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Abstract

The biological reserves of the Ohrid Lake which is one of the largest in Europe, include many endemic flora and
fauna species. Because of its unique ecosystem, the lake was declared a UNESCO World Cultural and Natural
Heritage Site in 1980, and “Cross-boundary Biosphere Reserve” in 2014. The lake is also of a cultural reserve
importance for both countries Albania and Macedonia as a tourist destination. But the lake's ecosystem has been
under an increasing threat due to different sources of pollution including agricultural and industrial chemicals.
The objective of this thesis was to assess the status of this ecosystem, conducting qualitative and quantitative
survey in order to conserve and protect the biodiversity of Ohrid Lake and other challenges that consist on a
better co-operation between Albania and Macedonia concerning the environmental management of the
watershed. However, it was noticed that the conservation could only be done through a joint program involving
both countries. Emphasis was appropriately put on the establishments of joint agreements, legislation and
institutional structures for a bilateral management as far as different issues are concerned.This extract presents
the preliminary results on a piloting area in lake Ohrid and its catchment areas, in order to compare results
through the years and set a database of the ecosystem pollution trend. Also, this thesis presents all the “actors”
of the region who are kept responsible for the management of this ecosystem; the relevant policies and the legal
framework concerning the lake monitoring program, the institutional structure and the data collecting processes.
Another important scope was to raise awareness by informing and involving the public and all stakeholders on
the economic development and the conservation as well. Performance indicators have partially provided a basis
to measure the progress and the project outcome, by establishing a water resource management framework both
analytically and institutionally, well-defined for the needs and the investment options. This challenges other
donors to invest in Ohrid Lake basin and to create the possibility for further investment..
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1. Introduction

The importance of water for the conservation of ecosystem and generally for the continuation of life on
carth is due to the fact that it is not inexhaustible. Being a key factor to the development of agriculture, fisheries,
energy, industry, trade and tourism, as well as to the creation of the important elements of the environment; its
protection from both its excessive use and its contamination is a major concern for the environment and the social
organizations, governments and international organizations.

Throughout the history of lake Ohrid basin, water was treated as a sacred gift from God. Virtually
everyone in the watershed depends on the resources that the lake provides for a wide variety of uses: from the
drinking water and recreation to landscape, agriculture, tourism, and fishery and waste disposal. The challenge is
to define a future that sustains all of these uses.

The importance of the watershed’s healthy natural recourses to many of the region activities and to the
economy as a whole is indisputable. Agriculture, for example requires land for production and clean water for
animals. This generates important incomes to the farmers in sales of agricultural products including meat, milk,
cheese and butter. Water supply depends also on a clean lake. The existence of the clean water of the lake has
shortened the expenses for the drinking water. Tourism, fishery and recreation activities which generate millions,
also depend on a clean water.

411



Pjetri et al., 2018

Nowadays water is even more important for sustaining life and human culture, as both climate change
and the human interventions in its qualitative and quantitative features (pollution and overexploitation) makes it
dangerous, thus limiting drinking water resources.

Maintaining good quality of water resources, therefore, is a common goal for all countries. In the context
of water protection there were created the values of cooperation between countries for the management of shared
water resources in the border region. This partnership also represents new hope for the improvement of the
environmental situation of common water resources and their promotion as interface places of both their
environmental assets and other cultural elements of countries.

In fact, the importance of lake Ohrid at global level for its Outstanding Universal Value, and its
contamination loading from fecal, industrial and agriculture sources, on the other hand, pose the necessity for
continuous monitoring, despite difficulties experienced during my investigation. Former investigations have
created a basis for the identification of the so called hot spot, related mainly to the rivers entering the lake. Apart
from allochthonous sediments they carry in, they also load the lake with dissolved inorganic and organic (nutrient
and toxic) materials.

2. Material and Methods

The data presented in this article are based on the joint monitoring program established under the Ohrid
Lake Conservation Project and successfully implemented for the period 1999-2005, finalizing this with the
publication of the first Joint Report “State of Environmental report for lake Ohrid and their watershed”. The aim
is to have a continuous monitoring of the data, creating an opportunity to compare the monitoring indicators, and
to give a conclusion on the state of the system.

On the Albanian side of lake Ohrid watershed, investigations included the rivers Verdova, Drilon, and
two others points in litoral zone in the front of their mouths and a pelagic site of the lake through measuring at 4
depth of e vertical profile. In addition to area in front of the rivers inflow, some areas as in front of the touristic
area of Pogradec, and area of the village Bucimas were investigated during this investigation period.
The water quality has been defined through the following monitored parameters :

= Oxygen (dissolved and saturation),

= biochemical oxygen demand,

= dissolved biodegradable organic matters through permanganate demand,

= total phosphorus.

For the porposes of the monitoring, I collaborated with the experts from Hydro-Biological Institute in Ohrid,
and Chemical Laboratory on Waste Water Treatment Plant Pogradec, to definine the manner of sampling,
samples conservation and keeping, and elaborating methods used in samples analyses, as stated in the previous
report.

3. Results and Discussion

For the purpose of reflection on the state of water quality in investigation site, as defined by the
monitoring of Lake Ohrid and their main tributaries, several specific parameters have been selected. Values
presented for pelagic zone are given by depths in vertical water column, in order to describe in more clear way
the status of values related to depth, while the text presents average values by seasons for the same parameters. It
should be noted that the monitored results are preliminary, (missing data for the summer season to be picked up
in July).

3.1. Dissolved oxygen

So, taking into account the nature of this lake ecosystem, the selection of this parameter has not been
made incidentally. Production and biochemical degradation of organic matters and chemical oxidation of organic
waste are impossible in the absence of this parameter. Oxygen is present in the water in dissolved state. It enters
the water from the atmosphere through absorption or through photosynthesis.

The status of dissolved oxygen
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Table 1. Concentration of dissolved oxygen (mg.I"! O,) in the rivers and littoral zone

No Area Autumn 2017  Winter 2018 Note
1 Verdova River 19.8 mgl'0, 17.7 mgl!'O;,
2 Driloni River 39.6 mgl'0O, 29.8 mgl!'O,

3 Touristic area Pogradec 11.4 mgl'0, 9.4 mgl!'O;
4 | Bucimas Touristic area  21.5 mgl'0, 16.8 mgl'O;

Maximum concentration of dissolved oxygen in the rivers of Ohrid watershed, in the investigation years 2017
(Autumn) and 2018 (Winter), as follows:

» The highest value is registered in Driloni river, (39.6 mg.l"! O,). In other places, slightly lower maximum
concentration of dissolved oxygen were recorded. The same table shows that the minimum quantities of
dissolved oxygen are in the range 16.8 mg.l! O, and 9.4 mg.l"! O,, respectively Bucimas and Pogradec
touristic area.

3.2. Biochemical oxygen demand (BODs)

The required oxygen for biochemical degradation of organic components in combination with microorganisms is
expressed through biochemical oxygen demand for five days (BODs). The state of this parameter is presented in
Table 2.

Table 2. Organic loading oxygen (mg.I"! KMnQOs) in the rivers and littoral zone

No Area Autumn 2017  Winter 2018 Note
1 Verdova River 13.8 mgI'0, 15.7 mgl!'O;,
2 | Driloni River 15.6 mgl'O, 17.8 mgl!'O;

3 Touristic area Pogradec 4.4 mgl'0, 5.4 mgl'O,
4 | Bucimas Touristic area 45 mgl'O, 6.1 mgl!'O;

Compared to previous measurement of biochemical oxygen demand for five days in the rivers and littoral zones,
there have been no significant changes in this investigation year. The results are mainly in the same ranges as in
previous years, which indicates that no significant steps have been undertaken to improve the quality of water in
rivers. The most severe is the loading of river Driloni and its littoral zone (Table 3) in Lake Ohrid watershed.

Table 3.
No Area Autumn 2017 Winter 2018 Note
Verdova River 419.8 pgl'TP  317.7 pgl'TP
Driloni River 339.6 mgI'TP 129.8 ugl'TP

Touristic area Pogradec  31.4 mg.I' TP 19.4 ugl'TP
Bucimas Touristic area 51.5 mgI'TP  36.8 ugl'TP

Al WIN|—

Phosphorus loading. In order to identify the status of phosphorus loading, the status of total phosphorus has been
monitored. The essential role of the phosphorus in biological metabolism, on one side, and its low presence on
the other, pose specific interest in its status. Primary anthropogenic sources of phosphorus in water bodies include
leakages from urban areas, i.e. waste water from household (containing detergents, etc) industrial waste water, as
well as leakage water from agricultural land areas.

Total phosphorus concentration recorded in this investigation, carried by rivers and littoral zone, confirm again
former investigations and balances presented in previous reports. As far as the lake’s littoral zone is concerned,
except areas in front of river entries where hight concentrations of total phosphorus have been recorded, (Driloni
River 339.6 mg.I"' TP Verdova 419.4 mg.I"' TP - November 17; and Pogradec TA and Bucimas TA 19.4 pg.l"!
TP 36.8 gl TP- February).

Lake Ohrid still is oligotrophic. However, the question is till when this status will be maintained, considering the
extremely high quantities of introduced phosphorus, resulting from the unsettled problem of protection.

413



Pjetri et al., 2018

100

@Driloni river

50 BEVverdova river
WBucimas TA

OPogradec TA

1st Qtr 2nd Qtr

Figure 1. Concentration of total phosphorus, (mg.I"! TP) in the rivers and littoral zone.

4. Conclusions

Investigations in Autumn 2017 and Winter 2018 is based on continuation of investigations in previous years.
According to the results obtained for the interval following the previous reports, SOER 2002, Annual Reports
from UK Pogradec and NAE), the following can be concluded:

>

The same problems identified before in the piloting area remain. Investigations indicate unchanged situation
compared to former investigation period. Unsolved problems recorded in previous reports are reflected on the
lake littoral region.

Undoubtedly, most loaded tributary is Driloni river, (waste water after treatment in the treatment Plant
discharged into the river). But, compared to the monitoring results for the period 2009-2016 (period when
Waste Water Treatment Plants had only two phases, mechanical and biological treatment of waste water), the
results are significantly improved, (result of the start-up and operation of the third phase of the WWTP,
chemical treatment).

Despite certain efforts related to the collection system of Lake Ohrid shore area, major undertakings
concerning the settlement of problems related to unconnected parts, have not been completed. This is
confirmed by the results obtained through investigations in the littoral region.

Although the oligotrophic character of Ohrid pelagic zone has not been disturbed, investigations indicate
increased concentrations of certain parameters, which are subject of investigation. Based on former
investigations, the limit value for total phosphorus has been set bellow 15 pug/l. The subject investigations
recorded maximum average value for total phosphorus 15 pg/l! . The status of recorded concentrations of
total nitrogen is similar, where average annual concentration is 515 pg/l.

Compared to the conditions of rivers in Macedonian side of lake Ohrid watershed, (Brajcinska or Kranska where
the condition is slightly better, the condition of river Driloni, is desperate. Depending on the season, the water in
rivers may be classified from class I, according to the International Degree on water classification, or up to
strongly bad condition.
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