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1
sUMMARY

The Prespa lake watershed is one of the least areas with well-
preserved forest habitats of Greek juniper (Juniperus excelsa 
M. Bieb.) in the Balkan Peninsula. Grecian juniper forests are 
considered as a priority habitat in the Habitats Directive and the 
habitats in the Greek part of Prespa are specified as: *Endemic forests 
with Juniperus spp. - 42.A3 - Grecian juniper woods (Juniperetum 
excelsae) - forest formations dominated by Juniperus excelsa, of 
the Ostryo-Carpinion zone of the mountains of northern Greece 
(up to 900-1000m, around Lake Prespa). The most important 
plant species in the Grecian juniper woods are: Euphorbia 
characias, Sternbergia colchiciflora, Orchis morio, Ophrys aranifera, 
Cyclamen hederifolia, Quercus trojana, Cynoglottis barrelieri ssp. 
serpentinicola, Erodium guicciardii, Eryngium serbicum, Fritillaria 
gussichiae, Malus florentina, Melampyrum heracleoticum. These 
species are listed in international conventions and EU Directives 
(Bern Convention, CITES convention, Habitats Directive) as well 
as being on the IUCN Red List of threatened species. Prespa lake 
watershed is a region divided among three countries and this 
internationally important habitat therefore requires transboundary 
cooperation in order to contribute to its proper management and 
protection. This Conservation Action Plan for Grecian juniper 
forests habitat is therefore been realized on a trilateral level within 
the project “Landscape Scale Conservation in the Prespa Lake Basin 
– Transboundary Species and Habitat Conservation Action Plans” 
run by UNDP. 
Generally, Grecian juniper forests in all three countries appear on 
limestone, in south or southeast exposures dominated by warm and 
dry climatic conditions. The total estimated area covered by Grecian 
juniper forests in Prespa lake watershed is 5,156.31 ha. According 
the composition and degradation stage, three types of Grecian 
juniper forests are distinguished: pure, mixed and degraded. The 
largest area occupied by this habitat is found in Albania (43.59%), 
while the largest areas of pure, well-developed stands are found 
in Greece (24.165%). FYR of Macedonia has the least coverage of 
Grecian juniper forests within the area of interest (15.48%).
Certain areas of the Grecian juniper forests distribution overlap 
with the existing protected areas in the three countries; where 
they therefore receive a level of protection. However, this habitat 
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is still exposed to some activities which are mainly of human nature that 
cause some negative impacts to its health. Some of the identified threats 
are logging, forest fires, unsustainable livestock grazing, urbanization-
construction activities, archeological excavations and poor communication. 
Also some natural factors can affect the structure and the functions of the 
Grecian juniper forests, such as the juniper pocket rot. In this context, the 
overarching goal of this action plan is to ensure the long-term favourable 
conservation status, sustainable management, restoration and protection 
of the Grecian juniper stands in the Prespa lake watershed across trans-
national boundaries. The major aims and the objectives for each aim are to:
•	 Establish sustainable management of juniper forest, which includes 

(a) the prevention of illegal cutting, (b) introduction of sustainable 
management for coppicing and (c) effective enforcement of existing 
legislation.

•	 Eliminate fires, which includes the improvement of the measures of 
prevention and presupression in order to decrease the number of fires 
and burned areas.

•	 Establish correct levels of grazing in juniper stands, which includes (a) 
gaining knowledge on proper levels of grazing in juniper stands and 
(b) introduce/modify grazing in order to establish correct levels and 
frequency.

•	 Decrease the construction activities within the juniper habitats, which 
includes the prevention of uncontrolled (mostly illegal) urbanization/
construction activities.

•	 Ensure that archaeological excavation avoids damage to juniper stands, 
which includes the prevention of the damage to juniper stands through 
archaeological excavation.

•	 Improve communication of the values and various benefits produced by 
juniper forests.

•	 Acquiring knowledge about the ecology of Grecian juniper forests.
•	 Some of the actions that can take place in order to ensure the long-term 

favourable conservation status, sustainable management, restoration 
and protection of the Grecian juniper stands in the Prespa watershed, 
including those to be done across trans-national boundaries are: 

•	 Change management practices regarding cutting and grazing.
•	 Preparation and implementation of a grazing management plan. 
•	 Enforcement of the legal documents (prevent illegal logging).
•	 Implement combined pilot management measures.
•	 Printing and distribution of advertising materials for fire prevention.
•	 Establishment of volunteer fire-prevention and firefighting groups.
•	 Signing of multilateral Protocol for Cooperation (Albania, FYR of 

Macedonia and Greece).
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•	 Enforcement of the legal documents (in order to prevent illegal 
constructions).

•	 Raising awareness of the authorities (local and central) on preparation 
and adoption of different urban plans.

•	 Establishing long lasting programmes for monitoring ecological factors 
that affect forest health (eg. fungi).

•	 Raising awareness of the authorities about the necessity of the knowledge 
enlargement for the Grecian juniper forest ecology.

•	 Realization, development and implementation for research projects for 
improving the knowledge for this habitat type.

•	 Reduction of Pyroformes threat (e.g. mechanical extraction of the 
Pyroformes from the juniper trees).
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The aim of the UNDP/GEF project “Integrated ecosystem management 
within the Prespa lake watershed” is to mainstream ecosystem management 
objectives and priorities into productive sector practices and policies in the 
Prespa lake watershed. The project is designed to strengthen capacity for re-
storing ecosystem health and conserving biodiversity at the local, nation-
al and trans-boundary level in the three riparian countries in the Prespa re-
gion by piloting ecosystem-oriented approaches into spatial planning, water 
management, agriculture, forest, fisheries and protected areas management.
On the basis of the i) Technical Assessment Report for the Prespa Park Co-
ordination Committee in transboundary ecosystem management (2007), ii) 
Technical Task Team (TTT) assessment and evaluation of national informa-
tion in support of the Transboundary Diagnostic Analysis (TDA), iii) devel-
opment of a Strategic Action Programme (SAP) in the Prespa Lakes Basin-
National Report, as well as iv) the Assessment prepared in the frame of the 
Project-Consulting Services of training on Conservation and Action Plan-
ning for Priority Transboundary Habitats and Species in the Prespa Lakes 
basin-Preparatory Phase (2009), and v) based on proposed selection crite-
ria (DEKONS-EMA 2009), three priority habitats and three priority species 
have been proposed for protection. Findings and proposals for protection 
of these priority habitats and species were presented on the session of the 
Monitoring Committee for Prespa Park, on 26 November 2009. The follow-
ing species and habitats were adopted as priority and relevant status papers 
(DEKONS-EMA 2010) were prepared for them, namely:
•	 Species: Mountain tea (Sideritis raeseri); Prespa barbel (Barbus 

presepensis) as key species enforcing the protection of other endemic fish 
species and Brown bear (Ursus arctos).

•	 Habitats: Grecian Juniper woods; Reedbeds and Caves not open to 
public.

Herein proposed Conservation Action Plan presents the overall conserva-
tion goal and strategy, institutional setup, threats and efficient conservation 
actions for Grecian juniper forests habitat type.

1.1.1. the Prespa lake Watershed

The Prespa lakes’ watershed is located in the central-western part of Balkan 
Peninsula and it is shared between Albania, Greece and the FYR of Mace-
donia (Fig. 1). Geographically, it is divided into two sub-watersheds: the 
Greater Prespa Lake (synonyms: Macro Prespa Lake, Liqeni i Prespes, Limni 
Megali Prespa, Golemo Prespansko Ezero) and the Lesser Prespa Lake (syn-
onyms: Micro Prespa Lake, Liqeni i Prespes, Limni Mikri Prespa or Malo 
Prespansko Ezero). The largest part of the Greater Prespa Lake watershed 
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is situated in the FYR of Macedonia, while Albania and Greece share small-
er part (Fig. 1). The Lesser Prespa Lake watershed is shared between Greece 
(approx. 80% of the watershed) and Albania (Fig. 2). Prespa watershed ter-
ritory belongs to three local administrative units, each in one country: mu-
nicipality of Resen - FYR of Macedonia, the municipality of Korcha (most-
ly commune Liqenasi) - Republic of Albania and the municipality of Pres-
pa - Republic of Greece. About 30,000 inhabitants live in the Prespa region. 
The total area of the combined sub-watersheds and lakes is 1218.1 km2 (Pe-
rennou et al. 2009). According to Chavkalovski (1997) the total area of the 
hydrological basin is 1349.2 km2, out of which 1095.3 km2 belong to Great-
er Prespa Lake and 254.0 km2 to Lesser Prespa Lake.

1.1.2. the transboundary Prespa Park (tPP)

The most prominent characteristic of the Prespa watershed is its 
transboundary nature, which is manifested in various ways; e.g. through 
the similarities and links between the three sides of Prespa related to 
its geography, geology, hydrology, climate, biological features, nature 
conservation aspects, but also when studying human-related issues in 
historical times or in relation to contemporary history. This important 
element of the Prespa watershed has been the basis for the commitment 
of the three states to support sustainable development in the area, officially 
expressed through the “Declaration on the creation of the Prespa Park and the 
Environmental Protection and Sustainable Development of the Prespa Lakes 
and their surroundings”, signed by the Prime Ministers of Albania, Greece 
and the FYR of Macedonia on 2 February 2000. With that declaration, the 
entire Prespa Lakes watershed forms the Transboundary Prespa Park 
(TPP), the first transboundary protected area in the Balkans. Based on 
that declaration, the Prespa Park Coordination Committee (PPCC) and its 
Secretariat were established, and forwarded important actions to support 
transboundary cooperation in Prespa. The TPP includes: the two Prespa 
NPs (in Greece and Albania), parts of the Galichica and Pelister NPs, the 
Ezerani protected area and Leskodol landscape protected area (in FYR of 
Macedonia), both Prespa lakes (designated as Wetlands of International 
Importance, Ramsar Convention), as well as the remaining territories in the 
Prespa watershed which are not protected by other conventions or national 
legislations.
Among other agreements between the three states concerning Prespa, it is 
important to note the two latest ones: a) the “Joint Statement of the Prime 
Ministers of the three States sharing the Prespa Lakes watershed” of 27 No-
vember 2009 (Pyli, Greece), and b) the recent “Agreement on the Protection 
and Sustainable Development of the Prespa Park Area”, signed by the Minis-
ters of the Environment of three countries and the European Commissioner 
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for the Environment (2 February 2010). The latter aims are directed into fur-
ther supporting transboundary conservation issues through specific princi-
ples and mechanisms of cooperation, such as the establishment of the Pre-
spa Park Management Committee (with its Secretariat) and the Working 
Group on Water Management.
Transboundary cooperation between the three countries in Prespa has been 
achieved at high and low (e.g. PPCC, Municipalities) political levels, but also 
at the level of nature conservation mainly through small-scale projects in-
volving protected area management authorities, local NGOs and scientists 
active in Prespa. Of course, a lot more needs to be done, but it is very impor-
tant to know that the basis of such cooperation has been created, and specif-
ic organizations and people have the will to further promote it. It is within 
this framework that the current Action Plan (AP) for the conservation Gre-
cian juniper forests (GJFs) habitat type in Prespa lake watershed has been 
developed.

1.1.3. Physical features and hydrology 

The two Prespa lakes are situated in a plain of an elevation of about 850-900 
m a.s.l. which is surrounded by high mountain ranges that create the Prespa 
lakes’ watershed. These are: the Baba Mountain Range (Pelister, 2601 m) 
and Mt. Varnous (2330 m) to the east of the lakes, Plakenska Planina (Stalev 
Kamen, 1998 m) and Bigla (1656 m) to the north, Galichica (Vir, 2287 m) 
and Mali Thate / Suva Gora (2284 m) to the west, Mt. Ivan (1770 m) and 
Triklario / Sfika (1750 m) to the south-southeast.
The Greater Prespa Lake has a surface area of 253.6 km2 (Perennou et al. 
2009) or 273.2 km2 at water level of 851.83 m a.s.l. (Chavkalovski 1997). 
The maximum depth of Greater Prespa Leke is 54 m, its average depth 18.8 
m and the length of its shoreline 100.1 km. Because water goes downward 
through the limestone into Ohrid Lake near the locality of Zavir (Vragodup-
ka), the water level and the surface of the lake fluctuate annually and through 
the years. The annual oscillations vary between 0.5 m and 1.75 m, while pe-
riodical oscillations are up to 4.5 m (Chavkalovski 1997). However, for nine 
years (from 1987 to 1995) the Greater Prespa Lake level dropped by 6.05 m 
which exceeds the natural variation by 1.55 m (Chavkalovski 1997). Based 
on hydrological analysis, Chavkalovski (1997; 2000) ascribes the decrease of 
the water level of 3.29 m to artificial outflow (water for irrigation purpos-
es in the three countries). The water level is currently at approx. 843-845 m 
a.s.l. Due to the constant fluctuations of the lake’s level throughout time, the 
absolute elevation, the surface area and the maximum depth is somewhat ar-
bitrary. Additionally, the three countries that share the lake use different sys-
tem for elevation measurement which also contributes to variation of figures 
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in the existing literature. The Greater Prespa Lake watershed is characterized 
by a developed hydrographic network in its eastern and northern part and 
a less developed hydrographic network in its western and the southern part.
The Lesser Prespa Lake has a surface area of 47.4 km2 (Perennou et al. 2009). 
It has a maximum depth of 8.4 m, a maximum length of 13 km and the water 
level has been at approximately at 853-854 m a.s.l. over recent years. 
Since 1975, the water level of Lesser Prespa Lake has remained higher than 
that of Greater Prespa Lake (Hollis and Stevenson 1997). An alluvial isthmus 
4 km long and 100-500 m wide separates the two lakes. The lakes are linked 
by a small channel located at the westernmost part of the isthmus. Water 
outflows from the former to the latter are controlled by a sluice gate – road 
bridge system originally built in 1969 (first gate positioned in 1987) on the 
channel connecting the two lakes. This system was restored in 2004 to allow 
for control of the water level of the Lesser Prespa Lake (Kazoglou et al. 2010).

1.1.4. Geology

The rock masses belong to the West-Macedonian geotectonic unit (Klincarov 
1997) which is separated into five segments. The Prespa lake watershed 
belongs to the Pelister - Shar Planina Mountain segment (Arsovski 1997). 
Mountains to the east are composed of silicate rocks (schist, magmatic and 
volcanic rocks), while mountains to the north, south and west are mainly 
carbonaceous (limestone complex). The lowland part of the watershed is 
composed of clastic complex of sediments (clay sediments, fluvioglacial 
residues, alluvial sediments, lake-swamp sediments and proluvial deposits). 
Due to the porous limestone rocks to the west there is an underground water 
flow from the Prespa Lakes to the lower Ohrid Lake, where water appears 
as numerous sub-lacustrine and vigorous surface springs, such as Drilon in 
Albania and St. Naum in the FYR of Macedonia.
The most important rocks for the formation of the karst are the massive 
limestone rocks of the Triassic period.  They are between 500 to 550 m thick 
and are located over the clastic layers of the conglomerates and the sandstones. 
They are formed by carbonate masses with occasional occurrence of separate 
grains of calcite (Dumurzanov and Ivanovski 1978). The limestone rocks are 
usually grey or light grey with distinguishable cracks. They form the west 
and south parts of the Prespa Lakes watershed. There are also other factors 
that have an influence on the formation of the underwater karst forms (the 
caves) beside the lithological content of the rocks, such as: the tectonics 
(fault lines and cracks) and climate change (especially changes in humidity 
- rainfall).
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1.1.5. Climatic features

The climate of the area is under Mediterranean and continental influences 
and could be characterized as Continental-Central European. The main 
climatic modifier is the water mass of the Greater Prespa Lake with its 
thermodynamic inertia which influences the entire Prespa watershed area. 
The average annual air temperature was 10.2°C in 1931 - 1960 and 9.6°C in 
1961-1987. According to the more recent data (for the period 1991-1995) 
average air temperature in northern part of the lower part of the watershed 
is 9.5°C (Resen meteorological station) and 10.8°C in eastern part (Pretor 
meteorological station) (Ristevski et al. 1997). The warmest month is July, 
with an average monthly temperature of 19.2°C and the coldest is January, 
with an average temperature of 0.2°C (Lazarevski 1993). The earliest freezing 
temperatures occur in October and the latest in May. The average freezing 
period is 167 days. Rainfalls are under the influence of the Mediterranean 
pluviometric regime. Rains mainly occur in late autumn and winter, while 
the least amount of rainfall is recorded in July and August. Average rainfall 
in 1961-1991 was 730 mm/m2. In the lower parts of Prespa, precipitation 
ranges between 600 and 700 mm, in the mountain belt it increases up to 
800-900 mm, and in the high-mountain belt it is up to 1000 mm (it can 
reach 1400 mm in the most humid years) (Ristevski 2000). 
Prespa is characterized by a unique regime of local winds conditioned mainly 
by the Greater Prespa Lake’s water mass and by the unequal warming of the 
air over the lake surface and above the ground.
According to the thermal and pluviometric regime in the Prespa Lake region, 
the following climate zones exist in the area (Ristevski 2000):
•	 hot sub-mediterranean climate zone (600-900 m), which is more 

characteristic for the southern part of the watershed and especially for 
Lesser Prespa Lake watershed and Albanian part of the Greater Prespa 
Lake

•	 cold sub-mediterranean climate zone (900-1100 m)
•	 submontane climate zone (1100-1300 m)
•	 mountain sub-mediterranean climate zone (1300-1650 m)
•	 subalpine climate zone (1650-2250 m)
•	 alpine climate zone (above 2250 m).
Grecian juniper forests grow in climatic conditions that are characteristic 
for the first three vegetation-climate belts mentioned above (Figure 5).



18

Conservation Action Plan for 
Grecian Juniper forests in the Prespa 

Lakes’ Watershed

Grecian Juniper 
forests

1.2 Description of the habitat



Background Information1 19

1.2.1. General description of the habitat: 
Grecian juniper forests (GJfs)

In general Grecian juniper forests are usually in the form of 
very open canopy forest dominated by Juniperus excelsa M. 
Bieb. trees (Vrahnakis et al. 2011; Matevski et al. 2010) (see 
Fig. 2); more often in the region of interest covered by this 
report they are found in the form of poorly developed shrub 
land. Juniperus excelsa (Greek juniper) is a tree, occasionally 
a shrub or a prostrate shrub, with a maximum height 6-20 
m, diameter at breast height (DBH) 1,5-2,5 m (mature trees); 
branches of first order spreading or ascending and crooked 
in old trees. The young tree’s branches of higher orders are 
more or less ascending. The crown is broad-pyramidal in 
young trees, broad in mature trees, irregular, or shrubby to 
prostrate in alpine locations (Strid and Tan 1997). 
Populations of Greek Juniper occur in the hills and 
mountains of the eastern Mediterranean basin, the Black 
Sea and a range of mountains arching around the south-west 
end of the Caspian Sea, while it becomes increasingly rare 
eastward (Strid and Tan 1997). It does not occur in regions 
with annual precipitation below 500 mm. In the Balkan 
Peninsula the GJ altitudinal range of distribution is from 100 
to 1200 m (Micevski 1985), yet in Turkey it goes up to 2200 
m (Davis 1988). The species is resistant to summer drought 
and heat. It mainly grows on stony, rocky calcareous slopes. 
The Greek juniper tree is characterized by low productivity 
and low regeneration rate; thus, restoration periods are very 
long. Greek juniper may form pure, open forests, mixed 
with Juniperus foetidissima Willd. (foetid juniper or stinking 
juniper) or with other conifers such as Juniperus oxycedrus 
(prickly juniper) or it may be part of deciduous plants, such 
as Quercus spp. (oak), Crataegus oxyacantha (hawthorn), 
Carpinus orientalis (oriental hornbeam), Acer campestre (field 
maple), Cornus mas (European cornel), Buxus sempervirens 
(common box) and Celtis tournefortii (oriental hackberry) 
of oak-scrub communities of the alliance Fraxino-Ostryion 
(Mersinllari, unpublished data; Shuka et al. 2008; Fotiadis et 
al. 2009; Vrahnakis et al. 2011). The Greek juniper usually 
dominates in forest communities of open canopy with 
variable structure (Fig. 2). Open horizontal structure of the 
communities provides for a well-developed ground layer.  

Figure 2. Differentiation in structure in Grecian juniper forests (Vrontero 
and Devas mountain) (photo: Michael Vrahnakis)
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1.2.2. Description of the Grecian juniper 
forests habitat type in the area of 
interest

Prespa region is one of the few areas with well-preserved forests of Greek 
juniper in the Balkan Peninsula. Grecian juniper forests are registered in 
the three countries within the Prespa region – Albania, Greece and FYR 
of Macedonia. According to Pavlides (1985), the juniper forests, in the 
Greek part of Prespa, are dominated by Juniperus foetidissima, while 
Vrahnakis et al. (2010), claim that the forests are dominated by J. excelsa, 
but the occurrence of J. foetidissima is very common. This habitat type in 
the Prespa lakes’ watershed usually develops under modified continental 
and sub-Mediterranean climate with average annual temperature of 9.7oC 
and above. The temperature variation in this region is rather high – the 
absolute minimum temperature is -26.5оС, and the absolute maximum is 
about 37оС. The annual precipitation is 730 mm and above. According to 
the classic syntaxonomic classification, the Juniperus excelsa communities 
in the Prespa region belong to three distinct plant associations: (a) Pruneto-
Celtetum Em 1989; (b) Biaro tenuifolii-Juniperetum excelsae Em 1989 
and (c) Juniperetum excelsae-foetidissimae Em 1962 (characteristic for 
the mainland). These associations are classified in the alliance Juniperion 
excelsae-foetidissimae and in order Erico-Pinetalia Oberd. 49 emend. Ht. 59 
and the class Erico-Pinetea Ht. 59. However, according to the most recent 
research (Matevski et al. 2010), the validation of the Juniperion excelsae-
foetidissimae required description of a new association, the Querco trojanae-
Juniperetum excelsae Matevski et al. 2010, which is classified within the 
xerothermophilous broadleaf order Quercetalia pubescentis Klika 1933 and 
the class Quercetea pubescentis Doing-Kraft ex Scamoni et Passarge 1959. 
According to Vrahnakis et al. (2011), Grecian juniper forests are found in 
an intermediate succession stage; they tend to replace grasslands or Buxus  
sempervirens (box) after termination of livestock grazing and logging as in 
the area of Psarades; and they are replaced by deciduous broad-leaved forests 
(various oaks, oriental hornbeam etc.) as in the southern part of the Lesser 
Prespa watershed. In the area of northwest Devas, near Psarades village, the 
domination of Greek juniper has begun to be challenged by the invasion 
of the deciduous broadleaved species. The total area covered with Grecian 
juniper forests in the Prespa area is 5,641.5 ha (Table 1). 
Grecian juniper forests are not uniform in terms of composition and 
degradation stage; three different types are distinguished (Fig. 6): 1) pure 
(Fig. 3); 2) mixed, mainly with oaks – mostly Macedonian oak (Quercus 
trojana) (Fig. 4); and 3) degraded (Fig. 5). The majority of the Grecian 
juniper forests in Prespa Lakes watershed are degraded – 2357.57 ha (41.5 
%); the mixed forests part is 2194.35 ha (38.6%) and pure Grecian juniper 
forests occupy an area of 1089.4 ha (19.2 %).



Background Information1 21

The Grecian juniper forests habitat type in Albania is mostly degraded and 
can be found in semi-natural condition, due to wood cutting in the last 15 
years and overgrazing which have promoted soil erosion and active soil layer 
loss. However, numerous mixed stands are also found in Albania.

In Greece in general several plant communities of Juniperus excelsa and J. 
foetidissima are described, but almost all of them are classified in Daphno-
Festucetea, Daphno-Festucetalia and Stipo-Morinion, since the dominant 
species are chamaephytes while the J. excelsa and J. foetidissima have coverage 
below 10-25% (Dimitrellos 2005, Dimopoulos 1993). In the area of Thrace 
(northern-east Greece) mixed forests of J. excelsa and Quercus ithaburensis 
ssp. macrolepis are classified in Quercion ilicis (Fotiadis et al. 2009). Probably 
the most extensive Grecian juniper forests in Greece are found in the area of 
Prespa. These forests are found in pure, but more often in mixed stands due 
to succession (with Buxus sempervirens, Fraxinus ornus, Carpinus orientalis, 
Quercus trojana ssp. trojana, Ostrya carpinifolia and other broadleaved 
deciduous trees and shrubs), or are degraded forests due to past logging, 
grazing and wildfires (Giannakis et al. 2010). Phytosociologically, they are 
probably classified in Quercetalia pubescentis as Querco trojanae-Juniperetum 
excelsae and they can be divided into the (a) mixed stands; identified as facies 
with Quercus pubescens where several broadleaved woody species are found; 
(b) degraded stands; facies with Melica ciliata and Hypericum rumeliacum 
where several, diagnostic species of Festuco-Brometea are found, and (c) 
the pure, well-developed, stands; i.e. facies with J. oxycedrus ssp. oxycedrus 
(Vrahnakis et al. 2011). In these forests more than 300 species have been 
found up to the present; many of them are endemic or rare species, such as 
Cynoglottis barrelieri ssp. serpentinicola, Lilium candidum, L. chalcedonicum 
(Giannakis et al. 2010).

Figure 3. Pure Grecian juniper 
forests above Psarades village 
(photo: Michael Vrahnakis)
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In the FYR of Macedonia the Grecian juniper forests habitat type is found 
mainly in thermophillous carbonate habitats, into the altitudinal range 
of 100-1.200 m.a.s.l. and primarily in the lower and middle course of 
Vardar River. In the Prespa watershed J. excelsa forms communities with 
J. foetidissima previously named Juniperetum excelsae-foetidissimae (nom. 
nudum), or according to Matevski et al. (2010) re-named as Querco trojanae-
Juniperetum excelsae due to the high abundance of Quercus trojana. The 
diagnostically significant and/or dominant species of this community are 
Juniperus excelsa, J. foetidissima, Quercus trojana ssp. trojana, J. oxycedrus, Q. 
pubescens, Q. cerris, Acer monspessulanum, A. campestre, Carpinus orientalis, 
Fraxinus ornus, Crataegus monogyna, Asparagus acutifolius, Astragalus 
onobrychis, Teucrium polium, Satureja cristata, Thymus striatus, Melica 
cilliata, Xeranthemum annum, Veronica chamaedrys, Dactylis glomerata, 
Teucrium chamaedrys, Helianthemum nummularium, Rhamnus saxatilis ssp. 
rhodopea, Arabis pseudoturritis, Trifolium campestre and others (Matevski 
et al. 2010; 2011). On Golem Grad island, the Biaro tenuifolii-Juniperetum 
excelsae association was described (endemic for the island); it covers 
almost the entire plateau of the island. Diagnostically significant species 
of Biaro tenuifolii-Juniperetum excelsae are Juniperus excelsa, J. oxycedrus, 
Quercus pubescens, Acer monspessulanum, A. campestre, Carpinus orientalis, 
Rhamnus saxatilis ssp. rhodopea, Cornus mas, Lonicera etrusca, Ephedra 
campylopoda, Asparagus acutifolius, Cotinus coggygria, Pistacia terebinthus, 
Fraxinus ornus, and Euphorbia characias (DEKONS-EMA 2009). This 
endemic relict community sustains several floristically interesting plants, 
like Juniperus excelsa, Biarum tenuifolium, Prunus webbii, Celtis glabrata, 

Figure 4. Mixed Grecian juniper 
forests with broadleaved woody 
species on Mt Devas 
(photo: Michael Vrahnakis)
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Euphorbia characias and fungi like Antrodia juniperina, Battarea phalloides, 
Geastrum fornicatum, Myriostoma coliforme, Astraeus hygrometricus and 
others (DEKONS-EMA 2009).

Figure 5. Degraded Grecian juniper forests at the north of Psarades village (photo: Michael Vrahnakis)
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1.3. spatial distribution of the 
Grecian juniper forests in 
Prespa watershed



Background Information1 25

Grecian juniper forests in Albania occur inside the watershed of Greater 
Prespa Lake. In the north at the hills of Kallamas the forests are degraded 
while, in a southeastern direction from the village of Gorica e Vogelj, 
through the areas of Smendero and Tumbite, to the Gollombochi village, 
mixed forests can be found; southeast of the Gollombochi village the forests 
are degraded (Fig. 7). Finally, to the southeast lakeshore next to the Albanian 
border with Greece it forms mixed stands (in length of about 6 km). The 
total Grecian juniper forests area within the Albanian territory has been 
estimated at 2847.74 ha which is 43.59 % of total Prespa lakes’ watershed 
area covered with GJFs. Of these, 64.5 % is considered as degraded, 34.7 % 
as mixed and only 17.5 ha or 0.78 % as pure (Tab. 1).   

Table 1. Grecian juniper forests habitat type coverage in Prespa lake watershed

Grecian juniper forests habitat 
type

Grecian juniper forests coverage 
area % on a national 

level
ha %

Albania

Pure forests 17.52 0.78

Mixed forests 780.68 34.73

Degraded forests 1449.54 64.49

Total area 2247.74 43.59

Greece

Pure forests 509.77 24.16

Mixed forests 1009.07 47.81

Degraded forests 591.58 28.03

Total area 2110.41 40.93

FYR of 
Macedonia

Pure forests 158.17 19.81

Mixed forests 564.47 70.72

Degraded forests 75.51 9.46

Total area 798.15 15.48

Area of Interest

Pure forests 685.46 13.29

Mixed forests 2354.22 45.66

Degraded forests 2116.63 41.05

Total area 5156.31

In the Greek part of the Prespa watershed, the Grecian juniper forests are 
found in the western sector, where calcareous bedrock is dominant in 
an altitudinal range of 855-1300 m a.s.l. Pure, well-developed, stands are 
found in the southeast foothills of Devas Mts. and Vrondero (where many 
Mediterranean and submeditteranean floristic elements are found) and in 
small, but well-developed (with 140 year old trees), stands around Psarades 
village, southeast of Vrondero village, and on the area around St. George 
church (in the mountain of Devas) (Vrahnakis et al. 2011).
Juniperus excelsa plant communities are relatively scarce in the MKD part 
of Prespa watershed. J. excelsa communities are found on several localities: 
above Konjsko village (mixed and degraded); Mt. Prechna (pure and mixed); 
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between the villages Oteshevo and Shurlenci (pure and mixed); Sirhan – 
Sirhansko Kale locality (pure and mixed). Individual trees of J. foetidissima 
can be found on the western side of Galichica Mt., at the line between 
Koritski Rid hill and Zli Dol valley (DEKONS-EMA 2009).

Generally, Grecian juniper forests in the three countries appear on limestone, 
in south or southeast expositions dominated by warm and dry climatic 
conditions. In humid north and northwest expositions junipers form 
mainly mixed stands with deciduous broadleaved species. The largest area 
of expansion is found in Albania (43.59%), while the largest area of pure, 
well-developed stands are found in Greece (24.16%) (Table 1). The largest 
area of degraded Grecian juniper forests is found in Albania (64.49%). FYR 
of Macedonia has the least coverage part of the Grecian juniper forests in the 
entire Prespa region. Only 798.15 ha (15.48%) of the total 5,156 ha of juniper 
area belong to the MKD part of the Prespa region; of these, the highest 
percentage belongs to the mixed Grecian juniper forests (565 ha, 70.7%). It 
seems that the majority of the Grecian juniper forests forms mixed stands 
with deciduous broadleaved species (45.66%), met mostly in the FYR of 
Macedonia and Greece, while the degraded Grecian juniper forests occupy 

Figure 7. Detailed map of Grecian juniper 
different forests types distribution

grecian juniper forests
degraded grecian juniper forests
grecian juniper forests mixed with oak
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an area of 41.10% and they are found mostly in Albania. Finally, the area 
covered by pure well-developed stands is found mostly in Greece and the 
FYR of Macedonia (13.29%).
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status
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Grecian juniper forests are a habitat type of limited distribution in the east-
ern Mediterranean. As stated before, it is distributed only in the southern 
parts on the Balkan Peninsula. Most of the Grecian juniper forests are suf-
fering some extent of degradation although they are protected by national 
legislation aimed at the protection of nature in general or which specifically 
focus on this habitat type. 
The Grecian juniper forests habitat type is included into the EC Habitats 
Directive 92/43 and it has high conservation value by Resolution No. 4 of 
the Bern Convention (Convention on the Conservation of European Wild-
life and Natural Habitats). Consequently, it has to be seen as priority habi-
tat type and it requires special protection measures. In total, 19 plant spe-
cies found in this habitat type are considered as globally rare (IUCN Global 
Red List, Walter & Gillett 1997 – currently under revision) or are included 
in some international conventions for nature protection (Bern Convention, 
Annex I; Habitats Directive, Annex IV; CITES Convention).
Fire prevention and suppression is the responsibility of the Public Firefight-
ing Agency in Greece and Albania. Under the current legislation in the FYR 
of Macedonia (Law on Firefighting Activity, Law on Forests and Law on Lo-
cal Self-Government), forest fire protection is a responsibility of structures 
within forest management (“Galichica” NP and Public Enterprise “Mace-
donian Forests” – regional unit “Resen”), local administration through ter-
ritorial fire protection units and the Directorate for Protection and Rescue. 
Thus, the pre-suppressive measures to be identified may be carried out by 
their side, but also by the Municipal Fire Prevention Union of Resen.
The transboundary distribution of Grecian juniper forests in Prespa lake 
watershed implies the need for joint and coordinated transboundary ac-
tion. However, implementation of the activities should be shaped according 
to the country specifics (legislation, capacities of NPs, local population and 
other stakeholders).

1.4.1. Protection status in Albania

The species Juniperus excelsa is included in the Red List of MoEFWA (AL) 
under threat status CR 1b. GJFs in Albania are protected by several legal 
documents:
•	 Law No. 7623/13-10-1992, on “Forests and the Forest Service Police” 
•	 Decision No. 80/18-02-1999. Designation of Prespa as “National Park” 

and of Pogradec as “Protected Landscape and Water Scale”
•	 Law No. 8906/6-6-2002 for “Protected Areas” 
•	 Decision No.676/20-12-2002, “Concerning declaration of nature‘s 
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monuments in Albania as Protected Zones” Shrubs of Kallamasi
•	 Law No.9587/20-07-2006, for “Biodiversity Protection”
•	 Decision No. 146/8-5-2007, for  “Approved the red List of Flora and 

Fauna”

Forests in the Albanian part of Prespa watershed are managed by Prespa NP 
administration as well as by the local forestry management organizations. 
All of them aim to protect the forest habitats according to the provisions of 
national laws.

1.4.2 Protection status in Greece

According to the Habitats Directive, Grecian juniper forests are considered 
as a priority habitat type for the EU and Greece. It is particularly specified 
as *Endemic forests with Juniperus spp. - 42.A3 - Grecian Juniper (Junipere-
tum excelsae) - forest formations dominated by Juniperus excelsa, of the Os-
tryo-Carpinion subzone of the mountains of northern Greece (up to 900-
1000 m, around lake Prespa) and carries the sole code number 9562*. Since 
July 2009, according to the Joint Ministerial Decision No. 28651, the protec-
tion of the forest is obligatory, since the area belongs to the Prespa NP. The 
authorities responsible for any management action in these forests are the 
“Management Body of the Prespa National Park” and the “Forestry Manage-
ment Service” of Florina.

1.4.3 Protection status in fYR of Macedonia

Grecian juniper forests are not directly protected by the national legislation 
of FYR of Macedonia. However, the responsibility to protect these forests 
comes from obligation to implement Bern Convention requirements. Con-
cerning Grecian juniper forests in Prespa, a responsible authority for their 
protection is Galichica NP since all Grecian juniper forests are distributed 
in this NP. Indeed, this forest type is defined as priority habitat in Galichica 
NP Management Plan.
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1.5 Previous actions - review 
of relevant research or 
conservation projects
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Safeguarding and knowledge-based management are critical factors for the 
conservation of Grecian juniper forests. However, relevant conservation 
shaped studies concerning this habitat type have not been conducted so far 
in any of the three countries sharing the Prespa watershed. All of the re-
search and studies done to date consider the phytosociological investigation 
of Grecian juniper forests, juniper natural regeneration and fungal commu-
nity composition, mostly in FYR of Macedonia and Greece. Some of them 
are old (Em 1962; 1968) and some are quite recent (Karadelev 1993; 1994; 
1995; 2000; 2002) or published last year (Matevski et al. 2010; 2011, Vrahna-
kis et al. 2010; 2011, Fotiadis et al. 2010, Staboulidis 2010).
However, some scattered conservation studies or actions were conducted 
more recently in Greece and FYR of Macedonia.
In Greece, some of the actions undertaken until now are: (a) mapping and 
geographic representation of the juniper forests’ area, together with suggest-
ed management actions (funded by the SPP and completed in 2011, Vrahna-
kis et al. 2011); (b) the Management Plan of the Prespa NP (Giannakis et al. 
2011); and (c) an M.Sc. study for juniper natural regeneration (Staboulid-
is 2010).
In FYR of Macedonia all actions carried out so far were in the frame of Gal-
ichica NP annual activities. According to the Annual Program for Nature 
Protection of Galichica NP (2007), the following protection measures are 
provided, that directly or indirectly relate to the communities of Juniperus 
excelsa: plan for protection against fires; purchase of fire-fighting equipment 
and maintenance of the existing equipment for protection against fire; con-
fining the Great Cormorant nesting; supporting the wild GJ rehabilitation 
and some other measures indirectly related to this habitat type. 
The Programme for Nature Protection of Galichica NP in 2007, anticipates 
two protection measures: i) Measure 12.1: destroying Great Cormorant 
nests prior to their egg nesting; ii) Measure 12.2: regeneration of wild Greek 
juniper trees through examination of seed sprouting and seed planting with 
stratified seed; iii) protection of certain wild Greek juniper trees from the 
expansion of Ephedra campyloda. Not much has been done concerning im-
plementation of these plans on the ground so far.
Apart from the law-driven protection, we are not aware of any other active, 
past or present conservation activity concerning Greek juniper woods in Al-
bania.
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2.1. threats and limiting factors

2.1.1. General issues

Most of the threats for Grecian juniper forests are generated by human interventions, which include not only 
intensive practices and the extraction of wood for construction in the past, but also the abandonment of tradi-
tional practices. According to the current condition of Grecian juniper forests, described in the previous chap-
ters, it seems that the major areas of threat are characterized by the increasing risk from vegetation succession 
following the abandonment or reduced intensity of traditional practices. This is particularly evident in Greece 
and FYR of Macedonia, while in Albania the major problem is habitat degradation (Aims 1, 3, 6). 
The current status of Grecian juniper forests in the Prespa watershed differs between the three countries. In 
Greece and FYR of Macedonia, the problem arises from the accumulation of biomass in the understorey and 
the invasion of broad-leaved woody species, which is favored by the reduction of logging activities and graz-
ing. On the contrary, Grecian juniper forests in Albania are overly or improperly logged (often leaving stand-
ing stumps cut in 1 m height above ground level) and over-grazed (Aims 1, 3 and 6). 
J. excelsa is a photophilous species and Grecian juniper forests are transitional communities dictated by prima-
ry succession (and not of climax-type); thus their management should consider:
•	 safeguarding the natural regeneration of trees through human intervention, a process requiring open can-

opy (sparse) forests, and probably non-compacted soils (Aim 3); and 
•	 the alteration of GJFs dynamics; it seems that they form a transitional stage in the natural succession to 

broad-leaved deciduous forests (Aim 1). 

Consequently, it becomes evident that in sparse and often pure Grecian juniper forests, natural regeneration 
must be promoted (Aim 9); whilst in mixed dense forests (junipers and invading broad-leaved woody species), 
thinning practices should be designed in order to ensure adequate free space to help the emergence of the pri-
mary stages of ecological succession1 and the improvement of juniper primary growth (Aims 1, 3).
Several factors have had an impact on the fire hazard in relation to Grecian juniper forests in the Prespa water-
shed. The most significant among them include terrain configuration, climate, altitude, plant community com-
position, together with the high accumulation of biomass (as mentioned above) within the Grecian juniper for-
ests and those areas adjacent to them. Thus:
•	 the terrain where this habitat is distributed is characterized by steep slopes and dales. This facilitates rapid 

spread of fires, as well as difficult access for their suppression (on the part of fire fighting teams). 
•	 the Grecian juniper forests are distributed in the zone of thermophilous oaks, i.e. up to around 1100 m.a.s.l. 

This is the zone where most of the human activities occur, and this is an additional reason for the increased 
risk of fires. For example, the most devastating fire in Greece (in Peloponnesus, 2007) was probably begun 
by a barbeque and immediately spread because of the winds and the high accumulated biomass within the 
forests and the grasslands. This doubles the chances for occurrence of forest fires. As a result of sufficient 
soil moisture accumulating during the winter months, the understorey vegetation grows very fast during 

1  The succession process was probably halted in the past by natural fires (caused by thunder storms) which were also provided by 
the high quantity of the biomass.
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the spring period. However, the grass becomes very dry in the critical season of summer which makes it 
a highly combustible ‘fuel’ with high abundance. Grazing may significantly contribute to overcoming this 
problem by reducing fire fuel (Aim 3). Despite the high quantity of combustible material the climate char-
acteristics also have significant impact on the moisture of the fuel. Because of the dryness in the summer 
the percentage of soil and air moisture is very low, which drastically reduces the fine fuel moisture (main-
ly dried grass and forbs, small dried branches, fallen dried leaves, etc.). During summer the percentage of 
the fine fuel moisture is usually about 5% which makes it easily flammable, thus increasing the possibility 
of the rapid spread of fire. 

•	 the network of forest roads is well developed in this region and it makes human access into the forest rather 
easy. The presence of local people in Grecian juniper forests may cause fires as a result of a number of activ-
ities. The Transboundary Prespa Park area sustains various agricultural activities and also has a fruit grow-
ing tradition. Clearing and burning organic residues in fields and orchards are frequent practices. The high 
number of tourist facilities in the region contributes to an increased number of visitors, especially during 
the summer which is the critical season for forest fire incidents. The collection of tea herbs, common juni-
per fruits, etc., also attracts people into the forest and its vicinity.

•	 certain features of the Grecian juniper forest itself have an influence on fire hazard. It inhabits very poor, 
shallow, rocky (sometimes even pure rocks) soils. This affects the humidity of the fine fuel, often met in low 
quantities, thus making it easily flammable. Increased fire risk and the speed of fire expansion are also as-
sisted by the presence of prickly juniper (Juniperus oxycedrus), an easily flammable and burning species 
(Delabraze and Valette 1983). Overall, the above mentioned factors and characteristics make the Grecian 
juniper forests habitat type susceptible to forest fires (Aims 2 and 6). 

Illegal logging (Aim 1), construction activities (often illegally) (Aim 4) and even the archaeological excava-
tions (Aim 5) inside Grecian juniper forests are considered additional threats. These are the results of: (a) lack 
of knowledge of local people and authorities about the significant of the Grecian juniper forests (Aims 5 and 
6); and (b) relaxed enforcement of the legal documents (Aims 1 and 4). These problems, together with the lack 
of adequate scientific knowledge about the ecology of Grecian juniper forests (Aims 7, 8 and 9), are factors that 
restrict the planning and the implementation of their sustainable management.
When dealing with the conservation of Grecian juniper forests, a basic problem is the lack of scientific evi-
dence, management plans, reports etc. related to the management of this particular habitat type. To fill this gap, 
local Forest Services and Protected Areas Management Bodies (authorities) (PAMAs), should be asked to par-
ticipate in the implementation of pilot management activities and monitoring programs (Aim 3). Low biodi-
versity awareness, ignorance of the contribution of biodiversity to sustainable development and socio-econom-
ic welfare, and the effects of human activities on it are the main obstacles in applying good conservation prac-
tices. Low institutional capacities for nature conservation in the region also represent obstacles. However, pub-
lic awareness and the training of protected areas staff should be an efficient tool for overcoming these barriers. 



38

Conservation Action Plan for 
Grecian Juniper forests in the Prespa 

Lakes’ Watershed

Grecian Juniper 
forests

2.1.2. threat analysis

Threats of anthropogenic origin include:
•	 Logging. The problem of uncontrolled wood cutting and logging for firewood is particularly acute in the 

Albanian part. In Greece these practices stopped some years ago; a fact that resulted in relatively low area 
(28%) of degraded Grecian juniper forests. In FYR of Macedonia, whilst there is some illegal logging, it 
does not have too much impact, mainly due to the punctual intervention and control exercised by the Gal-
ichica NP management team.

•	 Forest fires. The potential risk of Grecian juniper forests fires in Galichica NP is quite significant. The latest 
fire on Galichica occurred in 2008 and burnt a large mountainous area. The latest fire that occupied Gre-
cian juniper forests in the Greek part broke out 60 or more years ago (according to the local people). How-
ever, increased tree densities, due to the abandonment of livestock grazing and logging activities, and the 
encroachment of woody species has significantly increased the fire risks, especially after or during years of 
high aridity. The high degree of probability of occurrence of fire, the problematic early localization of the 
fire and the major consequences it carries, place this as a highly significant current threat.

•	 Unsustainable livestock grazing. The frequently-occurring overgrazing, starting at the early stages of vegeta-
tion growth has resulted in a reduction in the cover of vegetation and an increase of eroded areas; the high 
rate of erosion directly affects the loss of nutrients and herbaceous vegetation cover. This problem is most-
ly evident in Albania. Overgrazing, in combination with intense illegal wood cutting activities, is one of 
the major reasons for Grecian juniper forest degradation in Albania (64.49% of the Grecian juniper forests 
in Albania are degraded). In Greece and FYR of Macedonia such practices have almost completely ceased.

•	 Abandonment.  It seems that the most of the area of Grecian juniper forests in Prespa is characterized by an 
increasing risk from vegetation succession following abandonment of the traditional, low intensity practic-
es1. This is particularly evident in Greece and FYR of Macedonia.  Invasion of broadleaved woody species, 
due to a primary succession and the high understorey cover and biomass may lead to highly increased risk 
of fires during dry and hot periods.

•	 Construction activities. The ongoing deterioration of this habitat is further accelerated by the pressure from 
tourism, building, infrastructure construction and other human activities, mainly within the borders of 
Galichica NP: (however, they are presumed to be reducing). Recently a radio transmitter was established 
on one of the Galichica’s peaks, but other constructions are not anticipated. Attention should be paid to the 
lower-lying areas around Sirhan, where it is likely that there will be a certain level of pressure for the con-
struction of vacation houses. 

•	 Archeological excavations. Archeological activities are taking place and/or may take place in future on the 
island of Golem Grad and the Sirhansko Kale locality, above Sirhan, where the presence of archeological 
sites is confirmed. 

•	 Poor communication. A lack of exchanging information among representative authorities regarding the sta-
tus of this habitat are also provides a threat. The lack of collaboration among the countries that share this 
habitat should be particularly highlighted in this context.

1  The primary succession in the past probably disrupted after natural fires (for example due to thunders), the latter facilitated by the high 
quantities of accumulated dry biomass.
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Some ecological factors can also affect the structure and the functions of Grecian juniper forests, such as:
•	 Great Cormorant colonies. The Great Cormorant (Phalacrocorax carbo) should not be confused with the 

rare Pygmy Cormorant (Phalacrocorax pygmaeus) which also occurs at Prespa. The Pygmy Cormorant is 
much smaller in size, has a lighter build and a relatively longer tail than its larger cousin. Whilst the Great 
Cormorant is relatively abundant in Europe the Pygmy Cormorant is rare, particularly in Western Europe 
and increasingly in the Balkans. Care should therefore be taken on Prespa to avoid confusion of the spe-
cies and the inadvertent application of control measures that were intended for the Great Cormorant to the 
smaller of the two species. The Great Cormorant colonies are found on Greek Juniper stands in the islands 
of Golem Grad (FYR of Macedonia) and Vidronisi (Greece). Despite the relatively low level of scientific 
knowledge about the relationship between Greek Juniper and Great Cormorant it is important to: (a) mon-
itor the characteristics of Great Cormorant colonies; and (b) identify a level of use by Great Cormorant of 
the Greek Juniper that ensures the well-being of the forest as well as sustaining the needs of the Great Cor-
morant. However, at this time there is no active intervention to solve the problem.

•	 The juniper pocket rot (Pyrofomes demidofii) is a basidiomycyte (Polyporaceae) which parasitises and causes 
damage to Juniperus excelsa. For the present, this parasite is not a serious threat for the juniper trees and is 
probably a natural component within the Grecian juniper forests; however it should be taken into consid-
eration for scientific monitoring.

•	 Limited capability of Greek Juniper natural regeneration. This is an issue to be taken into consideration in es-
tablishing the correct medium- to long-term regeneration of Greek Juniper. It is therefore included in the 
contextual information and actions below.

2.2. Grecian juniper forests conservation 
action plan

2.2.1. overview of the overarching goal 

This Grecian juniper forests Conservation Action Plan is the first comprehensive document that offers fun-
damental guidelines for the management of this habitat type in Prespa lake watershed. This plan is based on 
the recent scientific and ecological knowledge about the Greek Juniper stands from all three countries sharing 
Prespa lake watershed. It is also based on the accepted and ratified international conventions, plans and recom-
mendations related to Grecian juniper forest habitat conservation and protection worldwide. The action plan 
is deliberately written to be adaptive and flexible so that it can be changed after revisions made over certain pe-
riods of time. 
The overarching goal of this action plan is:
•	 To	ensure	the	long-term	favourable	conservation	status,	sustainable	management,	restoration	and	protec-

tion of the Grecian juniper stands in the Prespa watershed, including across trans-national boundaries.
•	 In	order	to	achieve	this	overarching	goal,	aims,	objectives	and	recommended	actions	were	defined	accord-
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ing to known threats to the habitat type in Prespa lake watershed. Aims, objectives and recommended ac-
tions defined for reaching the overarching goal are presented in Table 2. 

2.2.2. Detailed action plan

To fulfill the overarching goal, 9 main aims were defined that include 11 objectives and 27 recommended ac-
tions through a participative process involving forest habitats experts from all three countries and external 
consultants. Some of the objectives/recommended actions may be involved in more than one aim/objective. 
With very few exceptions, all the objectives and the recommended actions concern all three countries that 
share the Prespa lakes watershed. 

Actions should ideally be designed and implemented on a transboundary level with cooperation 
among scientists, local governments, the Protected Areas Management Bodies (Authorities) and 
other local NGOs, under the umbrella of the Transboundary Prespa Park

Aims and associated objectives are:
•	 Aim 1 - Establish sustainable management of Grecian juniper forests, which includes: (a) the prevention of 

illegal logging and cutting; (b) introduction of sustainable management for coppicing; and (c) effective en-
forcement of existing legislation. The proposed actions for accomplishing these objectives are focused more 
on changing the management practices and enforcement of legal documents respectively (Table 2).

•	 Aim 2 - Eliminate fires, which include the improvement of prevention and pre-suppression measures in or-
der to decrease the number of fires and reduce the area burned. Several actions, including the production of 
awareness raising materials that will help people, especially those who live in the area, to learn and under-
stand about fire prevention are proposed with regard to this aim. Signing a multilateral Protocol for Coop-
eration among the three countries is one of the actions with the highest priority, since it is essential to have 
an effective coordination and cooperation for such problem like forest fires (Table 2)

•	 Aim 3 - Establish proper levels of grazing in Grecian juniper forests, which includes: (a) gaining knowledge 
on proper levels of grazing; and (b) to introduce/modify grazing practices in order to establish effective 
levels and frequency. In order to accomplish this aim, long-term activities have been proposed such as the 
preparation of a grazing management plan with proposed measures adapted to each country and contain-
ing pilot management measures to be considered for implementation by the NPs management bodies (Ta-
ble 2). 

•	 Aim 4 - Decrease the construction activities within the Grecian juniper forests, which include the preven-
tion of uncontrolled (mostly illegal) urbanization/construction activities. Since there are legal documents 
that prevent such activities within this habitat the main activity for accomplishing this aim is simply to 
achieve their consistent implementation and application (Table 2).  Another proposed activity in order to 
prevent damage is to raise awareness among the authorities in relation to the preparation and adoption of 
different urban and other spatial plans.
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•	 Aim 5 – Ensure that archaeological excavations avoid damage to Grecian juniper forests; potentially could 
include the: (a) prohibition of mass excavation inside the habitat; and (b) raising the awareness of the Ar-
chaeological authorities (Table 2)

•	 Aim 6 - Improve communication of the values, benefits, and threats to Grecian juniper forests. Ensuring 
communication at all levels is a very important task that needs to be taken into consideration when pre-
paring the Action Plan. The following objectives were proposed: (a) to make information available to the 
public, local communities and visitors; and (b) to address and establish trilateral communication. Actions 
include: organizing campaigns or educational programs; and creating a trilateral juniper communication 
group that will have meetings (teleconferences etc.) on a regular basis (Table 2).

•	 Aim 7 - Acquiring knowledge about the ecological relationship between Greek Juniper and Great Cormorant. 
Actions included: beginning a monitoring process in order to examine the effects of the Great Cormorants; 
and raising awareness among authorities about the issues (Table 2).

•	 Aim 8 - Acquiring knowledge about the ecological relationship between Greek Juniper and fungi. The action 
was to monitor the impacts of fungi as part of normal monitoring activities in order to assess the level of 
threat (if any). The objective regarding this aim is to improve our scientific knowledge, by monitoring of 
fungal biology and intervention on natural processes and take appropriate action if such a threat is identi-
fied (Table 2).

•	 Aim 9 - Acquiring knowledge about the biological and ecological needs of Greek Juniper; applying this knowl-
edge for effective management of Grecian juniper forests.  Actions included: beginning a monitoring pro-
cess in order to examine the regeneration, structure and phenology of Greek Juniper and raising aware-
ness among authorities about the necessity of gaining knowledge for the ecology of Grecian juniper forests.

In Table 2, conservation measures to confront threats to Grecian juniper forests in the Prespa area are set out. 
Table 3 includes priority measures that should be applied immediately by the responsible management author-
ities.

Table 2. Recommended conservation actions for the Grecian juniper forests (GJF) habitat

Threats Aims Objectives Actions
Time-

frame1 Implementation Prioritization2

Unsustainable 
logging

1. Establish 
sustainable 
management 
of GJFs

1.1 Introduction 
of sustainable 
management                       

1.1.1 Change of current management 
practices (management plan): by reducing 
logging of junipers and increasing logging 
of invasive broadleaved trees   

LT
Experts, PAMA, NGOs, Forest 
Services

I

1.2 Prevention 
of illegal cutting 
through effective 
enforcement of 
existing legislation

1.2.1 Enforcement of the legal documents 
(prevent illegal logging)

LT
MOEPP, MOAFWE, PAMA, 
Forest Services

I

1  LT: Long-term (5 years), MT: Medium-term (3 years), ST: Short-term (1 year)

2  I: Immediate actions, II: Actions proposed to be accomplished within this action plan, III: Actions proposed to start with implementation with-
in this action plan.
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Threats Aims Objectives Actions
Time-

frame1 Implementation Prioritization2

Forest fires
2. Eliminate 
fire risk

2.1 Improved 
measures of 
prevention and pre-
suppression in order 
to decrease number 
of fires and burnt 
areas

2.1.1 Printing and distribution of 
advertising materials for forest prevention                                                                                                                                      

ST
Experts, NGOs, PAMA, 
Municipalities

II

2.1.2 Organization of TV and radio 
campaigns  

MT NGOs, PAMA, Municipalities III

2.1.3 Training of NP staff and volunteers 
along with procurement of proper 
equipment and tools for fire suppression  

MT NGOs, PAMA, Municipalities III

2.1.4 Establishment of early fire’ detection 
systems

LT
Experts, PAMA, voluntary 
fire groups

I

2.1.5 Signing of multilateral Protocol for  
Cooperation (Albania, FYR of Macedonia 
and Greece)

ST
PAMA, Fire Brigade, Forest 
Services, Governments

I

Unsustainable 
Grazing

3. Establish 
proper levels of 
grazing in GJFs

3.1 Defining proper 
levels of grazing 
in GJFs

3.1.1 Preparation of a grazing management 
plan

LT PAMA, Municipalities, NGOs I

3.2 Introduce/
modify current 
grazing practices in 
order to establish 
proper levels and 
frequency

3.2.1 Introduce a small flock of goats (20-
30 individuals) or increasing the population 
of chamois – in FYR of Macedonia where 
there are no domestic animals

LT “Galichica” NP III

3.2.2 Combine pilot management measures 
to prevent primary succession, having 
grazing as the basic tool

MT PAMA, Municipalities, NGOs II

Human 
construction 
activities 

4. Decrease 
construction 
activities 
within the GJFs

4.1 Prevention 
of uncontrolled 
(mostly illegal) 
construction 
activities

4.1.1 Enforcement of the legal documents 
(prevent illegal constructions)
4.1.2 Awareness raising of the authorities 
(local and central) about preparation and  
adoption of different urban plans

LT

Authorities responsible 
for prevention of such 
illegal activities (mainly 
governmental)

III

Archeological 
excavations 
inside GJFs

5. Ensure that 
archaeological 
excavations 
avoid damage 
to GJFs

5.1 Prevent damage 
to GJFs through 
archaeological 
excavation

5.1.1. Prohibition of mass excavation inside 
GJFs
5.1.2. Raising the awareness of the 
Archaeological authorities

LT
Archaeological authorities, 
PAMA

III
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Threats Aims Objectives Actions
Time-

frame1 Implementation Prioritization2

Poor 
communication

6. Improve 
communication

6.1 Make 
information 
available to the 
public (local 
communities and 
visitors)

6.1.1 Organize campaigns/educational 
programme

LT
PAMA, experts, NGOs, 
Municipalities

I

6.1.2 Publication/production of info 
materials (use synergies, existing 
mechanisms, models, etc.)

LT Experts, NGOs, PAMA II

6.2 Address and 
establish trilateral 
communication

6.2.1 Ensure full integration with the 
development and implementation of the 
management plan

MT Municipalities, PAMA III

6.2.2 Create a trilateral juniper 
communication group (linked to the 
appointment of communication officers in 
each country)

ST
Municipalities, NGOs 
representatives, PAMA 
representatives

II

6.2.3 Group meetings (through 
teleconference) on regular basis

MT
Municipalities, NGOs 
representatives, PAMA 
representatives

II

Lack of scientific 
knowledge

7. Acquiring 
knowledge 
on GJ/ Great 
Cormorant 
relation

7.1 Applying this 
knowledge for 
effective GJFs 
management, 
without hampering 
Great Cormorant 
biology

7.1.1 Setting observation parameters for a 
long term monitoring scheme

LT Experts, PAMA, NGOs III

7.1.2 On boat observation of Great 
Cormorants by binoculars

LT Experts, PAMA, NGOs III

7.1.3 On the ground observations for GJ’s 
condition

LT Experts, PAMA, NGOs III

8. Acquiring 
knowledge 
on GJ/fungi 
relation

8.1 Applying this 
knowledge for 
effective GJFs 
management

8.1.1 Detecting GJ/fungi stands LT Experts III

8.1.2 Setting observation parameters for a 
long term monitoring scheme

LT Experts III

9. Acquiring 
knowledge 
on biological 
and ecological 
needs of GJ

9.1 Applying this 
knowledge for 
effective GJFs 
management

9.1.1 Monitoring GJ phenology LT Experts, PAMA, NGOs III

9.1.2 Monitoring GJF structural changes LT Experts, PAMA, NGOs III

9.1.3 Setting observation parameters for a 
long term monitoring scheme

LT Experts, PAMA, NGOs III
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Table 3. Grecian juniper forests habitat conservation and survey actions prioritization

Priority action(s) Short description Budget (€) Stakeholders
Leader(s)/
potential 

performers
Indicator

Combine pilot management 
measures to control shrub 
encroachment, having grazing 
as the basic toll 

Thinning activities (applied on broad-leaved woody 
species only) by mechanical means followed by 
grazing (and pruning) by goats to control new shoots 
sprouting from stumps

10,000 (only 
for GRC)

Experts,  PAMA, 
NGOs, Forest 
Services, shepherds

PAMA
- Density of standing GJ trees
- Density of seedlings

Enforcement of the legal 
documents

Legal documents (laws, regional decisions, 
international documents, etc.) must be enforced 
by authorities to stop the illegal logging and illegal 
constructions

-
MOEPP, MOAFWE, 
PAMA, Forest 
Services.

PAMA

- Density of illegally GJ trees 
cuttings
- Area occupied by illegally 
built constructions (per type)

Grazing management plan
Calculation of grazing capacity of GJFs, adjustment 
of grazing in time and space, incentives and 
compensations

60,000
PAMA, Scientists, 
Municipalities, NGOs, 
shepherds

PAMA,
Scientists

- Area under sustainable 
management
- Density of standing GJ trees
- Density of seedlings

Establishment of early fire’ 
detection system (on the 
ground) groups

On ground observations by guards in order to ensure 
early fire detection

15,000
(only  for 
MKD)

Experts, PAMA 
voluntary fire 
groups, P.E. 
“Macedonian 
forests”, DPR

Experts, 
PAMA 

- number of observations per 
critical season
- Fire detection systems 
established in order to ensure 
initial attack timely

Organize campaigns/
educational programme 

Leaflets, workshops, use of local media (etc.) in order 
to raise awareness of public for the importance and 
the protection of GJFs

20,000
Experts,  PAMA, 
NGOs, local people, 
journalists

PAMA

- Number of leaflets
- Number of people that 
participated in the educational 
programmes

Signing of multilateral Protocol 
for Cooperation on fires 
suppression

A legal document that establishes the cooperation in 
order to enable joint actions of the teams from the 
three countries

500
PAMA, Fire Brigade, 
Forest Services, 
Governments

PAMA - Signed Multilateral Protocol

Training of NP staff and 
volunteers along with 
procurement of proper 
equipment and tools for fire 
suppression   

One of the preconditions for efficient early fire 
suppression is the well trained personnel as well as 
the proper equipment.

150,000
(only  for 
MKD)

NP “Galichica”,  
voluntary fire 
groups, P.E. 
“Macedonian forests”

NP 
“Galichica”,  
voluntary fire 
groups

- Number of trained people
- Number and variety of 
equipment purchased for fire 
suppression

Establishing long monitoring 
systems

Systems to monitor a) Juniper/fungi relations, b) 
Juniper/ Great Cormorant relations, c) natural GJ 
regeneration

2,000 per year
Scientists,  PAMA, 
NGOs

Scientists
- Regular flow of monitoring 
data
- Number of monitoring sites 
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2.3. General recommendations for Grecian 
juniper forests

In the following text some of the recommended priority actions are elaborated in more detail. The proposed 
actions are classified into two groups of recommendations linked to: (a) research and survey; and (b) recom-
mended conservation actions.

2.3.1. Research and survey recommendations

i. Preparation and implementation of a grazing management plan (GMP)

As previously mentioned, one of the major problems for Grecian juniper forests is the current – spatially un-
balanced – grazing regime. The GMP can be a valuable tool for the adjustment of grazing not only spatially, 
but also temporally. This GMP will define the major targets that could be achieved by grazing, such as: (a) the 
regular distribution of grazing depending on the farmers’ needs and the grazing capacity of the forested pas-
tures; and (b) the desired level for the regular regeneration and structure of Grecian juniper forests. The GMP 
will also suggest incentives (such as water sources) and compensation schemes for the domestic animals and 
the shepherds in order to change their practices. Regular grazing, on a long-term basis, will probably have the 
following effects:
•	 decrease of the degradation of Grecian juniper forests due to overgrazing; overgrazing reduces the regen-

eration of juniper, increases soil erosion and has other negative effects through the secondary activities of 
the shepherds (eg. illegal coppicing); and

•	 halting of the primary vegetation succession facilitated by undergrazing; undergrazing increases the accu-
mulated biomass in the understorey while other broadleaved woody species are invading the Grecian juni-
per forests (thus increasing wildfire risk).

The control of shrub encroachment is strongly facilitated by the use of natural grazers such as goats, which con-
sume (browse) mostly fresh sprouts, annual twigs, digestible shoots, seedlings, juvenile plants, leaves and fruits 
(acorns). In FYR of Macedonia, where there are no domestic animals, it is suggested that a small flock of goats 
should be introduced (20-30 individuals) from Greece and Albania. The introduction of chamois is question-
able, since the species is attracted mostly by fresh herbs rather than sprouts or twigs and there is also an in-
creased risk that they might eat the regenerating Greek Juniper. Alternatively, chamois introduction is ecolog-
ically more proper (in relation to scrub and shrub control), since it is a browser; however its introduction (if 
any) must be carried out with care, i.e. in low numbers and its diet selection should be monitored.    
Suggested contents of the GMP are included in Table 4.
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Table 4. Suggested contents of grazing management plan

Part Chapter Contents

Part A’

00 Introduction Context of appointment, Objectives, Expected results, Importance, Studiers

01 General description Areal surface and administrative limits, Land tenure, Protection status, Transporting conditions, Functions and uses

02 Socio-economic elements Population data, Economic data

03 Abiotic elements
Ground surface morphology – Elevation, Geologic – petrographic setting, Soil conditions, Climate, Hydrology, Typical 
landscape elements

04 Land cover/uses and biotic elements
Land cover and land use (description an identification of several types of forest ranges in respect to junipers, shrub 
encroachment and levels of succession), Vegetation, Flora, Fauna, Management targets

05 Management data
Current management, Rangeland units, Rangeland condition/health, Production – current grazing capacity, Livestock 
husbandry (Animal capital, Grazing conditions, Stocking rate, Stocking density), Infrastructures, Services

06 Assessment - Conclusions

Part Β΄

07 Management suggestions

Management goals, Suggested infrastructures (fencing works, watering works, stables – animal sheds, shepherd 
dwelling, other technical works), Suggested  vegetation improvement, Control of undesirable plant species, Production 
– expected grazing capacity), Suggested livestock management (livestock number and species, management system, 
adjustment of animal capital, special adjustments, shepherds’ organization), Service improvement, Expected impacts on 
protection targets, System of data collection and monitoring

08 Economic analysis Return assessment (expected versus current return), Conclusion

09 Application of the study Timetable of application, Management body and system, Process of study update and reform

10 References

Annex

Ι Fact sheets of rangeland units 

ΙΙ Maps
ΙΙ.01 Orientation maps
ΙΙ.02 Current vegetation maps
ΙΙ.03 Distribution map of protection targets
ΙΙ. 04 Maps of works and infrastructure (current, suggested)

III Photographic material

Part C΄ Early Environmental Assessment

The implementation of grazing practices proposed by the GMP should take place immediately after the GMP 
is approved by the PAMA and by the municipalities (and after the authorization of the various Forest Services 
if and where this is necessary). The PAMA, municipalities and NGOs must take care for the successful imple-
mentation of the GMP, for example through: (a) the proper establishment of the works suggested by the GMP; 
and (b) public appreciation of the GMP (mainly the balance of shepherds’ expectation for economic profit and 
Grecian Juniper forest’ reservation).
Objectives: (3.1.) defining proper levels of grazing in Grecian Juniper forests, (3.2) Introduce/modify current 
grazing practices in order to establish proper levels and frequency – also connected with (1.1) Introduction 
of sustainable management, (2.1) Improved measures of prevention and pre-suppression in order to decrease 
number of fires and burnt areas, (9.1) Applying this knowledge for effective Grecian Juniper forests manage-
ment.

Approximate costs: 60,000 € 
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Area: all countries 
Stakeholders: PAMA, Scientists, Municipalities, NGOs, Shepherds
Timeframe: long-term
Priority: Immediate action 
Indicators: (a) density of standing GJ trees, (b) density of seedlings

ii. Establishment of early fire detection system 

Pre-suppressive (preparatory) measures include early fire detection, establishment of an open road network 
and organization of firefighter transport.
Early fire detection can easily be organized thanks to the terrain configuration. In the FYR of Macedonia it is 
sufficient to arrange two observation points during the critical period of the year (June-September), one each 
in the Sirhan and Stenje areas. Also, four observation points (one on the peak of Devas, one between the area 
of Koula and Pili, one in Vrondero Mountain and one in the area of Mikrolimni-Oksia) may be sufficient in the 
territory of Greece and two in Albania.

Objectives: (2.1) Improved prevention and pre-suppression measures in order to decrease the number 
of fires and burnt areas – probably connected with (1.2) Prevention of illegal cutting through effective 
enforcement of existing legislation, (4.1) Prevention of uncontrolled (mostly illegal) construction ac-
tivities
Approximate costs: 15,000 € for FYR of Macedonia
Area: all countries
Stakeholders: Experts, PAMA, voluntary fire groups
Timeframe: long-term
Priority: Immediate action
Indicators: number of observations per critical season fire detection systems established in order to en-
sure initial attack timely

iii. training of NP staff and volunteers along with procurement of proper 
equipment and tools for fire suppression   

Pre-suppressive (preparatory) measures for forest fires also include recruitment and training of firefighters. 
The required number of trained firemen is 160, 40 firemen in FYR of Macedonia, 40 firemen in Greece (avail-
able by Fire Brigade) and 40 firemen in Albania. These would be allocated at eight locations with 20 firemen at 
each site (four teams of 10 firemen each). Vehicles, equipment and tools that need to be provided for the above 
firemen are given in Table 5 (only for FYR of Macedonia). Their training should be carried out under the train-
ing programme EuroFire or by experts from the Forestry Departments of Universities and Schools of Applied 
Sciences..
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Table 5. Equipment and tools that need to be provided for the fireman brigade (MKD)

Ordinal 
number Type of vehicle, equipment and tools Quantity

1 Helmet Gallet f2 extreme with Glasses 80

2
Combined tool
Gorgui Básica (combination of: rake, McLeod, Pulaski)

24

3 Back Pumps Ergonomic vallfirest (20 l) 80

4 Fire Beaters 24

5 Leather Gloves MORAN 80

6 Jacket Vallfirest with mask NOMEX EN 340 EN 15614 EN 531 80

7 Fire Pants Vallfirest NOMEX EN 340 EN 15614 EN 531 80

8 Fire fighting boots 80

9 Chain saw Sthil MS200 3,3kg 16

10 Brush Hook 24

11
Water reservoir with pump and hoses (mounted on vehicles)
Slip on Unit in Inox Low pressure With Basic Inoxestructure (500 l)

4

12
Winch for vehicles, with a cord
Superwinch

4

13
Terrain vehicles - Pick up (Slip on Unit is mounted onto it)
Pick up (Nissan, Toyota, Mitsubishi, Ford)

4

14 First Aid kit 80

15 Binocular  8

Objective: (2.1) Improved measures of prevention and pre-suppression in order to decrease number of 
fires and burnt areas
Approximate costs: 150,000 €
Areas: FYR of Macedonia
Stakeholders: NP “Galichica”, voluntary fire groups, P.E. “Macedonian forests”-Resen
Timeframe: short-term
Priority: Immediate action
Indicators: Number of courses given, number of trained individuals, number and variety of equipment 
purchased for fire suppression

iv. organize campaigns/education programme

The organization of campaigns for the importance of Grecian juniper forests and their conservation in the 
Prespa area may take different forms, such as: (a) information workshops and panels; (b) leaflets; (c) excur-
sions and outdoor information panels inside Grecian juniper forests; and (d) information through websites of 
the PAMA. Moreover materials are always needed in order to inform the public about forbidden activities that 
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they have to be aware of during the fire season. These campaigns can be organized by the PAMA and by NGOs.
Objectives: (6.1) Make information available to the public (local communities and visitors) – also con-
nected with (2.1) Improved measures of prevention and pre-suppression in order to decrease number 
of fires and burnt areas, (4.1) Prevention of uncontrolled (mostly illegal) construction activities, (5.1) 
Prevent damage to Grecian Juniper forests through archaeological excavation
Approximate costs: 20,000 €
Areas: all countries
Stakeholders: PAMA, experts, NGOs, Municipalities
Timeframe: long-term
Priority: Immediate action
Indicators: Number of people that took participation in the educational programmes, number of leaflets

v. Signing of multilateral Protocol for Cooperation on fires (Albania, 
Greece and fYR of Macedonia)

In order to enable joint actions of the teams from the FYR of Macedonia, Greece and Albania while putting out 
fires, both on the territory of Greece and the territory of FYR of Macedonia, it is necessary to sign a Protocol 
for Cooperation. The Protocol should be prepared using the recommendations contained in the Legal Frame-
works for Forest Fire Management: International Agreements and National Legislation, FAO Forest Protection 
Working Paper.
Items that need to be covered by the agreement are found in Table 5. 

Table 6. International Agreements on Forest Fires

Standard Entries Used to Identify Common Elements in International agreements on forest fires

Agreements on Forest Fires

1.    Name of the Agreement and date

2.    Parties

3.    Purpose

4.    Definitions

5.    Information and Coordination

6.    Personnel and Equipment

7.    Expenses

8.    Liabilities, Claims and Compensations

9.    Limited territorial application

10. Border crossing

11. Operating plans / Guidelines

12. Interpretation and settlement of disputes

13. Entry into force, duration, termination and withdrawal

14. Amendments

15. Other provisions
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Objectives: (2.1) Improved measures of prevention and pre-suppression in order to decrease number of 
fires and burnt areas – connected also with (6.2) Address and establish trilateral communication
Approximate costs: 500 €
Areas: all countries
Stakeholders: PAMA, Fire Brigade, Forest Services, Governments
Timeframe: short-term 
Priority: Immediate action
Indicators: Signed Multilateral Protocol

vi. Establishing long-term monitoring sites to observe natural processes

Many ecological factors can affect structure and functions of Grecian juniper forests, such as: (a) Great Cor-
morant colonies in the Golem Grad and Vidronisi islands; (b) Pyroformes fungi, found on old trees; (c) capac-
ity for regeneration, etc.  A long-term monitoring system of these ecological factors is of great importance be-
cause it: (a) will increase the knowledge for these ecological factors and they affect on juniper trees; and (b) will 
set the critical factors above which human intervention will be necessary (e.g. for mechanical removal of the 
Pyroformes fungi, etc). This monitoring can be organized by experts in coordination with PAMA and NGOs.

Objectives: (7.1.) Applying this knowledge for effective Grecian Juniper forests management, without 
hampering Great Cormorant biology, (8.1, 9.1) Applying this knowledge for effective GJFs manage-
ment, also connected with: (1.1) Introduction of sustainable management, (3.1) Defining proper levels 
of grazing in GJFs, (3.2) Introduce/modify current grazing practices in order to establish proper lev-
els and frequency
Approximate costs: 2000 € per year
Area: mainly in FYR of Macedonia
Stakeholders: Experts, Protected Area’s management bodies, NGOs
Timeframe: long-term
Priority: Actions proposed to start with implementation within this action plan
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2.3.2. Conservation recommendations

i. Combine pilot management measures by forest services and the 
management bodies for thinning dense forests

When planning the thinning of mixed dense forests the following issues should be taken into consideration:
•	 broad-leaved species sprout easily, thus after cutting it is expected that they recover and re-establish fast;
•	 Greek Juniper (on the contrary) developed in limited space due to invading broad-leaved species which 

exhibit rapid primary growth – thus increasing the leaf surface exposed to sun-light (abaxial competition 
leading to interspecific competitive gain against invading broadleaved species) – without, however, respec-
tive secondary trunk growth in width (diameter). Both factors led to the development of thin trees with 
crowns restricted to the upper top; in case of non-protection by surrounding broad-leaved species, such 
trees are prone to break under pressure from heavy wind or snow.  

Therefore, only pilot measures should be applied by Forest Services aiming at indentifying the best manage-
ment methods (experimentation). Such mild pilot management measures for Greece and FYR of Macedonia 
are:
(a) Thinning activities (applied on broad-leaved woody species only) by mechanical means followed by in-

tensive grazing by goats in the two subsequent growing seasons (especially in spring, but in autumn 
as well) to control new shoots sprouting from stumps. Alternatively or additionally, a similar solution 
might be given by pruning of new shoots by shepherds for fodder. It is worth mentioning that prun-
ing used to be widely practiced in the past, especially in areas with harsh winters, while it is still prac-
ticed in Albania. During the third growing season after logging, in late spring, more intensive thinning 
can take place, also followed by grazing and pruning (for two successive growing seasons in spring and 
autumn). Later on, controlled pruning can be allowed, while grazing should be adjusted to proper (i.e. 
medium) rates with rotation of grazing animals every 3-4 years, depending on the succession of vege-
tation and based on a Specific GMP (with compartments for rotational grazing shown on maps). An-
other issue to take into account is that logging remnants should be removed from the forest (otherwise 
they might act as critical flammable biomass, and sources of pathogen development); they can be of-
fered to the local people as firewood. These measures are planned for implementation in three (3) plots 
of one (1) ha each.

(b) An alternative solution can be applied through the opening of trails (after thinning of broad-leaved 
species only) in dense stands dominated by woody broad-leaved species for the herds of sheep and 
goats. In the two successive growing seasons, intensive grazing should be practiced for the control of 
new shoots. Such control is restricted along the inner edges of the trails. Additionally, light pruning 
by stockmen can be applied on both inner sides of each trail. During the third growing season – after 
the creation of the trails – larger scale thinning (i.e. more intensive) can be practiced in the inner parts 
of the forests, which should also be followed by grazing and pruning (for two successive growing sea-
sons). In the outcome, controlled pruning could be allowed, while grazing should be applied at medium 
stocking rates with rotation of the herds every 3-4 years depending on the evolution of vegetation and 
on the basis of the Specific GMP. As previously mentioned, logging remnants should be removed from 
the forest to avoid their potential as flammable biomass; they can be offered to the local people as fire-
wood. These measures are planned for implementation in three (3) trails of one (1) Km each.

The above-mentioned management proposals provide for:
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•	 progressive removal of woody broad-leaved species
•	 aftermath control of their stump shoots
•	 removal of significant amounts of flammable biomass from the under-storey (by grazing)
•	 training and participation of shepherds on the conservation of Grecian juniper forests.

The final opening of the forest is expected to offer the right conditions for the sprouting of juniper seeds, while 
grazing on a 4-year rotation will provide for the viability of young juniper shoots. 
All the above-mentioned issues demand high levels of information be provided to Prespa local people about 
the importance of these forests at national and European levels, and on the risks imposed by vegetation succes-
sion and fires; all of which can be addressed by relatively common, low-cost, means. Even more important is 
the participation of shepherds in forest management, given that in the absence of sheep and goats the regener-
ation of broad-leaved woody species would be rapid (possible in periods shorter than 5 years).
It is also very important to note that specific programs should be designed and implemented on the monitor-
ing of the status of parent trees and on the natural regeneration in order to evaluate the results of the applied 
management measures. Additionally, the relations between soil compaction and soil bulk density (independ-
ent variable), and organic matter content and percentage of germination (dependent variable) should be exam-
ined. The latter requires the setting up of grazing-exclusion experiments (fenced plots 5 m X 5 m) for the de-
termination of the relation between grazing and natural regeneration.
Finally, the implementation of management practices should be designed in situ and not horizontally (i.e. with-
out examining specific site conditions).
Another potential experimental treatment could be the pruning of juniper trees (i.e. removing the lower 
branches only) as done in the past by fishermen (who used juniper branches in building traditional fishing ref-
uges/traps in the lakes) as a method to prevent fires and promote the development of high trees.

Objectives: (3.2) Introduce/modify current grazing practices in order to establish proper levels and fre-
quency – also connected with (1.1) Introduction of sustainable management, (2.1) Improved measures 
of prevention and pre-suppression in order to decrease number of fires and burnt areas, (9.1) Applying 
this knowledge for effective GJFs management
Approximate costs: 60,000 € for Greece and FYR of Macedonia
Area: mainly in Greece 
Stakeholders: Experts, PAMA, NGOs, Forest Services, Municipalities
Timeframe: medium-term
Priority: Actions proposed to be accomplished within this action plan
Indicators: Density of seedlings, density of standing GJ trees

ii. Enforcement of the legal documents

Encourage actions to ensure that Grecian juniper forests receive the fullest possible legislative protection main-
ly in relation to illegal logging (mainly in Albania) and illegal construction (mainly in FYR of Macedonia). Lo-
cal conservation strategies drawn up under national and international policies and legislation (e.g. the Habi-
tats Directive) should promote the conservation of these forests. The establishment of the TPP authority will 
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aid towards this direction by promoting the enforcement of the legislation in all three countries. For this pur-
pose, legal protection measures of Grecian juniper forests should be included in the management plans of the 
NPs and of the TPP. 

Objectives: 1.2 Prevention of illegal cutting through effective enforcement of existing legislation – also 
connected with (2.1) Improved measures of prevention and pre-suppression in order to decrease num-
ber of fires and burnt areas (4.1) Prevention of uncontrolled (mostly illegal) construction activities
Approximate costs: 0 €
Area: mainly in Albania and FYR of Macedonia
Stakeholders: MOEPP, MOAFWE, PAMA, Forest Services
Timeframe: long-term
Priority: Immediate action
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