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ABIOTIC DETERMINANTS OF THE ECOLOGICAL SUSTAINABILITY
OF WATER RESERVOIRS (USING THE EXAMPLE OF SMALL RESERVOIRS):
A REVIEW

Water bodies are complex systems in which there is a constant interaction of abiotic and
biotic factors, which not only influence each other, but also determine the features of the
functioning and structure of aquatic ecosystems.

Abiotic factors of small reservoirs include their physical and chemical parameters, which
have a significant impact not only on water quality parameters, but also on aquatic organisms.
Key abiotic factors in these reservoirs include: light, water temperature, salinity, level and
presence of dissolved gases, and water chemical parameters.

Small reservoirs are very vulnerable to changes in abiotic factors due to their limited self-
regulation capabilities and small areas. Therefore, studying the interaction of abiotic and biotic
factors is necessary to ensure their sustainable functioning and effective management of their
potential [1].

The key abiotic factor of the aquatic environment of small reservoirs is water temperature.
The temperature regime affects the speed of biochemical processes in water bodies and
regulates them, and it also has an impact on the speed of metabolic processes of hydrobionts.
In view of this, with an increase in the average annual air temperature, which is currently
observed in the world, the temperature of aquatic ecosystems also increases, the consequences
of which are the acceleration of the decomposition processes in the waters of organic matter -
which in turn leads to a decrease in the concentration of dissolved oxygen in aquatic
ecosystems. In turn, these changes negatively affect acrobic organisms in small reservoirs - and
accordingly lead to unpredictable changes in trophic chains. A change in the temperature factor
in small reservoirs also negatively affects the process of fish reproduction, since it can lead to
changes in the duration and period of spawning, and this, in turn, has an impact on the species
composition and population size.

An equally important abiotic factor of the aquatic environment is the presence of a
sufficient amount of dissolved oxygen in it. The oxygen regime and the level of concentration
of dissolved oxygen in these water bodies depend on several factors, in particular on the
intensity of photosynthesis, the presence of organic matter and temperature. An insufficient
level of concentration of dissolved oxygen in reservoirs can cause anaerobic conditions, which
are unfavorable for the existence of hydrobionts and zooplankton. Anaerobic conditions can
lead to stressful conditions and death of aquatic organisms, which will disrupt trophic chains
and the ecological balance of a small reservoir [2].

Another indicator that affects the productivity of phytoplankton and the process of
photosynthesis in reservoirs is water transparency. Thus, a low level of water transparency,
which in most cases is caused by a large number of inorganic and organic particles, negatively
affects the biomass of phytoplankton and reduces the level of photosynthesis in the reservoir.
Conversely, high transparency is a prerequisite for improving photosynthetic activity, which
contributes to the development of primary production, namely phytoplankton, which is a source
of food for herbivorous fish.

And the last, no less important abiotic factor of small reservoirs is the level of
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concentration of nutrients in their waters. Here, the main nutrients are phosphorus and nitrogen,
since they determine the level of productivity of the reservoir. The "normal" concentration of
these nutrients has a positive effect on the ichthyofauna of the aquatic ecosystem, while their
excess leads to eutrophication of the water, and therefore to a decrease in its transparency and
concentration of dissolved oxygen, which has a negative effect on all levels of the trophic chain
in the reservoir [3].

The combined effect of abiotic factors in the aquatic environment affects the species and
abundance of fish and zooplankton, which in turn controls the abundance of phytoplankton and
in turn affects the concentration of nutrients and the transparency of the aquatic ecosystem.

In turn, the increase in the average annual precipitation also affects the abiotic factors of
small reservoirs in different ways. Thus, an increase in the amount of precipitation can affect
the ability of reservoirs to retain heat and thermal stratification of water, as it can contribute to
a slight cooling of water during periods of intense precipitation. It should be noted that the
resulting change in temperature can have an impact on the metabolic processes of small
reservoirs and their biodiversity. Existing scientific studies indicate that an increase in the
amount of precipitation can be of critical importance for small reservoirs, as it disrupts the
ecological stability of their aquatic ecosystem [3 — 4].

Increased precipitation levels may affect hydrodynamics and organic matter input to
small reservoirs, which are critical elements that influence dissolved oxygen concentrations in
these types of ecosystems. This poses a risk of increased hypoxia in reservoirs due to increased
organic matter input and increased eutrophication.

Quite often, increased precipitation is accompanied by runoff from urban areas and
agricultural lands into small reservoirs, which usually increases the levels of phosphates,
nitrites, and other chemical compounds in their waters [5].

Prolonged and intense precipitation is often the cause of increased water levels and water
retention times in small reservoirs, resulting in poor water quality and increased siltation
intensity.

In the context of current climate change, studying the abiotic conditions of functioning of
small reservoirs in southern Ukraine is important and relevant, as it will allow maintaining
stability, normalizing the ecological component of the ecosystem, and ensuring the synergistic
development of small reservoirs.
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