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FINAL REPORT OF BIODIVERSITY ASSESSMENT

1. Summary of Biodiversity assessment for the protected areas of the Municipality
of Paggaio

The detailed biodiversity assessment for the protected areas of the Municipality of Paggaio can be
found in the deliverables of Actionl of Phase 1 of the project. In this section, information about the
presence and conservation status of the most important species and habitats is given.

1.1. SAC - «Koryfes Orous Pangaio — Pigaia Nera Kefalariou Filippon- Spilaio Arkoudospilia »
(GR1150005)

The primary objective of the SAC GR1150005 is the protection and conservation of habitats as well
as the flora and fauna species (apart from avifauna species).

1.1.1. Habitat types

A plethora of habitat types have been recorded in the SAC GR1150005 the largest area among which
is occupied by Alpine and subalpine calcareous grasslands (6170), followed by Luzulo-Fagetum beech
forests (9110), Pseudomaquis (5350), and Medio-European limestone beech forests of the
Cephalanthero- Fagion (9150). Despite their relatively low cover, of significant ecological importance
for the area are the habitat types of Oro-Moesian acidophilous grasslands (62D0), Calcareous rocky



https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=GR1150005&release=10&form=Clean
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slopes with chasmophytic vegetation (8210) and Tilio-Acerion forests of slopes, screes and ravines
(9180).

1.1.2. Flora

Up to date, 1101 plant taxa have been recorded on Mount Paggaio so far. Among them 12 species are
Greek endemics, three of which are local endemics (Campanula pangea, Verbascum pangaeum xou
Centaurea pangaea). As far as the important floristic elements of the area are concerned, two species
listed in the Annex Il of the 92/43/ECC Habitats Directive have been recorded (Himantoglossum
jankae and Viola delphinantha).

1.1.3. Fauna

In the list of the very important species of the Annex Il of the 92/43/ECC Habitats Directive have been
included: (a) 1 amphibian: the yellow-bellied toad (Bombina variegata); (b) 2 reptiles: the Greek
tortoise (Testudo graeca) and the Hermann's tortoise (Testudo hermanni); (c) 9 mammals: Eurasian
otter (Lutra lutra), Schreibers' bent-wing bat (Miniopterus schreibersii), Bechstein's bat (Myotis
bechsteinii), lesser mouse-eared bat (Myotis blythii), Geoffroy's bat (Myotis emarginatus), Blasius's
horseshoe bat (Rhinolophus blasii), Mediterranean horseshoe bat (Rhinolophus euryale), greater
horseshoe bat (Rhinolophus ferrumequinum) and lesser horseshoe bat (Rhinolophus hipposideros),
while the inclusion of the whiskered bat (Myotis aurascens) in the very important species list has also
been proposed by Gerogakakis et al. (2020), based on unpublished data by v. Helversen; and (d) 5 fish:
Barbus strumicae, European bitterling (Rhodeus amarus), Aggitis spined loach (Cobitis punctilineata),
Bulgarian spined loach (Cobitis strumicae) and Greek lamprey (Eudontomyzon hellenicus).

The Greek tortoise is considered a vulnerable species in Europe, but it is not classified under any risk
of extinction category in Greece, while the Hermann's tortoise is considered as near threatened in
Europe and vulnerable in Greece (IUCN Red List, Legakis and Maragkou 2009). Eight of the nine
species are also classified under a risk of extinction category for Europe, four of them as vulnerable
(Schreibers' bent-wing bat, Bechstein's bat, Blasius's horseshoe bat and Mediterranean horseshoe bat)
and four of them as near threatened (Eurasian otter, lesser mouse-eared bat, greater horseshoe bat and
lesser horseshoe bat) (IUCN Red List). At national level, Eurasian otter is classified as endangered
species and five species of chiroptera as near threatened (Schreibers' bent-wing bat, Bechstein's bat,
Geoffroy's bat, Blasius's horseshoe bat and Mediterranean horseshoe bat; Legakis and Maragkou
2009). From the five very important fish species in the area, two are included in the list of threatened
species. Aggitis spined loach is considered vulnerable and the Greek lamprey critically endangered,
both for Europe (IUCN Red List) and Greece (Legakis and Maragkou 2009).

The detailed conservation status of the study area’s fauna (except birds) is given in Appendix | of
Action 1, Project Phase 1.


https://www.iucnredlist.org/
http://dipe.ker.sch.gr/kainotomes/To_Kokkino_biblio.pdf
https://www.iucnredlist.org/
http://dipe.ker.sch.gr/kainotomes/To_Kokkino_biblio.pdf
http://dipe.ker.sch.gr/kainotomes/To_Kokkino_biblio.pdf
https://www.iucnredlist.org/
http://dipe.ker.sch.gr/kainotomes/To_Kokkino_biblio.pdf
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1.2. SPA «Oros Pangaio Kai Noties Yporeies Tou» (GR1150011)
The primary objective of the SPA GR1150011 is the protection and conservation of avifauna species.

The designation avifauna species of the SPA GR1150011, the most important objective of an SPA,
are: long-legged buzzard (Buteo rufinus), European roller (Coracias garrulus), semi-collared
flycatcher (Ficedula semitorquata) and olive-tree warbler (Hippolais olivetorum) (Dimalexis 2010;
ministerial decision 8353/276/E103 (FEK415/B/23-02-2012). According to the report on the
ornithological evaluation of the area for its designation as SPA (Christidis, 2009) the species long-
legged buzzard, semi-collared flycatcher and olive-tree warbler are the designation species of this
particular SPA because they host more than 1% of Europe’s breeding populations, while European
roller is a globally threatened species which breeds in the area.

Other species with important and viable populations in the study area which, according to the report
on the ornithological evaluation of the area for its designation as SPA (Christidis, 2009), fulfil the
criteria for their determination as designation species are the following: short-toed eagle (Circaetus
gallicus), levant sparrowhawk (Accipiter brevipes), golden eagle (Aquila chrysaetos), booted eagle
(Hieraaetus pennatus) and rock partridge (Alectoris graeca). These species were chosen as designation
species because their local population corresponds to at least 1% of their national breeding populations.

Forty-six very important bird species have been recorded in the SPA GR1150011: levant sparrowhawk
(Accipiter brevipes), Eurasian skylark (Alauda arvensis), rock partridge (Alectoris graeca graeca),
mallard (Anas platyrhynchos platyrhynchos), greater white-fronted goose (Anser albifrons albifrons),



https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=GR1150011&release=9&form=Clean
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tawny pipit (Anthus campestris), alpine swift (Apus (Tachymarptis) melba), common swift (Apus
apus), golden eagle (Aquila chrysaetos), grey heron (Ardea cinerea cinerea), Eurasian eagle-owl
(Bubo bubo), Eurasian stone-curlew (Burhinus oedicnemus), common buzzard (Buteo buteo), long-
legged buzzard (Buteo rufinus), European nightjar (Caprimulgus europaeus), white stork (Ciconia
ciconia ciconia), black stork (Ciconia nigra), short-toed eagle (Circaetus gallicus), hen harrier (Circus
cyaneus), European roller (Coracias garrulus), common quail (Coturnix coturnix), common house
martin (Delichon urbicum (urbica)), Syrian woodpecker (Dendrocopos syriacus), black woodpecker
(Dryocopus martius), ortolan bunting (Emberiza hortulana), Mediterranean peregrine falcon (Falco
peregrinus brookei), red-breasted flycatcher (Ficedula parva), semi-collared flycatcher (Ficedula
semitorquata), black-throated loon (Gavia arctica arctica), white-tailed eagle (Haliaeetus albicilla),
booted eagle (Hieraaetus pennatus (Aquila pennata), olive-tree warbler (Hippolais olivetorum), barn
swallow (Hirundo rustica), common little bittern (Ixobrychus minutus minutus), red-backed shrike
(Lanius collurio), lesser grey shrike (Lanius minor), wood lark (Lullula arborea), calandra lark
(Melanocorypha calandra), European bee-eater (Merops apiaster), western yellow wagtail (Motacilla
flava), Eurasian golden oriole (Oriolus oriolus), Spanish sparrow (Passer hispaniolensis), European
honey buzzard (Pernis apivorus) great crested grebe (Podiceps cristatus cristatus), European turtle
dove (Streptopelia turtur), northern lapwing (Vanellus vanellus).

The following species have been assigned to SPEC categories: SPEC 1 (European species of global
conservation concern, i.e. classified as Critically Endangered, Endangered, Vulnerable, Near
Threatened or Data Deficient under the IUCN Red List Criteria at a global level): three bird species
(Alectoris graeca, Vanellus vanellus, Streptopelia turtur), SPEC 2 (Species whose global population
Is concentrated in Europe, and which is classified as Regionally Extinct, Critically Endangered,
Endangered, Vulnerable, Near Threatened, Declining, Depleted or Rare at European level): eight bird
species (Accipiter brevipes, Lanius minor, Lanius colurio, Lullula arborea, Emberiza hortulana,
Ficedula semitorquata, Coracias garrulus, Hirundo rustica), SPEC 3 (Species whose global
population is not concentrated in Europe, but which is classified as Regionally Extinct, Critically
Endangered, Endangered, Vulnerable, Near Threatened, Declining, Depleted or Rare at European
level): 13 bird species (Circus cyaneus, Bubo bubo, Ixobrychus minutus, Alauda arvensis,
Melanocorypha calandra, Motacilla flava, Anthus campestris, Delichon urbicum, Coturnix coturnix,
Caprimulgus europaeus, Apus apus, Burhinus oedicnemus, Gavia arctica) (BirdLife International
2017).

In Europe, two species are characterised as vulnerable (Vanellus vanellus, Streptopelia turtur), and
two species as near threatened (Circus cyaneus, Alectoris graeca) (IJUCN Red List).

In Greece, one species is considered critically endangered (Haliaeetus albicilla), three species are
endangered (Aquila chrysaetos, Hieraaetus pennatus, Ciconia nigra), six species are vulnerable (Buteo
rufinus, Ciconia Ciconia, Melanocorypha calandra, Alectoris graeca, Vanellus vanellus, Coracias
garrulus) and five species are near threatened (Circaetus gallicus, Lanius minor, Alauda arvensis,
Hippolais olivetorum, Burhinus oedicnemus) (Legakis and Maragkou 2009).

The detailed conservation status of the study area’s avifauna is given in Appendix Il of Action 1,
Project Phase 1.


https://www.birdlife.org/sites/default/files/attachments/European%20Birds%20of%20Conservation%20Concern_Low.pdf
https://www.birdlife.org/sites/default/files/attachments/European%20Birds%20of%20Conservation%20Concern_Low.pdf
https://www.iucnredlist.org/
http://dipe.ker.sch.gr/kainotomes/To_Kokkino_biblio.pdf
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2. Biology and ecology of the nine shared fauna species and ecological conditions
of the shared habitat type (8210)

The bioecology of the nine shared fauna species and the ecological conditions of the shared habitat
type, are given in this section. This information is intended as a guide for the requirement of the species
and the special conditions in the habitat type, based on which the main threats for the protected species
and habitat of the study area’s NATURA sites were determined and management measures will be
proposed. These shared species and habitat type were selected and presented in Action 2 of the Project
Phase 1, based on their presence on the protected areas (SAC or SPA) of both countries, intended for
their inclusion in the common database of the project’s study areas in Greece and Bulgaria.

Grey wolves live in small family groups, the packs, consisting of the alpha pair and their descendants,
from that year and possibly one or two previous years. They maintain and defend an exclusive area,
the home range. Wandering across Paggaio, from the limits of human settlements to the subalpine
meadows of the mountain tops, they defend their large range by patrolling howling, urinating and
defecating. The nest is made deep in dense forests, in natural cavities or cavities dug by the female in
soft soil and newborn cubs are protected by the pack and learn to hunt through play. Carnivorous
mammal, can kill a variety of prey, from small rodents to large ungulates, wild or farmed, such as roe
deer, red deer, cows and horses, while will occasionally take carrion. Can smell or hear their prey from
afar. More often seen in areas with high food density, such as livestock farms, refuse dumps, and areas
where dead animals are disposed of, paying a heavy toll for interfering with people and their activities.

Rock partridge lives in groups, mainly on the rocky slopes of the mountain that are covered with
grass of scattered shrubs. Also observed on upland cultivations. Moves seasonally, from low altitudes
in winter to higher altitudes in spring and summer. The female selects one of the many nests that a
male constructs digging under rocks or shrubs, lining them with grass. When a predator approaches,
the female walks or flies low away from the nest feigning injury, usually a broken wing. Omnivorous
with a preference for vegetable material. Usually feeds on the ground, picking seeds, leaves and buds
from low vegetation, but will also take insects and worms.

Golden eagle occurs in a variety of habitats, from low altitudes to mountain tops. Nests in mountainous
rocky areas with steep cliffs. Pair bond is permanent. The enormous nest is made of thick and heavy
branches on rocky protrusions. Impressive nuptial display, characteristic to the species. Objects are
thrown when flying high, then fast-diving to retrieve them before hitting the ground. Males use stones,
females turf or small branches. The species exercise siblicide. When more than one in the nest, the
older sibling repeatedly stabs with its beak the younger siblings to death. This happens when food is
scarce. Hunts in open habitats with low vegetation, forest openings and meadows. Can feed on a variety
of prey species, such as small and medium-sized mammals, birds and reptiles, also carrion. However,
it prefers preying on tortoises in the area. It consumes tortoise flesh after throwing the animal on a rock
to break their shell.

Short-toed eagles arrive to nest at Paggaio in spring and depart for the journey back to sub-Saharan
wintering grounds in autumn. Seen in high and low altitudes, preferring dry areas with low vegetation
and scattered trees. Make their small nest on a tree top, usually of a pine or oak, not taller than 10 m.
Feed almost exclusively on reptiles (snakes, lizards, tortoises). Occasionally will also take small

8
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mammals, insects and worms. Living to their name, mostly feed on snakes, taking one or two a day.
Hunt in open areas, both natural and cultivated, often seen returning to their nest with a snake in their
short sharp talons. The single nestling can swallow an 80-cm-long and 12-cm-thick snake at the age
of just three weeks!

A resident species in the forests of Paggaio, the black woodpecker nests in beech, oak and sweet
chestnut forests. Evolutionary adaptations in black woodpeckers, as in all woodpecker species, allow
for an arboreal lifestyle. The arrangement of its toes, two front-facing and two back-facing, and the
strong and stiff tail allow for a firm attachment to the tree trunk. This provides the necessary grip for
boring holes with its bill by inflicting powerful strikes on the trunk. Each strike could be as potent as
1500 times the gravity force, but the bird avoids skull-crashing by channeling pressure to the rest of
the body. Drills deep and downward-looking nest cavities high in mature trees, for protecting its eggs
and nestlings from birds of prey and arboreal mammals. Its long sticky, hook-like tongue is used for
catching insects, mostly on the ground and less by removing the bark and digging holes in the trunk of
a tree.

European honey buzzards arrive to nest at Paggaio late in spring when insect larvae abound. Depart
for the long journey back to central and southern African wintering grounds in autumn. Use tree
branches and leaves to make nests high in trees. Usually in open deciduous, coniferous or mixed
deciduous-coniferous forests, with large clearings. Staple foods are eggs, larvae, pupae, imagoes,
whole nests of social insects such as bees and wasps. During staple shortage will take other insects but
also amphibians, small reptiles, small rodents and eggs and nestlings of other bird species. Seek prey
in flight or scanning the surroundings from a tree branch. When bees or wasps are detected, they are
followed to the nest; upon arrival, European honey buzzards dig them with their specialized talons and
consume their rich contents.

Yellow-bellied toads are more terrestrial than frogs. Prefer deciduous and conifer forests, meadows
and forest clearings in medium to high altitudes, preferring temporary, sunny and disturbed spots.
Breed in a variety of waterbodies, such as lakes, oxbows, swamps, streams, springs, cattle troughs.
Live in groups and females lay several clutches spring and summer. Winter in ground cavities, under
stones or felled tree trunks, mainly in higher altitudes. Adults feed mainly on terrestrial invertebrates
but also on aqgyatic arthropods. Tadpoles are herbivorous.

Greek tortoises live in all Paggaio altitudes in a variety of natural habitats such as maquis, oak forests,
mixed deciduous-coniferous forests, meadows but also in extensive agricultural land. Most common
in the higher altitude forests than the Hermann's tortoise that also occurs in the area. During mating,
the male mounts and gets attached to the female using its concave plastron, with the couple engaging
in synchronized swaying. The female lays a number of clutches digging holes in the soil with her large
and tough nails. Hibernate to avoid the low temperatures of winter. Mainly feed on vegetable material,
but will occasionally take invertebrates such as land snails and worms.

Hermann's tortoises live in all Paggaio altitudes in a variety of natural habitats such as maquis, oak
forests, mixed deciduous-coniferous forests, meadows but also in extensive agricultural land. Most
common in the lower altitude areas with agricultural land and low natural vegetation than the Greek
tortoise that also occurs in the area. During mating, the male mounts and gets attached to the female

9
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using its concave plastron, with the couple engaging in synchronized swaying. The female lays a
number of clutches digging holes in the soil with her large and tough nails. Hibernate to avoid the low
temperatures of winter. Mainly feed on vegetable material, but will occasionally take invertebrates
such as land snails and worms.

Habitat type Calcareous rocky slopes with chasmophytic vegetation (8210) is shaped by steep
limestone cliffs that are hostile environments for most plants. Drought, extreme temperatures,
mechanical damage caused by wind, snow or frost, solar radiation, lack of nutrients, poor or no soil
are among the factors that do not allow for the normal function of the physiological mechanisms of
plants. A group of plants developed evolutionary adapted mechanisms to enable them withstand the
adverse conditions that prevail in this habitat. These plants that can survive and grow in the hostile
conditions of the cliff fissures and crevices due to their evolutionary adaptations are collectively called
chasmophytes (i.e., plants of the chasm). They can grow and complete their life cycle even on very
poor soil layers.

10



iiterrey - %Z

Greece-Bulgaria

3. Proposed measures for Biodiversity conservation and management

In this section, proposals and measures for the management of the fauna species and habitat type are
given. Proposed management measures are species- and habitat-specific, intended for the previously
described species and habitat type. However, most threats apply to other species, and therefore most
proposed measures have broad use and application that would also benefit those other species in the
study area with similar ecological requirements. For convenience, an epigrammatic summary of the
main threats that can negatively affect the shared species-habitat of Greece and Bulgaria is firstly
given. Then, they are briefly described and proposals for their proper management are made. Finally,
a summary of the proposed management measures for the conservation of local biodiversity is given.

3.1. Epigrammatic summary of the main threats for the nine shared fauna species and habitat

type (Greece-Bulgaria)

Grey wolf Canis lupus

Illegal Killing (poaching).
Use of poisoned baits.

Livestock reduction, abandoning of extensive livestock farming.

Forest road construction.

Rock partridge Alectoris graeca graeca

Illegal killing (poaching).

Road construction in mountain ecosystems.
Mining.

Afforestation of open habitats.

Golden eagle Aquila chrysaetos

Use of poisoned baits.

Installation of wind parks.

Mining.

Logging (mainly of suitable for nesting mature trees).
Afforestation of open habitats.

Short-toed eagle Circaetus gallicus

Logging (mainly of suitable for nesting mature trees).
Forest road construction.

Afforestation of open habitats.

Agricultural intensification.

Abandoning of extensive livestock farming.

Black woodpecker Dryocopus martius

Selective mature tree logging.

11



iiterrey - %Z

Greece-Bulgaria

e Removal of standing or fallen dead trees.
e Closing of forest clearings.

Honey buzzard Pernis apivorus

e Logging (mainly of suitable for nesting mature trees) and the disturbance caused thereof.
e Afforestation of open habitats.
e Pesticide use in crops.

Yellow-bellied toad Bombina variegata
e Loss of suitable habitat.
e Forest road construction.
e Waste disposal in aquatic ecosystems.

Greek tortoise Testudo graeca
o lllegal collection.
e Agricultural intensification in lowland areasg (use of fertilisers, pesticides, insecticides).
e Habitat fragmentation by road network.
e Greek tortoise-vehicle collision-induced mortality.

e Afforestation of open habitats.

Hermann's tortoise Testudo hermanni
e Loss of suitable habitat (through afforestation or human activities).
e Forest fires.
o lllegal collection.

Habitat type Calcareous rocky slopes with chasmophytic vegetation (8210)
e Forest road construction (or improvement of existing roads).
e Installation of wind parks.
e Mining.

3.2. Concise description of the main threats and measures for the management of negative
impacts

3.2.1 llegal killing

Illegal killing is a major cause of direct mortality of wildlife species. It can appear either in the form
of poaching, or by the arbitrary adoption by citizens of the role of "land manager" who harms
"undesirable” for him wildlife species that negatively impact on his activities. In the latter case, the
killing is caused by shooting, the use of traps, or the use of poisoned baits. Illegal hunting mainly
concerns game species (e.g., rock partridge), and leads to over-exploitation and subsequent reduction
of their population, while human-wildlife conflicts refer to predators attacking livestock and domestic
animals (e.g., grey wolf) or herbivorous mammals that damages crops. Although all cases constitute
significant threats to the target species, the use of poisoned baits is considered to be of paramount
importance given the chain effect it may have on the biodiversity of the area, also affecting non-target

12
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species (e.g., golden eagle, other large predators and scavenging birds, small and medium-sized
carnivorous mammals). These species are collateral losses caused by either directly consuming the
poisoned bait, or feeding on the carcass of the poisoned individuals that were the "target"” of the "land
manager" in the first place.

Impact management recommendations

In order to prevent and deal with the above threats, the involved authorities need to be informed, both
about the high importance of complying with the restrictions imposed by the hunting regulations, in
order to sustainably manage the game wealth of the area, as well as about the extremely negative and
cascade effects of poisoned baits on biodiversity.

The preservation of game as well as overall wildlife capital is a responsibility of the Forest Service
and the Hunting Federation game wardens. The effective communication of the threats imposed by
illegal actions, such as the ones described above, is a necessary first step for their prevention.
Furthermore, an amendment of the currently applied policy on compensations for damages caused to
properties by wildlife species will also help to prevent illegal actions in the future. However, it is also
important to understand and accept the responsibility of the owner to protect his property (e.g., by
guarding livestock with trained dogs, gathering livestock during the night, use of special vests in
hounds that are often victims of grey wolf attacks).

3.2.2 Livestock capital reduction and abandonment of extensive livestock farming

The reduction of livestock capital and the observed trend of the abandonment of extensive livestock
farming in recent years has resulted in the reduction of the number of livestock animals present on the
mountains of Greece and elsewhere in Europe. The presence of livestock in mountainous areas
represents multiple positive roles for various wildlife species. It constitutes one of the main food
sources for large carnivorous mammals such as wolfs; raptors such as the golden eagle; which feed on
the carcasses of dead animals. At the same time, grazing by livestock can maintain vegetation in early
successional stages, forming a mosaic of open habitats, depending on grazing intensity (e.g., meadows,
phrygana, shrublands). Open habitats are of particular ecological importance for various herbivorous
mammals, for some reptiles such as the Greek tortoise and the Mediterranean tortoise, for certain birds;
large raptors such as the short-toed eagle, which use these areas for hunting, or certain gallinaceous
birds, such as the rock partridge. When the above habitats are of small size and surrounded by forest
ecosystems, then additional wildlife species are favored by their presence (e.g., some species of
woodpeckers, such as the black woodpecker and certain species of woodland birds of prey such as the
European honey buzzard).

Impact management recommendations

Reversing the reduction of livestock capital and the abandonment of extensive livestock farming
requires measures at national scale that will provide incentives to the current and future farmers.
Actions are needed to offer new possibilities and perspectives to livestock farmers should include: the
development of grazing management plans, the identification of problems and the development of
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solutions that will facilitate breeders, the development and application of programs to support
extensive livestock farming, the highlighting of the special advantages of the Greek nature for the
production of high quality goods, the certified organic products, as well as products of protected
designation of origin and protected geographical indication, products from areas of high natural value,
etc. Effective support to the livestock farmers of the Municipality in order to shift to alternative, safe
and sustainable farming practices, the maximum support in the formation of local scale farmers’
associations for the production of dairy products with designation of origin (PDO), organizing
workshops with experts for the promotion of the local products, the effective exploitation of European,
national and local funding sources, may give a boost to livestock farming in the study area.

3.2.3 Afforestation of open habitats

Forest encroachment on open habitats, which is a threat associated with the reduction of livestock and
the abandonment of extensive livestock farming, can affect, as mentioned above, a large number of
wildlife species. However, additional factors may also contribute to the presence and intensity of this
threat (rate and percentage of afforestation of open habitats). Some of these factors are the
abandonment of mountainous agricultural land, the mismanagement of forest ecosystems, the
introduction of exotic plant species, etc. Afforestation of open habitats and loss of heterogeneity
usually leads to biodiversity loss, since feeding habitats for many species are lost, causing the
subsequent extinction of their predators, as described in the previous paragraphs.

Impact management recommendations

The conservation and restoration of extensive livestock farming, by adopting some of the
aforementioned measures, and the development, in collaboration with the Forest Service, of a
management plan for open or recently forested habitats, could prove an effective mechanism for the
reversion of the above trend. The mechanical removal of trees encroaching into open habitats,
prohibition of the introduction of invasive alien species (e.g., black locust) by reforestation programs
could all be measures towards the right direction in preserving the heterogenous mosaic required for
the conservation of biodiversity.

3.2.4 Logging and removal of standing or fallen dead trees

Logging is one of the productive activities related to the management of forest ecosystems. Selective
logging in combination with sustainable and multi-purpose forest management constitute the currently
applied national framework of forest management that has significantly reduced the negative impacts
of past forest management practices, such as extensive clearcutting. Logging is also an important
management tool for both forest ecosystems and wildlife species that are affected by the horizontal
and vertical structure of vegetation. Both as a productive activity and as a management tool, it can
either favor or negatively affect populations of wildlife species. In particular, the logging and removal
of mature trees, without retaining mature individuals in key locations (ecotones, streams, close to
openings, etc.), can negatively affect the availability of suitable nesting sites, especially for large
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diurnal birds of prey (e.g., golden eagle, short-toed eagle, European honey buzzard). Furthermore, the
logging of mature, old or even dead, hollow trees, can affect the availability of breeding sites for certain
wildlife species (e.g. nocturnal predators nesting in hollows, passerines nesting in tree holes,
chiroptera) as well as their food availability (e.g., woodpeckers, arboreal mammals, passerine birds).

Impact management recommendations

The management of forest ecosystems is an exclusive responsibility of the Forest Service. The logging
carried out in the study area is selective and the current state of the forest stands indicates that the
retention of mature individuals is a standard practice. The retention of a critical number of mature trees
suitably distributed in stands and ecologically important sites is necessary condition for the
conservation of local biodiversity. Suitable places for mature trees could be the core area of stands
(away from roads and anthropogenically disturbed areas), near open habitats (for the possibility of
nesting large predators) and alongside streams. The retention of some dead standing or fallen trees
should also be included in of a multi-purpose management scheme.

Furthermore, logging activities should not take place during the breeding season (which for most
wildlife species coincides with spring). If the nesting sites of large birds of prey are located within
forest stands, logging around these sites should be avoided even outside the breeding season, as
changes in the structure of the stand around the nesting site may affect the future use of the nest.

3.2.5 Forest road construction

Forest roads connect settlements with forest areas to serve the management objectives of forest
ecosystems and therefore they cross through agricultural and forested areas. The construction of forest
roads can be a threat to various wildlife species, including mammals, such as wolves, terrestrial birds
such as rock-partridge, reptiles and amphibians. The intensity of the threat depends on various factors
that are mainly related to the characteristics of the road, its use, the criticality of the habitats through
which it passes, but also the species that are hosted in the area. For example, the construction of a new
low-use forest road may not pose a serious threat to species such as wolves and terrestrial birds (unless
it crosses their critical habitat), but its edges, characterized by steep slopes, may constitute an
insurmountable obstacle for the movement of reptile species and amphibians (e.g. Greek tortoise,
Mediterranean tortoise, yellow belied toad).

Apart from the clearing of vegetation in the road construction zone, the disintegration and / or
fragmentation of habitats and the optical and acoustic disturbance caused by its use, an aditional
negative consequence of new roads construction is the ability of humans to easily access new areas
within remote forest ecosystems. The ability to access new remote areas increases both, the possibility
of disturbance and the implications of illegal actions on wildlife species (poaching, capture, etc.), as
well as their accidental killing by collisions with passing vehicles. This threat mainly affects species
with low ability to avoid vehicles, e.g. species of reptiles and amphibians (such as the Greek tortoise,
the Mediterranean tortoise, the yellow belied toad) and it is also associated with the current road
network. However, given the importance of the forest roads network for forest management,
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prevention and suppression of forest fires and the game guarding in the area, there are ways to mitigate
the above negative impacts by placing traffic barriers and ensuring controlled access to sensitive areas.

In addition, the construction of new roads and/or the widening of existing ones, may lead to shrinkage
or local extinction of the habitat type of limestone rocky slopes with chasmophytic vegetation (8210)
if it is located on the road construction zone. In this case there will be a reduction in the distribution of
species that are present in this habitat type (e.g., Haberlea rhodopensis, Viola delphinantha, Saxifraga
spp.) and a general degradation of the natural environment of the Natura site and Mount Paggaio.

Impact management recommendations

Given the importance of forest roads for the management of forest ecosystems, the prevention and
suppression of forest fires, but also for the access to the various facilities legally permitted and
established within the study area, it would be impossible and utopian to recommend a horizontal ban
on the use of existing or even the construction of new roads in the future. However, they should be
limited to the absolutely necessary. In addition, when planning new roads, the smallest possible
disturbance should be ensured, based on a well-planned layout, outside the critical habitats for wildlife,
and taking into account the existing road network of the area. When planning new projects and
facilities, alternative location must be considered, in case the original ones require long and destructive
openings. With regard to the roads necessary for the management of forest ecosystems (eg logging
activities), they could be kept inaccessible to the general public after the end of the management
activities, using traffic barriers. In this case the benefits are ensured, while the negative effects of the
road network on wildlife are significantly reduced. With regard to habitat type 8210, it should be
accurately mapped and its recorded locations should be taken into account in the planning phase of the
construction of new forest roads or widening of existing ones, ensuring that the construction activities
will not cause its destruction or degradation.

3.2.6 Extraction activities

Mining and quarrying are compatible activities within Natura 2000 sites after receiving the required
by law permissions, which are issued after in-depth study of the potential environmental and ecological
impacts. Such activities are already carried out in the study area. These activities, apart from affecting
the area in which they are actually applied, they can also cause disturbance in a wider area during their
operational phase. In cases where the extraction sites constitute critical habitats for wildlife species
and the scale of the extraction is large, the effects they may have on these species are significant (e.g.,
on terrestrial birds such as the rock partridge, or large raptors such as the golden eagle). The synergy
of the existing projects with new projects that may be established in an area can magnify the above
negative effects. Similarly, extraction activities may threaten the sites where the 8210 habitat type is
present. Given that this habitat type occurs more often in the high-altitude areas of Mount Paggaio,
any extraction activity that leads to its fragmentation or complete destruction will lead to a significant
reduction of the population of plant species important for Mount Paggaio.

Impact management recommendations
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The non-energy related extraction industry provides many of the key raw materials for Europe's
manufacturing and construction sectors and is therefore at the heart of the EU's economic
competitiveness, creating significant turnover and jobs. These projects are not automatically excluded
from Natura 2000 sites, but are subject to appropriate impact assessment in order to avoid adverse
effects on the integrity of a site. Given that some of the negative impacts of mining and quarrying
cannot be mitigated or addressed, their appropriate allocation on sites that do not constitute critical
wildlife habitats or important habitat types (e.g., habitat type 8210), and do not host populations of
species sensitive to the activity and the negative effects resulting from it, are among the most important
preventive measures. Among the areas that meet the above specifications are those that already have
a developed road network, in order to avoid additional negative effects from the construction of new
roads, as well as those that are not on areas with high density of extraction sites in order to minimize
their synergistic effects.

3.2.7 Installation of wind parks

Exploiting renewable energy sources and increasing their share of total energy production is a priority
for EU Member States for preventing climate change and reducing greenhouse gas emissions. One of
the most important forms of exploitation of renewable energy sources is the production of electricity
from Wind Parks (WP). Although this activity is compatible with Natura 2000 sites, after obtaining
the required permits based on ecological-environmental impact assessments, it can adversely affect
various wildlife species, especially if the WP is not properly located (main and accompanying
facilities). Apart from the effects related to the destruction of important plant habitats, the temporary
disturbance of wildlife during the construction phase and the occupation of habitats by WP facilities,
there can be significant impacts from the construction of accompanying facilities, such as access roads
and electricity transmission lines. The implications of constructing new access roads have already
been discussed. The negative impacts caused by the above-ground power lines are mainly related to
avifauna species, due to collisions and electrocution. In addition to the above-mentioned negative
impacts from the installation of WP and its accompanying facilities, significant negative impacts can
occur during its operation phase, mainly for flying animals (large raptors, such as the golden eagle,
and chiroptera), as a result of collision with turbine blades and the creation of barriers. The synergistic
effects of installing such facilities in high density can magnify the negative effects.

Impact management recommendations

As mentioned in the previous section, the exploitation of renewable energy sources is a priority for EU
Member States for preventing climate change and reducing greenhouse gas emissions. Therefore, an
a priori negative attitude towards this activity is not fully justified. However, in the case of establishing
WP in ecologically sensitive areas, such as those of the Natura 2000 network, where habitat types of
community interest, plant and animal species are protected by national and / or European legislation
and sensitive raptor species are present, their installation should be made with caution, in order to
ensure the smallest possible impact on them. The ecological impact assessment of a project in a Natura
site, based on literature review and in situ measurements, and the development and adoption of
measures that could mitigate or even prevent the possible negative effects, are some actions to ensure
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Natura 2000 conservation targets. In addition to the effects of the main facilities (wind turbines,
internal road construction), the full impact of the accompanying facilities, such as access roads and
electricity transmission lines, should also be considered. All the negative effects and ways of dealing
with road construction have already been discussed, while power transmission lines can go
underground to avoid collision with or electrocution of wildlife species. During evaluation, special
emphasis should be given to the assessment of the magnitude of the synergistic effects. The study area
Is not a wind priority area.

3.2.8 Loss of suitable habitat through human activities and disturbance

Except for the already discussed (logging, new road constructions, extraction activities), all other
activities in the study area that may lead to the permanent or temporary loss of suitable and critically
important wildlife habitats are included here. This category includes all spatial, linear or point projects
(e.g., installation of photovoltaic power stations) which can cause a variety of impacts on wildlife
habitats. This category also includes anthropogenic activities such as the bad siting of forest recreation
facilities, lack of their maintenance and evaluation, non-regulated off-road vehicle traffic, wildlife
photography, creation of climbing routes, etc.). Such activities can lead to the permanent or temporary
loss of habitats (e.g., abandonment of nesting places by birds of prey due to disturbance) because of
their intensity (gathering of a large number of people), the required equipment (off-road vehicles),
their frequency (regular visits to the same sites within the forest ecosystem) and mainly due to the
combination of the above with the inappropriate period of their implementation (within the breeding
season of wildlife species).

Impact management recommendations

The selection of the best location and the environmental and ecological impact assessment of a project
before its installation in a Natura area are strongly recommended. Legal requirements for the approval
of a new project include bibliographic review and its evaluation on the basis of field data that will be
collected for a specific time period. Following this briefly defined methodology, all projects will have
to be approved by the responsible authorities.

Visiting the study area’s natural ecosystems, recreational activities and the provision of information
and environmental education are all essential elements for achieving the goals of sustainable use and
development. However, these activities must be spatially and temporally arranged in a way that
ecosystem degradation, especially of critical habitats where endangered species occur, would be
avoided. At the same time, the goals of visitor recreation, environmental information and awareness
should be also achieved. Local authorities, such as Municipalities and Forest Services, as well as the
local community, have a special role in this process after proper information, awareness and activation.

3.2.9 Agricultural intensification, use of pesticides and insecticides

The Natura Protected Areas of Paggaio include low altitude environments, where agriculture is the
main land use. Agricultural practice can affect local biodiversity, as many of the wildlife species use
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agricultural areas, sometimes exclusively. Within these areas, sites with natural vegetation, either
between the cultivated fields (hedgerows) or on canal and stream banks, and barren areas, are vital for
various species of wildlife, providing cover, nesting sites and food. The intensification of agriculture
and the attempt to exploit all available land, can lead to the destruction of the natural hedgerows and
the depletion of the natural vegetation from the rural mosaic, with adverse effects on the wildlife
species that live there.

Agricultural intensification has also led to the intensive use of pesticides and insecticides for improving
crop yields. Consequently, food availability would be limited for insectivorous wildlife species,
affecting in turn their abundance and overall biodiversity. Moreover, the residues of these substances,
in combination with their accumulation at higher trophic levels (biomagnification), can induce
mortality or reproductive failure on birds of prey.

Impact management recommendations

Natural vegetation at the border between fields within the wider agricultural areas should be retained
due to its importance for wildlife. Informing farmers with fields in the protected area about the
importance of the natural hedgerows should be a responsibility of the Local Governmental Authorities
(Municipality). The network of hedgerows could be maintained or even expanded only through the
understanding of the importance of natural vegetation by the local community. Moreover, the rational
use of pesticides and insecticides, by providing incentives for the development of organic crops within
the boundaries of the protected area, would also increase food availability for a large number of wildlife
species.

3.2.10 Waste disposal in aquatic ecosystems

Aquatic ecosystems are the most vulnerable ecosystems of the study area. They are a major resource
for wildlife species; as a basic habitat (fish fauna), as a seasonally necessary breeding habitat
(amphibians and some reptiles), as an essential survival resource for all species (drinking water).
Aquatic ecosystems can be affected by various anthropogenic activities that occur either around them
or at a greater distance (within their catchment area). High-intensity logging upstream of a river basin
could affect the amount of sediment that will enter the stream bed, altering its structure, water oxygen
content, etc., resulting in adverse effects on fish species with specific habitats requirements.
Contamination of water with anthropogenic waste entering directly or through rainwater runoff into
the river, might affect the suitability of aquatic ecosystems for various species of wildlife using them
either permanently or seasonally (e.g., yellow-bellied toad).

Impact management recommendations

The maintenance of riparian vegetation on stream banks and other aquatic ecosystems (irrigation
canals, cement ditches, etc.), located within the protected area, can play a positive role in filtering the
water that enters them. This fact, combined with the increase in organic crops within the protected
area, would result in a lower burden on aquatic ecosystems from any form of chemicals. The
maintenance of dense riparian vegetation near mountain streams and rivers, using logging as a
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management tool to achieve the above purpose (avoid logging near streams, logging in adjacent areas
in order to increase the subsoil and soil, etc.) could prevent the inflow of sedimentary materials.
However, to ensure that the above framework will be successful (active ecosystem management),
sanctions should also be imposed on anyone that deliberate discharge pollutants into aquatic
ecosystems.

3.2.11 Collection of tortoises

Slow-moving animals that can be easily captured by people. For example, both Testudo graeca (Greek
tortoise) and Testudo hermanni (Hermann's tortoise) are often taken from the wild and kept as pets in
houses and backyards.

Impact management recommendations

In order to eliminate the above practice, it is necessary to inform the local public and visitors about the
importance of tortoises for the ecosystem and the food chain of the protected study area. Informing the
public is expected to eliminate the practice of capturing tortoises for their use as pets.

3.2.12 Forest fires

A significant future threat is the potential increase in the frequency and destructiveness of forest fires,
both as a result of climate change and due to the significant socio-economic changes, that have
occurred in the country's mountains during the second half of the 20th century. In recent years, there
has been an increase in the frequency of fires in the wider Mediterranean basin at higher altitudes,
where ecosystems do not have the adaptive mechanisms observed in the ecosystems of the most fire-
prone lower altitude areas. The high forest fire vulnerability of the evergreen broadleaved ecosystems,
which prevail at lower altitudes in the study area, is a continual threat. Forest fires can cause the
extensive destruction of suitable habitats of forest wildlife species, but also direct mortality, especially
of species with limited mobility. Although most forest fire effects are negative for wildlife species, the
spread, intensity and type of a fire incident are characteristics that will determine their final and overall
impacts. However, forest fires could also be considered as a mechanism for maintaining heterogeneity
in the landscape, when they are characterized by low intensity and extent. In this way, they induce a
small or medium scale disturbance with potentially positive effects on local biodiversity. However,
this specific function of forest fires requires planning and actions that will prevent their spreading and
reduce their destructiveness.

Impact management recommendations

Forest fires are a significant potential threat to all forest ecosystems and therefore to all species of
wildlife ecologically associated with them. Although the study area does not suffer from a high
frequency of fires, given the increase in temperature due to climate change, and the constant increase
of biomass in forest ecosystems, proper forest management is required to reduce the possibility of
forest fires in the future. The development and adoption of a holistic forest fire risk management
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strategy based on prevention, of both onset and expansion, effective extinguishing and postfire habitat
restoration, should be a priority for the effective protection of the area and the maintenance of its
integrity and rich forest ecosystems.

3.3. Summary of management proposals and measures for the protection of Biodiversity

Administrative and management measures for the protection of biodiversity in the study area are
summarized in this section, in accordance with the aforementioned threats and recommendations for
their treatment.

MEASURE 1: Identification of ecologically sensitive areas for wildlife

Identification and mapping of the breeding, feeding and wintering habitats of important wildlife
species, for determining management zones around ecologically sensitive areas. This measure will
constitute the starting point for the management of the study area.

MEASURE 2: Mapping of exclusion zones for development projects and activities

Based on the mapping proposed by Measure 1, areas of high risk and of increased potential adverse
effects on important wildlife species of the study area will be determined, which will be designated as
exclusion zones. Given the different impacts that each project or activity may have, different zones
will be designated for different projects or activities.

MEASURE 3: Mapping of the existing road network and exploring the possibility for its optimal
development

Based on the mapping of the two proposed Measures 1 and 2, the areas of increased protection
(ecologically sensitive areas) and the exclusion zones for development projects and activities will not
overlap. The construction of new roads in these areas will only be allowed for the purposes of forest
management the Forest Service. Moreover, forest roads in core protected areas will not be open for the
general public, restricted by barricades. Forest areas with a high density of habitats important for many
wildlife species, are proposed to remain either out of management, or to apply specific temporal and
spatial restrictions on them (relevant to Measure 4).

MEASURE 4: Logging regulations

In forest areas with a high density of habitats important for many wildlife species that cannot be left
out of management, the application of temporal and spatial logging restrictions is recommended. Such
restrictions are:

* Prohibition of logging during the breeding season of most wildlife species (February-June).
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* Prohibition of clear-cutting.

* Prohibition of logging in places adjacent to nesting sites of important bird species.
* Prohibition of logging of riparian vegetation or vegetation near streams.

* Maintaining a sufficient number of mature and dead standing or fallen trees.

* Preservation of uncut stand segments.

MEASURE 5: Informing and raising public awareness

Groups of people operating within the protected areas of Paggaio (hunters, ranchers, farmers, climbers,
etc.) should be fully informed about the values and importance of these areas and their associated flora,
fauna and habitats. In many cases, ignorance results in wrong behavior. Informing people about the
ecological value of the species with which they interact in the area, raising their awareness, but also
their participation in improvement actions, voluntarily or by giving to people a specific role, can turn
groups that might have had negative views into area guards.

MEASURE 6: Control of the illegal use of poisoned baits

Although the control of the illegal use of poisoned baits is based on information campaigns of mainly
groups that are often active within the protected areas, the importance potential impacts required its
discussion separately from Measure 5. Information on the impacts on the local food web and the
increased likelihood of mass mortality of important species must be understood by everyone. This
measure should be accompanied by (a) proposals for alternative actions which will reduce conflict
between humans and wildlife species, (b) listening to the involved and potentially affected groups of
people (farmers, hunters, etc.), and (c) securing financial resources focusing, after evaluating the
circumstances, on proposing measures for conflict resolution and subsidizing conflict mitigation tools
(electrical fencing for livestock farmers, special protection vests for hounds, etc.).

MEASURE 7: Agri-environmental scheme for biodiversity conservation in the rural areas

During the implementation of this measure, the involved farmers who cultivate crops in and around
the protected area should be informed about their importance in conserving the biodiversity of Natura
sites. At the same time, resources must be found and a framework should be created to support and
empower the owners who:

« Convert their crops to organic.

* Maintain or strengthen natural hedgerows within the boundaries of their properties.

* Preserve the dry-stone constructions or the old ruined buildings inside them.

« Keep scattered trees within their crops.

« Plant fruit trees on the borders of their properties (mulberries, figs, cherries, etc.).

« Keep parts of their agricultural crops in fallow.

All forested areas within agricultural crops (forested fields), which usually have a dense bushy
understory due to the fertile soils, should be protected.
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MEASURE 8: Ban imports of alien species (animal or plant)

Introduction of alien species, intentionally or not, is one of the most important threats to wildlife for
many reasons (possible increase in competition, transmission of diseases, increased predation, genetic
infection, etc.). Given the uncontrollable nature of any such action and the threat to the region's
biodiversity as a whole, this measure is mainly concerned with informing the public about its negative
effects.

MEASURE 9: Monitoring the population trends of important wildlife species using volunteers

Although this action should be carried out at National level, finding resources to implement a local
species monitoring program would be of particular value. In doing so, an important database could be
created and utilized by both the National Monitoring Program and people who would be interested for
that. Furthermore, voluntary participation could increase the local population’s interest in the protected
areas. In order to carry out actions under this measure with the participation of volunteers, the groups
that are active in the area as well as other nature lovers should be informed, to create an initial core of
volunteers. Based on experts’ assistance, volunteers will be trained in species identification and
recording methods In any case, the accuracy of all information should be evaluated by experts before
included in the database.

MEASURE 10: Detailed mapping of the habitat type 'Calcareous rocky slopes with
chasmophytic vegetation (8210)"

Although large areas of this habitat type have been largely mapped, as well as all habitat types within
the Natura site, small-scale calcareous rocky slopes might also exist that have not been mapped so far.
This gap of knowledge might result in the possible degradation of the natural environment of Mount
Paggaio, through the partial or total destruction of this habitat type. Systematic fieldwork would lead
to a detailed mapping of its distribution and the plant species that can be found there. This information
could be considered for the proper location of future development actions or projects.

MEASURE 11: Fire operational planning

Forest fires constitute a significant potential threat to the ecological integrity of the ecosystems found
the study area. The effective operational planning against forest fires presupposes the detailed
recording and evaluation of forest fuel throughout the study area. This will allow for knowledge of
areas with high fire potential. At the same time, it will be possible to make accurate assessments of
real fire risk using alternative scenarios of forest fire ignition under various climatic conditions. This
in turn will allow for the evaluation of alternative ecosystem management measures, in order to
minimize the risk of a highly destructive forest fire and to ensure its role as a mechanism for
maintaining heterogeneity in the landscape.
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4. Recommendations for the promotion and showcasing of the study area

Findings of the project’s Action 1, Phase 1, revealed the rich and special diversity of natural elements
Paggaio.

The high biodiversity is a result of local climatic and topographical peculiarities, the geological history
of the region and its historical and cultural development. The diversity of forest landscapes, the
outcome of a varied mosaic of forest and meadow ecosystems, is easily perceived by the visitor of the
area, from the plains and hills to the peaks of Paggaio. The wider area of the Municipality has even
greater diversity, as it is enriched with the Pieria valley, Mount Symbolo, the river Strymon estuary,
Fidonisi and the coastal zone of Nea Peramos and Nea Iraklitsa; areas not included in the the present
study.

Key features of the study area include:

* Location. It is is part of a wider tourist area, which is connected to the coastline of the
Municipality.

»  Protection framework. Most of Mount Paggaio, the main mountain range of the Municipality, is
part of the Natura 2000 network.

*  The rich and significant biodiversity.

»  The existence of basic infrastructure, which can be improved and strengthened. The quality of the
central road network of Paggaio gives access to all kinds of vehicles, up to the mountain peaks.

Outreach activities for the promotion of the study area should follow a comprehensive strategic
planning, which will be communicatively based on the interpretation of the local environment. The
planning should not aim exclusively at increasing visitation rates, but mainly at strengthening those
actions through which the visitors of the area will experience on-site:

«  The cultural and natural diversity of the area.

«  The natural sights.

»  The spirit of the place (genius loci).

Actions having the area’s diversity of natural elements as the central theme could be implemented for
its promotion and showcasing. Such actions are recommended in the next sections.

4.1. Enrichment and presentation of knowledge about the current state of biodiversity in the
study area

Collecting basic information about the elements of the natural environment (hereafter referred to as
knowledge) and the way of presenting specific elements of biodiversity, can be a stimulus for visiting
and discovering the wider area. Above all, however, it will make the area known to specific target
groups who are seeking specific natural elements or groups of elements (naturalists, nature
photographers, cinematographers, etc.). At the same time, the transfer of knowledge to the local
community will enhance the understanding of the importance and uniqueness of the natural
environment of the area and therefore the need for protecting its elements.
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This action aims at presenting and promoting the main and special characteristics of the biodiversity
of the Municipality of Paggaio, i.e. plants, animals (e.g., mammals, birds, insects), mushrooms,
ecosystems and habitats, in a way that will reveal and highlight the special natural environment of the
area, at both local and national level. Few visitors are being recorded in this highly rich and diverse
area, usually without getting noticed by the locals. This suggests a lack of interaction with the local
community. Currently, there are few areas that use elements of their biodiversity as a tourist resource
to attract visitors in Greece. In the region of Eastern Macedonia and Thrace, Dadia National Park is
probably the only places that uses such elements as a resource to attract visitors (black vulture, griffon
vulture, Egyptian vulture, diurnal raptors). Specific natural resources were used in different ways in
other areas. More specifically, ecotourism activities did not emphasize on the resources, but the interest
was instead directed to providing infrastructure and amenities that could not withstand time (Falakro
ski resort, support of investment in housing, catering, etc.).

Depending on experiences from past use, it appears that the carrying capacity, the condition of the
"host" ecosystems, the services provided by them and the assimilation capacity of each site were not
assessed using appropriate methodology or representative criteria (biodiversity indicators such as total
and flora biodiversity, the presence of micro-refugia of flora and endemic diversity, the diversity of
agro-ecosystems, the natural regeneration of forests, the change of forest boundaries, etc.). It might
also be that such assessments were conducted, but their results were not used for the protection,
enhancement and revaluation of local habitats and their associated flora and fauna.

During the last decades, the implementation of actions that aim at the conservation of biodiversity and
its use in a sustainable way, aiming at benefits through its sustainable management, gives rise to
optimism. This project might serve as an example.

In other European countries, elements of biodiversity have been used for decades to attract visitors.
For example, in neighboring Bulgaria, 7 or even 10-14-day tourist packages are available for botanical
excursions or for observing, photographing, filming birds and other animals. There are shelters for bird
watching, filming, etc. from the Danube Delta to Pirin, Rila and Rhodope, that combine the experience
of nature with the experience of the local culture and history.

Even Malta, with an area of less than half of Municipality of Paggaio’s, has long before established a
high-traffic website that presents its local biodiversity (http://www.maltawildplants.com/) and
provides tourist packages. Also consider that the floristic diversity of Malta, including 925 native and
foreign species, is lower than that of Paggaio’s.

An example of the use of biodiversity as a means of promotion is the on-line presentation of the flora
of Israel, which records a large number of visitors, not only from people interested in Israeli plants but
also from users looking for information about plants in the eastern Mediterranean. (The Flora of Israel;
http://flora.org.il/en/plants/).

Little information is available for the non-specialist who is interested for photos and information about
the plants of mainland Greece (such as those in the study area). Therefore, multiple benefits would be
provided to both the local community and the concerned visitors if the Municipality attempts to
promote the elements of local biodiversity.
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Local biodiversity should be presented in a way accessible to everybody, relevant information should
be constantly enriched (e.g., by updating and upgrading information that concerns species) and its
collection should be participatory. For this reason, members of the local community should be firstly
activated. This effort could also be supported by visitors themselves.

A main goal is also the showcasing and promotion of the natural environment of the Municipality,
which essentially includes almost the wider area of Kavala, at local and national level. Initially, it is
proposed to educate local communities, especially young people, about the uniqueness of local nature.
In other countries, coming from an area with such rich biodiversity is a pride and an honor. In the case
of Paggaio, this richness is not known either to the residents of the Municipality, or to the general
public. Increased knowledge of the local communities about the natural environment of the area would
lead to their activation in the direction of the proper use of natural resources for their benefit, as they
constitute the local and regional development capital. At the same time, it is expected that the correct
dissemination of knowledge would also function as a pole of attraction for visitors who have such
interests.

Properly presenting, for example, an on-line platform or publication about natural heritage,
important biodiversity, and the impressive mosaic of terrestrial ecosystems in the study area,
could one of the first actions for promoting and showcasing it. Although the study area is spatially
restricted, biodiversity has no borders and geographical constraints. Therefore, the project could be
designed, based on the principles of environmental interpretation, so as to associate the study area with
the wider Region of Northeastern Greece. In doing so, when someone is referred to the flora, fauna,
forests and mountains of this Region, he will be referred to Paggaio and its natural elements.

4.2. Construction of interpretation trails in the study area

After the evaluation of the natural characteristics of the Natura 2000 protected areas, it became obvious

that Paggaio represents important natural heritage. Therefore, a plethora of ecotourism activities could

be developed on it, rendering it an important cultural and touristic destination. This is a mountain of

"special pleasures" for:

»  Cyclists: the mountain meadows and forests are suitable for bikes, also allowing for selecting
natural background and level of difficulty.

» Hikers: local trails (Nikisiani, Moustheni, Paliochori) confirm that hiking primarily an aesthetic
experience.

Mountain trails meander through landscapes varying dramatically both spatially and temporally.
Hiking in Paggaio is not just a physical or leisure activity. It can also be an aesthetic experience, as
long as the hiker responds positively to the alluring beauty of the mountain environment. The gentle
mountain slopes of Paggaio are succeeded by steep cliffs, large meadows cut short by chaotic
precipices and forested gorges, which end in human settlements.

A key feature for the proposed action is the "interpretive activation" of three of the five existing short
trails (Eikosifoinissa (Kentiki), Nikisiani (Mavra nera), Mesoropi), located within the administrative
boundaries of the Municipality.
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Their use has been an experiential approach to the natural environment of the mountain, although
without revealing to the hiker features and relationships between the natural elements found along the
route. The first package of the proposed measures includes the evaluation and organization of the route
elements in order to maximize user experience. Cleaning, marking of any kind (according to
Ministerial Decision 151344/165/2017: Determination of technical specifications for planning,
signposting, constructing and maintaining mountaineering trails), information and environmental
interpretation signs, possible creation of viewpoint plateaus, are some of the proposed measures, as
well as the creation of an on-line form for the interpretation of each route and its elements.

The aim is to create a comprehensive information package, through which the visitor-user of the trails
will discover the uniqueness of the mountain. The form will present the study area’s elements, its
physiognomy, ecosystem function and/or other special features, following the principles of
interpretation, so as to attract tourist interest. Besides natural, historical, cultural, social, etc. could be
included. We must not forget that the interpretation is not aimed at documentation. Documentation is
the purpose of scientific research, but it is not an interpretation of the environment. In each of the above
trails (routes) the uniqueness of natural (geology, fauna, flora), man-made and other elements (old
settlements, old stories, myths, etc.) will be interpreted in order to optimize tourist experience. In all
positions, it is proposed to display point coordinates on the route map, as well as an orientation map.
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4.3. Defining interpretation routes in the study area

The area around Avgo peak is proposed for creating an interpretation route, because:

» The existing paved road secures easy access (Akrovouni-Katafygio).

« Asignificant number of habitat types, occupying most of the protected area, are included.

« Itincludes beech forests and subalpine meadows, the habitats where most of the species described
in Action 3 of Phase 1 are located, and will therefore be showcased.

The route will be circular and will not follow a trail but the road network (paved and dirt). The analysis
and evaluation of the data will allow for spatially arranging the elements of the interpretive
presentation.

The interpretation of the route will be based on thematic signposts, which will focus on a visible for
the visitor element and will have a catchy and relative title. Texts should be comprehensible, avoiding
"wooden", official language, uninviting to visitors. For producing an attractive presentation, expert
language should be translated into simple stories, easy for the non-expert reader to understand and
assimilate meanings and symbolisms. Ingenuity and originality are also required in the presentation.
More specifically, texts should include few technical or scientific terms and numbers, in a way that
will be understood by the majority of adults and minors. The writing style should be direct and include
metaphors, analogies and comparisons. It should also address questions to the reader - user and
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Welcome to the Duke Forest
Shepherd Nature Trail

The Duke Forest is always changing.

@!3‘5’5'} T Come discover the changing forest.

stimulate their attention, eg: "What famous drink is produced by this bush?". The narration should be
in the first person and the style narrative. Paragraphs and sentences should be short, otherwise the
reader will not read them.

The selection of the elements and ecosystems that will be presented should be based on the desired
outcomes, interpreted in an understandable way. They should be categorized and evaluated, taking into
account their characteristics (such as naturalness, uniqueness), the values they contain, their level of
importance at ecological, economic (commercial, pharmaceutical, tourist, etc.) and spatial level (local,
regional, national, European).

The route is addressed to visitors who wish to discover and learn about the natural environment of the
area and enjoy nature.

4.4. Installation of interpretation signposts on key locations of the study area

Several points along the paved route on the SE side of the mountain are proposed to selected for
educational and informational use. Goal-specific interpretive signposts will be the key element in each
point. The entertainment and observation of nature through learning will be communicatively
combined through the approach of specific natural elements. The purpose of the interpretation is to
give "added value" to the educational experience and to enhance visitor satisfaction. In this way,
visitors will consider the experience memorable, worthy of the invested time and resources, and will
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also think of a future visit as attractive. The main difference between learning in conventional
environments and learning in outdoor environments is the inability of repetition. Countryside
experiences, such as the observation of the behavior of a woodpecker on an adjacent pine trunk, are
unique with any new observation being different. Experiences are created through memorable events
and/or interactions that involve people in a personal way, connecting them to a place, a space, an
environment.

Signpost locations could be designed for their use by school groups. Visiting students should be able
to readily access and understand the information presented to them. Empirical and experiential learning
frameworks are flexible enough to fit many different educational styles. Success depends on the quality
of the presented information. Current trends show that leisure motives are increasingly shifting towards
the search for original, authentic and quality experiences that contain educational elements. However,
visitors are not always willing to devote spiritual effort to educational activities, preferring to approach
the visit in a mentally passive way.

Interpretation signposts that will be installed in a forest environment require a canopy. The board will
consist of a wooden frame with a single wooden filling surface, on which the information-carrying
surface will be attached, and uprights of 15cm square/round cross section. The dimensions of the
surface will be about 1.20m. (height) x 0.8m. (width). The surface will be placed 1.0m. from the
ground. The wooden filling base will be 20mm thick. The total height of the signpost will be 2.00m.
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The uprights will be anchored at a depth of 0.80m. from the ground surface using unreinforced
concrete. The wooden parts will be made of impregnated chestnut/oak sawn wood and the subterranean
parts will be tarred. The information will be given in color printing on a board made of GRP (Glass
Reinforced Plastic), which provides the highest degree of protection. The print will be resistant to
weather, UV radiation, vandalism and the colors will not fade. It will be completely hydrophobic with
water resistance and print "peeling” resistance guarantee.

On the contrary, the signpost that will be placed in meadows should be inclined, with dimensions
120x100cm. (placed at a height of about 80-100cm from the ground). Each sign will necessarily have:
» Map showing location.

* Photos (1-3) or Drawings - Sketches (1-3) or combination thereof.

* Bilingual text (300 or more words).

* Elements of interpretation of biotic and abiotic characteristics.
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