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Introduction 
 

The positive impact of small flow-
through reservoirs on the  river waters 
quality is well-known. Therefore, nowa-
days, ponds pop up like proverbial mush-
rooms. This thesis is mainly true for urban 
areas, where the reservoirs slowly blend in 
with the landscape of small river valleys. 
In spite of their scenic and retention func-
tions (runoff compensation) they often 
create a specific biochemical barrier to 
sewage and biogenic substances coming 
from the areas strongly transformed by 
humans.  

Lodz is a city which is not bound up 
with any big rivers. However, there are 
many small flows, changed by human 
activities. Numerous small reservoirs of 
different functions have been built in their 
catchments. The appearance of some of 
them is related to the realization of an 
international UNESCO project: SWITCH 
(Sustainable Water Management Im-
proves Tomorrow’s Cities’ Health), 
which was finished in 2011 and included 
a representative Sokołówka river basin. 

The others had been built beforehand as 
livestock ponds (on private properties) or 
forebays (as rainfall and sewage retention 
reservoirs). 

The Sokołówka river valley was set-
tled with humans even in lusatian culture 
development, which is proved by numer-
ous archaeological findings. During dif-
ferent historical periods, starting from the 
Middle Ages, a couple of mills were 
functioning there. The remained ponds 
played different roles. One of the reser-
voirs served as a fish pond (so called 
Wasiak’s pond), the other one became  
a germ of an idea for a park settlement 
(around the currently not existing Heinzl 
Palace, it is today Adam Mickiewicz 
Park). The following was a site of Sunday 
excursions of Lodz inhabitants (the 
“Żabieniec” reservoir). Another one (the 
“Pabianka” pond) was built at the begin-
ning of the 80’s as a rainfall retention res-
ervoir. It has not been renovated until 
now. Hence, after 30 years of exploita-
tion, it blended into the landscape of com-
mon lands and remains almost a natural 
object. 
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Methods and study area 
 
The Department of Hydrology and 

Water Management at the University of 
Lodz has been conducting researches in 
the Sokołówka river catchments for  
a couple of years. At the beginning, the 
investigations were carried out in  
a SWITCH project. Nowadays, they are 
done within the grant “The influence of 
environmental transformation level on  
a cycle and quality of urban and suburban 
basins waters”. The monitoring of the 
Sokołówka river waters has been carried 
out since 2007 in scope of selected physi-
cal characteristics and chemical parame-
ters. The measurements are conducted 
systematically every 2 weeks in 7 control 
sections. The researches include observa-
tions of water temperature, electrical con-
ductivity, pH and measurements of the 
amount of dissolved oxygen. In the mid-
dle of November 2008 the researches 
were broaden by the nephelometric data. 

At the beginning of the hydrological 
year 2011 the observation network was 
supplemented with the profiles which 
were obtained from the areas laying 
above and beneath  the chosen artificial 
water reservoirs (fig. 1). A couple of ob-
jects of different genesis and functions 
have been marked out for researches. The 
longest measurement series have been 
obtained for the cascade of three flow-
through reservoirs (the Upper Julianów, 
the Lower Julianów and Zgierska) and for 
one pond, which is placed on the right 
river bank. The last one, in normal condi-
tions (except floods) is directly fed with 
river waters. In this section of researches 
there is also a settlement tank for the 
Sokołówka river flood waters. Since May 
2011 it has been functioning as a biofilter. 
Unfortunately, its impact on the river wa-
ters quality was analyzed separately (Due 
to the delay with its coming into use, the 

series was too short to find out the regu-
larities, however, it allowed to make 
some observations). The analysis of the 
changes of water physico-chemical pa-
rameters in this section was possible only 
in relation to the whole cascade of reser-
voirs, because the connections between 
the particular ponds are too short or inac-
cessible. Hence, it makes the picture of 
the comprehensive and multidirectional 
influence of ponds of different functions 
and age on river waters. 

The one of the oldest Sokołówka 
forebays is “Pabianka”, the reservoir 
mentioned above. It is a typical techno-
logical object, which originally only de-
layed flood waves running down the river 
and made use of a hydraulic retention 
effect. Last year, just below this forebay, 
a new “Żabieniec” reservoir came into 
use. It appeared in place of beforehand 
existing mill pond (in XVIII and XIX 
century). Nowadays, it is mainly of land-
scape value, in the future, according to 
municipal authorities, it will become the 
one of Lodz bathing beaches. 

The last reservoirs selected for moni-
toring was located on the right bank down 
the river and separated with a weir. It has 
been a private pond of no particular func-
tion for ten or twenty years (“Sokołów” 
pond). It is also a site of collecting of 
solid wastes from a large farm and its 
smallholder is going to fill it in. 

During the year of observations of 
the physico-chemical parameters of river 
waters such as temperature, electrical 
conductivity, pH, amount of oxygen dis-
solved in water and the amount of sus-
pended matter transported by the river 
were cyclically registered. The investiga-
tions were carried out each month, simul-
taneously above and below all 4 reser-
voirs or delivery channels (discharge 
channels) and every two weeks in the 
profiles of constant monitoring of the 
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Sokołówka river (Folwarczna and Lewa 
cross-section). 

 
 

Water temperature 
 

Flow-through reservoirs significantly in-
fluence the stream temperature changes. 
The waters flowing out of the ponds are 
on average warmer of 2°C in  
a year in comparison with the waters 
flowing in the reservoirs (Jaguś and 
Rzętała 2008). However, the magnitude 
of the temperature increase is not the 
same for all seasons and heating up proc-
ess is observed mainly in winter half-
year. In summer the waters flowing out of 
the reservoirs have slightly lower tem-
peratures. This scheme can be observed 
in case of the Sokołówka reservoirs cas-
cade (fig. 2). The temperature decrease of 
the discharging waters below the ponds in 
comparison with the waters feeding the 
cascade is registered from April till July. 
In August the temperatures are almost 
identical for waters above and beneath the 
cascade, while from September to March 
a significant increase is recorded. 

The changes of water temperatures, 
which were depicted above, do not cause 
the modifications in the seasonal distribu-
tion of this characteristic. The tempera-
ture maximum fell in both cases in July, 
the minimum temperatures fell in Janu-
ary. However, the amplitudes of tempera-
ture fluctuations of the waters below the 
reservoirs decrease of about 2 Celsius 
degrees. The temperature dispersion also 
decreases in particular months, although 
the periods of the biggest (April) and the 
smallest (January) differences between 
the measurements stay constant. It is  
a consequence of a huge thermal capacity 
and thermal inertia of water. 

The settlement tank on the Fol-
warczna street came into use  in June 

2011. Hence, it is not described by the 
whole annual series of water temperature 
measurements (fig. 3A). During summer 
an opposite regularity to those described 
above can be observed. The waters below 
the settlement tank are warmer during the 
whole investigation period (except one 
winter measurement). It is probably  
a consequence of the settlement tank con-
struction. The pond is small. Shallow, 
placed in a sunny site. What is more, it is 
built in such a manner to provide the 
slowest outflow from the reservoir. 
“Pabianka” (fig. 4A) and “Żabie-
niec” (fig. 5A) are the reservoirs of simi-
lar characteristics. Their discharging wa-
ters in warmer half year are more heated 
up than in winter time (in comparison 
with waters flowing into the reservoir). 
Moreover, the last one does not change at 
all the average annual temperature of 
stream waters flowing out of it. The ob-
served changes for the lowest laying res-
ervoir in Sokołów (fig. 6A) do not re-
spond to the schema of the cascade. It has 
an impact on slight water heating up of 
0.6°C on average in a year, and the stor-
age waters in summer are significantly 
warmer than the stream waters. 

 
 

Turbidity 
 

The ponds built on small rivers de-
crease the water turbidity (Oleś and Szlęk 
2004). This fact is proved by the re-
searches carried out in waters flowing 
through the cascade of reservoirs on the 
Sokołówka (fig. 7). The average turbidity 
measured in water beneath the water 
complex is of 35 NTU units lower in  
a year than the turbidity of feeding wa-
ters. It means that the turbidity is reduced 
of almost 70%. Even though, when water 
ponds are very fertile and eutrophic, dur-
ing algal blooming period water turbidity 
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significantly increases. Hence, the reser-
voirs reduce mainly the amount of alloch-
tonic matter being at the same time the 
sources of new suspensions. That is how 
they influence the optical parameters of 
discharging waters (Rzętała 2008). It is 
possible that this phenomenon explains 
the significant differences in the seasonal 
fluctuations of water turbidity above and 
beneath the cascade on the Sokołówka 
river. In this case, during the winter half 
year, when the waters are more turbid, 
only the turbidity function graph is com-
mon. It is bound to the discharge process 
of  huge amounts of substances needed 
for maintaining roads in good conditions. 
Simultaneously this fact contradicts the 
notion Rzętała conclusions (2008) that 
the minimum water turbidity of the an-
thropogenic areas fell on winter half year. 
In small urban catchments the density of 
outlets of rainfall collectors discharging 
to the stream may be very high. They are 
frequently situated along the river course, 
also between reservoirs creating the cas-
cade. In such cases the impact of forebays 
on water turbidity may be limited. 

In warmer half year, when the reser-
voirs are capable of reducing the amount 
of allochtonic matter flowing in the cas-

cade and produce the autochtonic suspen-
sions, the functions of turbidity change-
ability above and below the cascade have 
different regularities. Local turbidity min-
ima of water inflows are registered in 
May and August. At the same time the 
local maxima are observed in the waters 
flowing out the cascade (it is possibly 
related to the phytoplankton blooms). 
Analogically, when the turbidity of feed-
ing water is high (June), the water be-
neath the reservoir has good optical pa-
rameters. 

Similar regularities can be observed 
for the settling tank on the Folwarczna 
street and for the pond in Sokołów (fig. 
3B and fig. 6B). The maximum values are 
noticed during cold half year, while dur-
ing the vegetation period the turbidity 
fluctuation functions are significantly dif-
ferent if we compare the waters flowing 
into and out of these reservoirs. Optical 
parameters for “Pabianka” reservoir 
change in a comparable manner (fig. 4B), 
although, with one fundamental differ-
ence. This reservoir nearly always in-
creases the turbidity of discharging water. 
This is the effect of considerable silting 
up processes and the production of large 
amounts of phytoplankton. 

 

Fig. 2. Characteristics of the water temperature variation before (A) and after (B) of Sokołówka 
reservoirs cascade during the period 2006-2011, A - Folwarczna; B - Lewa 
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The “Żabieniec” reservoir, situated 
beneath the previously mentioned ponds, 
is functioning in a completely different 
way (fig. 5B). It is a new, not degenerated 
construction, characterized by big capac-
ity. The pond reduces water turbidity of 
36% on average in a year. In single cases 
it is even more effective. In August 2011 
the waters flowing out of the reservoir 
were five times less turbid than these 
flowing into the pond. 

 
 

pH 
 
It is commonly regarded that the 

pond water is alkalized, as a result of res-
ervoirs’ eutrophication. The process is 
particularly intense in summer (Rzętała 
2008). However, this phenomenon has 
not been observed for the cascade of res-
ervoirs on the Sokołówka river (fig. 8). 
The observation results rather indicate 
that the waters are neutralized, because 
the average pH of the outflows below the 
cascade is equal to 7.14, while the aver-
age pH of the feeding waters flowing into 
the pond at the cascade top is 7.28. The 
observed differences are so small that it 
could be stated that there is no impact of 
reservoirs on streams waters pH. 

Ponds cascade does not interrupt the 
seasonal fluctuations of water pH. The 
relatively most alkaline water is received 
in Sokołówka basin in May, while the 
slightly acidic water is obtained in Janu-
ary and February. It should be pointed out 
that the cascade of the reservoirs causes 
in particular months the pH dispersion 
decrease. However., it does not influence 
its seasonal distribution pattern. 

A similar impact on water pH has the 
biofilter (fig. 3C). It causes slight neu-
tralization of waters flowing out the pond 
(of 0.3 units). Rzętała (2008) observa-
tions are consistent with the data obtained 

for “Pabianka” (fig. 4C) and “Soko-
łów” (fig. 6C) reservoirs. They cause wa-
ter alkalization of 0.5 and 0.2 units on 
average in a year. It means that the state-
ments of the above cited author are true 
for the older, strongly eutrophicated 
ponds. New, not decrepit objects, such as 
“Żabieniec” pond (fig. 5C) do not influ-
ence significantly the annual average val-
ues of water pH changes. 

 
 
Dissolved oxygen concentration 

 
The amount of oxygen dissolved in 

water depends on the pond characteristics 
and its construction. Undoubtedly, if the 
water flows out the reservoir through the 
damming structure (weir etc.) and it 
freely flows down the height it is me-
chanically oxygenated. However, there is 
no evidence what kind of impact the res-
ervoirs have on the amount of dissolved 
oxygen in water. Some authors (Rzętała 
2008) think that the eutrophicated ponds 
increase the amount of oxygen (the effect 
of photosynthesis). The others claim that 
the reservoirs play an oxygen reducing 
role, due to the oxygen consumption on 
the organic matter decay processes 
(Mioduszewski 2007). It should be 
pointed out that this influence does not 
only depend on the flora development 
(including algae blooming), but also on 
the ponds depth, capacity, water flow ve-
locity (speed of water regeneration) and 
the whole spectrum of physico-chemical 
characteristics of the reservoir feeding 
water. The vast number of causing factors 
leads to conclusion that the way of influ-
encing the amount of oxygen is more re-
lated to the local conditions in which the 
pond is functioning rather than the regu-
larities, which can be observed in particu-
lar cases. 
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The cascade of water ponds on the 
Sokołówka river causes an increase in the 
amount of dissolved oxygen in river wa-
ters beneath it of about 3% on average in 
a year (fig. 9). The biggest oxygen con-
centrations are registered in the warmer 
season, although, it should be mentioned 
that, at this time (from May till Septem-
ber) the amount of oxygen in the waters 
beneath the cascade is smaller than in the 
waters flowing into the reservoirs. It can 
be bound to the usage of some of the oxy-
gen produced by plants on the organic 
matter deposits decomposition. In colder 
seasons the impact of mechanical enrich-
ment of water flowing through damming 
constructions is more evident. Interest-
ingly, the relative higher oxygen concen-
tration in water (if we compare water 
flowing into and out of the cascade) is 
always related to the higher water tem-
perature In summer, water feeding the 
cascade reservoirs is warmer and more 
oxygenated, in winter, water flowing out 
the is warmer and has more dissolved 
oxygen. The open question is whether 
this dependence is coincidental or if it is 
some kind of regularity. 

The seasonal pattern of the changes 
in the amount of dissolved oxygen in wa-
ter above and beneath the cascade is simi-
lar. Two periods characterized by the 
maximum values can be clearly distin-
guished: spring and summer seasons 
separated by a local minimum in June 
(according to the authors its genesis is 
difficult to explain). In case of water 
flowing into the reservoirs, the maximum 
values are similar for both seasons. Tak-
ing into account the discharging water, 
the first maximum is slightly bigger. It is 
supposingly caused by the oxygen de-
mand on reduction processes. In both 
cases the minimum values are registered 
in autumn, although they are observed 
earlier (October) for waters flowing out 

of the cascade than for cascade feeding 
waters (November). 

A series of dissolved oxygen concen-
trations (fig. 3D) in a settlement tank is 
very short (a restructurization of the pond 
into a biofilter finished in May), what is 
more there was a break in August 2011 
(equipment failure). Hence, it is difficult 
to compare the obtained data. However. 
the period of oxygen reduction is clearly 
pointed out between September and at the 
end of the measurements periods. It is 
probably a result of organic matter depos-
its decay. In order to come into binding 
conclusions on the impact of this object 
on the Sokołówka river waters the re-
searches need to be continued. 

The “Pabianka” (fig. 4D) and 
“Żabieniec” ponds are characterized with 
rich in oxygen waters flowing out of the 
reservoirs (on average of 5% and 9% re-
spectively in a year). It can be seen here 
the previously described by M. Rzętała 
(2008) effect of epilimnion over satura-
tion. Hence, these ponds are completely 
different from those mentioned above. 
The epilimnion over saturation does not 
appear in the Sokołów pond (fig. 6D), 
although in summer a significant increase 
in the dissolved oxygen is observed in the 
waters flowing out of the reservoir. Even 
though this pond does not enrich river 
waters with oxygen. The most disadvan-
tageous situation is in spring when it re-
duces the amount of dissolved oxygen of 
30-50%. 

 
 

Electrical conductivity 
 
It is known that the reservoirs de-

crease the amount of substances being 
dissolved in water. At the same time, with 
the reduction we observe a decrease in 
electrical conductivity. In cases of the 
ponds being under strong anthropopres-
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sion, a lot of sewage flowing into the 
stream or directly to the pond is captured. 
Therefore, it is expected that in urban ba-
sins the biggest water conductivity is reg-
istered in winter, when large amounts of  
chlorides are used to reduce 
“slipperiness” of streets and pavements. 

The researches on the impact of the 
reservoir cascade on the Sokołówka 
stream waters electrical conductivity 
showed that the maximum SEC values 
are observed in winter (fig. 10). It can be 
clearly seen that the amount of sewage 
flowing out of the ponds to the stream is 

Fig. 3. Physico-chemical water parameters before and after the settlement tank (biofilter).  
A – water temperature [°C]; B – turbidity [NTU]; C – pH; D – concentration of dissolved  

oxygen [%]; E – electrical conductivity [µS×cm-¹] 
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significantly reduced (especially from 
January to March, when it is almost twice 
as small). In the subsequent period, in 
April and May, a part of the sewage loads 
accumulated in winter is discharged to the 
water. Only during those two months the 

water flowing out of the pond cascade has 
smaller electrical conductivity than the 
water feeding it. The minimum conduc-
tivity values are recorded at the end of 
summer (September). 

Fig. 4. Physico-chemical water parameters before and after the “Pabianka” reservoir  
A – water temperature [°C]; B –turbidity [NTU]; C – pH; D – concentration of  

dissolved oxygen [%]; E – electrical conductivity [µS×cm-¹] 
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During vegetation the settlement tank 
(fig. 3E) significantly decreases electrical 
conductivity of the discharged waters (of 
more than 43% on average). However, in 
winter half year the effect was not as evi-
dent as in summer. It was the conse-

quence of decomposition processes, 
which were the result of the plants left in 
the biofilter and causing electrical con-
ductivity increase. It should be pointed 
out that after the vegetation period the 
flora of such ponds should be removed, 

Fig. 5. Physico-chemical water parameters before and after the “Żabieniec” pond  
A – water temperature [°C]; B – turbidity [NTU]; C – pH; D – concentration of  

dissolved oxygen [%]; E – electrical conductivity [µS×cm-¹] 

 



Anthropogenic and Natural Transformations of Lakes  29 

and cropped just before a new season. 
Necessity of such treatments is also sug-
gested by other authors (Mioduszewski 
2007). 

“Pabianka” reservoir (fig. 4E) is 
similar to the biofilter. During the longer 

part of a year it reduced the electrical 
conductivity of discharged water. Only in 
the beginning of the winter period it 
worsened the parameters of the feeding 
water. The next pond, “Żabieniec” reser-
voir (fig. 5E), just like the previously de-

Fig. 6. Physico-chemical water parameters before and after the “Sokolov” pond  
A – water temperature [°C]; B – turbidity [NTU]; C – pH; D – concentration of  

dissolved oxygen [%]; E – electrical conductivity [µS×cm-¹] 
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Fig. 9. Characteristics of the dissolved oxygen concentration variation before (A)  
and after (B) of the Sokołówka reservoirs cascade during the period 2006-2011,  

A – Folwarczna; B – Lewa 

Fig. 7. Characteristics of the water turbidity variation before (A) and after (B)  
of the Sokołówka reservoirs cascade during the period 2006-2011,  

A - Folwarczna; B - Lewa  

Fig. 8. Characteristics of the water pH variation before (A) and after (B) of the Sokołówka  
reservoirs cascade during the period 2006-2011,  

A – Folwarczna; B – Lewa 
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scribed reservoirs, decreased the water 
conductivity during the warm half year. 
But it did not work in such a manner in 
cold half year. It is possible that the 
amount of substances flowing into the 
stream was so huge that the single reser-
voirs weren’t able to reduce their quantity 
effectively. Even the Sokołów reservoir, 
remote from highly urbanized areas  
(fig. 6E) was incapable of decreasing the 
electrical conductivity of waters feeding 
the pond in winter time. The load of con-
taminations flowing in the pond and dis-
charging from it in cold winter season 
was almost identical. In contrast, the re-
duction of electrical conductivity in sum-
mer season is significant. 

 
 

Conclusions  
 
The carried out investigations proved 

the presence of seasonal cyclic changes of 
the selected physico-chemical water pa-
rameters within a year. The researches 
enabled to make a comparative analysis 
of their variability functions for the wa-
ters above and beneath the ponds of di-
verse types. On the basis of these analy-
ses a couple of conclusions about the im-
pact of small reservoirs on urban water 

characteristics can be made. The most 
complete refer to the flow-through reser-
voir cascade, placed in the middle part of 
Sokołówka river course. All of the chosen 
parameters, which were observed there, 
were changing with seasons. Most of 
them keep the common shape of their 
function for the waters above and beneath 
the ponds. The result of cascade influence 
on the river water parameters, which is 
the easiest to observe, is a decrease of 
measurements dispersion. 

Fairly surprising is a relatively small, 
although visible, impact of particular ob-
jects on the temperature of river waters 
flowing through the reservoirs. In most 
cases this influence was nothing but the 
temperature increase below the site of 
damming up (especially seen in winter 
season). It is evident and consistent with 
the “ruling” paradigm (slower water flow 
enables water to warm up in summer, 
while high thermal capacity and the pres-
ence of an ice cap has an impact on the 
observed increase in winter season). In 
case of “Żabieniec” reservoir it should be 
pointed out that it is a new pond, built in 
a contact zone of ground water with sur-
face water. Water flows through the pond 
relatively quickly and the formation of 
the reservoir bowl while being built 

Fig. 10. Characteristics of the water electrical conductivity before (A) and after (B)  
of the Sokołówka reservoirs cascade during the period 2006-2011,  

A - Folwarczna; B - Lewa 
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caused a deeper alluvia incise and an in-
creased inflow of the ground water. 

The  influence of particular reservoirs 
on river waters temperature in the sum-
mer season is more diverse than in winter 
time. It is probably bound with the fact 
that at this time it mostly depends on 
weather conditions when collecting the 
data and the amount of fresh rainfall wa-
ter flowing into the ponds prior to the 
monitoring. 

If it is about the turbidity, in almost 
all cases, a significant reduction of NTU 
was registered. The exception was the 
“Pabianka” reservoir, in which the min-
eral deposits are probably present, but at 
the same time it produces such big 
amounts of phytoplankton that the optical 
parameters of the discharged water are 
much worse than the parameters of the 
water feeding the pond. 

The concentration of oxygen dis-
solved in urban river waters, as a result of 
the presence of flow through reservoirs, is 
stabilized. The presence of free-falling 
cascades causes the water saturation with 
oxygen. The slow flow of waters through 
the reservoir bowl and the impact of liv-
ing organisms reduce the dissolved oxy-
gen amount. The observed effects are 
very different from unambiguous inter-
pretation and in the case of Sokołówka 
basin it needs longer observation. 

However, the influence of all the in-
vestigated ponds in Lodz on the amount 
of substances dissolved in the Sokołówka 
river is similar. In most cases they reduce 
the conductivity of river waters having 
impact on the data dispersion decrease 
within a year. A completely different be-
haviour of the biofilter should be under 
insight observations. Then., the obtained 
results could be used in practice. 

Undoubtedly, building new retention 
reservoirs in urban areas is in progress. 
More often not only are they the way to 

solve the problem with flash floods or 
long lasting low flows period but also 
they are the sites where urban citizens 
spend their leisure time after work and 
after everyday chase through the streets. 
In order to maintain the health safety and 
pleasure of such a relaxation it is neces-
sary that the reservoirs should be fed with 
clean water without bacterial contamina-
tion. The best solution seems to be the 
purified rainfall water collected by storm 
drain systems. Redirection of these waters 
to the ponds in the cities enables an in-
crease in air and soil moisture in the clos-
est surrounding and regeneration of plant 
habitats, which are typical of river val-
leys. The future researches should there-
fore indicate the most appropriate mecha-
nisms of action in each particular case 
that, as a result, will improve the river 
water quality and ecological conditions in 
urban river valleys. 
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Abstract 
 

The four reservoirs which have a dif-
ferent origin and function have been cho-
sen for investigation of impact of the ur-
ban reservoirs on the some basic physico-
chemical water parameters. During the 
one year periodically a some physico-
chemical water parameters have been 
measured, such as: temperature, conduc-
tivity, pH, dissolved oxygen and sus-
pended load in the river. The carried out 
investigations proved the presence of sea-
sonal cyclic changes of the selected phys-
ico-chemical water parameters within  
a year. The researches enabled to make  
a comparative analysis of their variability 
functions for the waters above and be-
neath the ponds of diverse types. All of 

the chosen parameters, which were ob-
served there, were changing with sea-
sons. Fairly surprising is a relatively 
small, although visible, impact of particu-
lar objects on the temperature of river 
waters flowing through the reservoirs. 
The turbidity, in almost all cases, a sig-
nificant reduction of NTU was registered. 
The concentration of oxygen dissolved in 
urban river waters, as a result of the 
presence of flow through reservoirs, is 
stabilized. 
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