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In the Ukrainian Polissya, lake-wetland complexes are among the most important components of the
natural landscape and an economic resource. Wetlands, as a biosphere component, serve as crucial
hydrological and climatic regulators in Polissya, zones for biotic diversity, and areas for the formation
of valuable resources such as peat and sapropel. Special attention is given to information support, as
the practical significance of many water management schemes largely depends on the availability,
reliability, and presentation of initial data. The need for information on lake-wetland and wetland-
floodplain complexes arises from the necessity of scientifically substantiating optimization measures
for regulating the natural regime of drained lands and assessing the impact of drainage reclamation on
the water regime. Lake-wetland complexes are natural systems of varying complexity that include
lakes, wetlands, and the slopes of local watersheds, all characterized by a common hydrological
regime and natural processes. A quantitative assessment of these lake-wetland complexes has been
conducted using the Volyn region as an example. In this region, they cover 208 thousand hectares
(10.3% of the territory).
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Introduction

An important unresolved issue in the use of wetlands is the scientific justification for natural resource
management in lake-wetland complexes, which are natural systems of varying complexity. These
complexes include lakes, wetlands, and the slopes of local watersheds, and are characterized by a
common hydrological regime and physical-geographical processes. The combination of natural
factors has led to significant diversity among lake-wetland complexes, due to variations in forms and
sizes, hydrological and hydrogeological conditions, granulation and mineral composition of the
lithological base, and other natural factors. Geomorphological and morphometric parameters further
enhance this diversity. They can vary in terms of the degree of watershed swampiness, the ratio of
lake and wetland areas within the complexes, the volume of water in lakes and wetlands, and the
spatial arrangement of lakes and wetlands within the landscape. The nearly complete absence of
scientific knowledge about lake-wetland complexes, coupled with the misunderstanding of their
operational mechanisms by specialists in design and production organizations, has resulted in
significant negative impacts on lake and wetland ecosystems.

Scientific knowledge about lake-wetland complexes remains largely episodic and unsystematic,
failing to reflect the current level of knowledge. Consequently, researching these complexes is highly
relevant. Safeguarding the landscape and biological diversity of Ukrainian Polissya is a key objective
in implementing Ukraine's national biodiversity strategy. Policies concerning wetland areas (lake-
wetland and wetland-floodplain) are a crucial component of the country’s broader environmental
protection efforts.

Methods of investigation

At this stage, research that reveals the patterns of formation and development of lake and wetland
ecosystems, reflects the interrelationships and interactions between their components, and specifies
the characteristics of these complex natural formations is valuable both theoretically and practically.
The planning of the research, as well as the generalization and analysis of results, is based on the
principles of geosystem theory, limnology, wetland science, geoecology, hydroecology, and other
related fields (Cohen et al., 2016; Cole et al., 2016; Fergus et al., 2017; Kashiwaya, 1917; Wang et
al., 2019; Zhou et al., 2020; Dong et al., 2020; Argillier et al., 2022; Mupepi et al., 2024). The
inventory and assessment of lake-wetland resources were conducted using cartographic materials,
land reports from consolidated territorial communities, and results from previous studies
(Khilchevskyi et al., 2021; llyin et al., 2022; llyina et al., 2023). Given the significance of the issue,
our objective is to perform a quantitative assessment of lake-wetland complexes in the Volyn region
to determine their regional characteristics and ecological challenges.

Lake-wetland complexes, like other natural systems, exhibit not only a range of general properties and
characteristics, but also distinct individuality and variations within types. These variations, in our
view, result in differing responses of wetlands to anthropogenic influences. Additionally, certain
aspects of their management are related to these within-type characteristics. We believe that
identifying and differentiating these unique lake-wetland systems is essential before determining
methods for their rational use, restoration, and optimization.

Results

Lake-wetland complexes are natural systems of varying complexity that include lakes, wetlands, and
the slopes of local watersheds, characterized by a common hydrological regime and natural processes.
Based on the number of genetic centers, three major groups of lake-wetland complexes are
distinguished: monogenetic, biogenetic, and polygenetic (or complex). Monogenetic lake-wetland
complexes have only one genetic center — a lake, which, going through a stage of waterlogging,
transforms into one or several wetlands. Within this group, lake-wetland complexes with different
stages of water surface waterlogging are identified. Biogenetic lake-wetland complexes have two
genetic centers within the total watershed area — a lake and a wetland. Polygenetic, or complex, lake-
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wetland complexes have several genetic centers — lakes and wetlands — within the total watershed
area. Regardless of the number of genetic centers, lakes and wetlands within each lake-wetland
complex share a common hydrological regime. The diversity of each genetic group of lake-wetland
complexes is manifested in different types of wetlands (lowland, transitional, and raised) and lakes
(oligotrophic, mesotrophic, eutrophic, and dystrophic). The distribution of swamps and lakes in the
region is shown in Fig. 1-2.
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Figure 1 Distribution of swamps in the Volyn Figure 2 The distribution of lakes in the Volyn
region of Ukraine region of Ukraine

The assessment of lake-wetland resources indicates that in the Volyn region, they cover 208278.9
ha (10.3% of the territory). The largest areas of lake-wetland complexes are found in the northern
part of the region, specifically in the Kamin-Kashyrskyi district with 90330 ha (43.37%) and the
Kovel district with 88591 ha (42.54%). Generally, wetlands make up the majority of the lake-
wetland complex, covering 112024 ha, while lakes cover a significantly smaller area of 15096 ha

(Fig. 3).
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% TOTAL AREA AS LAKE - MARSH COMPLEXES

OTHER AREAS ARE PART OF THE CATCHMENT COMPLEX, (HA) 38940.86 34960.58 4999.72

SWAMPS (HA) 49415.90 15.21 13570.71

LAKES (HA) [EakBZ b rehc] 12816.09

LAKE-MARSH COMPLEXES, (HA) [EETEERE] 50330.05 86591.88

Figure 3 Lake-Wetland Complexes of the Volyn Region
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Analysis of archival materials indicates that the development of extracted peatlands, typically for use
as hayfields, was carried out without adequate scientific justification and without studying the patterns
and directions of soil processes. Today, these areas are no longer used for their intended purpose; they
have become re-waterlogged, ironized, and carbonized, and are being overgrown with wetland, shrub,
and woody vegetation. This leads to the emergence of critical ecological situations, a deterioration in
the aesthetic value of landscapes, and flooding of adjacent forested areas. It is clear that renaturalizing
these areas to restore natural landscapes, such as wetlands and water bodies, would be advisable.

The implementation of large-scale projects, such as drainage and peat extraction, which involve the
transformation and alteration of the natural environment, has led to negative consequences. Some of
these consequences may have already become, or could become, irreversible, such as the degradation
of lakes and the disappearance of wetland areas. Even partial changes to the water regime and the
intensified use of wetlands and waterlogged lands always result in radical changes to the natural
complexes in those areas.

In particular, some wetland areas, especially those with shallow peat deposits, have been drained
without proper planning and are now being used by the local population as hayfields for agricultural
purposes. Peatlands that were previously exploited for fuel, fertilizer, and bedding are now becoming
re-waterlogged. The lack of funds for the technical maintenance of drained lands has led to the
siltation of channels and drainage systems, overgrowth by woody vegetation, and the development of
re-waterlogging processes on reclaimed areas. The reclamation of peatlands used for industrial and
agricultural purposes is generally incomplete, resulting in these lands being unsuitable for hayfields.
These areas are undergoing re-waterlogging and represent a potential reserve for increasing the
wetland area in the region.

Renaturalization to restore natural landscapes is highly relevant for exhausted peatlands. This process
can be successful and effective if the potential for returning lakes and wetlands to their natural state is
accurately assessed, while also restoring biotic diversity and developing methods for the rational use
of lake-wetland systems.

Conclusions

Regardless of their origin, the interconnected physical-geographical processes within each lake-
wetland complex mean that anthropogenic disruption of any single component inevitably causes
destabilization across the other elements and the entire system. Unjustified large-scale drainage of
wetlands and their improper use for row crops have led to several negative outcomes, including
accelerated mineralization and depletion of peat deposits, a significant reduction in the water-
regulating functions of wetland landscapes, and pollution of rivers and other water bodies from
drainage waters carrying mineralization products and agrochemical residues. Additionally, these
practices have caused peat drying, dispersion, wind erosion, secondary iron enrichment of drained
peatlands, decreased land quality, worsened hydrogeological conditions near wetlands, diminished
water-regulating and sanitary functions, and the loss of entire communities of valuable wetland
vegetation.

Anthropogenic impacts on the components of lake-wetland complexes trigger destabilizing processes
that affect the entire system. To mitigate negative ecological consequences, it is crucial to preserve the
natural hydrological regime of all peat deposits within these complexes. Equally important is
maintaining the water quality and clarity of lakes and implementing effective management practices
for the surrounding watersheds.

For the studied region, a comprehensive ecological and production inventory of all hydromorphic
landscapes is required. This should include assessing their current condition, prioritizing
renaturalization efforts, reconstructing drainage and water regulation systems, expanding protected
areas, justifying sites for peat and sapropel extraction, and diversifying the structure of hydromorphic
landscapes.
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