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Abstract. The temporal evolution of the surface water quality using systematic measurements in four
wetlands (Axios river, Loudias river, Koronia lake and Volvi lake) of Central Macedonia -Greece,
during the period 1995-1997, is examined in this paper. The water quality parameters examined by a
monitoring network are: dissolved oxygen (DO), conductivity, acidity (pH), redox activity (ORP),
water temperature and turbidity. The water quality parameters examined by laboratory analyses are:
nitrates (NO;), sulphates (SO,?), phosphates (PO;?), ammonium ions (NH;), chlorine ions (CI") and
suspended solids (SS).

Keywords: water pollution, river water, lake water.

AIMS AND BACKGROUND

The Region of Central Macedonia — Greece includes many wetlands. Two of
these wetlands are of international importance and they are protected by the Ramsar
convention. The first is a wetland complex including the delta of the rivers Axios,
Loudias and Aliakmonas. The second is the total of the lakes Koronia (called also
Lagada or Agios Vasilios lake) and Volvi. The Axios river delta has surface 22 000
acres, the lake Volvi has 68 600 acres and the lake Koronia has 46 200 acres'.

Axios is one of the greater Balkan rivers, starting from FYROM where is its
greater part: 90%. Its length is 380 km but only 70 km are in the Greek territory.
The Axios delta is 20 km from the Thessaloniki city and is considered as one of the
most important European wetlands. The main water pollution sources of Axios
are the urban and industrial wastes from FYROM and Greece and the agricul-
tural activity (mainly fertilisers and pesticides)?.

The water use of the lakes Koronia and Volvi is a determinant factor for their
quality. It is characteristic that the Volvi’s and Koronia’s depth was 23.5 m and
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8 m, respectively, in 1980 and reached the 19 m and 1.5 m, respectively, in 1995.
The main water pollution sources of these lakes are the urban and industrial wastes
and the agricultural activity®.

Various parameters for the characterization of the surface water quality
of the above mentioned wetlands have been studied in previous works, including
transboundary pollution phenomena*’.

The temporal evolution of the water quality using systematic measurements
in four wetlands of Central Macedonia — Greece, during the period 1995-1997, is
examined in this paper and the results are correlated with those from other related
studies.

EXPERIMENTAL

The values of the water quality parameters in the wetlands: Axios river, Loudias
river, Koronia lake and Volvi lake resulted from the surface water pollution moni-
toring network and the laboratory analyses operated by the Ministry of Macedonia
— Thrace®.

The water quality parameters examined by the monitoring network are: dis-
solved oxygen (DO), conductivity, acidity (pH), redox activity (ORP), water tem-
perature and turbidity. The water quality parameters examined by the laboratory
analyses are: biological oxygen demand (BOD,), chemical oxygen demhand (COD),
nitrates (NO;), nitrites (NO;), sulphates (SO;?), phosphates (PO;?), ammonium
ions (NH}), chlorine ions (CI), suspended solids (SS) and metals (manganese —
Mn, lead — Pb, copper — Cu, zinc — Zn). A selection of these parameters is
presented below.

RESULTS AND DISCUSSION

The values of the water quality parameters: dissolved oxygen, conductivity, acid-
ity, redox activity, water temperature and turbidity, during 1995-1997, in the wet-
lands Axios river, Loudias river, Volvi lake and Koronia lake are presented in Figs
1, 2, 3 and 4, respectively. c
~ The values of dissolved oxygen, conductivity, pH, redox activity and water
temperature in the rivers water present a non-important temporal variation. It is
characteristic that pH value of Axios river was almost the same in previous studies
realised during 1992*. The turbidity presents a very important temporal variation,
especially in Axios river, where it reaches an extremely high value during 1995.
This result combined with the transboundary pollution phenomena observed in
other studies®, leads to the hypothesis that wastes from FYROM and Greece play
a very important role to the temporally polluted water of Axios river.
The values of dissolved oxygen, pH and water temperature in the Volvi lake
water present a non-important temporal variation. The conductivity and redox
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activity have a slight increasing trend, but the most characteristic result is the very
low values of turbidity in Volvi lake in comparison to the extremely high values of
turbidity in Koronia lake water. This result is representative of the important pol-
lution of Koronia lake by urban and industrial wastes in combination with the
temporal decrease of the lake’s water volume, due to the increasing water use.

Another significant result is the high value of pH (10.3) in Koronia lake in
comparison to the pH values (8.6-8.7) in Volvi lake. It is also important to under-
line that pH value of Koronia lake is higher than that observed in previous studies
realised during 1992%. The high pH in Koronia lake water is related to the lake
eutrophication due mainly to agricultural wastes.

The values of the water quality parameters: nitrates, phosphates and ammo-
nium ions during 1997 in the wetlands Axios river, Loudias river, Volvi lake and
Koronia lake are presented in Fig. 5.

There are not very significant differences of the phosphates and ammonium
ions values in the water of these wetlands. Nitrates present an extremely high value
in Koronia lake in comparison to the nitrates values in the other wetlands. It is
very important to underline that nitrates value of Koronia lake is also higher than
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Fig. 5. Water quality parameters: nitrates (NO,  Fig. 6. Water quality parameters: sulphates
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that observed in previous studies realised during 1992*. This result is related to the
lake eutrophication due mainly to agricultural wastes (fertilisers).

It is also significant that the nitrates value in Axios river is higher than that
observed previously, during 1992, attributed mainly to the same reasons as those
described above.

The values of the water quality parameters: sulphates, suspended solids and
chlorine ions during 1997 in the wetlands Axios river, Loudias river, Volvi lake and
Koronia lake are presented in Fig. 6.

Koronia lake water presents the higher values of all these parameters in com-
parison to the other wetlands for the same as the above mentioned reasons.

CONCLUSIONS

The temporal evolution of the surface water quality using systematic measure-
ments in four wetlands (Axios river, Loudias river, Koronia lake and Volvi lake) of
Central Macedonia ~ Greece has been examined. The values of dissolved oxygen,
conductivity, pH, redox activity and water temperature in the rivers water present
a non-important temporal variation. The turbidity presents a very important tem-
poral variation, especially in Axios river connected to the transboundary pollution
phenomena. The values of dissolved oxygen, pH and water temperature in the
Volvi lake water present a non-important temporal variation. The most character-
istic result is the very low values of turbidity in Volvi lake in comparison to the
extremely high values of turbidity in Koronia lake water. The high pH in Koronia
lake water is related to the lake eutrophication due mainly to agricultural wastes.
There are not very significant differences of the phosphates and ammonium ions
values in the water of these wetlands. Nitrates present an extremely high value in
Koronia lake in comparison to the nitrates values in the other wetlands.

339

339



REFERENCES

1.

A. HANTZARIDOU: Wetlands. In: Environment and Education, Ministry of Environment,
Organisation for the Master Plan and Environmental Protection of Thessaloniki, Aristotle Uni-
versity of Thessaloniki, 1997, 225-231.
A. HANTZARIDOU: The Delta of Axios. In: Environment and Education, Ministry of Environ-
ment, Organisation for the Master Plan and Environmental Protection of Thessaloniki, Aristotle
University of Thessaloniki, 1997, 232-238.
P. KOUKOULEKIDIS: Lagada and Volvi Lakes. In: Environment and Education, Ministry of
Environment, Organisation for the Master Plan and Environmental Protection of Thessaloniki
Aristotle University of Thessaloniki, 1997, 239-244.
K. NIKOLAOU, A. DELIGIANNIS: Waters Quality in Thessaloniki Area. Ecotopia, 20, 30
(1992). '
M. KARADANELLI, S. GOLFINOPOULOS, A. KOTRIKLA, G. PAVLOGEORGATOS,
N. XILOURGIDIS, C. MAKRI, G. KOLOKITHAS, D. LEKKAS: Occurrence of Micropoliutants
in the Surface Waters of Northern Greece. In: Protection and Restoration of the Environment
IV (Eds K. Katsifarakis, Y. Mylopoulos, A. Demetracopoulos). Stevens Institute of Technology
(USA), Aristotle University of Thessaloniki, 1998, 153-160.
Ministry of Macedonia — Thrace. Measurement Results of the Surface Water Pollution Control
Network. Technical Report 1997, Thessaloniki, Greece, 1998.

Received 19 November 1999

Revised 20 June 2000

340

340


https://www.researchgate.net/publication/275645157

