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ABSTRACT. The paper presents preliminary results of estimation of storage capacity of
lakes located in the Leszno Lake District in the River Obra catchment. The estimation
is based on amplitudes of natural pool elevation-area and elevation-storage curves. By
elevation differences (amplitudes) within range 0.2-0.5 m in the 17 investigated lakes of
maximum total area 1528 ha their usable storage may reach approximately 7 mln m®
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Introduction

Water storage in reservoirs created by damming lakes is one of priorities in
development of so called small retention (Mioduszewski 1997). The most re-
stricting factor of such lakes use is their maximum pool elevation which is limited
by other purposes like fish and wildlife or recreation.

Investigations of elevation fluctuations in 32 Polish lakes, carried out by
Borowiak (1997) for period 1961-1995, showed that the elevations had increased
in time. That increasing trend was explained by an increase in precipitation. How-
ever six out of the 32 lakes showed an opposite trend, which was most probably
caused by human activities.

This paper presents results of estimation of potential storage in the Przemecki
Landscape Park.
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Materials and methods

The paper is based on records collected and elaborated by IMGW (Institute
of Meteorology and Water Management) as follows:

— yearly precipitations in the years 1976-1997 for weather station Leszno,

— daily elevations of the Osloninskie Lake in period 1976-1983.

The following cartographic materials were utilized:

— topographic maps, 1:25 000,

— hydrographic maps, 1:50 000,

— Polish hydrographical division (Podzial... 1980), 1:200 000,

— Polish hydrological atlas (Atlas... 1987), 1:500 000.

Hydrological and hydrographical characteristics

The lake system “Przemet — Wieleid” is located in the Leszno Lake District in
the river Obra catchment, and more precisely in catchments of its main two trib-
utaries: Inflow from the Dominickie Lake and the river Mlynéwka Kaszczorska.
Both small rivers are tributaries of the South Obra Canal (Fig. 1) and their catch-
ment areas contribute 61% of catchment area of the last one. Table 1 depicts
hydrological characteristics of the investigated catchments.

Catchment area of the Inflow from the Dominickie Lake down to section
Przemet is equal to 192.5 km?. It includes as well the catchment of the North
Przemeckie Lake with the following lakes: Olejnickie, Radomskie, Blotnickie and
Przemeckie. These lakes bifurcate with the Gérskie Lake and the Ostoniniskie Lake
which lie in the catchment of Mlynéwka Kaszczorska. The Dominickie Lake bifur-
cates with upper part of the river Mlynéwka Kaszczorska. In the Inflow catchment
there are seven lakes of total area 724 ha, what equals 3.7% of the entire catch-
ment area. Total volume of lakes is equal to 28.1 miln m?®, what gives 146 mm of
storage layer. Sources of the river Mlynéwka Kaszczorska are located to the west
of Wschowa. Its catchment area down to section Mochy is equal to 243.5 km?.
The river basin consists of sands and sands overlying clays. The river flows to the
South Obra Canal by two channels: an old natural below gauge station Mochy
and a new one — the Kaszczor Channel. There are 10 lakes of total area 765 ha
in the catchment. They cover 3.1% of the catchment area. Total storage volume
is 20.7 mln m® and storage layer equals 85 mm. Relative lake pool area is twice
as large as medium for the Great Poland and Pommern Lake Districts equalled
1.8% (Atlas... 1996). All lakes are connected by a channel network, and their
total catchment area is equal to 436 km?. Almost all lakes lie in boundaries of the
Przemecki Landscape Park.

Deviations of yearly precipitation in years 1976-1997 from the whole-period
mean calculated for the IMGW weather station Leszno showed (Fig. 2), that there
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Fig. 1. Catchments of Inflow from the Dominickie Lake (fields 3bss—s4) and river
Miynéwka Kaszczorska (fields 3bga—s.) (Podzial... 1980)
Ryc. 1. Struktura hydrograficzna zlewni Doplywu z Jeziora Dominickiego (pola
3bsa—s4) i Mlynéwki Kaszczorskiej (pola 3bga—s.) (Podzial... 1980)

were dry years (1982-1984, 1989 and 1992), wet (1977, 1993, 1997) and average
years (1978, 1979, 1994-1996).

No long-term trend in precipitation was observed. The impact of precipitation
on elevations of lake storage can be stated on the basis of a course of characteristic
lake elevations. The only IMGW station conducting continuous monitoring of ele-
vation was located on the Oslonifiskie Lake. The course of characteristic elevations
of that lake is shown in Figure 3, where the highest (WW) and the lowest yearly
elevations since 1984 had been calculated according to relationship between yearly
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Fig. 2. Deviations of yearly precipitation from the mean 1976-1997 for the IMGW
weather station Leszno
Ryc. 2. Odchylenia sum opadéw rocznych od éredniej z wielolecia 1976-1997 wedlug
stacji opadowej IMGW Leszno

elevation differences and precipitation. In period 1976-1995 the highest yearly el-
evation occurred in the wet year 1977 (WSW = 134 cm) and the lowest one in
the very dry year 1992 (NSW = 83 cm). The elevation difference WSW - NSW
equalled to 51 cm may be regarded as the maximum amplitude of natural water
elevation in lakes under consideration.

:
m as.l

Elevations [cm)

Fig. 3. Course of elevations in the Osloninskie Lake in 1976-1995
Ryc. 3. Przebieg charakterystycznych stanéw wody w Jeziorze Osloninskim w latach
1976-1995
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A decreasing trend in lake elevations can be alleviated by damming up to a
maximum natural level. Elevation-area and elevation-storage curves for chosen
lakes are shown in Figures 4 anid 5. On that basis changes in storage volume were
calculated for recent years. Elevations in all lakes were detemined from the Atlas...
(1996) and they as a rule were in areement with ling-term mean values. The
same values were depicted in a topographical map in the scale of 1:25 000 (1982).
The only significant discrepancy between the above mentioned two sources was
observed in cases of lakes Lginsko, Lincjusz and Brzeznie: 1.2-1.4 m of difference
between meximum elevations and 0.7-1.2 m between minimum ones. Finally data
from the Gérskie Lake. According to instructive materials of Biuro of Reclamation
Design in Poznan (Synteza... 1979) the total area of these two lakes were 226 ha
at elevation 60,28 m and from the Atlas... (1996) 182 ha only at higher elevation
equalled to 60.80 m. As a result of own mearusement made on a map in the scale
1:10 000 area of 218 ha was determined at elevation 60.60 m and 206 ha at elevation
60.10 m. The last values are intermediate between the former ones.

On the basis of the above described estimation a calculation of usable volumes
of 0.5 m depth (or 0.2 m only for lakes with shallow shores) was accomplished. In
cases of no data on minimum pool area, the increment of storage was computed by
multiplying the maximum area by the elevation difference. As shown in Table 3,
in lakes lying in the Inflow from the Dominickie Lake catchment one may obtain
storage of about 3.1 mln m® and in lakes located in the second catchment -
approximately 3.9 mln m®. Total storage volume is thus equal to 7.0 mln m3. It
is worth mentioning that because of no reliable information on long-term water
budget; the estimated values are approximate only.

Conclusions

Lake system “Przemet — Wielen” is an important, natural reservoir of usable
volume 7 min m?® at elevation differences 0.2-0.5 m, controlled by sluice gates and
weirs. Water can be stored in spring and utilized for augmentation of the Obra
Canals.

A more detailed feasibility study of storage in dry years and estimation of ele-
vation probability before summer season needs additional investigations on water
budget of the lakes.
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MOZLIWOSCI RETENCJONOWANIA WODY W JEZIORACH
PRZEMECKIEGO PARKU KRAJOBRAZOWEGO

Streszczenie

W pracy przedstawiono wstepne wyniki oceny mozliwoéci retencjonowania wody w
jeziorach polozonych na Pojezierzu Leszczynskim w dorzeczu Obry. Podstawa oceny
byly amplitudy naturalnych zmian poziomu wéd w jeziorach obserwowanych w latach
1976-1997, a takze krzywe powierzchni i pojemnosci jezior przy réznych rzednych zwier-
ciadla wody. Przy zmianach stanéw wody w zakresie 0,2-0,5 m w poszczegélnych jeziorach
Przemeckiego Parku Krajobrazowego catkowita pojemno$é retencyjna tych jezior moze
wynie$é ok. 7,0 mln m®.



