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Abstract

Despodovska, A., Arsovska, B., Melovski, Lj., Hristovski, S.. (2013). Land use changes on Galicica Moun-
tain. Proceedings of the 4™ Congress of Ecologists of Macedonia with International Participation, Ohrid, 12-15 Oc-
tober 2012. Macedonian Ecological Society, Special issue 28, Skopje.

This paper presents the changes of land use of Galicica Mountain (including the National Park ,,Galicica®), in
the last 60 years. Topographic maps from the 1950s and 1970s of the 20" century were used as models, as well as
Google maps from 2007. The analyses were made by using GIS (Geographic Information System) software. The
maps that were used were in scale 1:50000. The goal of this research is to determine the direction of the transfor-
mation of the land, including: the reason why the changes occurred and appeared which factors affects them etc.
The results determined the difference in the areas of the identified territories i.e. the direction of the transformation
of the land of Galicica Mountain in three comparative periods. The area under forests increased due to the reduc-
tion of the areas under pastures and shrubs.

Galicica, land use, land transformation.

AmCTpaKT

Jecnonoscka, A., Apcoscka, b., Menoscku, Jb., Xpucroscku, C. (2013). [IpoMeHH BO HCKOPUCTYBAHETO Ha
3eMjuiTeTo Ha tannHata [annunna. 36opHuk Ha TpynoBu o IV Konrpec Ha exonosnte Ha Makeonuja co Mery-
HapoaHO yuecTBO, Oxpun, 12-15 okromBpu 2012 rogunaa. Make0HCKO €KOJIOIKO JAPYIITBO, TOCEOHO H3naHue 28,
Ckorje.

Bo 0B0j Tpyn ce nmpHKa)kaHN IPOMEHNTE BO HCKOPHCTYBABETO HA 3€MjUINTETO Ha IuTaHnHaTa [ammunna (BK-
TydyBajku To 1 Hatmonanumot napk ,,["annanma“) Bo nocnenaute 60 roxuau. 3a Taa e, 6ea MCKOPUCTEHH! TOIO-
rpadeku kaptr oxt 1950tute n 1970TnTe Tommum Ha XX Bek, kako u Google carenurcku caumkn ox 2007 roguHa.
Amnanmzara Gemre HanpaseHa co nomomnt Ha GIS codraep (reorpadcku nHpoOpMarcku cucreM). Kaprupamero Oe-
e u3BpieHo Bo pazmep 1:50000. [maBHa 1en Ha UCTpaKyBambETO OellIe 1a ce YTBPAU HacoKaTa BO TpaHC(hopMa-
1MjaTa Ha 3eMjHIITETO, BKIYYyBajKH U aHAIN3a HA IPUYMHUTE U (paKkTOpHuTe Ha IMpOoMeHHTe. PesynraruTe Tm moka-
Kaa pa3iMKHTE BO MOBPIIMHATA HAa MICHTH(UKYBaHHUTE MO/Ipadja T.e. HacOKaTa Ha TpaHchopManujaTa Ha 3eMjUIl-
TETO Ha IUIaHWHAaTa [anu4nIa Bo TpUTe eproay. [1aBHaTa MpoMeHa e 3roJieMyBambe Ha MOBPIINHATA Ha IIYMCKO
3eMjHIITe U HaMaJTyBarbe Ha MOBPIIMHUTE MO/ ITACHINTAa U IPMYIIIecTa BereTamuja.

Kayunn 36opoBu: [amuuuniia, HICKOPUCTYBakHE HA 3eMjHINTE, TpaHC(HOpPMAIHja Ha 3EMjUIITE.

Introduction 2003). The changes and the transformation of the

land are result of complex interaction of many fac-

Growth rates of any type of land are shown
through the exploitation of the land, it’s structure and
morphology, i.e. the transformation of the land that
occurs during a certain period of time. This proves
the necessity to research the evolution of the soil,
which is the most important component for sustain-
able development of the region. (Ratnadeb & Ami,
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tors including politics, economy, culture, human be-
havior and environment (Dale et al., 1993).

The models of exploitation of the land and the
changes of the land cover are powerful tool that can
be used in the understanding and the analysis of the
important connections between the socio-econom-
ic processes that are in relation with the agricultur-
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al activities, the evolution of the land and the strate-
gy for management of the natural resources as well
as the ways these changes influence the structure and
the function of the eco-systems. (Turner and May-
er, 1991).

The transformation of the land can also influence
the local and regional economies (Burchel, 1996).

Understanding the changes in the transforma-
tion of the land and how they occur is crucial since
the anthropogenic activities have great impact on
the environment, on the change of the hydrological
cycle (Steiner F., Osterman D.A., Hicks T.L., Led-
gerwood R., 1988), on the dynamics of the biogeo-
chemical cycles (Flintrop et all., 1996), on the size
and the arrangement of the natural habitats such as
forests (Dale et al., 1993) and the species varieties
(Costanza R. and Patten B.C., 1995).

The exploitation of the land is defined as hu-
man activity over the land (Turner et all, 1995).

Natural factors such as: relief (terrain) charac-
teristics, geological composition, climate, hydrolog-
ical conditions, pedological composition of the ter-
rain etc. influenced the development of various veg-
etation where areas with forests and pastures on the

Galicica Mountain prevail.

Small portion of the land on Galicica Moun-
tain, man has adopted for cultivation of agricultural
areas. Therefore, the growth of the vegetation cover
is influenced by a number of social, economic-geo-
graphic, as well as socio-geographic factors.

Activities related to the exploitation of the land
result in destruction of the vegetation cover (Lambin
1997). Therefore, the satellite shots very often can
be used for detection of the changes in the exploita-
tion of the land through the records of the biophysi-
cal characteristics of the terrain.

The aim of this study is to determine the di-
rection of the transformation of the land on Galici-
ca Mountain through comparison of the condition of
the land in the1950s, 1970s of the 20" century as
well as in 2007.

Method of work

Galicica Mountain is located in the southwest
part of the Republic of Macedonia, between the Ohrid
and Prespa Lake and it covers an area of 317 km?.
Review of the changes of the land on Galicica Moun-
tain has been made in 1950, 1970 and 2007. For the
conditions in the 1950s and 1970s, topographic maps
were used in scale of 1:50000, prepared by the Mil-
itary Geographic Office (VGI) of the Yugoslav Na-
tional Army (YNA). For the condition in 2007, pic-
tures from Google Maps were used in scale of 1:5000.
Forests landscapes, short bole vegetation-shrubs, ar-
able land, pastures, stone fields, glade fields in for-
ests, populated areas, swamps were identified.

All maps are referenced on the basis of the top-

ographic maps in scale of 1:25000 in geographic
projection UTM/VGS 84 zone 34 North. The topo-
graphic basis for the terrain is prepared by the Mil-
itary Geographic Office of YNA on topographic
maps. ArcGIS 9.3 software is used for the process-
ing of the data, developed by ESRI which provides
recognition of colors of the identified territories on
the maps. For the calculation of the surface covered
with the identified territories, plan projection review
was used and the obtained surfaces are calculated in
hectares.

Discussion

Transformations in the nature, in general, as
well as the changes in the vegetation cover on the
Galicica Mountain are strongly correlated with the
natural and with the social factors as well.

Mainly, the natural factors are related to the
characteristics of the terrain, geological composi-
tion, climate, hydrological conditions, pedological
composition of the terrain etc. The individual char-
acteristics of the natural factors, as well as the mutu-
al influences, determine the development of the par-
ticular floristic systems in a certain area. According
to the relatively big inclinations (large slope) of the
surface and the altitude, the areas with forests and
pastures prevail. Parts of these areas are used for
growing cultivated vegetation and this illustrates the
impact of the social factors on the vegetation cover.

In the last few decades, 23 located areas on the
Galicica Mountain have been populated with 10000
habitants. Out of 38000 hectares in their function,
6000 hectares are adopted as arable areas where
fields and orchards prevail.

The social factors are: physical planning, dec-
laration of Galicica as national park, processes of so-
cial planning, emerging urbanization, emerging in-
dustrialization, late infrastructural installation and
arrangement of settlements, inadequate agricultural
politics, motorization and use of agricultural mech-
anization, cultural and educational level of popu-
lation, historically illogical factors for localization
and development of settlements, functionally inade-
quate organization of the settlements territories, mi-
gration of the population in the cities, reorientation
of the population from the primary towards second-
ary business activities, changes in the exploitation of
the energy potentials, changes in the farming prac-
tices and traditional engagements etc.

Because of these reasons, great part of these ar-
able territories is abandoned and therefore the trans-
formation of the land from cultivated to uncultivat-
ed begins. Due to the functional transformations
of parts of the settlements dealing with agriculture
(farming, orcharding, stockbreeding) into catering,
tourism, trade and other service activities, part of the
arable land is transformed into unproductive arcas

164 360pHuk Ha TpynoBu on IV Konrpec Ha exonosute on MakenoHmja



Land use changes on Galicica Mountain

Fig. 1. Land condition of Galichica mountain in 1950’s,1970’s and 2007

Results

Coctojba Ha nnaHuHaTa faanymuya Bo 1950 ™™ pasture
W nacuwre £ "
ores

2% 22 e 9 W wymn
1% \)% o [ ogpa6ornwea nospuwmna 28ricultural land
% HaceneHo MecTo human settlement
B Kamerbapm rocky ground
H rPMYLIKK shrubs
YUCTMHA BO WYMa forest clearing
W u3sop spring
I bnato wetland

Fig. 2. Land use of Galichica mountain in 1950’s (in %)

Coctojba Ha nnaumHata laanymnuya so 1970™

9 % 0% D
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Fig. 3. Land use of Galichica mountain in 1970’s (in %)

Coctojba Ha nnaHmHaTa laanymua so 2007 rog,

¥ nacuwre pasture
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Fig. 4. Land use of Galichica mountain in 2007 (in %)
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(houses, buildings, yards, religious objects, grave-
yards etc.). Examples for this are the settlements in
the coastal region of Lake Ohrid, such as Konjsko,
Peshtani, Trpejca and Ljubanishta which today are
oriented towards tourism, trade and other service ac-
tivities. In these settlements even though the number
of population is increasing, still the arable areas are
transforming into unproductive. The situation in the
Prespa Region is different than the Ohrid Region.
The population number in Oteshevo, Leskoec, Petri-
no, Preljublje, Stipona etc., is drastically decreasing
because of the migration of the population towards
cities and abroad. In these settlements the transfor-
mation of the cultivated areas into unproductive is
result of the migration and the abandonment of the
arable fields.

From this information it can be concluded that
the impact of human on the transformation of the
land on Galicica Mountain is expressed through the
increased pressure in the coastal area of Ohrid and
Prespa Lake, and the pressure of the population in-
side the mountains is significantly reduced and main-
ly concerns the tourist recreational visits of individ-
uals and small groups.

The obvious differences in the changes of the
land on Galicica Mountain in the compared three pe-
riods can be noticed in Figure 1. Furthermore, the
percentages of presence of the identified areas are
shown in Figure 2, 3 and 4.

It was noticed on Galicica Mountain that the ar-
eas of pastures are decreasing from 50% in 1950s, to
24% in 2007. This is a result of the abandonment of
the cattle breeding as a basic activity and reorienta-
tion towards catering and tourism, as well as the mi-
grations of people from rural settlements to the cit-
ies. The land under forests is increased from 40%
in the 1950s to 58% in 2007. This is mostly as a re-
sult of the succession of the land itself, more specif-
ic as a result of the growing of the shrubs into forest.
The area under shrubs decreased from 14% in 1970s
to 5% in 2007 due to the succession. Royatos et al.
(2003) brought similar conclusions for the Pyrenees
in Spain where the fields under forests increased due
to the ingrowth of tree species on the abandoned ar-
able areas. Specific problem arises from the orga-
nized pressure within the National Park Galicica
where under the plan for protection and management
of the park in many occasions (perhaps due to irreg-
ular cut, but certainly with alleged spacing or clean-
ing the fields) an exploitation of the forests is made
(Mapxkockwu, 2011). As a result, it is possible the per-
centage of land under forest to be variable, but the
most important thing is that this percentage increas-
es successively in the three comparative periods.

During the preparation of this research, we
faced inclarities of the topographic maps from 1950s

of the 20" century. Throughout the marking of the
maps difficulties were faced in the recognition and
marking the areas, part of this research. While at
Google Earth maps the shadow that appears on the
photos can be noticed as a downside, depending on

the angle of the satellite shoots.
Conclusion

According to the results from the researched ar-
ea, it can be concluded that the land cover of Galici-
ca Mountain from the 1950s until 2007 has signifi-
cant changes. The areas under forests are increased
whilst the areas under short bole vegetation — shrubs
and areas under pastures are reduced. The reasons
why these changes occurs are the succession of the
land itself, the migration of the population from the
countryside to the cities, the abandonment of the cat-
tle breeding and reorientation towards catering and
tourism, but also the climate factors all around the

globe should not be forgotten.
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