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Abstract: The catchment of Lake Vegoritida is a highly fragile environment. Within its borders there are four inland lakes 
hydraulically connected to each other. The area is historically characterized by intense industrial and agricultural 
activities. The objectives of this paper are the following: a) to study and report the modifications occurred to the 
Vegoritida’s Lake water level and the catchment’s area size due to human activities during the last sixty years (1955-
2016) and b) to review the existing scientific literature concerning the water balance of the lake and its water 
pollution. To this purpose, the software packages ArcGIS and Surfer were used. The results revealed that due to the 
completion of hydraulic projects construction that took place in the area, the catchment area was increased by 537% 
in comparison to 1955. Moreover, the lowest estimations for the absolute altitude, area size covered and water 
volumes of the lake correspond to the year 2002. However, since 2002 an increase in these parameters has occurred. 
Systematic information exchange and cooperation between farmers, water agencies, Public Power Corporation (PPC) 
and research institutes is proposed for the optimal utilization of the water resources of the area. 
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1. INTRODUCTION 

Despite the fact that lakes constitute important ecosystems with a majority of benefits for 
humans, they experience numerous threats, all of which are caused primarily by human activities. 
One of the most serious threats to water resources is the degradation of ecosystems, which often 
takes place through changes in landscapes such as the clearance of forests, the conversion of natural 
landscapes to farmland, the growth of cities, the building of roads and surface mining (UNESCO, 
2006). Each type of change in a landscape will have its own specific impact, usually directly on 
natural ecosystems and directly or indirectly on water resources (UNESCO, 2006). 

The Vegoritida Lake is located in the Ptolemaida’s basin, in a Natura 2000 site, in Western 
Macedonia northern Greece (40°45΄N 21°01΄E). It is protected by Council Directives, Regulations 
and International Conventions, focusing on the protection of its environment. It is surrounded by 
the Verno, Voras and Vermio Mountains and it constitutes the lowest point of the cluster formed by 
the lakes Zazari, Chimaditida and Petron. It is supplied with the water of the rest of the lakes of this 
water system, through a system of canals and a tunnel which end up to the Agios Panteleimon 
channel and the following torrents: Faraggi, Pentavrysos (Soulou), Agios Athanasios (Lyka) and 
Arnissa (Kassektsidou, 2009). The lake’s function as a biotope involves the enrichment of the 
aquifers, the control of flood phenomena, the capture of carbon dioxide, the adjustment of 
microclimate, the capture of the solar energy and the support of the food chain of the wider area 
(Stefanidis and Papastergiadou, 2013). 

The present geomorphological status of the study area, is the result of both natural and 
anthropogenic processes (Anflo et al., 2015), such as complex geological and tectonic events which 
significantly affected the geological evolution of the Hellenic territory, as well as extended man-
made projects in the area. With respect to the natural processes, they are summarized as follows: 
a) the active faults of Aetou – Ksinou Nerou – Petron, Maniaki and Vegoritida and Cheimaditida – 
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Anargiron, b) the processes of erosion and weathering of the mountains and c) the sedimentation, 
transport and deposition processes in the hydrographic network of the region 

The anthropogenic processes are related to: a) the extractive activities of Public Power 
Corporation (PPC), b) the active mining extractions in Agios Panteleimonas region, c) the inactive 
quarrying activity in Rodona - Sotira area and Ksinou Nerou, d) the formation of a drainage ditch of 
the Cheimaditida’s marsh and e) the construction of embankments and hydraulic interconnection 
projects between the lakes. 

The geology of Vegoritida’s catchment is characterized by three geological cluster groups 
(Metaksas et al., 2007): 1) Carbonate formations: These limestone formations constitute the main 
permeable formation of the basin and show significant levels of karstification. 2) Granular 
formations: These are characterized by a significant surface spread and enough thickness from 
region to region. 3) Igneous-metamorphic formations: These include the crystalloschistic, 
impermeable formations or the local formations of low background permeability that are found in 
the area.  

From a geological point of view, the bottom of Vegoritida Lake is covered with cipolines and 
marbles, which extend to a depth of about 1000 m. The hydro-lithologic behavior of these various 
geologic formations depends on the granulometric composition, the tectonic stress, the petrologic 
composition, the degree of diagenesis and the degrees of rock fracturing and weathering. 

In the lake’s basin, the dominance of karstified limestone formations indicates low surface runoff 
and a high infiltration factor. The dominance of impermeable crystalloschistic Paleozoic rocks in 
the Askio and Vitsi mountains significantly assists the surface runoff. Moreover, the lake’s 
catchment does not concur with its hydro-geologic basin while its surface watershed does not 
concur with the underground one because of the occurrence of these limestone formations 
(Papakonstantinou et al., 1989). Furthermore, the following aquifers in the lake’s basin can be 
distinguished (Vavliakis et al., 1993): a) Alluvial aquifer: It is found within the post-alpine 
sediments loosely deposited on the lake Vegoritida’s basin. Apart from the lake’s circumference, it 
is also found within the sub-catchments of the main branches of the hydrographic network. 
Although the occurrence of a single system could be acceptable at the basin scale, the aquifer is 
locally subject to a range of conditions of development; from unconfined to confined development. 
This explains, why in the past cases of artesian aquifers were reported. b) Karstic aquifer: It is 
found within the karstified carbonate system occurring in the area and it shows significant water 
potential due to this system’s degree of de-karstification and extent. The importance of this 
potential can be recognized both through borehole drillings (wells) and through numerous karstic 
springs. c) Crack-generating aquifer: It is found within volcanic and metamorphic rocks, as a result 
of tectonic processes. It is detected in low potential aquifers of regional importance. 

The water quality of the Vegoritida Lake is satisfying, although it is supplied with degraded 
water. Its water is characterized by high alkalinity and high concentrations of chloride ions, sulfate 
salts, sodium, magnesium, lead and zinc (Papadopoulou-Mourkidou et al., 2002). The lake, since 
the very first studies, appears to be oligotrophic with a tendency to create mesotrophic conditions. 

The most systematic recording of food chain situation and productivity of the lake is presented in 
the studies of Antonopoulos et al. (1996). In these studies, it was found that the stratification in the 
Lake starts at the end of the spring completes at the end of July and remains stratified with minor 
changes until November. The vertical distribution of oxygen’s (O2) concentration during the year 
presents a great variability with high fluctuation during the summer due to the stratification. During 
this period the O2 concentration at the epilimnion is 9ppm, while at the hypolimnion it is restricted 
to 2 ppm. The measurement of chlorophyll-a, which is the indication of primal productivity of the 
Lake, presents high variability with time and depth. The highest daily productivity was recorded on 
June with 1450 mg 14C m-2day-1 and the lowest on February with 261 mg 14C m-2day-1. All the data 
above show that the Lake is monomictic and remains oligotrophic. 

The pollution of the Lake takes place due to the transfer of pollutants through the streams that 
outflow in the lake and mainly through: a) the Pentavrisso (Soulou) stream, b) the tunnel of Agios 
Panteleimonas, which transports the runoff from the lake Petron and c) through the non-point 
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sources of the surface drainage as well as the leakage of groundwater from the adjacent aquifers. 
The main source of pollution comes from the Pentavrisso stream, because it is the recipient of the 
drainage water of the former Sari Giol marsh, the waste from the Public Power Corporation, the 
waste of the city of Ptolemaida and the other nearby industrial settlements. Because of the important 
inflows of organic waste and nitrogen compounds via the Pentavrisso stream, the concentration of 
ammonia nitrogen was increased at the lake’s southern part, especially during the spring and early 
in the summer (Antonopoulos et al., 1996).  

Measurements have suggested a human controlled steady drop in the water level, primarily due 
to the increased agricultural activity and secondarily due to mining and industrial water use (Charou 
et al., 2010). However, additional reasons that led to the reduction of the water level are related to 
physical causes such as natural sinks, bottom cracks, reduced precipitation and increased 
evaporation losses. In the basin of Amyntaio, which is a sub-basin of the basin Vegoritida, the 
number of water wells used for irrigation has increased steadily over the last 30 years, as well as the 
area of irrigated land. About 90% of the former lake area is estimated to be currently used for 
agricultural activity (Charou et al., 2010). 

Along with the studies focused on the lake’s pollution and nutrients’ recording (abiotic) as well 
as its food chain (biotic) conditions, several studies have developed models in order to describe the 
functions both in lake and streams. The use of the models that simulate the changes in the water 
balance, the pollution at the water streams and the lake, and the food chain conditions of the lake, as 
well as the models for water resources management of the Vegoritida’s lake basin, would allow to 
explore: a) the self-cleaning potential of the streams and the lake during different seasons and time 
periods, b) the effect of quantitative changes in the water balance factors on the lake’s and 
c) administration scenaria from which the obligations of the water users and polluters will be 
defined, based on the level of the pollution they cause to the water streams, and consequently to the 
Vegoritida Lake.  

The objectives of this paper are therefore the following: a) to study and report the modifications 
occurred to the Vegoritida’s Lake water level and the catchment’s area size due to human activities 
and b) to review the existing scientific literature concerning the water balance of the lake and its 
water pollution.  

2. MATERIALS AND METHODS 

The map selection process started by selecting a cartographic background, so that the case study 
could be designed with the required precision. Six sheets of a 1:50,000 scale map of the Army 
Geographical Service (GYS) were selected, including the entire study area and part of the 
surrounding area. The geo-reference of each map sheet was made separately and then joined 
together, in a single map. At this stage of the work it was considered necessary to design the 
hydrographic network of the examined area. Thus, the streams of the area were redesigned so that 
the watershed limits were dissect. Taking into account the shape of the hydrographic network and 
the landform, the basin of Lake Vegoritida was delineated. Afterwards, based on the area’s water 
potential the basin of Lake Vegoritida was divided into five sub basins. The sub catchment area of 
Lake Vegoritida, Lake Petron, Lake Chimaditida and Zazari, Ptolemaida and Sari-Giol (Figure 2). 
This study used the software ArcGIS (v.10.2.2, Esri) (Esri, 2016) to process the aforementioned  
maps of the wider area of the Vegoritida Lake. A geographic information system (GIS) is a system 
which is designed to allow capturing, visualization, analysis, management and interpretation of data 
in order to understand relationships, patterns, and trends (Esri, 2016). It constitutes a production 
mechanism of high quality maps that facilitates the implementation of complex analyses. 

Specifically, the reference for our assessment was the total area covered by the Vegoritida Lake 
in the year 1955 (80,26 km2; Figure 1). The wider area was divided in sub-cathchment areas and 
their sizes were assessed, using ArcGIS (Esri, 2016). In order to produce several different types of 
grid-based maps and to perform volumetric calculations, grid files were used. Grid files contain a 
regularly spaced rectangular array of Z data organized in rows and columns. With the help of Surfer 
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software, the identification of the lake’s water volume was estimated (Golden software, 2014). The 
water volume outputs of the software were compared for different years and altitudes. 

The non-parametric Mann-Kendall (MK) statistical test was used in order to estimate the 
significance of trends in hydro- meteorological time series. Non-parametric statistical tests are more 
suitable for non-normally distributed data such as hydro-meteorological time series (Yue et al., 
2002). At this study, MK was used to detect trend while Sen’s slope was used to estimate the slope 
of the trend from the annual water level time series. 

  

Figure 1. Wider area of the lakes Vegoritida, Zazari, Chimaditida and Petron in Western Macedonia, Greece. The red 
line indicates the borders of Lake Vegoritida in 1955 (Altitude +542 m). 

3. RESULTS AND DISCUSSION 

The division of the current catchment in sub-cathchment areas is illustrated in Figure 2. Since 
1955 and after the completion of various construction projects in the region, the size of the 
Vegoritida Lake’s basin has increased by 537%, from 399 km2 in the year 1955 to 2.146 km2 in the 
year 2016 (Table 1). As a result, the Vegoritida Lake has become the final recipient of the runoff of 
the new basin formed. 

Table 2 presents the water volume, the area covered and the absolute altitude of the Vegoritida 
Lake in various years since 1955. Until 1955, the Vegoritida Lake’s altitude ranged approximately 
between 540 and 543 m. Nevertheless, as the years passed a decrease in the water level occurred, 
showing its peak in 2002. Furthermore, in 2002, the lake’s water volume presented its highest 
decrease (75%) when compared to the reference year 1955. Moreover, in 2002 the area covered by 
the lake was the lowest estimated, corresponding to a 55% drop in comparison to the reference year. 
Today, the area and the water volume of the lake were estimated to have increased by 32% and 
62%, respectively when compared to the year 2002. However, these values are still lower than the 
respective values in the reference year. 

Figure 3, illustrates the variation in the water absolute altitude of the Vegoritida Lake from the 
year 1956 to the year 2015. Figure 3 justifies that the lake’s lowest absolute altitude that has been 
estimated is in the year 2002. As the computed p- value (<0.0001) is lower than the significance 
level (a=0.05), one should reject the null hypothesis H0 that there is no trend in the series and accept 
the hypothesis Ha that there is a statistically significant downward trend (Sen’s slope= -0.5033). 
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Figure 2. The current sub-catchment areas in the cluster that the Vegoritida Lake participates. 

Table 1. Time evolution of the size of the wider catchment area 

Catchment Vegoritida Chimaditida-Zazari Petron Sum 1   Ptolemaida Sum 2  Sarigiol Sum 3 
Area (km2) 399 (in 1955) 228,6 126 754 966,5 1720 426 2146 (in 2016) 

 
Table 2. The altitude, surface area and water volume of the Vegoritida Lake estimated for different years 

Year Altitude (m) Area (km2) Water Volume (m3) 
1955 542 80,26 2.699.406.582 
1986 522 51,53 1.434.580.959 
1990 515 44,20 1.094.639.415 
2002 507 36,51 771.081.645 
2016 518,26 48,12 1.246.665.421 

 

Figure 3. Water level of the Vegoritida Lake from 1956 to 2016. 

It has to be mentioned that before the start of any human interference, the Vegoritida Lake’s 
lowest absolute altitude was observed in the period between 1899 and 1904 (+525 m) while the 
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highest in the period between 1942 and 1947 (+544 m) (Anflo, 2015). The evolution of the lake’s 
water level is schematically presented in the maps of Figure 4. 

From 1955 onwards, the water balance of the lake has been substantially disturbed. In 1955, 
through an underground tunnel, quantities of water were transported from Vegoritida to a 
hydroelectric project that took place in Agra’s dam. This partly explains the reduction of the lake’s 
water level. The rapid fall of the lake’s water level is further explained by the offtake of additional 
water quantities that the steam electricity production stations of Amyntaio and Ptolemaida used for 
their cooling systems (Anflo, 2015). 

The increased water needs for electricity production (each cooling tower consumes around 400 
tonnes of water per hour) and for the irrigation of the surrounding agricultural land, resulted in the 
construction οf a tunnel between Petron and Vegoritida lakes, in the year 1962-1963 (Anflo, 2015). 
With this new tunnel, the excess water of the Petron Lake started to outflow to the Vegoritida Lake.  

From the year 1955 and until the year 1981, a drop of approximately 18 m in the lake’s water 
level has been recorded (Anflo, 2015), which could be connected, apart from the projects 
concerning the hydrologic interconnection of the lakes that took place, to the water needs of the 
Greek Public Power Corporation (PPC) for electricity production  

It should also be mentioned that extended karstic phenomena occurred in the lake’s bottom 
which contributed to the aforementioned reduction of the water level, as it is speculated to have 
happened in the past (Anflo, 2015). This resulted in a great loss of water due to the supply of the 
karstic aquifer of the lake. Until recently, the karstic aquifer was the water supplier of the lake. 
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Figure 4. Changes in water level for month April. The red line indicates the borders of Lake Vegoritida in 1955 
(altitude +542 m). 

According to the study of Spiridis and Koutalou (2001) the water level of the lake was decreased 
to +509 m in the year 1999. At this period the operation of the Arnissa’s tunnel stopped, as it was 
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no longer able to supply water due to the fact that the absolute altitude at the water inflow was at 
515,5 m (> 509 m). Moreover, farmlands in this area were increasingly irrigated. At the same time, 
a qualitative degradation of the lake water occurred, from pollutants which enter the lake through 
the main torrents – point sources – and other non-point sources, too. 

The study area, exhibits many environmental problems. The lake constitutes the recipient of 
significant amount of agricultural fertilizers and pesticides in the wider region through runoff and 
groundwater processes. At the same time, the recipient of the surface waters of the wider catchment 
area and consequently the water produced from PPC activities is the Soulou’s stream and thus the 
Vegoritida Lake. The electrical activities in Amyntaio basin pollute the aquifer and water produced 
by PPC's activities in Amyntaio, flow into the Petron Lake, the waters of which communicate via 
karstic diodes with Vegoritida. 

Concerning the quality status of the study area, eutrophication phenomena have been observed in 
Vegoritida, but there was not observed any risk of occurrence of eutrophication in the lake because 
of the following (Anflo et al., 2015): a) Phosphorus is a determining and limiting factor of 
eutrophication why even small concentrations can disrupt the balance of the aquatic ecosystem, b) 
the only phosphorus removal mechanism is thinning and renewal of water of a lake with clear water 
and c) the Vegoritida Lake collects and gathers nutrients throughout the basin. 

During the 2000’s and the last five years, a small increase in the water level was recorded and in 
mid-September 2010 the water level was 512,8 m (Anflo et al., 2015). Moreover, according to the 
Greek legislation (Decision No 174 of the Greek Government, 16th of April 2008), the reference 
altitude of the lake was set at 515,5 m (Anflo, 2015). From 2010 onwards, an increase in the water 
level has been observed, mainly due to the humid hydrological conditions that occurred during the 
winter months. 

The exploitation of lignite mines has also affected the environment and water resources of the 
wider area. The 75% of lignite deposits in Greece is located in Florina, Ptolemaida, Amyntaio and 
Elassona (Loupasakis et al., 2014). The beginning of lignite mining activities in 1989, radically 
changed the hydrogeological situation of the region in conjunction with the construction of 
numerous wells. In addition to mining, overexploitation of the aquifers in the wider basin’s area is 
caused by the growing number of irrigation farmers using wells (Loupasakis et al., 2014). This 
extended decrease of the lake’s water level was initially assigned to the water use from the 
hydroelectric power plants that operate in the area and has been more decreased especially the last 
20 years, when water pumping for irrigation and other uses became more frequent (Charou et al., 
2010). 

At this point it should be mentioned that the drop of Vegoritida’s Lake has partially positive 
impact on agriculture. In particular, the fall of lake’s level revealed fertile soils in coastal areas and 
contributed to the increase of farmer’s income. But due to intensive farming, Vegoritida’s lake 
became a recipient of significant amount of agricultural fertilizers and pesticides in the wider 
region, through runoff process and through groundwater that resulted in its deterioration. Moreover, 
the thoughtless exploitation and overexploitation of surface and groundwater resources for the 
irrigation needs of agricultural land led to the lowering of the water level and groundwater of the 
area. Indicatively, it is mentioned that the Lake Vegoritida in the year 1957 occupied an area of 
68 km2, with absolute altitude + 540m, a perimeter of 55 km and a maximum depth of 70 m, while 
the volume of water was approximately 2.200 × 106 m3. In the year 2011, the Vegoritida lake 
occupied 42,3 km2. Therefore the disclosed land from year amounted to 25,7 km2 (Anflo et al., 
2015). 

The basic reasons that mining and the operation of thermal power plants affect the water balance 
of the region are described below. Firstly, because of the over-pumping from boreholes of 
hydrological protection a fall is observed in groundwater level, so as to prevent the entry of water 
inside the mines. Moreover, dams and water collection tanks are built to cover the cooling needs of 
the thermal power plants, which are too large and are not covered by the aqueous reserves of the 
basin. According to Gudulas (2012), due to the change in the microclimate in the area, a decrease of 
precipitation and thus a reduction in the water balance of the region has occurred. 
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    According to Antonopoulos et al. (1996), from the existing studies relatively to the water mass 
balance of LakeVegoritida the following findings arise. The offload of the basin was done from its 
surface, until some years ago, through the “Arnissa” tunnel as it is described above. The second 
way of water flow is through the karstic aquifer. The surface water inflow to the Lake Vegoritida 
occurs through the surface streams which are the Pentavrissos (Soulou), the Ano Grammatiko, 
Panagitsa and Arnissa streams, and the artificial tunnel of Agios Panteleimonas. The Pentavrissos 
(or Soulou) is the longest surface stream in this basin. It is the final receiver of the drainage network 
of the valley of the former Sari Giol marsh, with its main watercourse being formed after the 
artificial lake of Public Power Corporation at the LIPITOL factory, with a length of 25 km up to the 
Lake. Another water inflow to the Lake comes from the direct rainfall over its surface and the 
loading from the adjacent aquifers, because of the load difference. The water outflows of the Lake 
are caused by the water evaporation from the Lake’s free surface, the leakages through the karstic 
aquifer and the leakages to the adjacent surface streams around the Lake (Antonopoulos et al., 
1996). 
    For the estimation of the water balance of the LakeVegoritida, it is important to have exact data 
of all the water volumes which inflow and outflow from the Lake. Relatively with this data, from 
what it can be concluded from the existing studies an overview of the Lake’s state is given below. 
The inflow of water with the surface streams is being roughly estimated since there is no systematic 
recording of the inflows from the five streams (Antonopoulos et al., 1996). Current measurements 
are limited and the result is that they are not adequate to describe the timely variation of the stream 
water supplies. The only measurements which can be regarded as “systematic” are the ones being 
made at the Pentavrisso stream. The groundwater inflow from the adjacent to the LakeVegoritida 
water resources is also being roughly estimated since there is no detailed information of the 
groundwater level or the piezometric load on the aquifers and the permeability of the water aquifer 
layers, which are mandatory inputs for the calculation of the loading and offloading, from or to the 
aquifers. In the hydrogeologic studies it is recorder that, while in the past the Lake was with water 
of a magnitude of 300 x 106 m3/year, during the recent years this is not happening anymore; on the 
contrary, the Lake is supplying the aquifers (Antonopoulos et al., 1996). 

The estimation of the water evaporation from the surface of the Lake is done with empirical 
methods (e.g. Turk) due to the complete lack of climatic data from the area around the basin of the 
Lake. The existing stations are not recording wind speed, solar radiation, relative humidity, data 
which are mandatory for the calculation of the water evaporation with precise methods. 

The same data are obligatory for the calculation of the evapotranspiration in the rural areas from 
which a more accurate estimation of irrigation needs can be conducted, in a way that the direct 
water pumping from the Lake and from the riparian streams can be optimally scheduled. In the 
existing studies there is no information regarding the irrigation needs of the local cultivations and 
an estimation of the pumped water volume for irrigation purposes. The free outflow from the 
Arnissa tunnel was an important factor in the Lake’s outflows. From the recorded data it is shown 
that during the first years of function of the tunnel there was an irrational water outflow, which 
contributed significantly in the drop of the Lake’s water level. There is no water outflow through 
this tunnel during the last years because the Lake’s surface is below the level of the tunnel’s bottom 
(Antonopoulos et al., 1996). Public Power Corporation, however, with its pumping facility at 
AgiosPanteleimonas is an important factor of water extraction from the Lake. An estimation of 
water extraction volume from the above mentioned facility is around 69 x 106 m3/year. Finally, an 
important water outflow from the Lake is occurring through the karstic aquifer and the sinks. There 
are various views about this factor. The fluctuation of the water level during the first decades of the 
20th century has been connected with the operation of these sinks. The opening of the sinks is 
caused by earthquakes or by the subversion of the balance of the materials which closes the opening 
of the sinks in random time intervals. The reason of the acceptance of the existence of the sinks and 
their operation are the observations that the water level fluctuations do not follow the rainfall trends. 
Over the last years the hydrogeological studies at the northeast part of the Lake’s basin have shown 
that there is a perpetual underground offload through the karstic aquifer on the northeastern part 
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towards the LakeNisiou and the springs of Edessa. The investigation of the potential restriction of 
these offloads has not returned any feasible solutions (Antonopoulos et al., 1996).  

The geomorphological and the geological characteristics of the region contribute to the deeper 
understanding of the Vegoritida’s Lake catchment as they have a great effect on the hydrology and 
the biology that occurs there. Apart from the intense industrial activity there is also increasing 
agricultural activity that significantly affects both the qualitative and quantitative figures of the lake. 

In order to solve the problems created by intensive cultivation in areas around the Vegoritida’s 
and Petron’s lakes the following are proposed (Anflo et al., 2015): a) Modifications of the irrigation 
system (e.g. drip irrigation), b) the restructuring of crops (non-water consuming), c) rational 
management of water resources in the region of Vegoritida’s basin, d) the rational use of fertilizers 
and d) the promotion of organic farming. 

4. CONCLUSIONS 

In this study we used ArcGIS to divide the wider area of our case study in sub-cathchment areas 
and to assess their sizes. Moreover, by using the Surfer software we estimated the lake’s water 
volume since 1955. The results revealed that due to the human activities that took place in the area, 
the catchment area was increased by 537% in comparison to 1955. It has to be mentioned that 
before the start of any human interference, the Vegoritida Lake’s lowest absolute altitude was 
observed in the period between 1899 and 1904 (+525 m). During the 2000’s and the last five years, 
a small increase in the water level was recorded and in mid-September 2010 the water level was 
512,8 m. From 2010 onwards, an increase in the water level has been observed, mainly due to the 
humid hydrological conditions that occurred during the winter months. 

The sensitivity of the Vegoritida Lake’s environment suggests that systematic information 
exchange and cooperation between farmers, water agencies, PPC and research institutes is required 
for the optimal utilization of the water resources of the area. Moreover, the investigation of 
appropriate irrigation and land use methods is required, while implementing rural policy will push 
local farmers to switch to crops with lower water requirements. Also, the reduction of the drilling of 
new wells throughout the basin and especially in low-lying areas with low altitudes would optimize 
the utilization of water resources of the region.  

For a proper management of our study area it is essential to have a thorough network monitoring 
in order to record the progress of all the relevant parameters associated with the operation. Some of 
the parameters are listed below: a) The ecological status of the protected area, b) whether users of 
the protected area agree with these targets and c) planning at local, regional, national and EU level. 

Of high significance is the implementation of information and exchange of data, provided by the 
monitoring programs, with the launch of a collection system for making comparisons and 
correlations between the data and improve the level of knowledge for the area of interest. 
Monitoring is a structured observation and recording process, repeated and timeless, ideal for a 
particular purpose. Monitoring is also a key component of an iterative management cycle. 
Therefore, monitoring involves the systematic scientific research of the quality and quantity of the 
lakes, not only for the knowledge of what we have to manage but also for the assessment of these 
action results.  

Consequently, considering the above, to monitor both the quantity and the quality parameters of 
the lakes, the installation of meteorological stations and sampling stations at selected locations of 
the lakes is of paramount importance. 
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