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ABSTRACT
The COVID-19 pandemic has had enormous effects on human life and the environment globally. Despite the
negative effects of the epidemic on human health, the pandemic has improved the quality of the environment,
thus creating an opportunity to restore degraded ecosystems. This study presents the impact of the COVID-19
pandemic on the water quality and chemical properties of the Lumbardh Stream, which is a very important
stream for the city of Prizren, Kosovo. Lumbardh Stream, where industrialization is high in Prizren and industrial wastes are dumped, flows into the White Drin river, which is important for river fishing and agricultural
irrigation for both Kosovo and Albania. Therefore, water samples were taken every month in 2020–2021 from
the riverbed in the Vlashnje region of Prizren. EC, pH, TDS and Tur were measured in situ in the water samples
taken. Major ions, heavy metals, DO, BOD, COD, TSS and TOC amounts were analyzed in the laboratory. The
results are evaluated according to “Quality criteria according to the classes of intracontinental surface water
resources in terms of general chemical and physicochemical parameters”; It has been determined that the water
source has Class I in terms of DO, EC and NO3--N, Class II in terms of COD, Class III in terms of BOD, total
P, PO43- and NH4+-N. When comparing the pre-lockdown and lockdown period, DO and TOC level increased
1.1 and 1.1 times, BOD, COD and NH4+-N decreased 1.2, 1.9 and 1.5 times at lockdown period, respectively.
Comparing lockdown and no-lockdown period, DO and TOC increased 1.16 and 3.68 times, BOD, COD and
NH4+-N decreased 1.1, 3.5 and 1.6 times at lockdown period, respectively. The results obtained showed quality water improvement during the lockdown period. This study confirms that significant recovery of degraded
aquatic ecosystems is possible by limiting human activities.
Keywords: surface water; water quality; physical-chemical parameter; heavy metals; Covid 19; Lumbardh stream.

INTRODUCTION
Today, human activities are at the root of environmental problems that have reached a level that
threatens the life of living things. One of the important effects of environmental problems on human
health is the spread of various diseases. As nature
is destroyed and biodiversity decreases, the interaction between humans and wildlife increases, and
as a result, the risk of disease transmission from
animals to humans increases (Ciotti et al., 2020).
The coronavirus epidemic (COVID-19),
which affects the whole world today, is also a

zoonotic disease and emerged in the city of Wuhan, China, where people have destroyed nature
to such an extent and come into contact with
wildlife. Due to the epidemic declared as a pandemic by the World Health Organization (WHO),
hundreds of thousands of people were infected in
the first six months of 2020 and tens of thousands
of them died. Many precautions have been taken
by governments around the world to control the
COVID-19. Quarantine such as curfew, travel restriction, working from home, social distance, and
hygiene such as compulsory use of masks were
taken. The primary purpose of these measures is
89
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to secure human health and life; however, some
indirect effects of the precautions on the environment were also revealed. As a result of the
quarantine, the use of private and public transport and industrial activity in cities has also decreased. In summary, there was a slowdown in
human activities, which are the locomotive of
environmental pollution, and as a result of the
quarantine, a series of positive effects emerged
in terms of environmental problems such as
reduction of air pollution, water pollution and
noise pollution (Sisli, 2020).
The effects of Covid 19 quarantines on air
quality worldwide have attracted great attention
and many studies have been carried out in this
area (Chaudhary et al., 2021; Venter et al. 2020).
Conversely, positive environmental impacts of
COVID-19 lockdowns have been reported by numerous studies (Braga et al., 2020; Khan et al.,
2021; Paital, 2020; Saadat et al., 2020; Yunus et
al., 2020). In particular, many studies across the
world have suggested that COVID-19 lockdowns
improved air quality by reducing nitrogen dioxide (NO2), carbon dioxide (CO2), as well as noise
(Bar, 2020; Khan et al., 2021; Saadat et al., 2020;
Tadano et al., 2021; Tobías et al., 2020). However, studies showing the effects of the covid 19
epidemic on water quality are rare. Recent studies of water quality have revealed that pollution
levels in heavily polluted freshwater ecosystems
have decreased significantly during the quarantine period (Yunus et. al., 2020). Some studies
have reported positive impacts of COVID-19
lockdowns on water quality (Khan et al., 2021;
Saadat et al., 2020; Sharifi and Khavarian-Garmsir, 2020). For example, a remarkable improvement in water quality of the Ganges and Mandakini Rivers in India has been determined (Dutta et
al., 2020). Other example, reduced discharges of
industrial effluent and vessel traffic improved water transparency in Venice Lagoon, Italy (Braga et
al., 2020). Yunus et al. (2020) reported that within
Lake Vembanad, the longest freshwater lake in
India, the concentration of suspended particulate
matter decreased by an average of 15.9% during
a period of lockdown in April 2020. In addition,
a study about river water quality in China, which
was the first country to implement a COVID-19
lockdown beginning in Wuhan City, was carried
out and results showed that the COVID-19 lockdown led to a general improvement in river water
quality in China during the lockdown period of
February–May 2020.
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COVID-19 pandemic has caused profound
impacts on human life and the environment including freshwater ecosystems globally. Despite
the various impacts, the pandemic has improved
the quality of the environment and thereby creating an opportunity to restore the degraded ecosystems. This study presents the imprints of COVID-19 lockdown on the surface water quality
and chemical characteristics of the urban-based
Lumbardh River, Prizren, Kosovo. Lumbardh is
an important stream for the city of Prizren. This
stream flows the White Drime, which is important for both Kosovo and Albania. The Lumbardh
stream flows from the Vlashnje region of Prizren
to the White Drin river. The increasing in the industrialization of the region and the increasing in
constructions are gradually disrupting the water
system of the stream. This study was carried out
to examine the effect of the Covid 19 pandemic
on the water quality of Lumbardh stream between
2020 and 2021 and to determine the water quality
of the stream. Water quality is a result of human
activities as well as its natural physical and chemical state. Whether the water is used for a specific
purpose or not is determined by the water quality.
It is said that human activities change the quality
of natural water and the water that was suitable
for use before is no longer suitable for use and the
water is polluted (Gültekin et al., 2012).
Classification made according to the quality
of intracontinental surface waters accumulated in
rivers, lakes and dam reservoirs; high quality water
(Class I), slightly polluted water (Class II), polluted water (Class III) (Anonymous, 2015). The water quality parameters valid for classification and
their limit values are given separately for Classes
I, II and III as seen in Table 1. For a water source
to be included in any of these classes, all parameter values must be in harmony with the parameter
values given for that class. Water samples were
taken from the Lumbardh Stream in the Vlashnje
region of Prizre in certain periods and in order
to determine the water pollution of the stream;
temperature (T), pH, Turbidity (Tur), Eletrical
conductivity (EC), Total dissolved solids (TDS),
Dissolved oxygen (DO), Biochemical oxygen demand (BOD), total suspended solids (TSS), total
organic carbon (TOC), anion and heavy metal
analyzes were measured. This study gave us the
opportunity to evaluate the diffrences in water
quality of Lumbardh stream between the prelockdown, lockdown and no-lockdown periods.
It also allowed us to determine whether the water
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quality was up to the standard. Therefore, this
study provides important information about the
fact that limiting polluting industrial activities
and anthropological effects to certain periods
will give positive results within the scope of improving water quality and that pesticide analysis
should be prioritized in Kosovo.

MATERIALS AND METHODS
Study area and sampling
The Lumbardh stream joins with other
streams along its path and flows into the White
Drin river, which is important for agricultural irrigation and river fishing in Kosovo and Albania (Figure 1). The spillage of wastewater from
some factories along the Lumbardh stream and
pesticides due to agricultural spraying causes serious pollution in the long term.
In this study, at the same times every month
in 2020 and 2021, surface water samples were
collected from the Vlashnje region of the Lumbardh stream located in the borders of the province of Prizren. The coordinates of the sampling
point were recorded as latitude 42°12`10``N,
longitude 20°38`11``E. During the pandemic in
Kosovo, quarentine was only applied in April
and May 2020.
Therefore, the samples taken before the pandemic restriction was called pre-lockdown, the
samples taken in April and May in 2020 was
called lockdown and the other samples taken in
other months was called no-lockdown period.

In this study, the water quality of the Lumbardh stream in 2020 and 2021 was also evaluated according to the “Quality criteria according
to the classes of intracontinental surface water
resources in terms of general chemical and physicochemical parameters” standard. The water
samples analyzed in the study were collected 10
cm below the water surface and stored at +4 °C in
500 ml polypropylene bottles until analysis.
Water quality measurements
T, pH, EC and Tur were measured in situ in
the water samples taken. A portable device TURBIQUANT Model 1100 T was used for Tur measurement. pH, T, EC and TDS were measured
with the portable YSI Multiparameter (YSI Incorporated, 2009) device. Major ions, heavy metals, DO, BOD, COD, TSS and TOC amount in the
water samples taken were analyzed in laboratory.
In the laboratory, some of the water samples were
filtered on the day of sampling. 8 metals (Cr, Mn,
Ni, Cu, Zn, Cd, Pb and Fe) in filtered water samples were measured in the laboratory with Perkin Elmer AA30 model atomic absorption spectroscopy. 6 ions (NO3-, NO2-, NH4+, PO43-, Total
Phosphorus, SO42-) were measured by Shimadzu,
CTO-20 AC SP (Ion-Chromatograph). DO was
made by the Winkler method (Carpenter, 1965)
and the SCHOTT Titroline easy M2 titrator was
used for titration. TOC analysis was performed
with the GE Sievers 900 TOC analyzer. The determination of BOD, COD and TSS were measured with Secomam pastel UV.

Figure 1. Map showing the monitoring stations in the Lumbardh stream and Vlashnje region
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RESULTS AND DISCUSSIONS
Comparison of measurement results
with surface water quality standards
In this study, the conformity of the water samples taken from the Lumbardh stream to the “Quality criteria of Intracontinental Surface water resources according to their classes in terms of general chemical and physicochemical parameters”
was examined. These criteria are given in Table 1.
The minimum, maximum and average values
of the parameters measured in the water samples
taken from the Vlashnje region of the Lumbardh
stream between 2020–2021 are given in Table 2.
Values and changes of major water pollutants by
month in 2020–2021 are shown at Figure 2.
In river ecosystems, the water temperature varies depending on the flow rate, volume, depth of
the water, the geological and chemical structure
of the river bottom and the air temperature (Wetzel, 2001). The water temperature in the study area
showed a distribution suitable for seasonal changes.
The lowest water temperature was measured as 8
°C in November 2020, while the highest temperature was measured as 20.1 °C in August 2021. The
average of the temperature values measured during
the two years was determined as 13.4±0.4 °C.
pH value is an important factor for chemical
and biological systems in water (Atay and Platsü
2000). It is known that especially fish grow well
in waters with suitable pH range (Arrigon, 1976;
Dauba, 1981). During the study, the lowest pH
value was determined as April 2020 (pH: 7.6), and
the average pH range measured between 2020–
2021 was determined as 7.70±0.02 (Table 2).
When the intracontinental water quality standards (Table 1) specified in the legislation are
examined, the high quality water limits given for

the pH parameter are waters between 6–9. In our
study, it is seen that the average pH value of the
stream has a slightly basic water character and
complies with the quality standards.
Conductivity measurement in water is a parameter by which the amount of dissolved substance in
water can be monitored. This depends on the total concentration of the ionized substance and the
temperature. The increase in conductivity in drinking water is an indication that sea water is mixed
with the water or that the water is polluted (Anonymous, 2011). In our study, the EC values changed
in direct proportion to the temperature of the water.
The lowest conductivity value was measured as
235 in April 2020, while the highest conductivity
was measured as 374.9 in October 2021. The mean
of conductivity measurements obtained during the
study was determined as 324.95±0.32 (Table 2).
The values obtained are in compliance with the
Class I water resource values according to the Water Pollution Control Regulation Intracontinental
Water Resources Criteria.
DO amount, which is vital for aquatic organisms, is expected to be higher than 6 mg/L as per
quality standards (Table 1). If the DO concentration drops below 5 mg/L in surface waters, it
negatively affects aquatic organisms (Dişli et al.,
2004). While the DO value in the monitored
water was the lowest in August 2020 (7.39 mg
O2/L), it reached the highest value in May 2020
(11.27 mg O2/L). The mean DO value between
2020–2021 was determined as 9.81±2.5 mg O2/L.
The amount of DO increased by 10.29% in 2021
(Table 2). When evaluated according to the surface water control regulation, it is compatible
with Class I water source values.
BOD can be defined as the amount of oxygen
required for organic matter to be broken down

Table 1. Quality criteria of Intracontinental Surface water resources according to their classes in terms of general
chemical and physicochemical parameters (Ref.: Anonymous, 2015)
Water quality parameter

Class II (good)

Class III (medium)

pH

6–9

6–9

6–9

Turbidity (µS/cm)

<400

1000

>1000

DO (mg O2/L)

>8

6

<6

COD (mg/L)

<25

50

>50

BOD (mg/L)

<4

8

>8

NH4 -N (mg/L)

<0.2

1

>1

NO3- -N (mg/L)

<3

10

>10

PO43-(mg/L)

<0.05

0.16

>0.16

Total P (mg P/L)

<0.08

0.2

>0.2

+
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Water quality class
Class I (very good)
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and digested by bacteria under aerobic conditions
(Kaplan and Sönmez, 2000). A small BOD value
indicates that the water is clean or that microorganisms do not consume the organic matter in the
water (Turan and Ülkü, 2013). BOD in Lumbardh
stream was measured as 9.92 mg/L in January
2020. This value is the highest measured value.
The lowest value measured was 6.18 mg/L in December 2020. Between the years 2020–2021, the
mean BOD was measured as 8.16±1.1 mg/L. In
2021, this value increased by 5.28% (Table 2).
This value is showed that it is between Class III
quality water limits according to the surface water control regulation.
COD is based on the oxidation of organic
substances in water with strong oxidizing chemicals at high temperature in an acidic environment.
During the test, organic substances with carbon
turn into CO2 and water, and nitrogenous organic
substances into ammonia. It is the most important test parameter used to determine the degree
of pollution in water and wastewater samples
(Said et al., 2021). As a result of the COD determination of a water, the COD is always obtained
greater than the BOD, since it also contains some
substances that do not decompose by biological
means. However, if the water source is exposed
to high levels of pollution, the BOD value may

be higher than the COD value. The COD value of
the measured water was measured as 1 mg/L in
May 2020, and this value shows that the pollution
in the water was minimal at this period. In October 2020, the COD value was measured as 194
mg/L. This value is the maximum value measured
between 2020–2021. The average COD value between 2020–2021 was determined as 25.74±3.4
mg/L. When this value is compared with the
quality criteria given in Table 1, Class II complies
with water criteria. The COD value of the stream
decreased by 34.40% in 2021 (Table 2).
The turbidity of the water is directly related
to the amount of suspended solids in the water,
the depth of the water, the season and environmental conditions. TSS in water usually causes
physical contamination of water after a certain
amount. Therefore, it can increase the turbidity,
condensation and toxicity of the water, as well
as reduce the light transmittance and the amount
of oxygen, and damage the aquatic life by precipitating on the fauna and flora. The turbidity of
the Lumbardh stream was lowest in August 2020
(9.4 NTU), while it was highest in October 2020
(115 NTU). The average turbidity value between
2020–2021 was determined as 35±0.2 NTU. It
was determined that the turbidity values of the
Prizren stream were higher in the seasons with

Figure 2. Values of major water pollutants by month in 2020–2021
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Table 2. Mean, minimum and maximum values of water quality variables determined in 2020 and 2021
Variable

Unit

2020

2021

Min.

Max.

Mean*

Min.

Max.

Mean*

Difference

dif.(%)

pH

-

7.6

7.97

7.72

7.62

7.8

7.69

-0,03

-0.39

T

◦C

8

18.5

13.1

9.2

20.1

13.8

0.7

5.34

EC

µS/cm

235

396

322

284.5

374.9

327.9

5.9

1.83

Tur

NTU

9.4

115

35

12.52

58.43

35.22

0.22

0.63

TDS

mg/L

132.6

183.3

160.97

128.6

199.4

154.25

-6.72

-4.17

DO

mg O2/L

7.39

11.27

9.33

9.22

11.2

10.29

0.96

10.29

BOD

mg/L

6.18

9.92

7.95

7.16

9.27

8.37

0.42

5.28

TSS

mg/L

0

158

26.6

2.99

15.63

8.50

-18.1

-68.05

COD

mg/L

1

194

31.08

11.2

47

20.39

-10.69

-34.40

TOC

mg/L

0.5

22.8

7.70

2.9

25,4

7.86

0.86

2.07

NO3--N

mg/L

0.8

3.7

2.035

1.95

3.01

2.38

0.345

16.95

NO2-

mg/L

0.1

0.49

0.24

0.095

0.459

0.261

0.021

8.75

NH4+-N

mg/L

0.99

4.25

2.46

1.82

4.19

3.18

0.72

29.27

PO43-

mg/L

0.37

1.83

1.29

0.75

1.96

1.32

0.03

2.33

Total P

mg P/L

0.27

0.795

0.494

0.222

0.711

0.477

-0.017

-3.44

SO42-

mg/L

6.219

20.87

11.679

9.53

16.23

13.27

1.591

13.62

Cr

µg/L

0.198

0.209

0.204

0.2

0.211

0.209

0.005

2.45

Mn

µg/L

0.076

0.192

0.134

0.082

0.19

0.136

0.002

1.49

Ni

µg/L

0.025

0.032

0.029

0.019

0.035

0.030

0.001

3.44

Cu

µg/L

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

-

-

Zn

µg/L

0.006

0.009

0.008

0.005

0.010

0.008

-

-

Cd

µg/L

0.011

0.011

0.011

0.010

0.011

0.011

-

-

Pb

µg/L

0.008

0.011

0.010

0.010

0.013

0.011

0.001

10

Fe

µg/L

0.054

0.211

0.133

0.069

0.266

0.165

0.032

24.06

Note: * the average of the values measured every month.

the highest rainfall during the study according to
the seasons. The high rainfall in the spring and
autumn seasons caused the turbidity values to be
high. TSS was determined as 17.55±1.2 on average between 2020–2021, and the highest TSS value was 158 mg/L in October 2020, and the lowest
TSS value was 0 mg/L in February 2020.
TDS is used to express mineral, metal, salt
and similar substances that are dissolved in water and cannot be seen with the naked eye. When
the TDS value of the Lumbardh stream was measured, the lowest value was 128.6 mg/L in February 2021, and the highest value was 199.4 mg/L
in August 2021. Since the temperature will affect
the amount of water, an increase in the measured
substance concentrations in the water is an expected situation. In addition, it is seen that conductivity and TDS values decrease due to the high
turbidity values due to the effect of precipitation
in the spring and autumn seasons. The fact that
both TDS and EC values are high in summer is
due to the presence of more dissolved ions in the
94

water. The mean amount of TDS between 2020–
2021 was determined as 157±6.1 mg/L. This value decreased by 4.17% in 2021 (Table 2).
TOC a measure of the total amount of carbon
in organic compounds in pure water and aqueous
systems. These organic substances in water can
come from different sources; industry, agricultural
spraying, etc. The lowest TOC value in the measured water was obtained in May 2020 (0.5 mg/L).
In June 2021, the TOC value was measured as
25.4 mg/L. This value is the maximum measured
value. When Table 2 are examined, it is seen that
the TOC values of 2021 have increased compared
to 2020 (2.07%). It is thougt that this is due to the
fact that the local people are engaged in agriculture along the Lumbardh Stream. Since pesticides
used in agriculture are organic compounds, it is
thought that they cause high TOC values. It is
thought that this value increases due to the pesticides being transferred to the water with the rains
after spraying. We think that some precautions
should be taken, especially in terms of pesticide
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use, as the increase in TOC value in the coming
years may lead to deterioration of the ecological
balance and environmental pollution.
Nitrogen compounds; have significant effects
on water pollution. The natural nitrogen in the
water is due to the microorganisms in the water
and precipitation. Waste water treatment systems,
animal waste, beer and dairy industry are important nitrogen sources (Atay and Pulatsü, 2000;
Ozdemir et al. 2004). The ammonium ion is not
significantly toxic to aquatic organisms. However,
depending on the high pH and temperature, ammonium can turn into ammonia and become toxic
to fish and other creatures in the aquatic environment (Ünlü et al. 2008; Birici, 2017) The minimum amount of NH4+-N in the measured water
was 0.99 mg/L in May 2020, and the maximum
amount of NH4+-N was 4.25 mg/L in September 2020. The mean amount of NH4+-N between
2020–2021 was determined as 2.82±0.95 mg/L. It
is observed that this value increased by 29.27% in
2021 compared to 2020 (Table 2). When this value
is evaluated with the quality criteria given in Table
1, the water measured is Class III. It appears to be
within the quality criteria.
NO3--N concentration in Lumbardh stream
was determined as 0.8 mg/L in October 2020.
While this was the lowest value measured, the
highest value was measured as 3.01 mg/L in
May 2021. The mean NO3--N concentration measured between 2020–2021 was determined as
2.20±0.45 mg/L. It is observed that this value increased by 16.95% in 2021 (Table 2). This value
shows that the water is Class I in terms of Water
Pollution Control Regulation Criteria (Table 1).
When the NO2- concentration of the stream was
measured, the minimum value was obtained as
0.1 mg/L in March 2020, and the maximum value was obtained as 0.49 mg/L in July 2020. The
mean NO2- concentration between 2020–2021
was determined as 0.25±0.1 mg/L. When Table 2
is examined, it is seen that the NO2- concentration
increased by 8.75% in 2021.
When the PO43- amount of the stream was
examined, the lowest and highest values were
measured as 0.37 mg/L (March 2020) and 1.96
mg/L (October 2021) respectively. The mean
value between the specified years was determined
as 1.30±0.79 mg/L. When this value is evaluated
according to the quality criteria given in Table 1,
It shows that it is a Class III quality water. When
the total P (mg P/L) value of the stream was measured, the minimum value was measured as 0.222

mg P/L in March 2021, and the maximum value
was measured as 0.795 mg P/L in May 2021.
The mean value between 2020–2021 was determined as 0.48±0.1 mg P/L. The total P value of
the stream decreased by 3.44% in 2021 (Table 2).
When this value is compared with the quality criterion value given in Table 1, It is seen that it is in
Class III quality water criteria.
When the SO42- concentration of Lumbardh
stream was examined, the lowest value was 6.219
mg/L (June 2020) and the highest value was 20.87
mg/L (November 2020). Between 2020–2021,
this value was determined as 12.47±1.4 mg/L on
average. This value increased by 13.62% in 2021.
When the water samples taken from the selected Vlashnje location of the Lumbardhi stream are
examined, it is seen that there is not much change
in the heavy metal ion concentrations of the water in 2020 and 2021 (Table 2). When the results
in Table 2 are examined, it is seen that while Cu
in the water of Lumbardh stream remains below
the analysis limit, there is little change in all other
metals. The metal that accumulated the most in the
water was Fe, Pb and Mn, and the metal that accumulated the least was Zn. While the amount of Fe
in water was in the range of 0.054–0.211 mg/L in
2020, it is seen to be in the range of 0.069–0.266
mg/L in 2021. While the amount of Mn in water
was in the range of 0.076–0.192 mg/L in 2020,
it was measured between 0.082 – 0.190 mg/L in
2021. The amount of Pb in water is in the range
of 0.008–0.012 mg/L in 2020, and in the range of
0.011–0.013 mg/L in 2021. It is seen that there is
not much change in the metal concentrations of Cd,
Cr and Ni in the water. According to the standards
set by the Environmental Protection Agency (EPA
2002) and the World Health Organization (WHO),
metal concentrations in the Lumbardh stream are
below the detection limit. When the data in Table
2 is examined, it is seen that the concentrations of
some heavy metals increased in 2021. It is predicted that this increase will have a negative impact on the biological balance in the long term or
in the coming years, if it exceeds the standards set
by the World Health Organization. Therefore, it is
inevitable to take some precautions in order not to
face this danger in the coming years.
COVID-19 lockdown improved river
water quality in the Lumbardh River
The Covid 19 is an epidemic that has affected
the world. Countries have had to apply restrictions
95
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to minimize the effects of this epidemic. The first
Covid case in Kosovo was determined on March
13, 2020. In order to prevent the spread of the Covid epidemic in Kosovo, certain restrictions began
to be implemented in the country on March 24,
2020. While the restrictions were at the highest
level in April-May of 2020, restrictions were reduced as in the whole World, with the arrival of
the summer months in the following dates. In this
study, the collection of water samples from the
Lumbardh stream started in January 2020, when
the covid epidemic and restrictions had not yet
started in Kosovo. For this reason, in this study,
the water quality of the Lumbardh stream was examined according to the standard “Quality criteria
of intracontinental surface water resources according to their classes in terms of general chemical and physicochemical parameters”, as well as
the effect of the decrease in anthropological activities caused by the Covid restrictions on the water
quality of the stream. For this purpose, January,

February and March, when there are no restrictions and covid cases, was determined as prelockdown, April-May as lockdown, and all other
months without restrictions as no-lockdown period, and the data are given in Table 3 and Figure 3.
When the results are examined, Lumbardh
stream was determined to be neutral to slightly
alkaline water with relatively moderate mineralization and dissolved chemical components.. Average ionic abundance during-lockdown is NH4
+
>Cr3+>Mn 2+>Fe2+>Ni2+>Cd2+>Pb2+>Zn 2+>Cu2+
for metals and It followed the order SO42-> NO3>PO43->P>NO2- for anions When comparing the
pre-lockdown and lockdown period, DO and TOC
level increased 1.1 and 1.1 times, BOD, COD and
NH4+-N decreased 1.2, 1.9 and 1.5 times at lockdown period, respectively. Comparing lockdown
and no-lockdown period, DO and TOC increased
1.16 and 3.68 times, BOD, COD and NH4+-N decreased 1.1, 3.5 and 1.6 times at lockdown period,
respectively. The results obtained showed quality

Table 3. Mean, minimum and maximum values of water quality variables determined in the pre-lockdown, duringlockdown and no-lockdown periods
Variable

Unit

pH

Pre-lockdown

Lockdown

No-lockdown

Min.

Max.

Mean*

Min.

Max.

Mean*

Min.

Max.

Mean*

-

7.67

7.71

7.68

7.6

7.7

7.65

7.62

7.97

7.71

T

◦C

10.2

10.6

10.4

11.2

15.9

13.55

10.2

18.5

13

EC

µS/cm

292

316

0.311

235

244

239.5

292

396

340

Tur

NTU

11.3

22.4

19.27

18

98

58

9.4

115

29

TDS

mg/L

148

159

153

120

123

121.5

148

199

171

DO

mg O2/L

9.36

9.91

9.63

10.02

11.27

10.46

7.39

11.27

9.83

BOD

mg/L

8.1

9.92

9.26

7.2

7.9

7.55

6.18

9.97

8.15

TSS

mg/L

2.1

42

16.3

2.4

5.51

3.955

2.1

158

31.6

COD

mg/L

14

16.2

15.14

1

15

8

10.7

194

27.46

TOC

mg/L

2.1

2.8

2.5

0.5

4

2.25

1.9

25.4

8.29

NO3--N

mg/L

2.65

2.77

2.71

0.99

1.572

1.281

0.8

3.7

2.12

NO2

mg/L

0.1

0.18

0.14

0.136

0.245

0.190

0.092

0.424

0.273

NH4+-N

mg/L

1.38

2.21

1.82

0.99

1.38

1.185

1.82

4.25

2.96

PO43

mg/L

0.37

1.445

0.79

0.618

1.073

0.845

0.37

1.559

1.389

-

-

Total P

mg P/L

0.27

0.44

0.34

0.188

0.366

0.277

0.27

0.795

0.542

SO42-

mg/L

12.43

14.73

13.39

8.939

10.11

9.52

6.22

20.87

12.157

Cr

µg/L

0.200

0.201

0.200

0.198

0.200

0.199

0.198

0.201

0.199

Mn

µg/L

0.095

0.192

0.143

0.076

0.187

0.132

0.092

0.198

0.178

Ni

µg/L

0.030

0.032

0.031

0.025

0.029

0.027

0.030

0.032

0.032

Cu

µg/L

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Zn

µg/L

0.006

0.009

0.008

0.006

0.009

0.008

0.006

0.009

0.008

Cd

µg/L

0.011

0.011

0.011

0.011

0.011

0.011

0.011

0.011

0.011

Pb

µg/L

0.009

0.009

0.009

0.008

0.008

0.008

0.007

0.009

0.009

Fe

µg/L

0.054

0.211

0.150

0.062

0.187

0.125

0.051

0.201

0.172

Note: * the average of the values measured every month
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Figure 3. Proportions of different water quality levels between
pre-lockdown, lockdown and no-lockdown, in 2020 and 2021

water improvement during the lockdown period.
This study confirms that significant recovery of
degraded aquatic ecosystems is possible by limiting human activities. However, the amount of
TOC increases gradually in 2020 and 2021. It is
thought that the TOC value is also related to pesticides and that this value is high will contribute to
the understanding of the importance of pesticide
analysis in the country.

CONCLUSIONS
When the results obtained in this study and
the water quality of the Lumbardh stream are
evaluated according to the “Quality criteria according to the classes of intracontinental surface
water resources in terms of general chemical
and physicochemical parameters”; it is found
that the water has Class I quality in terms of DO,
EC and NO3--N parameters of the water source;
Class II quality in terms of COD; Class III quality in terms of BOD, Total P, PO43- and NH4+-N.
It is thought that the increase in the TOC value
and the amount of heavy metals will cause serious pollution in the future, and it is seen that it
is important to introduce some regulations especially in terms of pesticide use. However, the
prevention of direct discharge of wastewater to
the receiving environment is one of the leading
measures to prevent further deterioration of the

quality of the water source. It is clear that there
has been an improvement in water quality, especially due to the decrease in anthropological
activities during the Covid restrictions applied
for a very short time. It is also thought that the
local people should be informed and encouraged
to improve the water quality.
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