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WATER LEVEL FLUCTUATIONS IN THE TURAWA 
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OF THE WATER BODY*

Abstract: The aim of the paper is to assess the fluctuations of water levels in the Turawa 
Reservoir (50° 43’ N, 18° 08’ E) in relation to the tourist use of the water body. The reservoir 
is situated within the macroregion of the Silesian Lowland in the mesoregion of the Opole 
Plain. In administrative terms, the reservoir is situated in the pole Province within the 
borough of Turawa. In hydrological terms, in turn, it is situated in the catchment area of 
the Mała Panew river, which belongs to the basin of the Odra river. The Turawa Reser-
voir was opened for use in 1938, and in 1948 it was filled with water to its maximum for 
the first time. At present, the surface area of the reservoir, when it is filled with water 
to its maximum, is about 20.8 km2, its volume 99.5 mln m3, and its depth exceeds 13 
meters. In the period of hydrological years 1976-2000 water levels in this reservoir were 
characterized by high, unnoticed in natural conditions, amplitudes of changes reaching 
6.99 m. Anthropogenically stimulated fluctuations in the water level result in conflicts 
in terms of tasks and functions that the Turawa Reservoir was designed for. Changes in 
the level of the water surface in the Turawa Reservoir resulted from the impact of the 
natural factors (thaw and rainfall related high water levels), as well as anthropogenic 
ones (the need to improve sailing conditions, water supply for industrial and municipal 
needs). Decreasing the fluctuations of water levels in the Turawa Reservoir is necessary 
in order to maintain its tourist-recreational functions and keep the ecological condition 
of its waters at the appropriate level.
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The Turawa Reservoir (50°42’27’’ to 50°44’32’’ N, 18°04’51’’ to 
18°10’59’’ E) is situated in the natural extension of the valley of the 
Mała Panew River, a part of the mesoregion of the Opole Plain. The 
features of the vicinity of the Turawa Reservoir are of flat-plain nature 
with extensive dune fields formed by sands of water-glacial origin. 
The terrain is flat or slightly undulating. Elements that diversify the 
features include postglacial morainic hills (Fig 1). In administrative 
terms, the reservoir belongs to the Opole Province and is situated 
within the boroughs of Turawa and Ozimek.

Fig. 1. Situation of the Turawa Reservoir in the digital terrain model 
(own compilation).

The earliest historical records regarding construction of the reservoir 
date back to the early 20th century. In late 1903 the beginning of field 
work in the valley of the Mała Panew River was reported. The construc-
tion work which was carried out at that time would later become the 
foundation of the dam. Actual work, however, did not start until more 
than 30 years later (Świerc 1992). Construction work of the reservoir in 
Turawa started in July 1933 and ended in late autumn of 1936. In 1933 
the first map was compiled presenting the regions of the Mała Panew 
valley that would be taken up by the reservoir to be built (Fig. 2). 
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Fig. 2. Planned areal extent of the Turawa Reservoir (based on Staubacken an der 
Malapane bei Turawa…, 1933)

Before building the Turawa Reservoir, the land situated south of 
the Mała Panew River had been used mainly in agriculture as fields, 
wet meadows and pasture land. The land situated north of the river, 
in turn, had been almost entirely afforested, mainly with pinewoods 
(Teisseyre 1983). Roots remaining of those trees were not removed 
during the construction of the reservoir. These roots still exist in the 
bottom of the reservoir and can be noticed in autumn and winter when 
the water level is low (Photo 1). 

The reservoir was opened for use in 1938, although construction 
of some objects was still unfinished (Cyberski 1984; Król et al. 1999). 
During the first years of use of the reservoir, its maximum volume 
was 62 mln m3 (Ihatowicz 1946). After construction of side banks, 
backwater banks and the pumping station had been completed in 1948, 
the Turawa Reservoir was filled with water to its limits for the first 
time (Król et al. 1999). At present, when the reservoir is filled with 
water to its maximum, its surface area reaches 20.8 km2, its volume 
95.5 mln m3 and its depth exceeds 13 meters. The area of the catch-
ment, up to the front dam of the reservoir, covers 1,423 km2 (Szturc 
et al. 1999). The reservoir is fed by waters of the rivers Mała Panew, 
Libawa and Rosa, which flow into it from the south-east, north-east 
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and east, respectively. The Turawa Reservoir is one of the largest dam 
reservoirs in Poland. In terms of total volume and area at the maxi-
mum damming, it is 10th and 8th largest reservoir, respectively. It is 
the third oldest object of that type, after the Otmuchów and Rożnów 
reservoirs (Mały Rocznik Statystyczny Polski 2007). 

Photo 1. Exposed bottom of the Turawa Reservoir – December 2006 (Photo 
by M. Ruman)

The functions and importance of the reservoir were defined as early 
as during its construction in 1933-1939. The reservoir was built in 
order to overcome shortages of water in the Odra river, so that the 
river could be used for transportation. Besides water retention, the 
Turawa Reservoir was also expected to serve recreational functions 
(Świerc 1992). In 1937, one year before making the reservoir available, 
its functionality was extended. Construction of a power station was 
planned, which would supply the neighboring area with energy, and 
the strategic (military-defensive) function of the reservoir was pointed 
out (Cyberski 1984). In the late part of 1944, Germans included the 
Turawa Reservoir into one of their “rings” that was supposed to pro-
vide effective protection for the city of Opole (Świerc 1992).
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The Turawa Reservoir and the Mała Panew river, on which it is 
situated, make up a system where both components have an impact 
on the natural environment. Because of man’s economic activities, 
the reservoir was adapted so as to serve multiple functions (Ruman 
et al. 2005).

Currently, the reservoir serves the following functions (Malarski 
2002): a) retains water reserves, regulates water level during rainfall, 
thaws and droughts, and influences the level of underground waters; 
b) supports the Opole section of the upper Odra with water transfers 
for the needs of navigation along the Odra; c) enables recreation, re-
laxation and water sports as well as passenger navigation; d) provides 
water for farming and public utilities in the catchment area of the 
Mała Panew; e) allows for intake of large amounts of water by Power 
Station “Opole”; f) regulates the level of waters in the catchment of 
the Mała Panew for the needs of flood protection; g) allows for fishery 
management as well as professional and amateur fishing; h) ensures 
correct functioning of the water power station built in the embank-
ment crown; i) influences irrigation of the near-bank farming and 
forest grounds and their microclimate; j) collects sewage and waste 
from industry, public utilities and farming, as well as waste from 
numerous facilities situated near the reservoir; k) naturally purifies 
the sewage flowing through the water body.

Due to its natural and scenic values, the Turawa Reservoir is very 
popular in terms of tourism and recreation. A large surface of the 
reservoir makes excellent conditions for fishing, canoeing and many 
other water sports (Szopa L. 2005). The Turawa Reservoir is used 
by the Regional Water Sports and Training Center and “Yachting 
Club” of LOK in Turawa. There are two sections in the club: sailing 
and motorboat. Attempts are also being made to start water scooter, 
water skiing and surfing sections. In winter, when the reservoir is 
frozen, it attracts fans of ice sailing (Ruman, Rzętała 2005). There 
are extensive tourist facilities around the reservoir. In 2006 at the 
Turawa Reservoir, there were 9 year-long recreational centers with 
690 beds and 19 seasonal centers with 1,214 beds (acc. to data by the 
borough office). Because of the deteriorating ecological condition of the 
water body, falling numbers of tourists staying at the reservoir have 
been observed as well and decreasing accommodation facilities; their 
current use is estimated at about 30% (Ruman 2007). The deteriorat-
ing ecological condition of the Turawa Reservoir is to a large extent 
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influenced by high fluctuations of its water level; these are among the 
highest values observed in anthropogenic reservoirs in Poland. 

Water level fluctuations in lakes are related to climatic fluctuations 
and the character of underground alimentation (Choiński 1995), while 
in case of anthropogenic reservoirs they depend directly on alimentation 
volume (rainfall, drainage of underground waters, water transfers), and 
indirectly on the area of the catchment, morphometry of the reservoir 
basins, character of circulation, hydrogeological conditions of the sur-
rounding area and directions of water management (Rzętała 1997; 
Machowski, Ruman, Rzętała 2005). In most cases anthropogenically 
forced water circulation, mainly based on controlling the volume of its 
outflow, results in an increase in the range of seasonal and short-term 
fluctuations of water levels (Jankowski, Rzętała 1997). 

Multiple functions of the Turawa Reservoir and following the direc-
tions of water management have become the source of problems in its 
management followed by high fluctuations in its water levels. In the pe-
riod of hydrological years 1968–2006 water levels in this reservoir were 
characterized by high amplitudes of changes reaching 6.99 m. (Fig. 3). 
Changes in the water level resulted in changes in its retention (Fig. 
4.). In the period of hydrological years 1968-2006, the lowest retention 
was at 7.6 mln m3 (7% of total volume), and the highest was at 96.8 
mln m3, (90% of total volume), which gives an amplitude of 89.2 mln 
m3. In the period under discussion, the lowest volume of the reservoir 
was reported in November and December (about 28% of total volume), 
and the highest volume in May (about 70% of total volume).

Anthropogenically stimulated fluctuations in the water level result 
in conflicts in terms of tasks and functions that the Turawa Reser-
voir was designed for. Excessive outflow and intake of water in the 
autumn-winter season lowers the water to the level at which the use 
of the Turawa Reservoir for recreation and relaxation becomes seri-
ously hindered (Photo 2). 

The exposed muddy bottom makes it impossible to reach the waters of 
the reservoir at that time. Fishing is only possible, but is limited to the 
crown of the dam. In winter, when the reservoir is frozen, fluctuations of 
the water level cause a lot of dangers and hindrances. When the water 
level rises in the reservoir, ice dams on the banks of the reservoir and 
makes it impossible to do ice sailing or fishing (Photo 3). When the water 
level drops rapidly, in turn, an air layer is formed between the ice layer 
and the water level, which is very dangerous for unaware tourists. 
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Fig. 3. Daily water levels in the Turawa Reservoir in the period of hydrological years 
1968-2006 (own compilation based on data by RZGW)

Fig. 4. Daily water retention in the Turawa Reservoir in the period of hydrological 
years 1968-2006 (own compilation based on data by RZGW)
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Photo 2. Low water levels hinder the recreational use of the Turawa Reservoir – Oc-
tober 2006 (Photo M. Ruman)

Photo 3. Damming of ice cover in the Turawa Reservoir – February 2006 (Photo 
M. Ruman)
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Such significant changes in the volume of the reservoir make fish 
farming difficult (problems to keep the number and health condition 
of fish at a desired level) and decrease the aesthetic value of the vi-
cinity (Jankowski, Rzętała 1997; Machowski, Ruman, Rzętała 2005). 
During low water levels, the bank zone moves towards the inside of 
the reservoir resulting in bottom exposure (Fig. 5, Fig. 6). 

Fig. 5. Changes in the surface area of the Turawa Reservoir (own compilation) 
1 – extent of the reservoir on November 3, 2004 (170.88 m a.s.l.) marked bas-
ing on the calculations using the GPS receiver, 2 – water streams 3 – extent 
of the reservoir at normal water damming (176.35 m a.s.l.)

The surface area of the reservoir decreases to about 8 km2 during 
the lowest water levels, which is about 38% of the total surface area 
at 20.90 km2. Exposure of the reservoir bottom has a negative effect 
on the quality of water. Intensive decomposition and mineralization 
of organic matter occurs. Mineral salts and humic substances that are 
created as the result of this process cause – directly and indirectly 
(growth of algae and bacteria) – deterioration of water quality when the 
reservoir bottom is fully covered with water again (Pasternak 1984). 
That, in turn, intensifies eutrophication in summer, which makes the 
tourist use of the reservoir impossible. Algal blooms result in forma-
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tion of tocsins, which cause deterioration of taste and smell values of 
the water. As the result, bathing in the reservoir is prohibited every 
year (Ruman 2005; Machowski, Ruman, Rzętała 2006; Ruman 2006). 
When a low water level lasts too long, the exposed part of the bottom 
is overgrown by land vegetation, which is then decomposed after the 
water level rises again. Also, heavy metals are washed out from the 
bottom of the reservoir. During the highest levels, in turn, floodings 
of the neighboring areas occur. It seems necessary to decrease the 
water level fluctuations in the Turawa Reservoir in order to maintain 
its tourist-recreational functions and keep the ecological (sanitary) 
condition of its waters at the appropriate level.

Fig. 6. Average monthly exposure of the bottom of the Turawa reservoir in the period 
of hydrological years 1996-2005 (own compilation)
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