IMPORTANT ENVIRONMENTAL PROCESSES IN THE SULYNSKA
BAY OF THE KREMENCHUK RESERVOIR
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Contemporary changes in environmental state of landscapes of the Sulynska
Gulf under anthropogenic pressure are investigated. Seasonal and long-term
fluctuations in Kremenchuk reservoir and economic activity in the Sula river basin
recognized as the factors of such pressure. Field studies, chemical analysis of
water of the Sula River and Kremenchug reservoir and materials of remote sensing
by Landsat 5, 7 and Terra satellites were used to substantiate these findings.
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The purpose of research. Study of the environmental state of the Sulynska
Bay remains valid, since it plays an important role in biodiversity enhancing of the
region, fish farming, and also participates in the processes of eutrophication and
water pollution around the Kremenchuk reservoir. That is why our task was to
identify the significant processes that positively or negatively affect the formation
of the environmental situation in the region. At the same time we took into account
the important processes that affect both the quantitative parameters and qualitative
characteristics for all water resources of the Sula River basin, of which the state of
Sulynska Bay depends largely on.
Materials and methods of research. Studies were conducted mainly in the
Sulynska Gulf, on top of which a new delta of the Sula River is forming, and in the
river basin and the Kremenchug reservoir aquatorium as well. Materials of this
area remote sensing by satellites Landsat 5 and 7, Terra and Aqua, obtained from
the archives of NASA, were used for the analysis of important environmental
processes. Quantitative and qualitative characteristics of the Sula river flow were
studied according to the Dnieper Basin Water Management Administration and
chemical laboratory of the Poltava regional branch of this organization. Terrestrial
reconnaissance route from the Sula River mouth to its headwaters was conducted
as well.
Results and discussion. Our previous studies [1, 2, 4] found that the hydromorphological processes in this gulf led to landscape changes in time and space
and to environmental degradation. Among the factors of these processes the role of
climate change (strong heating water in summer and deep freezing in winter) and
anthropogenic deterioration of water quality in the Sula River and reservoir were
marked. In the future, the main focus was on the mutual impact of water masses of

this gulf and the main reservoir (Kremenchug reservoir) and the strengthening of
human pressure on the ecosystem of the region.
Monitoring of "bloom" and water pollution in the Kremenchug reservoir in
summer and autumn 2012, using a series of images of Terra and Aqua satellites,
showed that these processes were the strongest in the Sulynska Bay and at the
mouth of the Tyasmin River (Fig. 1). As a result, the water was low dissolved
oxygen, high - manganese and unpleasant taste near the reservoir dam, where the
water intakes for drinking water supply of the city Kremenchuk.
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Figure 1. "Blooming" water in the Kremenchug reservoir (1 - Sulynska Bay,
2 - estuary of the Tyasmyn River, 3 - Dam of the Reservoir).
This situation lasted until October 2012, when the "bloom" weakened due to lower
water temperature. At the same time there was reduction in the Sula River flow, so
the better water from Kremenchug reservoir flowed into the bay. And at the top of
the bay, where river water is dominated, environmental situation continued to
deteriorate. The fact has drawn attention that the Sula flow decreased dramatically
to small quantities - 5% of the average annual (20 times less). This reduced flow
cannot be explained only by meteorological factors. That is why we examined the
entire Sula basin, and results showed us that the water content in lower and middle
parts of the river basin is very weak, landscapes are undergoing significant
dehumidification. The flow of medium and small tributaries of the Sula River
decreased significantly as well (Fig. 2, 3, 4).

Figure 2. The Minoha River (tributary of the Sula River) at October 30, 2012
(Photo of V.M. Starodubtsev).

Figure3. The Sliporid River (tributary of the Sula River) at October 30, 2012
(Photo of V.M. Starodubtsev).

Figure 4. The Sula River near the Romny town at October 30, 2012. The flow is 12 m3/s. (Photo of V.M. Starodubtsev).

Further observations of the water content in the Sula River showed that it
remained very low all the fall 2012 and winter 2013 (Fig. 5). Only in the second
half of February 2013 discharge rates increased due to strong thaw and snow melt.

Figure 5. Water discharge of the Sula River in the 2012-2013, h/p Lubny
(number 1) and average annual value (number 2).
In April, the flood began in the Sula basin (Fig. 6), during which water
discharge was significantly below average. This trend manifested itself in the
adjacent river basins of Poltava region - Psyol and Vorskla Rivers.
April 20, 2013
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Figure 6. Floods in the Sula River basin (Terra satellite image).
These facts cause the assumption that the extremely low water content in the
Sula River in autumn and winter due to the impact of network of gas and oil wells

by weakening the delivery of water from soil into the river. I fact in the Sula River
basin are developed Anastasivske, Hnidyntsivske, Lelyakivske, Talalaevske,
Udayske and Yablunivske oil and gas fields, Glinsko-Rozbyshivske gas field,
Nynivske oil field. It is developed new - Runovschynska - area of energy
resources. Further monitoring of hydrological regime of the Sula River will
confirm (or deny) this conclusion. However, the likelihood of such human impacts
on river flow of Poltava region is great, and it is of particular importance in
connection with plans to produce regional shale gas by drilling of large number of
deep wells [3].
It is importantly, that the strong decrease of the Sula River runoff in autumn
and winter led to a marked deterioration of environmental situation in the Sulynska
gulf of the Kremenchuk reservoir. Figure 7 clearly shows that a practical absence
of the river water inflow into the mouth causes much worse watering of landscapes
in the upper part of the bay than normal [1].

Figure 7. Watering of Sulynska Bay’ landscapes in April 17, 2013 (Landsat-7).

A link of fish-wintering pits in the bay with the main water area of the
reservoir in March was significantly impaired, although power "alarm" drawdown
of water level in the reservoir did not reach the critical range of 78.5 mBS (the
lowest level seen briefly in March - 78.8 m).
Hydrochemical analyzes, performed by laboratories of Dnieper Basin Water
Management Administration, show that due to a runoff decrease the water salinity
of the Sula River already in the autumn at the mouth of the river reached 0.6-0.7 g /
l, pH -8,0-8,5 and chemical oxygen demand - 25-38 mhO/dm3, that is 1,7-2,5
times more the permissible value. In winter there was significant decrease in the
concentration of dissolved oxygen in shallow and separated from the main water
area gulfs - even to values 1,64-1,80 mhO/dm3. In these places an indicator of
chemical oxygen demand exceeded the norm by 2-5 times.
Conclusions. 1. The Sula River runoff dramatically decreased during the 20122013, especially in autumn and winter (by 20 times), due apparently influenced by
exploitation of oil and gas wells in the basin.
2. Reducing of the river water inflow into the Sulynska gulf of the Kremenchuk
reservoir downgraded its environmental condition, especially in the upper part
(from the Goroshyne village to the Sula River mouth).
3. Changes in hydrological and hydrochemical regimes of the Sula River
adversely affected fish-wintering conditions in the gulf, primarily because of the
shallow water separation from the main water area (Kremenchug reservoir) and the
reduction of dissolved oxygen in the water.
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