20.1% of the territory) it is expedient to
include areas where the largest flows of vacationers are usually
marked. The administration building of the Park, parking lots,
sewage treatment plants, etc. can be located within the least
economic zone (1.8% of the territory of the tract). Any activity
negatively affecting the wetland ecosystems and leading to a
decrease in the recreational value of the protected area is
prohibited in all functional zones of the RLP without any
exception.

Figure 3 The main stress factors of the urban impact on 
wetland ecosystems of the Sovky tract

Figure 4 Functional zoning scheme of the proposed Regional 
Landscape Park in the Sovky tract

Conclusions
The critical geoecological condition of the Sovky tract revealed
as a result of the monitoring indicates a real threat of
disappearance of natural habitats of rare plants and animals of
the urban wetlands. The main stress factors of the urban impact
on the Sovski ponds and the surrounding areas are the sewage
pollution, clogging by the household and construction waste,
chemical and noise contamination from motor vehicles and
building, etc. One of the primary tasks of restoring the wetlands
is limiting the ingress of pollutants into the reservoirs of the
Sovky tract. To prevent further siltation of the ponds, it is
necessary to remove the bottom sediments and additional
aeration of water. This will avoid secondary pollution of water
bodies with nitrogen and phosphorus compounds and increasing
their eutrophication. In order to stop the further degradation of
the unique wetlands in the center of Kyiv it is proposed to
include the studied area into the composition of the NRF of the
city. Functional zoning of the territory in compliance with the
nature protection mode will ensure the preservation of valuable
natural habitats of wetland ecosystems.
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