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Macroseismic investigations of the geological site effects on
intensities of selected earthquakes in greater Ljubljana area
DOI: http://dx.doi.org/10.3986/AGS.793
UDC: 550.34(497.451)
COBISS: 1.01

ABStrACt: Ljubljana is one of three regions with the highest seismic hazard in Slovenia. In addition soft
sediments in the Ljubljana basin have a strong influence on seismic ground motion. We used macroseis-
mic data to investigate the influence of local geological structure on earthquake intensities in greater Ljubljana
area. We determined intensities for eleven earthquakes according to ground classification based on Eurocode
8 standard (EC8). the results showed a systematic increase in observed seismic intensities, determined
according to European Macroseismic Scale (EMS-98), as the seismogeological characteristics of the ground
deteriorated. Only one ground type (D) showed slightly lower intensities than expected. this may be due
to some unrevealed geological and other factors, or because of very limited macroseismic data available
for this particular ground type.

KEy WOrDS: European Macroseismic Scale, intensity, macroseismic investigations, Eurocode 8, seismic
microzonation, Ljubljana basin

the article was submitted for publication on May 9th, 2014.

ADDrESSES:
Anita Jerše
Slovenian Environment Agency
Seismology and Geology Office
Dunajska 47, SI – 1000 Ljubljana, Slovenia
E-mail: anita.jerse@gmail.com

Mladen Živčić, M.Sc.
Slovenian Environment Agency
Seismology and Geology Office
Dunajska 47, SI – 1000 Ljubljana, Slovenia
E-mail: mladen.zivcic@gov.si

Andrej Gosar, Ph.D.
Slovenian Environment Agency
Seismology and Geology Office
Dunajska 47, SI – 1000 Ljubljana, Slovenia
and
University of Ljubljana
Faculty of Natural Sciences and Engineering
Aškerčeva 12, SI – 1000, Ljubljana, Slovenia
E-mail: andrej.gosar@gov.si

8



1 Introduction
Earthquakes are a natural phenomenon that cannot be forecasted and controlled, but that can be well observed
through the analysis of its effects. Macroseismic data consist of systematic descriptions of earthquakes'
effects on humans, objects, buildings and nature.

the amplitude of ground oscillation depends on earthquakes' source properties (magnitude, depth,
distance, focal mechanism), on the impact of regional geology on the propagation of seismic waves, and
on the local geological condition known as site effects. In seismic hazard assessment for a site located on
a soft ground the value of ground-motion acceleration on a base solid rock is multiplied by a corresponding
soil factor.

the aim of this study is to evaluate the influence of local geological structure on certain earthquake
intensities in the greater Ljubljana area, based on the ground classification according to Eurocode 8 stan-
dard (EC8) (SISt EN 1998-1, 2005; SISt EN 1998-1/A101, 2005). For the purposes of macroseismic analysis
we evaluated macroseismic questionnaires, which are kept in our archive. In estimating intensity we fol-
lowed the principles of the European Macroseismic Scale (EMS-98) (Grünthal 1998). Intensities were
determined for areas with a radius not exceeding 5 km, which were located on homogeneous ground in
accordance to EC8 classification. Based on the geological map, in scale 1 : 100,000, and its map interpreters,
we divided geological substrate areas into five classes according to EC8. Data of three separate groups of
earthquakes was statistically analysed. For each group we have selected the reference intensity of the com-
parative polygon, with which we compared the intensity in other polygons for the same earthquake.

2 Previous research of the influence of local geological structure
on earthquake effects
Seismic wave amplification in alluvial deposits has contributed to damage and loss of life in several recent
earthquakes, for example in Christchurch,  2011 (Bradley  2012) and in Emilia-romagna  2012
(Maugeri et al. 2013). In areas with complex geology site effects can vary significantly (toshinawa et al. 1997).
Many techniques all over the world have been presented to investigate the relationship between intensi-
ty and geological setting using macroseismic data. the first significant study of this kind was made in New
Zealand (Elder et al. 1991; toshinawa et al. 1997). Also in Italy there have been several studies on the vari-
ation of earthquakes effects caused by site effects, for example in Palermo (Giammarinaro et al. 2005) and
rome (Cifelli etal. 2000; Sbarraetal. 2012). In Slovenia large variations in damage to buildings were observed
in case of 1998 and 2004 Krn mountains earthquakes. they were explained mainly by soil-structure res-
onance effects (Gosar 2007; Gosar 2010).

Based on recent studies, experts had suggested (Sbarra et al. 2012) using macroseismic intensity resid-
uals as a contribution to the elaboration of hazard maps. they found that the intensity also depends on
soil variations with the depth and thickness of each layer.

3 Geological setting and ground classification based on EC8
in the greater Ljubljana area
Ljubljana, which is one of three regions with the highest seismic hazard in Slovenia (Lapajne et al. 2001),
is located in a shallow sedimentary basin filled with heterogeneous Quaternary deposits (Figure 1) with
various seismological properties. We distinguish three main parts: the Ljubljana Field (Ljubljansko polje),
the north part of the Ljubljana Moor (Ljubljansko barje), and surrounding hills.

the bedrock of the basin is built of Permian and Carboniferous clastic rocks (claystones, sandstones,
conglomerates) and partly of Mesozoic carbonate rocks. It outcrops on the margins of the hills. Ljubljana
Field is covered by gravel deposits of the Sava river. Sand and gravel in the Ljubljana Moor are covered
by lake and marsh sediments.

In EC8 site effects of different ground types are expressed with coefficient S (soil factor), which tell
us how much greater the ground acceleration is expected in comparison with the reference solid rock. there
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are seven ground types described by the stratigraphic profiles and by three quantitative parameters: average
shear-wave velocity in the topmost 30 m of sediments (υs,30), the result of Standard Penetration test (Nspt)
and the undrained shear strength (cu). For special ground types S1 and S2, soil factor S is not given and must
be determined by specific investigations.

the influence of local geological structure on seismic ground motion is given in a microzonation map.
Based on the geological map (OGK 100) and the map interpreter we expanded the seismic microzonation
map of the Municipality of Ljubljana (Zupančič et al. 2004) to greater Ljubljana area (Figure 2). the ground
is classified into five types:
• A – factor 1.00,
• C – factor 1.15,
• D – factor 1.35,
• E – factor 1.70,
• S1 – factor 2.55.

Figure 1: Geological map of the Ljubljana region (Zupančič et al. 2004).

Legend/legenda
Paleozoic clastic rocks (sandstones, shales) / paleozojske klastične kamnine (peščenjaki, laporovci)
Mesozoic rocks (limestones, dolomites, clastic rocks) / mezozojske kamnine (apnenci, dolomiti, klastične kamnine)
tertiary  rocks and sediments (sandstone, conglomerate, sand, silt, clay) / terciarne kamnine in sedimenti (peščenjak, konglomerat, pesek, melj, glina)

Quaternary alluvium (gravel, sand) / kvartarna prod in pesek
Quaternary clay, sandy clay, silt / kvartarna glina, peščena glina, melj
Quaternary lacustrine and paludal sediments (peat, clay) / kvartarni jezerski in barjanski sedimenti (šota, glina)
Urban area / urbano območje



We used ground classification based on EC8 according to the basic geological map (Zupančičetal. 2004),
where the geological and lithological structure of the Ljubljana area was taken up by OGK 100, sheet Kranj
(Grad and Ferjančič 1974), Ljubljana (Premru 1983), Postojna (Buser et al. 1967) and ribnica (Buser 1969).
Since the printed map OGK 100 is made on a relatively weak geodetic basis, the accuracy in the digital
format is also poorer. Consequently, on the digital map they declared accuracy of the borders at 50 m.
therefore, we have to consider that observers, who filled-in the macroseismic questionnaires and are locat-
ed near the boundaries, may not be placed in the right class according to EC8.

the southwestern part of the study area (Ljubljana Moor) belongs to ground type S1, most of the east-
ern and western part of the area belongs to ground type A, central part has been classified as ground type C,
but there are also smaller areas which fall within ground type D and E (Figure 2). In the greater Ljubljana
area there is no ground type B or S2.

4 Macroseismic data collection and intensity assessment
Effects of earthquakes on humans, objects, buildings and on nature are assessed by intensity, which is described
by an intensity scale. In order to assess the intensity, the first step is to gather all the descriptive data available

Acta geographica Slovenica, 55-1, 2015
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Figure 2: Map of EC8 ground types in the greater Ljubljana area.
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for a particular location. then we sort the data by location and compare them with the lists of diagnostic
elements and make a decision on which provides the best fit.

All macroseismic questionnaires are kept in the archives of Seismology and Geology Office. Macroseismic
data include questionnaires, received by mail, via online web form and by e-mail.

We determined intensities for selected areas in Ljubljana according to ground classification based
on EC8. Each determined intensity refers to small areas with a radius not exceeding 5 km and areas with
homogeneous ground according to EC8, otherwise the range of shaking effects reported may be very
large since geotechnical conditions of the ground vary. Consequently we divided the ground where
observers reside into several polygons (Figure 3) and for each polygon we determined intensity of the earth-
quake. We have classified 4 polygons on the ground type S1, 2 on ground E, 6 on ground D, 10 on ground C
and 8 polygons on ground type A. In estimating the intensity we followed the principles of EMS-98
(Grünthal 1998).
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Figure 3: Map of polygons on homogeneous ground according to the EC8 classification for which we determined earthquake intensities. Points indicate
the locations of the observers.



5 Methodology and data analysis
For macroseismic data analysis we gathered 17 earthquakes (table 1) which occurred between 1998 and 2005
and were strong enough for our purposes. From this group of 17 earthquakes, we then used 11 of them which
best fulfilled the following requirements:
• that they occurred far enough from Ljubljana. In this case we can neglect the variations of epicentral

distance between different parts of the city and thus we can see the differences in intensities due to the influ-
ence of geological substrates;

• that seismic waves are coming from similar directions. the influence of the geological structure on the prop-
agation of earthquake waves is similar in this case;

• that they reached maximum intensity at least V EMS, and in the Ljubljana area an intensity of at least
IV-V EMS;

• that there is sufficient macroseismic data available for them.
In the case of earthquakes which occurred in the vicinity of Brezovica (2002) and Cerkno (2005) there

were several successive aftershocks, for which we have characterized the effects together, since there was
insufficient data to allow precise assessment of the intensity for each shock separately.

research was conducted for three separate groups of earthquakes. First, we focused on earthquakes
(five of them) that best fulfilled the requirements. their distance from Ljubljana is between 45 and 120 km.
Seismic waves of this group come to Ljubljana from the northwest. In the second group earthquakes do
not fullfil the requirements so well (six of them). their distance from Ljubljana is shorter, between 10 and
45 km. Seismic waves have in these cases different arrival directions. the estimated intensities of earthquakes
in this group are slightly lower than in the first group. the third group represents all eleven earthquakes.
We analysed 1,296 questionnaires on seismic effects, filled-in by 616 observers. We dealt with the greater
Ljubljana area, which extends in the south to Želimlje, in the north to trzin, Dragomer in the west and
in the east to the village Volavlje (Figure 3).

6 Results and Discussion
For each group we selected a comparative polygon with reference intensity and compared the inten-

sity of other polygons with the reference one for each earthquake. the number of all estimated intensities
is 224 and they are presented in table 2.

In the table, beside intensities, there is also the number of questionnaires on which basis the intensi-
ty was estimated. Intensities, which are defined only on the basis of one questionnaire (marked red), were
not used in the statistical analysis. In further research 160 intensities were used. In case when intensity is
given as range for example IV–V EMS–98, we used the value of 4.5 for the calculation purpose.

We chose the polygon on ground type C as comparative, since it has mean values of geomechanical
parameters in relation to other ground types. In the group of all eleven earthquakes, we chose the third
one (C_3) as the comparative polygon, in the group of five earthquakes the second one (C_2), and in the group
of other six earthquakes the fifth polygon (C_5). the selected polygon contains data for all earthquakes,
does not contain any data that a single observer has not felt the earthquake, and has approximate mean
value of intensity compared to other polygons on the ground C. We did not select polygon C_4 as com-
parative ground, because its values slightly deviate from the average.

For each polygon we calculated the deviation from the reference intensity for each earthquake sepa-
rately and deviations of mean values from the reference intensity, which are: arithmetic mean, median,
mode and modified median, where we have assumed that information »not felt« is the smallest. When
calculating arithmetic mean we excluded data »not felt«.

First we made a statistical analysis of each individual polygon (table 3), and then for grouped poly-
gons according to ground type by EC8 (table 4).

the results on the selection of five earthquakes showed that deviations from the reference intensity
increased as the quality of the soil deteriorated (especially on ground type E). However, the results of ground
type D deviate from others, since we would expect higher values than on ground C and not lower. this
may be due to unrevealed geological or other factors.
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results on the total of eleven earthquakes show a similar rising trend of deviations from the reference
intensity as with analysis on five earthquakes. On ground D we got higher arithmetic mean of then on
the ground C, but the mode is negative.

In table 5 we present number of cases when intensity of earthquakes is smaller, greater or equal to
the reference intensity on ground type C chosen as comparative ground. Blue indicates intensities that are
prevailing on each ground.

For the group of five earthquakes the results showed an increase in the intensities of earthquakes as
the quality of the soil deteriorated. type A has more low intensities than high. the intensities of earth-
quakes on ground C are more equally distributed which was expected. Ground type E showed more high
intensities than low and as well ground S1. Ground type S1 has also more high intensities than ground E,
which is expected according to EC8. the only data to deviate is data for ground D, which showed slightly
lower intensities than the intensities on ground C. We also noticed a significant data deviation within ground D
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Table 4: Statistical analysis of earthquakes in accordance to EC8 classification for five earthquakes (top) and all eleven earthquakes together (bottom).
Numbers next to ground type indicate how many intensities were considered in analysis.

Ground type (EC8) Mean values for five earthquakes

Arithmetic mean (M) Median (Me) Mode (Mo) Modified median

A (7) –0,071 0 0 0
C (36) 0,063 0 0 0
D (10) –0,056 0 –0,5 –0,25
E (9) 0,375 0 0 0
S1 (9) 0,333 0,5 0 0,5

Ground type (EC8) Mean values for all eleven earthquakes together

Arithmetic mean (M) Median (Me) Mode (Mo) Modifided median

A (17) 0 0 0 0
C (77) 0,092 0 0 0
D (21) 0,147 0 –0,5 0
E (19) 0,324 0,5 0 0
S1 (26) 0,167 0 0 0

Table 5: The number of cases when the intensity of earthquakes is smaller, greater or equal to the reference intensity in accordance to EC8 classification.
The results for the group of five earthquakes (top) and all eleven earthquakes together (bottom).

Ground type (EC8) Statistical analysis for five aearthquakes

I < Iref I = Iref I > Iref

A (7) 2 4 1
C (36) 9 12 10
D (10) 5 3 2
E (9) 1 5 3
S1 (9) 1 3 5

Ground type (EC8) Statistical analysis for all eleven earthquakes together

I < Iref I = Iref I > Iref

A (17) 7 6 4
C (77) 17 30 19
D (21) 10 5 6
E (19) 4 6 9
S1 (26) 8 8 10
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intensities, suggesting a major influence of other factors. For the group of all eleven earthquakes we obtained
similar results. Despite the fact that the other six earthquakes slightly less fulfil the requirements, we obtained
similar results also for them.

We conducted also Wilcox rank-sum test (SPSS Inc. 1999), a nonparametric test to determine signif-
icant differences between mean values for independent samples. test showed similar results as other tests,
that the most distinguished ground from ground type C is ground S1 and the least is ground D.

7 Conclusion
Seismic wave amplification contributed to severe damage and loss of life in a number of earthquakes in
the recent past. It is because of heavy damage to structures, caused by site effects on soft ground, that stud-
ies of the effects of the local ground increased so greatly. Since quantitative seismic ground-motion data
are not always available for carrying out microseismic research, macroseismic data are important for analy-
sis of earthquake effects.

the study covered the greater Ljubljana area, for which we estimated intensities by using 1,296 macro-
seismic questionnaires, which correspond to 11 different earthquakes. We determined intensities for areas
with a radius not exceeding 5 km which were located on homogeneous ground according to EC8. We used
ground classification based on EC8 derived from OGK (Zupančič et al. 2004), but in some lithological units
difficulties in determining the ground types have emerged. this is mainly due to a lack of clarity in EC8
classification based on lithology and a lack of data on quantitative geomechanical properties. this applies
especially for sediments in the Ljubljana Moor (ground type S1). Ground where observers reside was divid-
ed into several polygons and for each polygon we determined seismic intensity.

Statistical analysis was done for three separate groups of earthquakes. For each group we selected the ref-
erence polygon on ground type C, with which we compared the intensity of other polygons for the same
earthquake. the results showed an increase in seismic intensities as the quality of the soil deteriorated.
On ground type A there are more low intensities than high compared to the ground C. Intensities of earth-
quakes on ground C are more equally distributed. Ground type E and S1 showed more high intensities than
low compared to the ground type C. Ground S1 has also more high intensities than ground E. results on
ground type D deviate from others, since according to EC8, we would expected higher values. this may
be due to some unrevealed geological characteristics, like lateral distribution of soft ground, thickness of
deposits, influence of topography or just because we have very limited macroseismic data for individual
polygons within ground D. therefore, it would be necessary to investigate also other properties of soft sed-
iments in the future.

In general investigations based on intensity data in Slovenia are quite difficult to perform because there
are not many strong earthquakes. therefore, we have to use also lower intensity data, which are often not
as indicative regarding the influence of local ground. the results of this study will contribute to a better
assessment of seismic hazard in the greater Ljubljana area, because it is important that methodology of
analysing macroseismic data sits side by side with other analyses of site effects.
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1 Uvod
Po tres je narav ni pojav, ki ga ne more mo napo ve da ti in nad zo ro va ti, lah ko pa ga dobro opi še mo sko zi ana -
li zo nje go vih učin kov. Makro seiz mič ni podat ki poda ja lo siste ma ti čen opis učin kov potre sa na lju di, pred me te,
zgrad be in nara vo.

Am pli tu da niha nja tal je odvi sna od žarišč nih last no sti potre sa (mag ni tu da, glo bi na, odda lje nost, žarišč -
ni meha ni zem), od vpli va regio nal ne geo loš ke zgrad be na šir je nje potre sne ga valo va nja in od vpli va lokal ne
geo loš ke zgrad be. Vpliv sled nje ime nu je mo tudi vpliv lokal nih tal. Pri oce nje va nju potre sne nevar no sti
na meh kih tleh, pos pe šek niha nja tal na trd ni ska li v pod la gi pom no ži mo z us trez nim fak tor jem tal.

Na men te razi ska ve je bil oce ni ti vpliv lokal ne geo loš ke zgrad be na inten zi te te neka te rih potre sov na
šir šem območ ju Ljub lja ne na pod la gi kla si fi ka ci je tal po Evro kod 8 stan dar du (EC8) (SISt EN 1998–1, 2005;
SISt EN 1998–1/A101, 2005). Za potre be makro seiz mič nih razi skav smo ana li zi ra li vpra šal ni ke, ki jih hra -
ni mo v ar hi vu. Pri opre de lje va nju inten zi te te smo sle di li nače lom Evrop ske potre sne les tvi ce (EMS–98)
(Grünthal 1998). Inten zi te te potre sov smo dolo či li za območ ja, kate rih pol mer ne pre se ga 5 km in ki se
naha ja jo na homo ge nih tleh gle de na EC8. Na pod la gi geo loš ke kar te v me ri lu 1 : 100.000 in nje nih tol ma -
čev smo geo loš ko pod la go območ ja raz de li li v pet raz re dov po EC8. Sta ti stič no ana li zo smo nare di li za
podat ke treh loče nih sku pin potre sov. Pri vsa ki sku pi ni smo izbra li refe renč no inten zi te to pri mer jal ne ga
poli go na, s ka te ro smo pri mer ja li inten zi te te dru gih poli go nov iste ga potre sa.

2 Dose da nje razi ska ve vpli va lokal ne geo loš ke zgrad be na učin ke
potre sov
Oja či tve potre sne ga valo va nja v alu vial nih nano sih so že veli ko krat pris pe va le k več ji ško di in izgu bi živ -
ljenj, na pri mer v Christc hurc hu, 2011 (Brad ley 2012) in v Emi li ji–ro ma ni 2012 (Mau ge ri s so d. 2013).
Na območ jih z za ple te no geo loš ko sesta vo se vpliv lokal nih tal lah ko zelo spre mi nja (tos hi na wa et. al. 1997).
Po sve tu je bilo nare je nih že kar nekaj razi skav, s ka te ri mi so na pod la gi makro seiz mič nih podat kov iska li
pove za vo med inten zi te to in geo loš ko pod la go. Prve pomemb nej še razi ska ve so bile nare je ne na Novi
Zelandi ji (El der s so d. 1991, tos hi na wa s so d. 1997). tudi v Ita li ji je bilo oprav lje nih več razi skav o učinkih
potre sa npr. na območ ju Paler ma (Giam ma ri na ro s so d. 2005) in rima (Ci fel li s so d. 2000; Sbar ra s sod. 2012).
V Sloveni ji smo veli ke raz li ke v poš ko do va no sti stavb opa zo va li v pri me ru potre sov 1998 in 2004 v Krn -
skem pogor ju. Pre tež no smo jih lah ko poja sni li z re so nanč ni mi učin ki med tle mi in objek ti (Go sar 2007;
Gosar 2010).

Na pod la gi novej ših rezul ta tov so stro kov nja ki pred la ga li (Sbar ra s so d. 2012) upo ra bo makro seiz mič -
nih rezi dua lov pri izde la vi kart potre sne nevar no sti. Ugo to vi li so, da na inten zi te to vpli va tudi spre mi nja nje
tal z glo bi no in debe li na posa mez nih pla sti.

3 Geo loš ke zna čil no sti in kla si fi ka ci ja tal po EC8 na šir šem območ ju
Ljub lja ne
Ljub lja na, ki je eno od treh potre sno naj bolj nevar nih obmo čij v Slo ve ni ji (La paj ne s so d. 2001), leži v pli -
tvem sedi ment nem baze nu zapol nje nim s he te ro ge ni mi kvar tar ni mi nano si (sli ka 1), ki ima jo raz lič ne
seiz mo geo loš ke last no sti. raz li ku je mo tri glav ne dele: Ljub ljan sko polje, Ljub ljan sko bar je in obrob no hri -
bov je. Pod la go baze na gra di jo perm ski in kar bon ski skri la vi gli nav ci, peš če nja ki in kon glo me ra ti ter
mezo zoj ske kar bo nat ne kam ni ne, ki izda nja jo na robo vih hri bov ja. Ljub ljan sko polje pre kri va jo prod ni
nano si reke Save, na Ljub ljan skem bar ju pa sta prod in pesek pre kri ta z je zer ski in bar jan ski sedi men ti.

Sli ka 1: Geo loš ka kar ta območ ja Ljub lja ne (Zu pan čič s so d. 2004).
Glej angleš ki del pris pev ka.

V EC8 je vpliv lokal nih tal na učin ke potre sa pred pi san s koe fi cien tom tal S (ang. soil fac tor), ki nam
pove, koli ko več je pos peš ke niha nja pri ča ku je mo v pri mer ja vi z re fe renč no trd no kam ni no. EC8 do lo ča
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sedem tipov tal, ki so opi sa ni s stra ti graf skim pro fi lom in tre mi kvan ti ta tiv ni mi para me tri: hitrost jo strižnega
valo va nja v zgor njih 30m (υs,30), z re zul ta tom stan dard ne ga pene tra cij ske ga preiz ku sa (Nspt) in striž no trdnost -
jo tal (cu). Za poseb na tipa tal S1 in S2 koe fi cient tal ni podan in ga je tre ba dolo či ti s po seb ni mi razi ska va mi.

Vpliv kra jev ne geo loš ke sesta ve na potre sno niha nje tal poda ja kar ta potre sne mikro ra jo ni za ci je. Na
pod la gi geo loš ke kar te (OGK 100) in nje nih tol ma čev smo raz ši ri li kar to potre sne mikro ra jo ni za ci je Mest -
ne obči ne Ljub lja na (Zu pan čič s so d. 2004) na šir še območ je Ljub lja ne (sli ka 2). tla so raz de lje na v pet
raz re dov:
• A – koe fi cient 1,00,
• C – koe fi cient 1,15,
• D – koe fi cient 1,35,
• E – koe fi cient 1,70,
• S1 – koe fi cient 2,55.

Sli ka 2: Kla si fi ka ci ja tal po EC8 na šir šem območ ju Ljub lja ne.
Glej angleš ki del pris pev ka.

Upo ra bi li smo kla si fi ka ci jo tal po EC8 na pod la gi osnov ne geo loš ke kar te (Zu pan čič s so d. 2004), kjer
so geo loš ko in lito loš ko zgrad bo območ ja Ljub lja ne pov ze li po OGK 100, list Kranj (Grad in Fer jan čič 1974),
Ljub lja na (Pre mru 1983), Postoj na (Bu ser s so d. 1967) in rib ni ca (Bu ser 1969). Ker je tiska na kar ta OGK 100
nare je na na pre cej sla bi geo det ski pod la gi, je tudi nje na natanč nost v di gi tal ni obli ki slab ša. Na digi tal ni
kar ti so zato priv ze li natanč nost mej 50 m. Zato mora mo upo šte va ti, da makro seiz mič ni opa zo val ci, ki se
naha ja jo bli zu meje, mor da niso uvrš če ni v pra vi raz red tal po EC8.

Ju go za hod ni del ozem lja (Ljub ljan sko bar je) spa da v tip tal S1, veči na vzhod ne ga in del zahod ne ga ozem -
lja spa da v tla A, osred nji del v tla C, vmes pa so manj ša območ ja, ki spa da jo v tip tal D in E (sli ka 2). Na
šir šem območ ju Ljub lja ne ni ugo tov lje nih tal tipa B ali S2.

4 Zbi ra nje makro seiz mič nih podat kov in opre de lje va nje inten zi te te
Oce no učin kov potre sa na pred me te, lju di, zgrad be in nara vo poda ja inten zi te ta potre sa, ki jo dolo či mo
s po moč jo inten zi tet ne les tvi ce. Prvi korak je pri do bi tev vseh opi snih infor ma cij o učin kih potre sa na dolo -
če ni loka ci ji. Podat ke nato raz vr sti mo po nase ljih ter jih pri mer ja mo s sez na mom diag no stič nih kri te ri jev
ter dolo či mo kate ri opis inten zi tet nih sto penj naj bolj ustre za podat kom.

Ma kro seiz mič ne vpra šal ni ke hra ni mo v ar hi vu Ura da za seiz mo lo gi jo in geo lo gi jo. Podat ki vklju čuje -
jo vpra šal ni ke, ki so jih opa zo val ci posla li po pošti, po elek tron ski pošti ali pre ko splet ne ga obraz ca. Inten zi te te
smo dolo ča li za izbra na območ ja v Ljub lja ni, opre de lje na s kla si fi ka ci jo tal po EC8 in ne po nase ljih, kot
je obi čaj no. Vsa ka oce nje na inten zi te ta se nana ša la na območ je, kate re ga pol mer ne pre se ga 5 km, in ki
se naha ja na homo ge nih tleh po EC8, saj je sicer raz pon zabe le že nih učin kov lah ko zelo velik, gle de na to
da se geo teh nič ne last no sti tal spre mi nja jo. Posle dič no smo tla, kjer pre bi va jo opa zo val ci, raz de li li na več
poli go nov (sli ka 3) in vsa ke mu poli go nu dolo či li inten zi te to potre sa. Dolo či li smo 4 po li go ne na tleh tipa S1,
2 na tleh E, 6 na tleh D, 10 na tleh C in 8 po li go nov na tleh tipa A. Pri opre de lje va nju inten zi te te smo sle -
di li nače lom Evrop ske potre sne les tvi ce (EMS–98) (Grünthal 1998).

Sli ka 3: Poli go ni homo ge nih tal gle de na tip tal po EC8, za kate re smo opre de li li inten zi te to potre sov. Toč ke ozna ču je jo loka ci je opa zo val cev.
Glej angleš ki del pris pev ka.

5 Upo rab lje ne meto de in ana li za podat kov
Za ana li zo makro seiz mič nih podat kov smo zbra li 17 po tre sov (pre gled ni ca 1), ki so se zgo di li med leto -
ma 1998 in 2005 ter so bili dovolj moč ni za naš namen. Iz te sku pi ne smo nato upo ra bi li 11 ti stih, ki so čim
bolje izpol nje va li nasled nje pogo je:
• da so čim bolj odda lje ni od Ljub lja ne. V tem pri me ru lah ko zane ma ri mo raz li ke v na dža rišč ni raz da lji

med raz lič ni mi deli mesta in tako vidi mo raz li ke v in ten zi te tah zara di vpli va geo loš ke pod la ge;
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• da potre sno valo va nje pri ha ja iz podob ne sme ri. Vpliv geo loš ke zgrad be na šir je nje potre sne ga valo vanja
je v tem pri me ru podo ben;

• da so dose gli naj več jo inten zi te to naj manj V EMS, na območ ju Ljub lja ne pa naj manj IV–V EMS;
• da zanje obsto ja zadost no šte vi lo makro seiz mič nih podat kov.

Pri potre sih v oko li ci Bre zo vi ce (2002) in pri Cerk nem (2005) je šlo za več zapo red nih sun kov, kate -
rih učin ke smo opre de lje va li sku paj, saj je bilo pre ma lo podat kov, ki bi omo go či li toč no opre de li tev inten zi te te
vsa ke ga sun ka pose bej.

ra zi ska vo smo opra vi li za tri sku pi ne potre sov. Naj prej smo se osre do to či li na potre se (pet od njih),
ki pogo je naj bo lje izpol nju je jo. Nji ho va odda lje nost od Ljub lja ne je med 45 in 120 km. Potre sno valo va -
nje te sku pi ne pri ha ja iz seve ro za hod ne sme ri. Dru ga sku pi na potre sov pogo jev ne izpol nju je tako dobro
(šest od njih). Nji ho va odda lje nost od Ljub lja ne je manj ša in sicer med 10 in 45 km, potre sno valo va nje
pa pri ha ja iz raz lič nih sme ri. Oce nje ne inten zi te te potre sov te sku pi ne so malo niž je od tistih v prvi sku -
pi ni. tret ja sku pi na pred stav lja vseh enajst potre sov. Ana li zi ra li smo 1296 vpra šal ni kov o po tre snih učin kih,
ki jih je izpol ni lo 616 opa zo val cev. Obrav na va li smo šir še območ je Ljub lja ne, ki se raz te za na jugu do Želi -
melj, na seve ru do trzi na, na zaho du do Dra go me ra in na vzhod u do vasi Volav lje (sli ka 3).

6 Rezul ta ti in razprava
Za vsa ko od treh sku pin potre sov smo izbra li pri mer jal ni poli gon, kate re ga inten zi te ta je bila refe renč na.
Z njo smo pri mer ja li inten zi te te dru gih poli go nov za vsak potres (pre gled ni ca 3). Šte vi lo vseh oce nje nih
inten zi tet zna ša 224 in so poda ne v pre gled ni ci 2.

V pre gled ni ci je poleg inten zi te te v ok le pa ju poda no še šte vi lo vpra šal ni kov na pod la gi kate rih je bila
inten zi te ta opre de lje na. Inten zi tet, ki so dolo če ne le na pod la gi ene ga vpra šal ni ka (oz na če no rde če), nismo
upo ra bi li v sta ti stič ni ana li zi. V na dalj nji razi ska vi smo upo ra bi li 160 in ten zi tet. Pri razponu intenzitet,
npr. IV–V EMS, je bila v izra ču nih upo rab lje na vred nost 4,5.

Za pri mer jal ne ga smo izbra li poli gon na tleh tipa C, saj ima jo tla C sred nje vred no sti geo me han skih
para me trov gle de na osta le tipe tal. V sku pi ni vseh enaj stih potre sov smo izbra li tret ji (C_3), v sku pi ni petih
potre sov dru ge ga (C_2) in v sku pi ni osta lih šest potre sov peti poli gon (C_5). Izbran poli gon vse bu je podat -
ke za vse potre se, ne vse bu je podat ka, da opa zo va lec potre sa ni čutil, in ima prib liž ne sred nje vred no sti
inten zi tet v pri mer ja vi z os ta li mi poli go ni na tleh C. Poli go na C_4 nismo izbra li za pri mer jal ne ga, ker nje -
go ve vred no sti neko li ko odsto pa jo od pov preč nih.

Za vsak poli gon smo izra ču na li odsto pa nje od refe renč ne inten zi te te za vsak potres pose bej ter več srednjih
vred no sti odsto panj od refe renč ne inten zi te te, in sicer: arit me tič no sre di no, media no, modus in modi fi -
ci ra no media no, pri kate ri smo pred po sta vi li, da je poda tek »ni čutil« naj manj ši. Pri izra ču nu arit me tič ne
sre di ne pa podat ka nismo upo šte va li, če opa zo val ci potre sa niso čuti li.

Naj prej smo opra vi li sta ti stič no ana li zo vsa ke ga posa mez ne ga poli go na (pre gled ni ca 3) in nato še za
zdru že ne poli go ne gle de na tip tal po EC8 (pre gled ni ca 4).

re zul ta ti na pod la gi petih potre sov kaže jo, da odsto pa nja od refe renč ne inten zi te te naraš ča jo s slab -
ša njem last no sti tal (pred vsem na tleh tipa E). Ven dar pa rezul ta ti tipa tal D odsto pa jo od osta lih, saj bi
gle de na koe fi cient tal po EC8 pri ča ko va li viš je vred no sti od tistih na tleh C in ne manj še. Ver jet no tiči jo
vzro ki v neod kri tih geo loš kih in osta lih dejav ni kih.

re zul ta ti na pod la gi vseh enaj stih potre sov kaže jo podo ben trend naraš ča nja vred no sti odsto panj od
refe renč ne inten zi te te kot pri rezul ta tih ana li ze petih potre sov. Na tleh D dobi mo viš jo arit me tič no sre -
di no od tiste na tleh C, nas prot no pa je modus nega ti ven.

V pre gled ni ci 5 poda ja mo, koli ko krat je bila inten zi te ta manj ša, več ja ali ena ka refe renč ni inten zi te ti
na tleh C, ki so bila priv ze ta za pri mer jal na tla. Modra bar va ozna ču je inten zi te te, ki pre vla du je jo na posa -
mez nih tleh.

V sku pi ni petih potre sov je vid no povi še va nje inten zi tet s slab ša njem tal. Na tipu tal A ima mo opredeljenih
več niž jih inten zi tet kot viš jih. tla C ima jo pre cej ena ko mer no raz po re je ne inten zi te te, kar je pri ča ko va -
no, gle de na to, da smo ta tla izbra li za pri mer jal na. tla E ima jo več viš jih inten zi tet kot niž jih in prav tako
tudi tla S1. tla S1 ima jo tudi več viš jih inten zi tet kot tla E, kar je pri ča ko va no po EC8. Edi ni podat ki, ki
odsto pa jo, so tisti za tla D, saj so inten zi te te na teh tleh neko li ko niž je od inten zi tet na tleh C. Opa zi li pa
smo veli ko odsto pa nje inten zi tet zno traj tal D, kar naka zu je velik vpliv dru gih dejav ni kov. V pregled ni ci
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Pre gled ni ca 4: Sta ti stič na ana li za potre sov gle de na tip tal po EC8 za pet potre sov (levo) in vseh enajst potre sov sku paj (de sno). Šte vil ke poleg tipa
tal ozna ču je jo koli ko inten zi tet je bilo upo rab lje nih v ana li zi.

tip tal (EC8) srednje vrednosti za pet potresov

aritmetična sredina (M) mediana (Me) modus (Mo) modificirana Me

A (7) –0,071 0 0 0
C (36) 0,063 0 0 0
D (10) –0,056 0 –0,5 –0,25
E (9) 0,375 0 0 0
S1 (9) 0,333 0,5 0 0,5

tip tal (EC8) srednje vrednosti za vseh enajst potresov 

aritmetična sredina (M) mediana (Me) modus (Mo) modificirana Me

A (17) 0 0 0 0
C (77) 0,092 0 0 0
D (21) 0,147 0 –0,5 0
E (19) 0,324 0,5 0 0
S1 (26) 0,167 0 0 0

inten zi tet vseh enaj stih potre sov smo dobi li podob ne rezul ta te. Kljub temu, da osta lih šest potre sov neko -
li ko slab še izpol nju je pogo je, smo tudi pri njih dobi li podob ne rezul ta te.

Opra vi li smo tudi Wil co xov rank–sum test (SPSS Inc. 1999), to je nepa ra me tri čen test, da bi dolo či li
zna čil ne raz li ke med sred nji mi vred nost mi neod vi snih vzor cev. Poka zal je podob ne rezul ta te kot dru gi
testi in sicer, da se od tal C naj bolj raz li ku je jo tla S1 in naj manj tla D.

7 Sklep
Oja či tve potre sne ga valo va nja so v pre te klo sti pogo sto pris pe va le k več ji ško di in izgu bi živ ljenj ob potre -
sih. Prav zara di tež kih poš kodb objek tov, pov zro če nih z lo kal ni mi učin ki, so se štu di je vpli vov meh kih

Pre gled ni ca 5: Šte vi lo pri me rov, ko je inten zi te ta manj ša, ena ka ali več ja refe renč ni inten zi te ti pri mer jal nih tal po EC8. Rezul ta ti za sku pi no petih
potre sov (levo) in vseh enaj stih potre sov sku paj (de sno).

tip tal (EC8) statistična analiza za pet potresov

I < Iref I = Iref I > Iref

A (7) 2 4 1
C (36) 9 12 10
D (10) 5 3 2
E (9) 1 5 3
S1 (9) 1 3 5

tip tal (EC8) statistična analiza za vseh enajst potresov

I < Iref I = Iref I > Iref

A (17) 7 6 4
C (77) 17 30 19
D (21) 10 5 6
E (19) 4 6 9
S1 (26) 8 8 10



Anita Jerše, Mladen Živčić, Andrej Gosar, Ma kro seiz mič ne razi ska ve vpli vov lokal ne geo loš ke zgrad be na inten zi te te izbra nih …

sedi men tov zelo pove ča le. Ker kvan ti ta tiv ni podat ki giba nja tal niso ved no na voljo za izved bo mikro seiz -
mič nih razi skav, je pomemb na ana li za makro seiz mič nih podat kov o učin kih potre sa.

ra zi ska ve so zaje le šir še območ je Ljub lja ne, za kate re ga smo opre de li li inten zi te te z upo ra bo 1296 ma -
kro seiz mič nih vpra šal ni kov, ki so se nana ša li na 11 raz lič nih potre sov. Inten zi te te smo dolo ča li za območ ja
kate rih pol mer ni pre se gel 5 km in ki leži jo na homo ge nih tleh po EC8. tla smo kla si fi ci ra li po EC8 na
pod la gi OGK (Zu pan čič s so d. 2004), ven dar se je pri neka te rih lito loš kih eno tah poja vi la dile ma pri dolo -
ča nju tipa tal. Vzrok je pred vsem v ne do re če no sti pri kla si fi ci ra nju tal po EC8 gle de na opis lito loške sesta ve
in pomanj ka nju kvan ti ta tiv nih podat kov o geo me han skih last no stih. to velja pred vsem za sedi men te Ljub -
ljan ske ga bar ja (tip tal S1). Območ je smo nato zno traj iste ga tipa tal raz de li li na več poli go nov in vsa ke mu
poli go nu dolo či li inten zi te to potre sa.

Sta ti stič ne ana li ze smo opra vi li na treh raz lič nih sku pi nah potre sov. Za vsa ko sku pi no smo izbra li refe -
renč ni poli gon na tipu tal C. rezul ta ti so poka za li povi ša nje inten zi te te potre sov na slab ših tleh. Na tipu
tal A je bilo opre de lje nih več niž jih inten zi tet kot viš jih v pri mer ja vi s tle mi C. Inten zi te te potre sov na tleh C
so ena ko mer no raz po re je ne. tla E in S1 ima jo več viš jih inten zi tet kot niž jih v pri mer ja vi s tle mi tipa C.
tla S1 pa ima jo tudi več viš jih inten zi tet kot tla E. Na tipu tal D se poja vi odsto pa nje rezul ta tov, saj bi po
EC8 pri ča ko va li viš je vred no sti. Mor da tiči jo vzro ki v os ta lih neod kri tih geo loš kih dejav ni kih, kot so lateral -
na raz šir je nost meh kih zem ljin, debe li na nano sov, vpliv topo gra fi je ali pa zgolj v tem, da ima mo za posa mez ne
poli go ne na tleh D zelo malo podat kov. V pri hod nje bi bilo torej dobro razi ska ti tudi dru ge last no sti meh -
kih sedi men tov.

ra zi ska ve na pod la gi podat kov o in ten zi te tah je v Slo ve ni ji dokaj tež ko oprav lja ti, saj ni veli ko močnih
potre sov. Zato se mora mo zado vo lji ti s po dat ki o niž jih inten zi te tah, ki pa pogo sto niso tako indi ka tiv ni
gle de vpli va lokal nih tal. rezul ta ti te štu di je pris pe va jo k bolj ši oce ni potre sne nevar no sti na šir šem območju
Ljub lja ne, saj je pomemb no, da meto do lo gi jo ana li ze makro seiz mič nih podat kov posta vi mo ob bok dru -
gim meto dam ana li ze lokal nih učin kov potre sov.

ZAHVALA: Avtor ji se zah va lju je jo Ini Cecić za pomoč v zve zi z ma kro seiz mič ni mi podat ki. Anita Jerše
se zahvaljuje tudi Poloni Zupančič za vso pomoč pri uporabi geografskega informacijskega sistema (GIS).

8 Lite ra tu ra
Glej angleš ki del pris pev ka.
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the terraced landscape
in the brkini hills

terasirana pokrajina
v brkinih

Lučka Ažman Momirski, Drago Kladnik

Cultivated terraces are one of the most typical cultural landscape
elements in the Brkini Hills.

Kmetijske terase so ena najbolj značilnih prvin brkinske kulturne pokrajine.
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1 Introduction
the study of terraced landscapes intensified at the close of the twentieth century. In 1997, Cinque terre,
a belt on the northeastern coast of the Ligurian Sea in Italy, was added to the UNESCO World Heritage
List (under the new »cultural landscape« category; Alberti and Lodatti 2012). this steep cliff coast is also
an exceptionally picturesque terraced area. the significance of areas »whose character is the result of the
action and interaction of natural and/or human factors« (Internet 1, Article 1 of the General Provisions)
was also highlighted by the adoption of the European Landscape Convention.

Between 2001 and 2010, several international projects on safeguarding, restoring, and planning ter-
raced landscapes were carried out, including the following:
• PAttEr: the purpose of this project was to identify and describe the types and condition of cultivated

terraces on the Spanish island of Majorca, and in the areas surrounding Nice and Genoa (Lasanta et al. 2013);
• PrOtErrA: this project supported twelve pilot actions aimed at restoring cultivated terraces in six

Mediterranean countries (Internet 2);
• ALPtEr: the main goal of this project was to improve awareness of the spatial features of terraced land-

scapes in the Alpine region (Internet 3); and
• tErrISC: this project explores the preservation of terraced landscapes as a strategy for preventing nat-

ural disasters, especially floods and erosion, in the Balearic and Canary Islands, Portugal, and southwest
France (Internet 4).

the EU included cultivated terraced landscapes in its 2007–2013 rural development plan, its Bio diversity
Action Plan for Agriculture (to improve or maintain biodiversity and prevent its decrease due to agricul-
tural activities), and its Soil thematic Strategy. the EU also supports areas with limited development
opportunities and agricultural areas with highly ranked natural values, which in many cases include ter-
raced land. the preservation and maintenance of terraced landscapes are also among the priorities of the
Soil thematic Strategy (Lasanta et al. 2013).

the international study of terraced landscapes reached its peak with the first two international con-
ferences on terraced landscapes. At the first one, which took place in China in the fall of 2010, the International
terraced Landscapes Alliance (ItLA) was established and the Honghe Declaration on the protection and
development of terraces (Internet 5) was adopted. together with over a hundred conference papers on var-
ious aspects of terraced landscapes from around the globe, this declaration is also published in extensive
volumes in Chinese and English (Peters and Junchao 2012). Not many regional studies of terraced land-
scapes were presented at the conference. In addition to a fairly insufficient presentation of the global distribution
of terraced landscapes (rivera 2012) and the ALPtEr project results in the Veneto region (Alberti and Lodatti
2012), the noteworthy contributions are on efforts to protecting the traditional terraced landscape in the
southern Chinese province of yunnan (Wenxing, Kun and Lingchong 2012) and efforts to protect and devel-
op terraced areas in the Philippine Cordilleras (Baguilat 2012). Ann Kendall’s article (2012) presents in
detail the study of extensification of cultivated terraces in the Alpujarra Valley on the southern rims of the
Sierra Nevadas (Douglas, Critchley and Park 1996) and compares them to the Inca terraces in Peru.

the second ItLA conference was held in Peru in the spring of 2014. It began with the presentation of
an important Chinese achievement: in 2013, the cultural landscape of the Hani rice terraces in Honghe Prefecture
in the province of yunnan was listed as a World Heritage Site (Junchao 2014). the extensive study of eleven
terraced landscapes in Peru took into account both active and abandoned terraces (Lambruschini 2014),
and especially interesting was the comparison of the features and issues of terraced landscapes in Peru and
Japan (Baba 2014). the restoration of Bolivian terraces was presented in detail using the case of the settlements
in tapacarí Province in the Cochabamba Department (Crespo 2014). there were a few presentations of
European terraced landscapes; noteworthy among them were the efforts to preserve the terraced landscape
in the Cembra Valley north of trento in the trentino–Alto Adige region in Italy (Zanotelli 2014).

With the expansion of the research area, the publication of research findings also intensified. the results
of the ALPtEr project had already been presented in two publications: Terraced Landscapes of the Alps:
Atlas (Scaramellini and Varotto 2008) and Terraced Landscapes of the Alps: Projects in Progress (Fontanari
and Patassini 2008). the first publication also includes several syntheses of results of regional studies con-
ducted as part of this project (Castex et al. 2008; Brancucci and Comenale Pinto 2008; Freppaz et al. 2008;
Mazzoleni et al. 2008; Werder et al. 2008; Chemin and Varotto 2008; Ažman Momirski 2008; Arnberger, Eder
and Brandenburg 2008). With regard to the ALPtEr project, one also needs to mention the interdisciplinary
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volume on the terraced landscape of the Gorizia Hills (Ažman Momirski et al. 2008), which also includes
studies on land use changes and landslide hazard. this publication is definitely the most comprehensive
Slovenian presentation of this topic to date.

An exhaustive chronological overview of research on cultivated terraces and terraced landscapes in
Slovenia, and an outline of Slovenian terraced landscapes were only published a few years ago (Ažman
Momirski and Kladnik 2009). Considering that in many parts of Slovenia cultivated terraces have fairly
strongly (and in some places even predominantly) characterized the landscape, one would rightfully expect
that much more research has been done in this area. the currency of this research topic was definitely the
impetus for two graduate-level studies by Helena Križaj Smrdel (2010a; 2010b). Continued national research
on Slovenian terraced landscapes provided the motivation for a volume on terraced landscapes in sub-
Mediterranean Slovenia (Ažman Momirski 2014).

the traditional terraced landscape of the Brkini Hills is unique in both Slovenia and beyond, and it
therefore deserves more detailed treatment. It has been studied relatively poorly to date. Perhaps the most
direct treatment so far has been provided by a comparative study of the land use changes in the Mediterranean
terraced settlements of Krkavče in the Koper Hills and Ostrožno Brdo in the Brkini Hills (Ažman Momirski
and Gabrovec 2014); Ostrožno Brdo is also one of the five sample settlements in this study. It was also stud-
ied as a pilot area by Križaj Smrdel (2010a; 2010b). It is interesting that in his detailed demographic and
economic study of the region between Mount Snežnik and Mount Slavnik, in which he also describes in
detail the conditions in the Brkini Hills, the recognized Slovenian social geographer Vladimir Klemenčič
was barely aware of cultivated terraces and terraces as important landscape elements because he mentions
them only fleetingly in two places (Klemenčič 1959).

1.1 Outline of the study area
Slovenia is among the few places in Europe with cultivated terraces throughout the entire country. they
appear in all types of Slovenian landscapes, but differ by frequency, purpose, and contemporary function
(Ažman Momirski and Kladnik 2009).

Not many countries can compare to Slovenia in terms of landscape diversity; it is located at the inter-
section of the Alps, the Pannonian Plain, the Dinaric Alps, and the Mediterranean, and is influenced by
the Germanic, Hungarian, Slavic, and romance cultures. It is known for both its natural and cultural diver-
sity, as well as its variability and transitional character. One can distinguish between four basic landscape
types and nine subtypes (Kladnik, Perko and Urbanc 2009). One of the basic Slovenian landscape types is
the Mediterranean landscape, which is divided into two subtypes: Mediterranean low hills and Mediterranean
plateaus (Perko 1998). Mediterranean hills are characterized by a poorly permeable flysch substratum, and
Mediterranean plateaus are characterized by a permeable limestone substratum, of which diverse karst fea-
tures are typical. the majority of terraces that define the most typical terraced landscapes can be found
in the Mediterranean region, but many can also be found in karst Dinaric landscapes and the winegrow-
ing Pannonian low hills (Ažman Momirski and Kladnik 2009). they are rarer elsewhere, but only a few
Slovenian landscapes lack them completely. Among the nine natural subtypes, only the Pannonian plains
are completely without any terraces.

the Brkini Hills are classified under Mediterranean low hills, but their characteristics make them sig-
nificantly different from typical Mediterranean low hills (e.g., the Gorica, Koper, and Vipava Hills, and even
the flysch Vipava Valley); because of their higher elevation (their highest point, 817 m above sea level, is at
Saint Servulus’ Church above Artviže), they are more like hills, and because of their location towards the
interior of Slovenia they combine the features of the Mediterranean and continental climates (Ogrin 1996).

the mesoregion of the Brkini Hills and reka Valley has a diverse landscape composition and runs in
a northwest-southeast Dinaric direction in southwest Slovenia (Figure 1). It has an area of 341.5 km², which
accounts for 1.68% of Slovenia’s total area. the region is divided between the municipalities of Divača,
Hrpelje - Kozina, Ilirska Bistrica, and Pivka, and also includes the reka Valley in addition to the Brkini Hills.
the reka Valley is divided into the Podgora area, the Ilirska Bistrica Basin, the gorge section of the valley,
and the Vreme Valley; in addition, the Košana Valley north of the reka Valley is also part of the mesoregion.

32

Figure 1: Location of the five settlements studied in the Brkini Hills mesoregion and the location of the mesoregion in Slovenia. p



Acta geographica Slovenica, 55-1, 2015

33

Le
ge
nd

/le
ge
nd

a

1 
A

rt
vi

že
2 

O
st

ro
vi

ca
3 

Va
to

vl
je

4 
Ko

zj
an

e
5 

O
st

ro
žn

o 
Br

do

M
es

or
eg

io
n 

bo
un

da
ry

/m
ej

a 
m

ez
or

eg
ije

Se
ttl

em
en

t b
ou

nd
ar

y/
m

ej
a 

na
se

lja
Se

ttl
em

en
t a

re
a/

ob
m

oč
je

 n
as

el
ja

Au
th

or
s o

f t
he

 m
ap

/k
ar

to
gr

af
a:

 T
om

až
 B

er
či

č,
 G

aš
pe

r K
oc

ip
er

So
ur

ce
/v

ir
: D

M
V

5,
 G

U
RS

 2
00

6
©

 U
L 

FA
 2

01
5

1
0

2
3

4
5

km

1
2

3
4

5



Lučka Ažman Momirski, Drago Kladnik, the terraced landscape in the Brkini Hills
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the Brkini Hills are predominantly composed of impermeable Eocene flysch and can be divided into the
western, central, and eastern parts. there is another area of less pronounced flysch hills beyond the Jelšane
lowland to the southeast, which can be referred to as the Jelšane Hills (Šebenik and Kladnik 1998). the
majority of terraces – which can be classified as agricultural under the basic typology (Ažman Momirski
and Kladnik 2009) – can be found in the central and western parts of the Brkini Hills. therefore, five set-
tlements were selected in this area for more detailed study: Artviže in the Municipality of Hrpelje - Kozina,
Ostrovica, Vatovlje, and Kozjane in the Municipality of Divača, and Ostrožno Brdo in the Municipality
of Ilirska Bistrica.

the selected settlements in the northwestern part of the mesoregion border on one another, and the
total area they cover runs in an east-west direction and measures 2,201.9 ha or 6.4% of the entire mesore-
gion. the average elevation of the mesoregion is 562 m, but the average elevation of the area studied is
nearly 635 m. Compared to the rest of the mesoregion, it includes more land with a northern and eastern
aspect, but even more obvious is its greater inclination: its predominant slope gradient ranges from 30.1%
to 50% (16.8° to 26.6°; 44.5% of the area), whereas the inclination in the rest of the region predominant-
ly ranges from 15.1% to 30% (8.6° to 16.7°; 32.4% of the region). In the entire mesoregion, 30.9% of land
has a slope gradient below 15% (below 8.5°), whereas in the pilot area this percentage is only 10.6%. the
Brkini Hills and the reka Valley have a 71.4 percent share of forest, which ranks them among extremely
wooded Slovenian mesoregions. the study area is even more wooded than that (81.4%); meadows and
pastures predominate among agricultural areas and tilled land accounts for less than one percent (0.83%).

the study area of the five settlements lies in Škocjan Caves regional Park, which covers 450km² and includes
the entire reka watershed (Internet 6). the five settlements studied also partly extend into water protection
zones. the southern part of Ostrožno Brdo extends into a natural asset area (the Šmagurka Creek Valley),
and its northern part along the reka river belongs to important ecological areas or special conservation areas.

the sample settlements selected vary by location. Ostrožno Brdo and Kozjane are located at the top
of the ridge, Artviže lies slightly below the top, and Ostrovica and Vatovlje lie on the slopes. Ostrožno Brdo
and Kozjane are ribbon villages and the other three are clustered villages.
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Figure 2: Comparison of changes in the population (index) of Slovenia, the Brkini Hills mesoregion, and the five settlements studied in the census years
between 1869 and 2011.



All of the settlements are away from main traffic routes and major employment centers. In addition,
their dramatic demographic development has been influenced by their location at the edges of their respec-
tive municipalities. In 2011, all five settlements had a total population of 191, which is only 16.8% of the
population they had during the peak year of 1890, when 1,140 people lived in the area. the population
began to rapidly and inexorably decrease after the Second World War, even though it had already been
decreasing persistently during the first half of the twentieth century. Ostrožno Brdo is the largest among
the five; in 2011, it had a population of 94, and a full 433 in 1890. Kozjane is now the smallest settlement
in terms of population (13 people lived there in 2011), even though its population in 1880 was 283; this
was twice as much as in Ostrovica and Vatovlje, which are now ahead of Kozjane by a few inhabitants (Ostrovica
has a population of 17 and Vatovlje a population of 20). Compared to its maximum population in 1880,
the population in Kozjane decreased to 4.6%; Artviže seems to have fared best, with a population of 28.0%
compared to the peak year of 1880.

the population of the entire mesoregion of the Brkini Hills and reka Valley is 15,086. the share of pop-
ulation of the five sample settlements in the entire mesoregion is 1.3%, and the share of population of the
mesoregion in Slovenia is 0.7%. In the mesoregion as a whole, the population has also been gradually decreas-
ing ever since the peak year of 1910, whereas the population in the rest of Slovenia is characterized by gradual
growth across all time periods (Figure 2).

the demographic profile of the Brkini Hills and especially the sample settlements is affected not only
by the extensive decrease in the population, but also the closely related unfavorable age structure, char-
acterized by a predominance of the elderly and only a small number of young people. the share of farming
population has also decreased because people found jobs in the valley. Despite the widespread use of agri-
cultural machinery, the remaining farmers find it difficult to manage and maintain the available farmland
and subsequently also the cultivated terraces; accordingly, an increasing number of these terraces are aban-
doned and gradually becoming overgrown with bushes and trees.

1.2 Theoretical premises
With the new cultural geography, the study of landscapes should extend beyond mere morphological analy-
sis and become interpretative in nature. Attention is directed towards metaphorical, ideological, value-related,
and other intangible qualities of landscapes. According to this perspective, the world cannot be compre-
hended merely through objective approaches, but can be experienced and understood even more deeply
by using a subjective approach. the »landscape« refers not only to physical reality and hence, primarily to
space, but also to the organization and perception of the social, cultural, cognitive, political, and econom-
ic elements of human existence. thus a landscape is also a mental map and image, in which one can identify
diverse stories connected with people’s past and their everyday lives (Urbanc 2008).

In Slovenian geography, the evaluation of landscapes has been tackled most seriously by Bojan Erhartič.
In addition to the intrinsic or existential, cultural, socioeconomic, functional, geosystemic, and research
and educational types of landscape values, he also identified aesthetic values, which provide unique expe-
riences. Human perception appreciates diversity, complexity, typical patterns, and a local character. He also
mentions attraction value, in which the presence of a specific phenomenon improves the quality of life in
a non-material sense and provides an important ace in the hole for tourism (Erhartič 2012).

the aesthetic value of terraced landscapes, including the one in the Brkini Hills, is defined by a repeat-
ing pattern of terrace platforms and slopes, or slope geometrization. terraced landscapes are spatial features
with exceptional physiognomy, in which terraces are the most important element of the cultural landscape.
these types of landscapes are attractive not only during the time of year when the lush and colorful veg-
etation seduce the locals and passersby, but also in the winter, when the geometry of the terraces becomes
even more pronounced in the landscape (Ažman Momirski and radikon 2008). Due to their typical land-
form, there are frequent attempts to typify terraces that influence the landscape aesthetics. the land use
typology of terraces (Ažman Momirski and Kladnik 2009) is widely accepted and used, but some authors
also typify terraces by geographical area. Such typological approaches may be inappropriate because terrace
types can also occur outside a defined geographical area. Due to their uniqueness, Križaj Smrdel (2010b)
defined the terraces in the Brkini Hills as a Brkini type of cultivated terraces or as one of the three types
of traditional terraces in Slovenia. the exceptionality of the Brkini Hills terraced landscape lies in the clear-
ly identifiable cultivated terraces across an extensive area that account for the majority of farmland around
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the largely elongated settlements along the ridges. Even though the land use on them has extensified and
parts of them are already becoming overgrown with bushes and trees, the majority are still used and prop-
erly maintained.

A combination of usually very long, mostly grass-covered terrace platforms adapted to the terrain,
and pronounced intermediate slopes, which are reinforced with fruit trees in places, offers a unique expe-
riential value, which is becoming increasingly evident when comparing this landscape to other attractive
landscapes in Slovenia and abroad. It is probably no coincidence that terraced landscapes are often includ-
ed in the various slideshows of exceptionally beautiful and picturesque landscapes available on the Internet
(e.g., Internet 7). In fact, one of the most frequently used photo from Slovenia is the aerial photo of the
Brkini Hills slope with Ostrožno Brdo taken by Marjan Garbajs. thanks to its aesthetic value, it has been
published in several volumes (e.g., Perko and Orožen Adamič 1998; Luthar et al. 2008; Križaj Smrdel 2010a)
and scholarly papers with illustrations (e.g., Kladnik, Perko and Urbanc 2009).

1.3 Methodology
the ALPtEr project team, founded in 2003 and 2004 based on university initiatives, developed the method-
ological bases for evaluating terraced landscapes. the bases envisage a description of the selected study
area and a presentation of its geological conditions, climate, historical development, land use, terrace char-
acteristics, drainage, accessibility, ownership, land protection, terrace conservation status, and developmental
factors. Terraced landscapes of the Alps: Atlas (Scaramellini and Varotto 2008) contains several articles on
the theoretical and methodological bases and the methodology of measuring and evaluating terraced land-
scapes (e.g., Scaramellini 2008; Acovitsióti-Hameau 2008; Bonardi 2008; Brancucci and Masetti 2008); the
article »Mapping and Geographical Classification of terraced Landscapes: problems and proposals« (Varotto
and Ferrarese 2008) is especially valuable from the methodological point of view.

Digital orthophoto maps (a color orthophoto with a pixel resolution of 0.50 m), a digital elevation model
(DEM), and the register of the current use of agricultural and forest land (Internet 8) were used to pro-
duce maps. Data obtained through deskwork were supplemented through field research and mapping. the
5 × 5 m digital elevation model used (DMV 5) was created in 2011 in parallel with the cyclical recording
and design of the orthophoto. the register of the current use of agricultural and forest land is kept by the
Ministry of Agriculture and Environment for all of Slovenia. An interpretational key is used for determining
the current use, which includes various definitions of the available data.

the data on the current use are captured using a computer-supported interpretation of orthophotos
and supplemented with data from other registers, field research, and measurements. the register of cur-
rent land use defines agricultural land as any land with cultivation potential that is not defined as forest.
Minimum areas of data capture are specified for the individual types of land use (Internet 8). the following
five basic land categories can be found on the terraces in the Brkini Hills: tilled land and gardens, orchards,
grassland, forest, and built-up areas.

Even though the local names of terraces and their components are an interesting research topic, this
study uses the generally known technical terms. A terrace is composed of two basic elements: the terrace
platform and the terrace slope (Ažman Momirski et al. 2008). the terrace platform is the flat part of the
terrace, where crops are usually grown, and the terrace slope is the steeper part connecting two platforms.
terrace slopes may be covered with soil and grassed over, and in the Mediterranean region they are often
made from stacked rocks that were cleared from the fields.

2 Results
the claims that all the ridges in the Brkini Hills have been converted into cultivated terraces (Križaj Smrdel
2010a, 25) are not true. the ridges have been converted into terraces only in part; a far more typical spa-
tial feature in the Brkini Hills is the terraced upper parts of the slopes below the ridges (Figure 3). the study
area includes 228 ha or 10% of terraced land.

36

Figure 3: Terraced areas in the five settlements studied in the Brkini Hills. p
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Figure 4: Aerial photo of Ostrožno Brdo with the two most pronounced terraced areas and village of Prelože in the background.

Figure 5: Aerial photo of Ostrovica with its main terraced area and village of Misliče in the background.
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terraced landscapes can be easily identified in three settlements in particular. two terraced areas stand
out in Ostrožno Brdo. the first, which is among the most extensive contiguous terraced areas, lies in the
northwestern part of the village, and the second, which is significantly smaller, lies in its northwestern cor-
ner (Figure 4). the terraced area in the Ostrožno Brdo cadastral district measures 93.6 ha and accounts
for 10% of the area of the entire village.

there is a conical belt of easily identifiable and extremely picturesque terraces on the slope west of
Ostrovica (Figure 5), and in Vatovlje the entire eastern and southern slopes are terraced.

A significant number of deteriorated terraces can be identified on the sunny slope south of Ostrožno
Brdo, where the edges between the terrace platforms and terrace slopes can no longer be clearly traced.
the slope has been converted into a dynamic, rolling terrain, where traces of the former terraces can still
be found. the terraces on the lower part of the slope in Ostrovica and in particular in Vatovlje have already
largely been overgrown with forest (Figure 6). the terraces in Artviže are also no longer completely intact,
even though the terraced landscape there has started being overgrown only recently. In line with the
extremely unfavorable demographic development, extensive terraced areas have been overgrown in Kozjane;
the satellite images (GUrS 2011) also show that all of the farmland in the northeastern part of the village
has already been overgrown with forest.

Over 70% of terraces in the study area lie on eastern or southern slopes. Surprisingly few have a west-
ern aspect (i.e., only 11%). the terraced slope in Ostrožno Brdo is interesting in this regard because the
majority of the terraces there have a northern aspect. Similarly surprising findings were revealed by a study
of the cadastral district and settlement of Medana in the Gorizia Hills, where, however, aspect does not
have any significant effect on the distribution of vineyards and winegrowing terraces because of the low
elevations and favorable microclimatic conditions (Ažman Momirski, Škvarč and Kodrič 2008). Despite
their considerable elevation (between 443 and 655 m above sea level; and between 437 in 816 m in the area
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Figure 6: Many cultivated terraces away from the settlements and terraces with unclear ownership status are already being overgrown with forest.
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Figure 7: Elevation of terraced areas in the five settlements studied in the Brkini Hills. p p. 40
Figure 8: Slope gradient of terraced areas in the five settlements studied in the Brkini Hills. p p. 41
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Figure 9: Long terraces with tall slopes in Ostrožno Brdo.

Figure 10: Terrace slopes in the form of dry stone walls are extremely rare.
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of all five settlements; Figure 7), the cultivated terraces on the northern slopes in Ostrožno Brdo lie imme-
diately below the ridge and are thus sufficiently well insulated to enable intensive arable farming on the
terrace platforms and the growth of fruit trees on the slopes between them. the conditions for this were
even more favorable in the recent past. Elevation had a strong impact on the selection of crops; for exam-
ple, grapevines do not grow at higher elevations (except on trellises). After the massive conversion of tilled
fields into meadows, which are also used for grazing cattle, only a few individual fields are still tilled in the
terraced areas, where people mostly grow wheat for flour of their own.

three-quarters of terraces lie on moderate slopes with a slope gradient ranging from 15.1% to 30%
(8.6° to 16.7°), and there are no terraces on extremely steep slopes (Figure 8). this explains the relatively
wide terrace platforms, although their width varies considerably, with some being even up to three times
wider than the narrowest ones. Just under one-fifth of terraces lie on slopes with a gradient between 0 and
15% (0.0° and 8.5°), and just over one-fifth of them lie on relatively steep slopes with a gradient between
30.1% and 50% (16.8° and 26.6°).

the terraces in the Brkini Hills are typically quite long. they are usually approximately 150 m long,
but in some places (the most terraced areas of Ostrožno Brdo and Vatovlje) they are over 300 m long.
According to the locals, they were created by hand, in which the terrace slopes were reinforced with the
rocks they had removed from the fields, which they then covered with soil and planted with grass. the
terraced soil slopes are grassed over, and often planted with fruit trees; the traditional trees used are cher-
ry and plum trees, the roots of which reinforce the slopes well. Colnarič et al. (1985) recommend that a terrace
slope should have a 1 : 1 ratio between the height and width; however, steeper terrace slopes with a ratio of
1 : 0.7 are permissible on loamy-sand, sandy-loam, firm marl, and rock substrata. the majority of the ter-
race slopes in Ostrožno Brdo are steeper than the 1 : 1 ratio; they are mostly approximately 1.5 m tall, and
exceptionally also up to 3 m (Figure 9).

the center of Kozjane also features typical Mediterranean terraces with reinforced slopes in the form
of dry stone walls (Figure 10).

A comparison of the parcellation in the cadastral survey created under Emperor Francis I and the
orthophoto of the terraced land in the northwestern part of Ostrožno Brdo revealed that the survey map
and the orthophoto overlap completely. Hence, it can be concluded that individual terraces, and especially
their slopes, have remained completely the same over nearly two hundred years; that is, their platforms
have the same length and width, and their slopes have the same height and width. Geomechanically, the
terraces in the Brkini Hills are thus very stable, in which an important role is played by plants and their
roots, which make the ground more stable by creating suction, while also functioning as reinforcement.
Geomechanical instability is often connected with rapid social development and the subsequent growth
in property value and increased surface vulnerability (Zorn and Komac 2011); it can also be a short-term
consequence of the long-term effects of climate changes (Zorn and Komac 2013). For the time being, the
Brkini Hills are not yet affected by these problems.

Irrigation and drainage are not used on the terraces in the area studied, even though a small irriga-
tion system has been set up along the border between the Janeževo Brdo, Prelože, and Čelje cadastral districts
not far from there. Because more precipitation is retained on the platforms than on slopes without ter-
races, the terraces accumulate more water. they can also be conceived of as a reservoir that retains the
water from the frequent heavy rain (Ažman Momirski 2007). In the extreme north of Ostrožno Brdo, right
next to the reka river, irrigation and drainage have been carried out, which, however, has nothing to do
with the cultivated terraces.

Now there are only a few tilled fields and gardens left and, even so, their number is significantly small-
er than that of orchards (Križaj Smrdel 2010a). In addition to orchards and, naturally, forest, the other most
frequent types of land use include grassland (i.e., meadows and pastures; Figure 11). Cattle are being grazed
in many abandoned tilled fields (Figure 12) because livestock farming has become more important than
the previously predominant subsistence arable farming.

In the past decades, spontaneous afforestation has been the predominant process of land use changes
across the entire study area. the share of forest is also relatively high (16%) in terraced areas, which indi-
cates that cultivated terraces are being overgrown. Nonetheless, the study also revealed individual cases
of deforestation. the locals in the Brkini Hills are reviving traditional orchard cultivation (apples, pears,

Figure 11: Contemporary land use in the terraced areas of the five settlements studied in the Brkini Hills. p p. 44
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plums, hazelnuts, cherries, sour cherries, and peaches) because the area offers excellent conditions for both
integrated and organic production. Orchard cultivation goes back to the late eighteenth century, when it
was primarily promoted by teachers and priests (Volk et al. 2011). the temperatures, precipitation regime,
and typical windy conditions have a beneficial effect on fruit quality. the majority of orchards were already
set up on the terraces (specifically, the terrace slopes) by the beginning of the nineteenth century. today
the orchards on the terraces are an important land use category because they cover a full 12% of the ter-
raced areas. Fruit trees have traditionally been planted on terrace slopes to prevent erosion, in which the
terrace platform can be used for other cultivation. Despite the efforts, in many places the fruit trees are no longer
being properly maintained and are beginning to disappear, which also threatens the existence of terraces.

3 Discussion
terraces are important for agricultural production because the soil on them has unique chemical and phys-
ical properties that allow the production of high-quality crops. Due to increased general awareness of the
quality of the food produced, the Brkini Hills have invaluable agricultural potential.

the relation between the landscape shaped by agriculture and the effects of its character is also impor-
tant. terraced landscapes are not only an important agricultural resource, but also a great tourism opportunity.
this type of landscape is attractive in every season: in the spring, when nature is waking up and clads itself
in fresh green colors, in the summer, when the lush and colorful vegetation seduces the locals and passers-
by, in the fall, when it dons an incredibly picturesque garment of yellow and brown shades, and in the winter,
when the geometry of the terraces comes most to the fore. the advantage of the Brkini Hills is that, because
of higher elevations, the climate there is very pleasant during the summer hot spells. the appeal and dra-
matic effect of the landscape there is sufficient to make the study area an important tourism destination.
However, one needs to bear in mind the lesson learned from other terraced landscapes across Europe
(e.g., Cinque terre): that tourism itself does not impact the maintenance and restoration of terraces, and
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Figure 12: Cattle are being grazed on many abandoned terraces.
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the planting of permanent crops, but that this primarily involves the challenges connected with land man-
agement and balanced regional development.

No large-scale systematic restoration of terraces was established in the settlements studied in the upper
parts of the Brkini Hills. However, on the borders of Ostrožno Brdo towards Prelože, a slope with a north-
ern aspect was identified that has been modified in its upper part and mechanically converted into terraces
in its central and lower parts. this might have been surprising considering the general and omnipresent
overgrowth and decay of cultivated terraces if one had not been familiar with the complex land-owner-
ship conditions that accelerate land fragmentation. the traditional attachment of Slovenian farmers to their
land also contributes its share; the farmers in the Brkini Hills are no exception in this case, which hinders
the sale of farmland or even makes it impossible. In the upper part of the terraced area, winter wheat had
already been planted on the wide terrace platforms adapted to mechanized farming (Figure 13), whereas
the lower terraces were still being »worked on.« Similarly, only a few examples of new terrace construction
can be found elsewhere in Europe because as a rule, farmers can barely maintain the cultivated terraces.

An important advantage of the step-like transformation of the slopes in the Brkini Hills is that there
are no landslides in the terraced areas. Improved demographic and economic conditions could prevent
the land from being overgrown with low-quality forest stands. Considering the exceptionally unfavorable
demographic profile, planned measures for preserving the population and maintaining the cultural land-
scape are vital because only in this way can the development vitality of the area be restored and further attraction
of the countryside be ensured.

4 Conclusion
the terraced landscape of the Brkini Hills is such an important value that it deserves to be preserved for
future generations. to this end, mechanized farming should be made possible on the terraces and access
roads should be built for this purpose.

Figure 13: A modified and newly terraced slope between villages Ostrožno Brdo and Prelože.

D
R

A
G

O
 K

LA
D

n
IK



the development vision for agriculture in the Brkini Hills and the local economy in general should
definitely be based on environmentally friendly organic farming because there is an increasing demand
for organically produced food. In addition, secondary activities on farms should be promoted, and crafts
based on local tradition and low-impact forms of tourism should be developed. this would most likely help
preserve the severely endangered cultural landscape, on which terraces in particular have left a unique and
clearly identifiable mark.

However, all of this can only be carried out if there is a sufficient vital population that can maintain
the cultural landscape. the infrastructure has already been improved and now appropriate conditions must
also be provided for the remaining population to make a living in this area, bearing in mind that the pop-
ulation’s age structure must be rejuvenated. Without this, nothing bodes well for even the most attractive
and unique landscape. the development trends in the past and current century indicate that, without addi-
tional efforts, this area will experience a demographic collapse and be transformed back into the original
forest landscape.

5 References
Acovitsióti-Hameau, A. 2008: terraced territories: technical act and social facts. terraced landscapes of

the Alps. Venice.
Alberti, F., Lodatti, L. 2012: the ‘ALPtEr’ Project: terraced landscapes in the Alpine Arc and in the Venetian

region. First terraced landscapes conference. Kunming.
Arnberger, A., Eder, r., Brandenburg, C. 2008: Ulrichsberg. the terraced areas of Ödenkirchen: a historic

agriculture landscape. terraced landscapes of the Alps. Venice.
Ažman Momirski, L. 2007: Priporočila za izdelavo teras: primer obnove vinograda v Goriških brdih. Poročilo,

Fakulteta za arhitekturo Univerze v Ljubljani. Ljubljana.
Ažman Momirski, L. 2008: Goriška Brda. the terraced vineyards of Goriška Brda. terraced landscapes

of the Alps. Venice.
Ažman Momirski, L. 2014: terasirana pokrajina sredozemske makroregije v Sloveniji. Ljubljana.
Ažman Momirski, L., Kladnik, D., Komac, B., Petek, F., repolusk, P., Zorn, M. 2008: terasirana pokrajina

Goriških brd. Geografija Slovenije 17. Ljubljana.
Ažman Momirski, L., radikon, B. 2008: terase v Brdih: najpomembnejša prvina kulturne krajine: uvodnik.

Briški časnik 12-50. Dobrovo.
Ažman Momirski, L., Škvarč, A., Kodrič, I. 2008: the terraces of Goriška Brda – Case study of Medana.

terraced landscapes of the Alps: projects in progress. Venice.
Ažman Momirski, L., Kladnik, D. 2009: terraced landscapes in Slovenia. Acta geographica Slovenica 49-1.

DOI: http://dx.doi.org/10.3986/AGS49101
Ažman Momirski, L., Gabrovec, M. 2014: Changes in land use in the Mediterranean terraced landscapes

between 1819 and 2012: the case of two selected villages in Slovenia. Land use, cover changes in selected
regions in the world 9. Prague.

Baba, N. 2014: Comparación política de terrazas entre Perú y Japón. Segundo congreso internacional de
terrazas. Cusco.

Baguilat, C. L. 2012: Conservation and development of the rice terraces of the Philippine Cordilleras as
a world heritage site. First terraced landscapes conference. Kunming.

Bonardi, L. 2008: terraced slopes in Alpine region: construction techniques and formal models. terraced
landscapes of the Alps. Venice.

Brancucci, G., Comenale Pinto, A. 2008: Liguria. the belts of Sant’Ilario (Genoa): a site with tourism-sci-
entific potential. terraced landscapes of the Alps. Venice.

Brancucci, G., Masetti, M. 2008: terraces systems: heritage and risk. terraced landscapes of the Alps. Venice.
Castex, J.-M., Dagorne, A., Ben Jeddou, M., Davtian, G., Massa, G., Gorda, F. 2008: terraced landscapes

of the Maritime Alps. terraced landscapes of the Alps. Venice.
Chemin, A., Varotto, M. 2008: Veneto. the »masiere« of the Brenta Valley. terraced landscapes of the Alps. Venice.
Colnarič, J., Gregorič, J., Hrček, L., Korošec, Z. 1985: Posebno vinogradništvo. Ljubljana.
Crespo, r. 2014: Experiencias campesinas en conservacion de suelos en comunidades de la provincia tapacarí,

Cochabamba, Bolivia. Segundo congreso internacional de terrazas. Cusco.

Acta geographica Slovenica, 55-1, 2015

47



Lučka Ažman Momirski, Drago Kladnik, the terraced landscape in the Brkini Hills

Douglas, t., Critchley, D., Park, G. 1996: the deintensification of terraced agricultural land near trevélez,
Sierra Nevada, Spain. Global ecology and biogeography letters 5.

Erhartič, B. 2012. Geomorfološka dediščina v Dolini triglavskih jezer. Geografija Slovenije 23. Ljubljana.
Fontanari, E., Patassini, D. 2008: terraced landscapes of the Alps. Venice.
Freppaz, M., Agnelli, A., Drusi, B., Stanchi, S., Galliani, C., revel Chion, V., Zanini, E. 2008: Valle d’Aosta.

terraced »pergola« vineyards in the low Aosta Valley. terraced landscapes of the Alps. Venice.
GUrS – Geodetska uprava republike Slovenije. Podatki o dejanski rabi tal. Ljubljana, 2011.
Internet 1: https://rm.coe.int/CoErMPublicCommonSearchServices/DisplayDCtMContent?documentId=

09000016800805ce (12. 9. 2014).
Internet 2: http://www.medcenv.org/index.php?id=23 (12. 9. 2014).
Internet 3: http://www.alpter.net/ (20. 9. 2015).
Internet 4: http://www.conselldemallorca.net/?&id_parent=271&id_section=3198&id_son=3205&id_grandson=

7843&id_paragraf=4341&id_media=15161&id_lang=2 (15. 9. 2015).
Internet 5: http://www.google.si/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&sqi=2&ved=0CB8QFjAA&url=

http%3A%2F%2Fwww.condesan.org%2Fterrazas%2Fsites%2Fdefault%2Ffiles%2Fhong_he_xuan_yan_ying_
wen_-honghe_declaration.pdf&ei=v_DmVPn_FMyiPfztgcgL&usg=AFQjCNEavA5rbnAodfdPgJDwec8a_
vnhww&sig2=d9yj3kVjcqG_wbCOz7xipg (15. 9. 2014).

Internet 6: http://www.park-skocjanske-jame.si/slo/park-skocjanske-jame_obmocje.shtml (18. 9. 2014).
Internet 7: http://news.yahoo.com/photos/amazing-satellite-images-from-around-the-world-slideshow/

(3. 2. 2015).
Internet 8: http://rkg.gov.si/GErK/documents/rABA_IntKljuc_20131009.pdf (11. 3. 2014).
Junchao, S. 2014: Honghe Hani terraced landscapes four gradient integrative structure ecology system. Segundo

congreso internacional de terrazas. Cusco.
Kendall, A. 2012: the importance and implications of the pre-Hispanic terrace systems in the highlands

of Peru: a way to food support and adaptation to climate changes. First terraced Landscapes Conference.
Kunming.

Kladnik, D., Perko, D., Urbanc, M. 2009: Cultural landscapes in Slovenia from geographical perspective.
Cultural landscape: across disciplines. Bydgoszcz, Kraków.

Klemenčič, V. 1959: Pokrajina med Snežnikom in Slavnikom: gospodarska geografija. Dela 8.
Križaj Smrdel, H. 2010a: Kulturne terase v slovenskih pokrajinah. Magistrsko delo, Oddelek za geografijo

Filozofske fakultete Univerze v Ljubljani.
Križaj Smrdel, H. 2010b: Kulturne terase v slovenskih pokrajinah. Dela 34.
Lambruschini, A. S. 2014: Programa Andenes. Seguridad Alimentaria y Cambio Climático. Segundo congreso

internacional de terrazas. Cusco.
Lasanta, t., Arnaéz, J., Flaño, P. r., Monreal, N. L.-r. 2013: Agricultural terraces in the spanish mountains:

an abandoned landscape and a potential resource. Boletín de la Asociación de geógrafos Españoles 63.
Luthar, O., Dobrovoljc, H., Fridl, J., Mulec, J., Pavšek, M. 2008: Kras. Ljubljana.
Mazzoleni, G., Pagnoncelli, t., Scaramellini, G., Sfondrini, G. 2012: Lombardy. the »ronchi« of Chiavenna

Valley. terraced landscapes of the Alps. Venice.
Ogrin, D. 1996: Podnebni tipi v Sloveniji. Geografski vestnik 68.
Perko, D. 1998: the regionalization of Slovenija. Geografski zbornik 38.
Perko, D., Orožen Adamič, M. 1998: Slovenija – pokrajine in ljudje. Ljubljana.
Peters, A. H., Junchao, S. 2012: First terraced Landscapes Conference. Kunming.
rivera, W. M. 2012: An agricultural wonder: terrace farming worldwide. First terraced landscapes confer-

ence. Kunming.
Scaramellini, G. 2008: terraced landscapes in the Alpine Area: geohistorical observations and analytical

perspectives. terraced landscapes of the Alps. Venice.
Scaramellini, G., Varotto, M. 2008: terraced landscapes of the Alps. Venice.
Šebenik, I., Kladnik, D. 1998: Brkini in dolina reke. Slovenija – pokrajine in ljudje. Ljubljana.
Urbanc, M. 2008: Stories about real and imagined landscapes: the case of Slovenian Istria. Acta geographica

Slovenica 48-2. DOI: http://dx.doi.org/10.3986/AGS48204
Varotto, M., Ferrarese, F. 2008: Mapping and geographical classification of terraced landscapes: problems

and proposals. terraced landscapes of the Alps. Venice.
Volk, D., Štolfa, M., renčelj, S., Zadnik, D., Sotlar, M., Furlan Brec, M. 2011: Brkinska sadna cesta. Ilirska
Bistrica, Sežana.

48



Wenxing, X., Kun, t., Lingchong, L. 2012: Ecological environment sustainability and the protection of tra-
ditional culture during tourism development for Hani terrace paddyfields. First terraced landscapes
conference. Kunming.

Werder, S., Lardelli, t., Alig, D., Michael, M. 2012: Bregaglia Valley. the chesnut forests of Soglio and Castasegna.
terraced landscapes of the Alps. Venice.

Zanotelli, D. 2014: Agriculture and terraced landscape in Cembra Valley (trentino, Italy). Segundo con-
greso internacional de terrazas. Cusco.

Zorn, M., Komac, B. 2011: Damage caused by natural disasters in Slovenia and globally between 1995
and 2010. Acta geographica Slovenica 51-1. DOI: http://dx.doi.org/10.3986/AGS51101

Zorn, M., Komac, B. 2013: Contribution of Ivan Gams to Slovenian physical geography and geography
of natural hazards. Acta geographica Slovenica 53-1. DOI: http://dx.doi.org/10.3986/AGS53102

Acta geographica Slovenica, 55-1, 2015

49



Lučka Ažman Momirski, Drago Kladnik, te ra si ra na po kra ji na v Br ki nih

Te ra si ra na po kra ji na v Br ki nih
DOI: http://dx.doi.org/10.3986/AGS.1627
UDC: 911.53:631.613(497.47)
COBISS: 1.01

IZVLEČEK: Mednarodno preučevanje terasiranih pokrajin postaja čedalje bolj pomembno raziskovalno
področje. Uvodnemu delu članka, kjer predstavljamo najpomembnejše raziskovalne in strokovne aktiv -
nosti, povezane s terasiranimi pokrajinami, in primere njihovega preučevanje po svetu, sledi podroben
prikaz značilnosti samosvoje terasirane pokrajine Brkinov. Za podrobnejšo obravnavo smo izbrali pet naselij
v osrednjem in zahodnem delu pokrajine. Interdisciplinarna raziskava je obsegala proučevanje izrazito
neugodnih demografskih procesov, naravnih dejavnikov sodobne terasirane pokrajine, zgodovinskih
sprememb pokrajinskih pojavov pa tudi podrobno opazovanje oblik teras, ki terasirano pokrajino sestav -
ljajo. Kmetovalci jo kljub novodobni strojni obdelavi vse težje ohranjajo; njen obstoj ogroža tudi ogozdo -
vanje. V Brkinih se čedalje bolj izgublja preplet marsikod zelo dolgih terasnih ploskev in izrazitih vmesnih
brežin, ki predstavlja edinstveno doživljajsko vrednoto.

KLJUČNE BESEDE: geografija podeželja, kulturna pokrajina, raba tal, terasirana pokrajina, kmetijske terase,
Brkini, Slovenija

Ured ništvo je pre je lo pris pe vek 26. ja nuar ja 2015.

NASLOVA:
dr. Lučka Ažman Mo mir ski
Fa kul te ta za ar hi tek tu ro
Uni ver za v Ljub lja ni
Zoi so va ce sta 12, SI – 1000 Ljub lja na, Slo ve nija
E-pošta: lu ci ja.az man @fa.uni-lj.si

dr. Dra go Klad nik
Geo graf ski inšti tut An to na Me li ka
Znans tve no ra zi sko val ni cen ter Slo ven ske aka de mi je zna no sti in umet no sti
Gos po ska uli ca 13, SI – 1000 Ljub lja na, Slo ve ni ja
E-pošta: dra go.klad nik @zrc-sazu.si

50



1 Uvod
razi sko va nje te ra si ra nih po kra jin se je in ten zi vi ra lo na pre lo mu iz dru ge ga v tret je ti sočlet je. Leta 1997
je bil na UNESCO-v sez nam sve tov ne de diščine (v na novo uve de no ka te go ri jo ‘kul tur na po kra ji na’) uvrščen
pas se ve ro vz hod ne oba le Li gur ske ga mor ja v Ita li ji, ime no van Cin que ter re (Al ber ti in Lo dat ti 2012). Strma
klif na oba la je obe nem iz jem no sli ko vi to te ra si ra no po bočje. Po memb nost ob močij, ka te rih »… značil nosti
so plod de lo va nja in med se boj ne ga vpli va nja na rav nih in/ali člo veških de jav ni kov …« (inter net 1, Splošne
do ločbe, 1. člen), pou dar ja tudi spre jet je Evrop ske kon ven ci je o kra ji ni (Eu ro pean Lands ca pe Con ven tion).

V pr vem de set let ju no ve ga ti sočlet ja je bilo iz ve de nih več med na rod nih pro jek tov o va ro va nju, ob no -
vi in načrto va nju te ra si ra nih pokra jin, med nji mi:
• PAttEr, ka te re ga na men je bil poi ska ti in opi sa ti vr ste kme tij skih te ras ter sta nje nji ho ve ohra nje nosti

na špan skem oto ku Ma jor ki ter na ob močjih fran co ske Nice in ita li jan ske Ge no ve (La san ta s sod. 2013),
• PrOtErrA, ki je pod prl 12 pi lot nih ukre pov, ka te rih cilj je ob nav lja nje kme tij skih te ras v šes tih sredo -

zem skih državah (in ter net 2),
• ALPtEr, ka te re ga glav ni cilj je bil iz boljšati poz na va nje pro stor skih pr vin te ra si ra nih po kra jin na območju

Alp (in ter net 3) in
• tErrISC, ki preučuje ohra nja nje te ra si ra ne po kra ji ne kot stra te gi jo za pre prečeva nje na rav nih ne sreč,

zla sti po plav in ero zi je, na Ba lear skih in Ka nar skih oto kih ter na Por tu gal skem in v ju go za hod ni Fran -
ci ji (in ter net 4).

Evrop ska uni ja je kme tij ske te ra si ra ne po kra jine vključila v načrt raz vo ja po deželja v ob dob ju 2007–2013,
ak cij ski načrt bio di ver zi te te v kme tijs tvu (za ra di iz boljšanja ali vzdrževa nja bio di ver zi te te in pre prečevanja
zmanjšanja bio di ver zi te te za ra di kme tij skih ak tiv no sti) ter te mat sko stra te gi jo varova nja pr sti. Evrop ska
uni ja izraža pod po ro tudi ob močjem z ome je ni mi možnost mi raz vo ja in kmetijskim območjem z vi so ko
opre de lje ni mi na rav ni mi vred no ta mi, ki jih v šte vil nih pri me rih pred stav lja jo prav te ra si ra na zem ljišča.
Pred nost na na lo ga te mat ske stra te gi je za va ro va nje pr sti je med dru gim ohra nja nje in vzdrževa nje te ra -
si ra ne po kra ji ne (La san ta s sod. 2013).

Med na rod no preučeva nje te ra si ra nih po kra jin je do se glo vr hun ca s pr vi ma dve ma sve tov ni ma konfe -
ren ca ma o te ra si ra nih po kra ji nah. Na prvi, ki je bila na Ki taj skem je se ni 2010, je bilo us ta nov lje no Med -
na rod no združenje te ra si ra nih po kra jin (In ter na tio nal Ter ra ced Lands ca pes Al lian ce – ItLA). Spre je ta je
bila tudi Hong hej ska de kla ra ci ja (Hong he Dec la ra tion) o va ro va nju in raz vo ju te ra si ra nih pokra jin (in ter -
net 5), ki je sku paj z več kot sto ti mi kon fe renčnimi znans tve ni mi in stro kov ni mi pris pev ki o raz no vrst -
nih vi di kih te ra si ra nih po kra jin z vseh kon cev sve ta ob jav lje na tudi v za jet nih mo no gra fi jah v ki taj skem
in an gleškem je zi ku (Pe ters in Junc hao 2012). re gio nal nih ori sov te ra si ra nih po kra jin ni ve li ko. Po leg do -
kaj po manj klji ve ga pri ka za sve tov ne raz pro stra nje no sti te ra si ra nih po kra jin (ri ve ra 2012) in pred sta vi -
tve re zul ta tov pro jek ta ALPtEr na ob močju Be nečije (Al ber ti in Lo dat ti 2012) lahko iz po sta vi mo le še
pri za de va nja za va ro va nje tra di cio nal ne te ra si ra ne po kra ji ne v južno ki taj ski po kra ji ni Ju nan (yúnnán)
(Wenxing, Kun in Lingc hong 2012) ter za zaščito in raz voj te ra si ra nih ob močij v  fi li pin ski Kor di lje ri
(Baguilat 2012). V pris pev ku Ken dal lo ve (2012) je za ra di pri mer ja ve z in kov ski mi te ra sa mi v Pe ru ju po -
drob no pred stav lje na tudi štu di ja ek sten zi fi ka ci je te ra si ra nih kme tij skih zem ljišč v do li ni Al pu jar ra na juž-
nih obron kih špan ske ga po gor ja Sier ra Ne va da (Dou glas, Critch ley in Park 1996).

Dru ga sve tov na kon fe ren ca pod okri ljem združenja ItLA je bila spom la di 2014 v Pe ru ju. Začela se je
s pred sta vi tvi jo po memb ne ga do sežka Ki taj ske, saj je leta 2013 kul tur na po kra ji na te ra si ra nih rižišč ljuds -
tva Hani v pre fek tu ri Hong he po kra ji ne Junan po sta la del sve tov ne kul tur ne de diščine (Junc hao 2014).
V pre gled ni ra zi ska vi enaj stih te ra si ra nih po kra jin v Pe ru ju so upošte va na tako ak tiv na kot opuščena ob -
močja te ras (Lam brusc hi ni 2014), po se bej za ni mi va pa je bila pri mer ja va značil no sti in proble ma ti ke
te ra si ra nih po kra jin v Pe ru ju in na Ja pon skem (Baba 2014). Ob no va bo li vij skih ob močij te ras je bila zelo
po drob no pred stav lje na za na se lja pro vin ce ta pa carí v okrožju Cochabamba (Cres po 2014). Pri ka zov evrop -
skih te ra si ra nih po kra jin je bilo malo. Med nji mi ve lja ome ni ti na po re za ohra ni tev te ra si ra ne po kra ji ne
v do li ni Cem bra se ver no od me sta tren to v deželi tren tin sko – Zgor nje Poa dižje (Za no tel li 2014).

S širi tvi jo ra zi sko val ne ga po dročja se je okre pi lo tudi pub li ci ra nje nje go vih iz sled kov. re zul ta ti dela
v ok vi ru pro jek ta ALPtEr so bili že prej ob jav lje ni v pub li ka ci jah Ter ra ced lands ca pes of the Alps: At las
(Sca ra mel li ni in Va rot to 2008) in Ter raced lands ca pes of the Alps: Pro jects in pro gress (Fon ta na ri in Patassini 2008).
V prvi je tudi več sin tez nih pri ka zov re zul ta tov re gio nal nih štu dij, iz ve de nih v ok vi ru pro jek ta (Ca stex
s sod. 2008; Bran cuc ci in Comenale Pinto 2008; Frep paz s sod. 2008; Maz zo le ni s sod. 2008; Wer der s sod. 2008;
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Chemin in Va rot to 2008; Ažman Mo mir ski 2008; Arn ber ger, Eder in Bran den burg 2008). V sklo pu projek -
ta ALPtEr je tre ba iz po sta vi ti še in ter dis ci pli nar no mo no gra fi jo o te ra si ra ni po kra ji ni Go riških brd (Ažman
Mo mirski s sod. 2008), ki vključuje tudi ra zi ska ve o spre mi nja nju rabe tal in pla zo vi to sti. Pub li ka ci ja je
za go to vo najbolj ce lo vit slo ven ski pri kaz obrav na va ne te ma ti ke do slej.

Izčrpen kro no loški pre gled preučeva nja kme tij skih te ras in te ra si ra ne po kra ji ne v Slo veniji je bil skupaj
z ori som slo ven skih te ra si ra nih po kra jin ob jav ljen šele pred ne kaj leti (Ažman Mo mir ski in Klad nik 2009).
Gle de na dejs tvo, da so kul tur ne te ra se v mno gih pre de lih Slo ve ni je do kaj izra zi to, v ne ka te rih pa celo prevla -
du joče zaz na mo va le po kra jin sko po do bo, bi lah ko na tem po dročju upra vičeno pričako va li več oprav lje ne ga
ra zi sko val ne ga dela. Ak tual nost ra zi sko val ne teme je za go to vo vpli va la tudi na v ok vi ru po di plom ske ga
štu di ja pri prav lje na pris pev ka He le ne Križaj Smr del (2010a; 2010b). Na da lje va nje na cio nal nih ra zi skav slo -
ven skih te ra si ra nih po kra jin je po vod za pri pra vo mo no gra fi je o te ra si ra nih po kra ji nah v sub me di te ran ski
Slo ve ni ji (Ažman Mo mir ski 2014).

tra di cio nal na te ra si ra na po kra ji na Br ki nov je po vsem sa mos vo ja tako v ok vi ru Slo ve ni je kot tudi širše,
zato si za služi po drob nejšo obrav na vo. Do slej je bila raz me ro ma sla bo preučena. Še naj bolj ne po sred no
se je do ti ka pri mer jal na štu di ja spre memb rabe tal na ob močjih sre do zem skih te ra si ra nih na se lij Kr kavče
v Ko pr skih br dih in Os trožno Brdo v Br ki nih (Ažman Mo mir ski in Ga bro vec 2014), ki je tudi eno od petih
vzorčnih na se lij v pričujoči štu di ji. Kot eno od sond nih ob močij jo je ra zi sko va la tudi Križaj Smr de lo va
(2010a; 2010b). Za ni mi vo je, da se priz na ni slo ven ski so cial ni geo graf Vla di mir Kle menčič v svo ji zelo po -
drob ni de mo graf ski in gos po dar ski štu di ji po kra ji ne med Snežni kom in Slav ni kom, v ka te ri na tančno oriše
tudi raz me re v Br ki nih, kme tij skih te ras in te ra si ra no sti kot po memb ne po kra jin ske pr vi ne sko raj da ni
zave dal, saj te ra se bežno ome nja le na dveh me stih (Kle menčič 1959).

1.1 Oris preučeva ne ga ob močja
Slo ve ni ja je kot le red ko ka te ra evrop ska država pre pre de na s kul tur ni mi te ra sa mi. te se po jav lja jo v vseh
ti pih slo ven skih po kra jin, ven dar se raz li ku je jo po po gost no sti, na me nu in so dob ni funk ci ji (Ažman Momirski
in Klad nik 2009).

Le ma lo ka te ra država se po po kra jin ski pe stro sti lah ko pri mer ja s Slo ve ni jo, saj se na nje nem ozemlju
sti ka jo in pre ple ta jo Alpe, Pa non ska nižina, Di nar sko go rov je in Sre do zem lje ter ger man ski, madžar ski,
slo van ski in ro man ski kul tur ni vpli vi. Zato Slo ve ni ja slo vi tako po na rav ni kot kul tur ni raz no li ko sti, pa
tudi spre men lji vo sti in pre hod no sti. raz li ku je mo štiri te melj ne po kra jin ske tipe in de vet pod ti pov (Kladnik,
Per ko in Ur banc 2009). Eden od te melj nih po kra jin skih ti pov v Slo ve ni ji so sre do zem ske po kra ji ne, ki se
de li jo na pod ti pa sre do zem ska gričevja in sre do zem ske pla no te (Per ko 1998). Za prva je značilna sla bo
pre pust na flišna pod la ga, za dru ge pa prepust na ap nenčasta, ki jo zaz na mu je jo raz no vrst ni kraški po ja vi.
Naj več te ras, ki opre de lju je jo naj bolj značilne te ra si ra ne po kra ji ne, je prav v sre do zem skem pro sto ru, pre -
cej jih je tudi v kraških di nar skih po kra ji nah in vi no rod nih pa non skih gričev jih (Ažman Mo mir ski in Klad nik
2009, 31), med tem ko se drug je red ke je po jav lja jo, ven dar je brez njih le red ko ka te ra slo venska po kra ji -
na. Med de ve ti mi na rav ni mi pod ti pi so po vsem brez njih le pa non ske rav ni ne.

Br ki ni so si cer uvrščeni med sre do zem ska gričevja, ven dar se po svo jih značil no stih bis tve no raz likuje -
jo od ti pičnih sre do zem skih gričevij (Go riška, Ko pr ska in Vi pav ska brda, tudi flišna Vi pav ska do li na), saj
ima jo za ra di večje nad mor ske višine (naj višje, 817 m, se vzpne jo pri cerk vi ci sv. So cer ba nad Artvižami)
po te ze hri bov ja, gle de na lego pro ti no tra njo sti Slo ve ni je pa se v nji ho vem pod neb ju pre ple ta jo last no sti
sre do zem ske ga in ce lin ske ga pod neb ja (Ogrin 1996).

Po kra jin sko nee not na me zo re gi ja Br ki ni in do li na reke se v di nar ski sme ri se ve ro za hod–ju govzhod
raz te za v ju go za hod nem delu države (sli ka 1). Meri 341,5 km2, kar je 1,68 % po vršine Slo ve ni je. Med občine
Di vača, Hr pe lje-Ko zi na, Ilir ska Bi stri ca in Piv ka raz de lje no ob močje me zo re gi je po leg Br ki nov se stav ljajo
še do li na reke, ki se deli na Podgoro, Ilir sko bi striško kot li no, de br ski del do li ne in Vrem sko do li no, sever -
no nad do li no reke pa je k me zo re gi ji pri po je na še Košan ska do li na. Br ki ne, ki jih pre vla du joče sestav lja
vo do držni fliš eo cen ske sta ro sti, lah ko raz de li mo na za hod ni, osred nji in vzhod ni del. On stran Jelšan skega
po do lja na ju govz ho du je še manj izra zit pre del prav tako flišnih brd, ki bi ga lah ko poi me no va li Jelšanska
brda (Šebe nik in Klad nik 1998). Naj več te ras, po te melj ni ti po lo gi ji (Ažman Mo mir ski in Klad nik 2009)
jih lahko opre de li mo za po lje del ske, je v osred njem in za hod nem delu Br ki nov, zato smo tam iz bra li območja
pe tih na se lij za po drob nejšo obrav na vo. Ar tviže spa da jo v občino Hr pe lje - Ko zi na, Os tro vi ca, Va tov lje,
Kozjane v občino Di vača in Os trožno Brdo v občino Ilir ska Bi stri ca.
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Sli ka 1: Lega ob močij pe tih preučenih na se lij zno traj me zo re gi je Brkini in dolina Reke ter lega mezoregije v Re pub li ki Slo ve ni ji.
Glej an gleški del pris pev ka.

Iz bra na na se lja v se ve ro za hod nem delu me zo re gi je me ji jo dru ga na dru go, nji ho vo skup no območje
je raz po teg nje no v sme ri od za ho da pro ti vzhod u in meri 2201,9 ha ali 6,4 % me zo re gi je. Med tem ko je
pov prečna nad mor ska višina me zo re gi je 562 m, je pov prečna nad mor ska višina preučeva ne ga ob močja
sko raj 635 m. Opaz no je, da je na njem v pri mer ja vi s ce lot no me zo re gi jo ne ko li ko več zem ljišč s se ver no
in vzhod no eks po zi ci jo, še pre cej bolj očitna pa je nje go va večja nag nje nost, saj je pre vla du joč na klon ski
raz red od 30,1 do 50 % (od 16,8 do 26,6°) (44,5 %), v ce lot ni re gi ji pa od 15,1 do 30 % (od 8,6 do 16,7°)
(32,4 %). V ce lot ni me zo re gi ji je do 15 % (do 8,5°) nag nje nih zem ljišč 30,9 %, na pi lot nem ob močju vse -
ga 10,6 %. Z 71,4 % de ležem goz da Br ki ni z do li no reke spa da jo med zelo gozd na te slo ven ske me zo re gi je.
Po drob no preučeno ob močje pe tih na se lij je še bis tve no bolj gozd na to (81,4 %), med kme tij ski mi zem -
ljišči pre vla du je jo trav ni ki in pašniki, njiv je manj kot od sto tek (0,83 %).

Po drob no preučeno ozem lje pe tih na se lij je na ob močju okrog 450 km2 pro stra ne ga re gij ske ga par -
ka Škoc janske jame, ki za je ma ce lot no po rečje reke (in ter net 6). Na ozem lja pe tih iz bra nih na se lij de lo ma
se ga jo tudi vo do vars tve na ob močja. Os trožno Brdo v svo jem južnem delu sega na ob močje na rav nih vred -
not (do li na po to ka Šma gur ke), v se ver nem delu, ob reki reki pa spa da med eko loško po memb na ob močja
ozi ro ma med po seb na ohra ni tve na ob močja.

Iz bra na vzorčna na se lja se med se boj no raz li ku je jo gle de na lego. Os trožno Brdo in Koz ja ne sta postav -
lje ni na te me nu sle me na, Ar tviže ne ko li ko pod te me nom, med tem ko je za Os trovico in Va tov lje značilna
po bočna lega. Os trožno Brdo in Koz ja ne sta ob cest ni na se lji, preo sta la tri pa so gručasta.

Vsa na se lja so pro met no od mak nje na in od da lje na od večjih za po sli tve nih sre dišč. Ob tem je nji hov
dra ma tičen de mo graf ski raz voj zaz na mo va la tudi lega na obrob ju ma tičnih občin. V vseh pe tih iz bra nih
na se ljih je leta 2011 žive lo 191 lju di, kar je gle de na de mo graf ski višek v letu 1890 (1140 lju di) le še 16,8 %.
Šte vi lo pre bi val cev se je začelo na glo in ne za držno zmanjševa ti po dru gi sve tovni voj ni, čeprav je že v prvi
po lo vi ci 20. sto let ja vse sko zi vztraj no na za do va lo. Naj večje med pe ti mi na se lji je Os trožno Brdo, kjer je
leta 2011 žive lo 94 lju di, leta 1890 pa kar 433. Zdaj so gle de na šte vi lo pre bi val cev naj manjše na se lje Kozjane
(leta 2011 je tam žive lo 13 lju di), ki so leta 1880 ime le 283 pre bi val cev, kar je bilo več kot dva krat to li ko
kot na Os tro vi ci in Va tov ljah, ki dan da nes Koz ja ne pre kašata za ne kaj pre bi val cev (Os tro vi ca 17 in Va tovlje 20).
Na Koz ja nah je to rej šte vi lo pre bi val cev gle de na mak si mum na za do va lo na 4,6 %, še naj bo lje pa so jo odnesle
Ar tviže, kjer živi še 28,0 % lju di gle de na mak si mal no šte vi lo leta 1880.

Sli ka 2: Pri mer ja va spre mi nja nja pre bi vals tva (indeks) na območjih Slovenije, me zo re gi je Br ki ni in pe tih preučenih na selij v po pi snih le tih 1869–2011.
Glej an gleški del pris pev ka.

Si cer pa v ce lot ni me zo re gi ji Br ki ni in do li na reke živi 15.086 lju di. De lež pe tih vzorčnih na se lij v pre -
bi vals tvu me zo re gi je je 1,3 %, de lež pre bi vals tva me zo re gi je zno traj Slo ve ni je pa 0,7 %. tudi v me zo re gi ji
kot ce lo ti se šte vi lo pre bi val cev od de mo graf ske ga viška v letu 1910 vse sko zi po sto po ma zmanjšuje, medtem
ko je za Slo ve ni jo za vse časov ne pre se ke značilna po stop na rast (sli ka 2).

De mo graf sko po do bo Br ki nov in še bolj vzorčnih na se lij pa ne kazi le močno zmanjševa nje šte vi la pre -
bi val cev, pač pa tudi z njim te sno po ve za na neu god na sta rost na se sta va s pre vla do os ta re lih in z le majh nim
šte vi lom mla dih lju di. Za ra di za po slo va nja v do li ni se je zmanjšal tudi de lež kmečkega pre bi valstva. Preo -
sta li kme to val ci kljub no vo dob ne mu raz ma hu rabe kme tij skih stro jev le stežka ob vla du je jo in vzdržuje jo
raz po ložlji va kme tij ska zem ljišča in s tem se ve da tudi kme tij ske te ra se, zato jih je čeda lje več opuščenih;
po sto po ma jih pre raščata gr mov je in drev je.

1.2 Teo ret ska iz ho dišča
Z novo kul tur no geo gra fi jo naj bi preučeva nje po kra ji ne pre se glo zgolj mor fo loško ana li zo in po sta lo inter -
pre ta tiv no. Po zor nost se us mer ja na me ta fo rične, ideo loške, vred nost ne in dru ge neo pri jem lji ve ka ko vo sti
po kra ji ne. Sklad no s to vrst nim po gle dom sve ta ne mo re mo do je ti zgolj z ob jek tiv nim pri sto pom, am pak
ga lah ko iz ku si mo in še glob lje ra zu me mo s sub jek tiv nim. Po kra ji na se ne na naša zgolj na fi zično realnost,
pred vsem na pro stor to rej, am pak tudi na or ga ni za ci jo in do je ma nje družbe nih, kul tur nih, mišljenj skih,
po li tičnih ter gos po dar skih pr vin člo ve ko ve ga ob sto ja. tako je po kra ji na tudi mi sel ni zem lje vid in po doba,
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v ka te ri je mo goče pre poz na ti šte vil ne zgod be, pre ple te ne s pre te klost jo in vsak da njim živ lje njem ljudi
(Urbanc 2008).

V slo ven ski geo gra fi ji se je z vred no te njem po kra ji ne še naj re sne je spo pri jel Er har tič, ki je iz po sta vil
vred no te nje na ra ve. Med zvrst mi vred not je ob in tri zičnih ali ek si stenčnih, kul tur nih, so cial no-eko nomskih,
funk cij skih, geo sistem skih ter znans tve no ra zi sko val nih in izo braževal nih izd vo jil tudi es tet ske vred no te,
ki za go tav lja jo svo je vrst na doživet ja. Člo ve ko vo zaz na va nje ceni raz no li kost, kom plek snost, značilne vzor -
ce in lo kal ni značaj. Go vo ra je tudi o pri vlačnost ni vred no ti, kjer nav zočnost do ločene ga po ja va iz boljša
ka ko vost živ lje nja v ne ma te rial nem smi slu in je mar si kod po mem ben tu ri stični adut (Er har tič 2012, 34–38).

Es tet sko vred nost te ra si ra nih po kra jin, br kin ska ni iz je ma, do loča po nav lja joči se vzo rec te ra snih ploskev
in brežin ozi ro ma geo me tri za ci ja po bočja. te ra si ra ne po kra ji ne so pro stor ski po jav z iz jem no fi ziog nomijo,
v ka te ri so naj po memb nejša pr vi na kul tur ne po kra ji ne te ra se. takšna po kra ji na je pri vlačna in ure je na ne
samo v ti stih let nih časih, ko buj nost in bar vi tost ve ge ta ci je za pe lju je ta po gled tu živečih ali mi moi dočih,
tem več tudi po zi mi, ko po sta ne geo me tri ja te ras v po kra ji ni še bolj pre poz nav na (Ažman Mo mir ski in ra -
di kon 2008). Za ra di značilno ob li ko va ne ga po vršja so po go sti po sku si ti pi za ci je teras, ki vpli va jo na es tet ski
vi dez po kra ji ne. Nes por na in splošno upo rab na je ti pi za ci ja te ras gle de na rabo tal (Ažman Momirski in
Klad nik 2009), med tem ko ne ka te ri av tor ji opre de lju je jo te ra sne tipe gle de na geo graf sko ob močje. takšni
ti po loški pri sto pi so lah ko po manj klji vi, saj se tipi te ras po jav lja jo tudi iz ven opre de lje ne ga geo graf ske ga
ob močja. tako je Križaj Smr de lo va te ra se v Br ki nih za ra di nji ho ve iz jem no sti opre de li la kot br kin ski tip
kul tur nih te ras, ene ga od treh ti pov tra di cio nal nih te ras v Slo ve ni ji (Križaj Smr del 2010b). Izjem nost brkin -
ske te ra si ra ne po kra ji ne lah ko ute me lji mo z ve li ko raz sežnost jo izra zi to ob li ko va nih kme tij skih te ras, ki
v bližini po večini sle men skih na se lij se stav lja jo glav ni no vaških kme tij skih zem ljišč. Čeprav se je zem ljiška
raba na njih ek sten zi vi ra la in se del že za rašča z gr mičev jem in drev jem, je glav ni na še ved no v rabi in je
pri mer no vzdrževa na.

Pre plet re lief ni izob li ko va no sti pri la go je nih, mar si kod zelo dol gih, večino ma s tra vo po ra slih te ra snih
ploskev in izra zi tih vme snih brežin, me sto ma utr je nih s sad nim drev jem, pred stav lja edins tve no doživljaj -
sko vred no to, ki se je ob možno stih vi zual ne pri mer ja ve pri vlačnih po kra jin ne le v do mačem, am pak tudi
v sve tov nem me ri lu čeda lje bolj za ve da mo. Ni najbrž na ključje, da se med raz ni mi na sple tu do stop ni mi
ko laži es tet sko iz jem nih, sli ko vi tih po kra jin skih po dob kot po pra vi lu po jav lja jo prav te ra si ra ne po kra -
jine (na pri mer in ter net 7). Pri nas je bila zelo po go sto upo rab lje na prav zračna fo to gra fi ja te rasira ne ga
br kin ske ga sle me na z Os trožnim Br dom, ki jo je po snel Mar jan Gar bajs. tudi za ra di svo je es tet ske spo -
ročil no sti je ob jav lje na v več mo no gra fi jah (na pri mer Per ko in Orožen Ada mič 1998; Lut har s sod. 2008;
Križaj Smr del 2010a) in s foto gra fi ja mi oprem lje nih znans tve nih pris pev kih (na pri mer Klad nik, Perko
in Ur banc 2009).

1.3 Me to do lo gi ja
V le tih 2003 in 2004 na pod la gi uni ver zi tet nih po bud us ta nov lje na sku pi na pro jek ta ALPtEr je izob likovala
me to do loška iz ho dišča za vred no te nje te ra si ra nih po kra jin. Opre de lje na iz ho dišča so pred vi de la opis lokacije
iz bra ne ga preučeva ne ga ob močja ter pred sta vi tev nje go vih geo loških raz mer, pod neb ja, zgo dovinskega razvo -
ja, rabe tal, značil no sti te ras, od vod nja va nja, do stop no sti, last ništva, va rovanja zem ljišč, sta nja ohra nje no sti
te ras in raz voj nih de jav ni kov. O teo ret sko-me to do loških iz ho diščih ter me to do lo gi ji za jemanja in vredno -
te nja te ra si ra nih po kra jin je v pub li ka ci ji Ter ra ced lands ca pes of the Alps: At las (Sca ra mel li ni in Va rot to 2008)
objav lje nih več pris pev kov (na pri mer Sca ra mel li ni 2008; Aco vit sióti-Ha me au 2008; Bonardi 2008; Brancucci
in Ma set ti 2008), med ka te ri mi je z me to do loškega zor ne ga kota še po se bej dra go cen čla nek Kar ti ra nje
in geo graf ska kla si fi ka ci ja te ra si ra nih po kra jin: prob le ma ti ka in pred lo gi (Va rot to in Fer ra re se 2008).

Za iz de la vo kar to graf ske ga gra di va smo upo ra bi li di gi tal ne or to fo to načrte (DOF – barv ni or to fo to z ve -
li kost jo sli kov ne ga ele men ta 0,50 m), di gi tal ni mo del višin (DMV) ter evi den co de jan ske rabe kme tijskih
in gozd nih zem ljišč (in ter net 8). Ka bi net no pri dob lje ne po dat ke smo do pol ni li s te ren ski mi og le di in kar -
ti ra njem. Upo rab lje ni di gi tal ni mo del vi šin 5 × 5 m (DMV 5) je bil iz de lan leta 2011 vzpo red no s ciklič  nim
sne ma njem in iz de la vo or to fo ta. Evi denco de jan ske rabe kme tij skih in gozd nih zem ljišč za ob močje celotne
Slo ve ni je vodi Mi ni strs tvo za kme tijs tvo in oko lje. Za do ločanje de jan ske rabe se upo rab lja in terpre ta cijski
ključ, ki vse bu je raz lične opre de li tve raz po ložlji vih po dat kov.

Po dat ki o de janski rabi so za je ti z me to do računal niško pod pr te in ter pre ta ci je or to fo to po snet kov
in dopol nje ni z upo ra bo dru gih evi denc, te ren ski mi og le di in me ri tva mi. V evi den ci de jan ske rabe so kot
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kme tij ska zem ljišča do ločena vsa zem ljišča, ki ima jo pri de lo val ni poten cial in niso opre de lje na kot gozd.
Za po sa mez ne vr ste rabe so do ločene tudi naj manjše po vršine za je ma (in ter net 8). Na te ra sah v Br ki nih se
po jav lja na sled njih pet te melj nih zem ljiških ka te go rij: nji va in vrt, sa dov njak, tra vi nje, gozd in po zi da no.

Čeprav so lo kal na poi me no va nja te ras in nji ho vih de lov za ni mi va ra zi sko val na tema, v ra zi ska vi upo -
rab lja mo splošno zna ne stro kov ne izra ze. Po sa mez no te ra so se stav lja ta te melj ni ob li kov ni pr vi ni te ra sna
plo skev in te ra sna brežina (Ažman Mo mir ski s sod. 2008). te ra sna plo skev je urav na ni del te ra se, ka mor
se pra vi lo ma sadi kme tij ske kul tu re, te ra sna brežina pa je nagnjeni del te ra se, ki pre mošča višin ske raz like
med tera sni mi plosk va mi. te ra sne brežine so lah ko na su te z zem lji no in za trav lje ne, v sre do zem ski pokra -
jini so po go sto ob li ko va ne iz zložene ga otreb lje ne ga ka me nja.

2 Re zul ta ti
Ne ka te re tr di tve (Križaj Smr del 2010a), da so vsa br kin ska sle me na spre me nje na v kme tij ske te ra se, niso
točne. Sle me na so le de lo ma te ra si ra na, bis tve no bolj značilna pro stor ska pr vi na Br ki nov je, da so te ra si -
ra ni zgor nji deli po bočij pod nji mi (sli ka 3). Na po drob no preučenem ob močju je te ra si ra nih 228 ha ali
10 % zem ljišč.

Sli ka 3: Te ra si ra na ob moč ja v pe tih po drob no preu če nih br kin skih na se ljih.
Glej an gleški del pris pev ka.

Do bro pre poz nav na te ra si ra na po kra ji na je pred vsem v treh na se ljih. V Os trožnem Brdu iz sto pa ta dve
te ra si ra ni ob močji. Prvo, ki je med naj bolj pro stra ni mi skle nje ni mi te ra si ra ni mi zem ljišči, je na se ve ro -
za ho du vasi, dru go, pre cej manjše, pa na nje nem seve rovz ho du (sli ka 4). Ob močje te ras v ka ta str ski občini
Os trožno Brdo meri 93,6 ha ozi ro ma 10 % vaškega ozem lja.

Sli ka 4: Zračni po sne tek Os trožnega Brda z obe ma naj bolj izra zi ti ma te ra si ra ni ma ob močjema; v ozad ju je na se lje Pre lože.
Glej an gleški del pris pev ka.

Sli ka 5: Zračni po sne tek Os tro vi ce z glav nim te ra si ra nim ob močjem; v ozad ju je na se lje Mi sliče.
Glej an gleški del pris pev ka.

Na Os tro vi ci je na po bočju za hod no od vasi li ja kast pas do bro pre poz nav nih in iz jem no sli ko vi tih teras
(sli ka 5), na Va tov ljah pa je v ce lo ti te ra si ra no vzhod no in južno po bočje.

Na pri soj nem po bočju južno od Os trožnega Brda je mo goče opa zi ti pre cej pro pad lih te ras, pri ka terih
pre gi bi med te ra sni mi plosk va mi in te ra sni mi brežina mi niso več ja sno pre poz nav ni. Po bočje je preo braženo
v raz gi ban, va lo vit te ren, na ka te rem je še ved no mo goče pre poz na ti, da so bile tam kaj ne koč ure je ne te -
ra se. te ra se v spod njem delu po bočja na Os tro vi ci in še po seb no na Va tov ljah so že v znat ni meri za raščene
z goz dom (sli ka 6). tudi terase na Ar tvižah niso več po vsem ne do tak nje ne, čeprav se je tam kaj za raščanje
te ra si ra ne po kra ji ne začelo šele pred krat kim. Sklad no z izra zi to neu god nim de mo graf skim raz vo jem so
ob sežna za raščena te ra si ra na ob močja v na se lju Koz ja ne, kjer je mo goče tudi iz vzor cev na sa te lit skih po -
snet kih (GUrS 2011) raz bra ti, da je vsa kme tij ska zem ljišča na se ve ro vz ho du vasi že pre ra sel gozd.

Sli ka 6: Mno ge od na se lij od da lje ne kme tij ske te ra se in te ra se z neu re je nim last ništvom že pre rašča gozd no drev je.
Glej an gleški del pris pev ka.

Več kot 70 % te ras na obrav na va nem ob močju ima vzhod no in južno lego. Za hod nih eks po zi cij je pre -
se net lji vo malo, le 11 %. Za ni mi va pa je iz po stav lje nost te ra si ra ne ga po bočja na Os trožnem Brdu, kjer ima
naj več te ras se ver no lego. Po dobno pre se net lji vo ugo to vi tev smo raz kri li tudi v ra zi ska vi za ka ta str sko občino
in na se lje Me da na v Go riških br dih, kjer pa za ra di niz ke nad mor ske višine in ugod nih mi kro kli mat skih
raz mer eks po zi ci ja na raz po re di tev vi no gra dov in vi no grad niških te ras nima od ločil ne ga po me na (Ažman
Mo mir ski, Škvarč in Ko drič 2008). Vse ka kor so na Os trožnem Brdu kljub pre cejšnji nad mor ski višini (med
443 in 655 m; na ob močju vseh pe tih na se lij pa med 437 in 816 m) (sli ka 7) tudi v se ver ni legi za ra di lege
tik pod ovršjem slemena kme tij ske te ra se do volj do bro osončene, da omo gočajo, še bolj pa so to v pol pre -
te kli dobi, in ten ziv no njiv sko rabo na te ra snih plosk vah in rast sad ne ga drev ja na brežinah med nji mi. Na
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iz bor kme tij skih kul tur je po memb no vpli va la nad mor ska višina, ki v višjih le gah ne omo goča ra sti vinske
trte (ra zen v braj dah). Po množični spre mem bi njiv v trav ni ke, na ka te rih pa se jo tudi živi no, so na te rasira -
nih ob močjih ob de la ne le še po sa mez ne nji ve, na ka te rih pri de lu je jo pred vsem ozim no pšeni co, na me nje no
domači os kr bi s krušno moko.

Sli ka 7: Nad mor ska višina tera si ra nih ob mo čij v pe tih po drob no preu če nih br kin skih na se ljih.
Glej an gleški del pris pev ka.

Sli ka 8: Na klo ni tera si ra nih ob mo čij v pe tih po drob no preu če nih br kin skih na se ljih.
Glej an gleški del pris pev ka.

tri pe ti ne te ras je na zmer no nag nje nih po bočjih z na klo nom od 15,1 % do 30,0 % (od 8,6 do 16,7°),
te ras na izra zi to str mih po bočjih ni (sli ka 8). to po jas nju je raz me ro ma širo ke te ra sne plosk ve, ven dar se
širi ne te ra snih plo skev pre cej raz liku je jo, saj so najširše tudi do tri krat širše od na jožjih. Sla ba pe ti na teras
je na po bočjih z na klo nom od 0 do 15,0 % (od 0,0 do 8,5°), do bra pe ti na pa na bolj str mih po bočjih z naklo -
nom od 30,1 do 50,0 % (od 16,8 do 26,6°).

Značilna pr vi na br kin skih te ras je nji ho va pre cejšnja dolžina. Običajno so te ra se dol ge prib ližno 150 m,
ven dar po ne kod na naj bolj izra zi to te ra si ra nih ob močjih Os trožnega Brda in Va to velj pre se ga jo dolžino
300 me trov. Po pri po ve do va nju do mačinov so bile ročno iz de la ne tako, da je bila brežina si cer utr je na s ka -
me njem, ki so ga iz ko pa li med ob de lo va njem kme tij ske ga zem ljišča, a so ga poz ne je za su li z zem lji no in
za tra vi li. te ra sne brežine so zem lja te in za trav lje ne, mar si kod za sa je ne s sad nim drev jem, tra di cio nal no
pred vsem s češnja mi in sli va mi, ka te rih ko re ni ne jih do do bra utr di jo. Col na rič in so de lav ci (1985) pri po -
ročajo raz mer je med višino in širi no te ra sne brežine 1 : 1, na ilov na to-peščeni, peščeno-ilov na ti, trdni la por na ti
in skal na ti pod la gi pa naj bi bile do pustne tudi bolj str me brežine z raz mer jem 1 : 0,7. te ra sne brežine
v Ostrožnem Brdu so večino ma bolj str me od raz mer ja 1 : 1, vi so ke v glav nem okrog me tra in pol, iz jemoma
celo do treh me trov (sli ka 9).

Sli ka 9: Dol ge te ra se z vi so ki mi brežina mi na Ostrožnem Brdu.
Glej an gleški del pris pev ka.

Na Koz ja nah so v sre dišču vasi ure je ne tudi značilne me di te ran ske te ra se z utr je no brežino v ob li ki
su he ga zidu (sli ka 10).

Sli ka 10: Te ra se z brežina mi v ob li ki su he ga zidu so zelo red ke.
Glej an gleški del pris pev ka.

Pri mer ja va par ce la ci je fran cis cej ske ga ka ta stra in or to fo to po snet ka te ra si ra nih zem ljišč na se ve ro za -
ho du Os trožnega Brda je raz kri la, da se izris in or to fo to po sne tek po vsem pre kri va ta. Iz tega lah ko skle pa mo,
da so po sa mez ne te ra se, pred vsem pa nji ho ve brežine, v sla bih 200 le tih os ta le po vsem ena ke, to rej ena -
ko dol ge in z ena ko širo ki mi te ra sni mi plosk va mi ter z ena ko vi so ki mi in širo ki mi te ra sni mi brežina mi.
Geo me han sko so to rej br kin ske te ra se zelo sta bil ne, pri čemer ima jo po memb no vlogo rast li ne in nji hov
ko re nin ski si stem, ki na sta bil nost tal vpli va jo tako, da us tvar ja jo suk ci jo, obe nem pa de lu je jo kot ar ma -
tu ra. Geo me han ske ne sta bil no sti so po go sto po ve za ne s hi trim družbe nim raz vo jem, po sle dično rast jo
vred no sti pre moženja in zato večjo ran lji vost jo po vršja (Zorn in Ko mac 2011), lah ko pa so tudi krat koročna
po sle di ca dol go ročnih učin kov pod neb nih spre memb (Zorn in Ko mac 2013). Ven dar zaen krat v Br ki nih
teh prob le mov ni.

Na ma ka nja ali osuševa nja te ras na obrav na va nem ob močju ni, čeprav je ne da leč stran, na meji med
ka ta str ski mi občina mi Ja neževo Brdo, Pre lože in Čelje, po stav ljen maj hen na ma kal ni si stem. Ker se na te -
ra snih plosk vah za drži več pa da vin kot na ne te ra si ra nih po bočjih, te ra se aku mu li ra jo večjo ko ličino vode.
ra zu me mo jih lah ko tudi kot re zer voar, kjer se za držuje voda, ki po go sto pade v ob li ki močnejših na li -
vov (Ažman Mo mir ski 2007). Na skraj nem se ve ru ob močja na se lja Os trožno Brdo, ne po sred no ob reki
reki, so bile si cer iz ve de ne hi dro me lio ra ci je, ki pa s kme tij ski mi terasa mi ni ma jo no be ne zve ze.

Sli ka 11: So dob na raba tal na tera si ra nih ob moč jih pe tih po drob no preu če nih br kin skih na se lij.
Glej an gleški del pris pev ka.
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Nji ve in vr to vi so v so dob no sti le še skrom no za sto pa ni in jih je bis tve no manj od sa dov nja kov (Križaj
Smr del 2010a). Po leg sa dov nja kov in se ve da goz da je naj bolj za sto pa no tra vi nje, to rej trav ni ki in pašniki
(sli ka 11). Na mno gih opuščenih nji vah pa se jo živi no (sli ka 12), saj je živi no re ja po sta la po memb nejša od
ne koč pre vla du joče sa moo skrb ne ga po ljedels tva.

Sli ka 12: Na mno gih opuščenih te ra sah pa se jo go ve jo živi no.
Glej an gleški del pris pev ka.

V zad njih de set let jih je izra zi to pre vla du joč pro ces spre mi nja nja rabe tal na ce lot nem preučenem območju
ogoz do va nje. De lež goz da je raz me ro ma ve lik (16 %) tudi na te ra si ra nih ob močjih, kar kaže na za raščanje
kme tij skih te ras. Kljub temu smo v po sa mez nih pri me rih ugo to vi li tudi krčenje goz da. V Br ki nih načrtno
oživ lja jo tra di cio nal no sad jars tvo (ja bol ka, hruške, sli ve, le ske, višnje, bresk ve, češnje), ki ima na tem območju
od lične raz me re tako za in te gri ra no kot eko loško pri de la vo. Za met ki sad jars tva, ki so ga spod bu ja li pred -
vsem učite lji in žup ni ki, so s kon ca 18. sto let ja (Volk s sod. 2011). tem pe ra tur ne raz me re, pa da vin ski režim
in značilna ve trov nost ugod no vpli va jo na ka ko vost sad ja. Večji del sa dov nja kov je bil že na začetku 19. sto -
let ja ure jen na te ra sah ozi ro ma te ra snih brežinah. Dan da nes so sa dov nja ki na te ra sah po memb na zem ljiška
ka te go ri ja, saj so za sa je ni na kar 12 % te ra si ra nih ob močij. Sad no drev je tra di cio nal no sa di jo na te ra snih
brežinah, s čimer pre prečuje jo ero zi jo, pri čemer je urav na na te ra sna plo skev na raz po la go za dru gačno kme -
tij sko rabo. Kljub na po rom sad no drev je mar si kod ni več vzdrževa no in pro pa da, s tem pa je ogrožen tudi
obstoj te ras.

3 Razprava
te ra se so za kme tij sko pri de la vo po memb ne, saj ima prst na njih svoj ske ke mij ske in fi zi kal ne last no sti,
zato je mo goče na njih go ji ti vi so ko ka ko vost ne kme tij ske kul tu re. V ob dob ju po večane oza veščeno sti o ka -
ko vo sti pri de la ne hrane je kme tij ski po ten cial, ki ga pre mo re jo Br ki ni, ne pre cen ljiv.

Po mem ben je tudi od nos med po kra ji no, ki jo je ob li ko va lo kme tijs tvo, in učinki nje ne po do be. tera -
si ra ne po kra ji ne niso samo po mem ben kme tij ski vir, am pak so hkra ti lah ko pre cejšnja tu ri stična pri ložnost.
takšna po kra ji na je pri vlačna in ure je na v vseh let nih časih: spom la di, ko se pre bu ja na ra va in se obar va
s svežimi ze le ni mi od ten ki, po le ti, ko buj nost in bar vi tost pe stre ga rast li nja za pe lju je po gled tam živečih
in mi moi dočih, je se ni, ko se ode ne v ne ver jet no sli ko vi to pa le to ru men ka sto-rjav ka stih barv nih od tenkov,
in po zi mi, ko geo me tri ja te ras v ogoleli pokrajini po sta ne še naj bolj pre poz nav na. Pred nost Br ki nov je, da
je tam kajšnje pod neb je v času po let nih tem pe ra tur nih viškov za ra di večje nad mor ske višine zelo pri jetno.
Pri vlačnost in dra ma tičnost br kin ske po kra ji ne je to likšna, da bi preučeno ob močje lah ko po sta lo po memb -
na tu ri stična de sti na ci ja. Ob tem se je se ve da tre ba za ve da ti, kar je nauk tudi iz dru gih te ra si ranih po kra jin
v Evro pi, ka kršna je na pri mer Cin que ter re, da tu ri zem sam po sebi ne vpli va na vzdrževa nje in ob navlja -
nje te ras ter sa di tev traj nih na sa dov, am pak gre pred vsem za iz zi va uprav lja nja z zem ljišči in urav no težene ga
regio nal ne ga raz vo ja.

V preučenih na se ljih vršnega dela Br ki nov ni smo zaz na li no be ne ga si ste ma tičnega ob nav lja nja te ras
v večjem ob se gu. Zato pa smo na meji na se lja Os trožno Brdo, v sme ri pro ti Pre ložam, na le te li na v zgor -
njem delu preu re je no, v sred njem in spod njem delu pa po vsem na novo stroj no terasi ra no po bočje z vzhod no
eks po zi ci jo. to bi bilo ob množičnem, vse po vsod pri sot nem za raščanju in pro pa da nju kme tij skih te ras pre -
se net lji vo, če ne bi poz na li za ple te nih zem ljiško po sest nih raz mer, ki pos pešuje jo zem ljiško raz drob lje nost.
Svo je pris pe va tudi tra di cio nal na na ve za nost slo ven ske ga kme ta, br kin ski ni ni ka kršna iz je ma, na zem -
ljo, kar za vi ra ali celo one mo goča pro met s kme tij ski mi zem ljišči. V zgor njem delu te ra si ra ne ga ob močja
je bila na širo kih, stroj ni ob de la vi pri la go je nih te ra snih plosk vah že za sa je na ozim na pšeni ca (sli ka 13),
spo daj ležeče te ra se pa so bile še »v delu«. Pri me rov no ve ga te ra si ra nja je malo tudi dru god po Evro pi, saj
kme to val ci kul tur ne te ra se pra vi lo ma ko maj da vzdržuje jo.

Sli ka 13: Preu re je no in na novo te ra si ra no po bočje med Os trožnim Br dom in Pre ložami.
Glej an gleški del pris pev ka.
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Lučka Ažman Momirski, Drago Kladnik, te ra si ra na po kra ji na v Br ki nih

Po memb na pred nost stop ničas te ga preob li ko va nja po bočij v Br ki nih je, da na te ra si ra nih ob močjih
ne pri ha ja do pla ze nja po bočij. Iz boljšanje de mo graf skih in gos po dar skih raz mer bi lah ko pre prečilo nadalj -
nje za raščanje zem ljišč z ne ka ko vost ni mi gozd ni mi se sto ji. Načrtni ukre pi za ohra nja nje po se lje no sti in
vzdrževa nje kul tur ne po kra ji ne so gle de na iz jem no sla bo de mo graf sko po do bo nuj ni, ker se le na ta način
lah ko po vr ne raz voj na vi tal nost in za go to vi na dalj nja pri vlačnost po deželja.

4 Sklep
te ra si ra na po kra ji na v Br ki nih je tako po memb na vred no ta, da bi jo ve lja lo ohra nja ti za nam cem. Zato je
tre ba na te ra sah omo gočiti stroj no ob de la vo in za ta na men na nje ure di ti do voz ne poti.

raz vojna vi zi ja br kin ske ga kme tijs tva in lo kal ne ga gos po dars tva nas ploh za go to vo te me lji na oko lju
pri jaz nem eko loškem kme to va nju, saj je po na ta način pri de la ni hra ni vse večje pov praševa nje. Ob tem
ve lja spod bu ja ti do pol nil ne de jav no sti na kme ti jah, raz vi jati na kra jev nih značil no stih te me lječo obrt in
meh ke ob li ke tu riz ma. Ver jet no bi to lah ko pri po mo glo k ohra nja nju močno ogrožene kul tur ne po kra ji ne,
ki ji je prav te ra si ra nost vti sni la edins tven, nik jer drug je tako izra zi to pre poz na ven pečat.

Vse to pa bo izve dlji vo le ob za dost nem šte vi lu vi tal nih pre bi val cev, ki bodo lah ko skr be li za vzdrževa -
nje kul tur ne po kra ji ne. In fra struk tu ra se je že iz boljšala, tre ba bo po skr be ti še za pri mer ne možno sti preživet ja
preo sta le ga pre bi vals tva, ki se bo se ve da mo ra lo pomladi ti. Brez tega se še tako pri vlačni in en krat ni po -
kra ji ni ne obe ta nič do bre ga. raz voj ne težnje prejšnje ga in začetka no ve ga sto let ja obe ta jo, da bo brez do dat nih
pri za de vanj prišlo tako do de mo graf ske ga zlo ma kot do ne za držne po pol ne preo braz be v pr vobitno gozdno
po kra ji no.

5 Li te ra tu ra
Glej an gleški del pris pev ka.
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structural changes in land use
of agricultural holdings

in hillY rural areas
spreMeMbe v strukturi uporabe

zeMljišč na kMečkih
gospodarstvih na hribovitih

podeŽelskih obMočjih
Kristina Knific, Štefan Bojnec

Cultural landscape of the Škofja Loka Hills.
Kulturna pokrajina Škofjeloškega hribovja.
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1 Introduction
Over the last two decades, the agricultural research conducted in the transition countries of Central and
Eastern Europe has often been related to land reforms, policies and agricultural land markets (e.g. Csaki
and Lerman 2000; Bojnec 2013). In Slovenia, agricultural holdings comprise the greatest part of rural areas:
as much as 96% of the land (Dernulc et al. 2002; razpotnik Visković 2011). their role in rural areas is mul-
tifunctional and includes the production of sufficient quantities of quality food, social role (above all
the preservation of settlements, cultural and natural heritage, quality of life in rural areas and balanced
spatial development) and also an environmental role (above all the protection of water resources, biodi-
versity conservation and climate changes; van Huylenbroeck et al. 2007). the competitiveness of Slovenian
agriculture is low due to unfavourable size (dominance of small and medium-sized farms) and the socio-eco-
nomic and production structure of farms (Cunder 1997; Vešter 2005). the production structure is limited
due to the low production potential in the less-favoured areas for agricultural production which cover 85%
of Slovenian territory, of which slightly less than 72% are hill and mountain areas (republic of Slovenia 2009).
the existence of agricultural activity of agricultural holdings in these areas depends on the State's sup-
port (e.g. Knific and Bojnec 2009; 2010; Slabe-Erker 2005) and provides the basis for the development of
other economic activities in rural areas (Flury, Giuliani and Buchli 2008), being simultaneously oriented
towards sustainable forms of agricultural production and the development of supplementary activities on
farms (Bojnec, Jurinčič and Vodeb 2007; Korošec 2007; Kladnik 1999; Klemenčič, Lampič and Potočnik
Slavič 2009). With the accession to the European Union (EU), Slovenia adopted its policies, among which
common agricultural policy and rural development policy are the most important in view of agricultur-
al activity. the EU Financial Perspective 2007–2013 allocated a little less than 42% of the EU budget to
support agriculture and its role in rural development (European Parliament 2008).

the speed and the direction of change depend on the policy objectives and measures implemented
(Happe 2004); however, not all agricultural holdings respond in the same way (Wolek 2009).

In order to maintain the cultivation of agricultural land in marginal areas, non-production related sup-
port is introduced by agricultural policy (Happe 2004; Brady et al. 2009; Kropp and Whitaker 2011).

this paper presents the results of the analysis of structural changes in land management in agricul-
tural holdings of the Škofja Loka region with emphasis on the differences between 2000 (three years before
Slovenia's accession to the EU) and 2010. In 2000, the rules of the common market were established in
Slovenia, the state's support was mostly production related and the implementation of pre-accession assis-
tance (SAPArD measures) began. After Slovenia's accession to the EU in 2004, non-production related
payments were gradually established.

the analysis was conducted on three samples and sub-samples of agricultural holdings, namely: the sam-
ple of all agricultural holdings in the Škofja Loka region and sub-samples in view of communities or
municipalities with different natural resources for agricultural production and economic development as
well as by socio-economic types of agricultural holdings.

the research is focused on:
• the municipality of Škofja Loka, which is economically developed with relatively favourable conditions

for agriculture as it covers the area of »Sorško polje« and
• the economically less developed municipality Gorenja vas-Poljane with a greater distance from city cen-

tres (local markets), with poorer conditions for agricultural production.
the research by municipalities or communities allowed the detection of changes and differences in

the direction and size of the land under the management of agricultural holdings also in the cases when
they cannot be detected by researching the sample of all agricultural holdings in the Škofja Loka region.
In addition, research by socio-economic types of agricultural holdings allows the detection of changes and
differences in the direction and size of the land under the management of a particular socio-economic
type of agricultural holding, reflecting the  importance of agricultural activity of AHs for its survival
(Kovačič 1996; Frenkel and rosner 1999; Wolek 2009).

2 Method
An agricultural holding is defined as a household with a farm, which complies with the criteria of a com-
parable farm in Europe. In the frame of this research, we classified socio-economic types of farms after
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Kovačič (1996) with a variation: due to our noticing the significance of a supplementary activity on a farm
we subdivide mixed and supplementary farms into mixed farms, supplementary farms and aged farms/farms
in abandonment. the data on the land areas managed by agricultural holdings in the Škofja Loka region
were collected for the population of AHs during the state's statistical censuses registering of farms (agri-
culture) in the years 2000 and 2010 (Dernulcetal. 2002; SOrS 2010). the analyses of the changes in arithmetic
means of the area of the land managed by agricultural holdings in the years 2000 and 2010 or between
the two municipalities by socio-economic types of agricultural holdings are conducted by means of a t-test
and the programme Statistical Package for the Social Sciences. the acceptable level of risk amounts to 5%.
We define the socio-economic type of AH population based on (like Kovačič 1996 and Udovič, Kovačič
and Kramarič 2006) the employment status of the agricultural holding core. Land in agricultural holding
managing is all the land used by an agricultural holding and is divided into forest, infertile land and agri-
cultural land. Agricultural land includes agricultural land in use, overgrown agricultural land or such land
in the process of becoming overgrown and other uncultivated agricultural land. Agricultural land in use
includes private and hired agricultural land in use and is further subdivided into fields and gardens, orchards,
vineyards, and meadows and pastures (Dernulc et al. 2002).

3 Results
In the Škofja Loka region the number of agricultural holdings decreased by 7% in the period between 2000
and 2010, which is two times less than the average for agricultural holdings in the republic of Slovenia,
which decreased by 14%; Kutin Slatnar et al. 2012) and more than three times less than the EU average,
which decreased by 27% or by 19.8%, excluding Malta for the period 2003–2010 (Eurostat 2011). the decrease
in the number of agricultural holdings between 2000 and 2010 differs in the municipality of Škofja Loka (–9%)
and the community of Gorenja vas-Poljane (–5%). the number of commercial farms (pure, mixed and
supplementary farms) slightly increased in the municipality of Škofja Loka (+ 4%) and decreased in the com-
munity of Gorenja vas-Poljane (–4%). the number of supplementary farms increased, while the number
of mixed farms and farms in abandonment decreased (table 1). Farms in abandonment exit the sector
twice as fast in the area of the municipality of Škofja Loka than in the area of the community of Gorenja
vas-Poljane.

Most of the land in the region of Škofja Loka is managed by agricultural holdings. In 2000, agricultur-
al holdings composed 69% of the surface area in the municipality of Škofja Loka and in community Gorenja
vas-Poljane they composed 66% in 2010. the average area managed by agricultural holdings was 19.2 ha,
of which slightly over 61% was forest (12 ha), 38% agricultural land (7.31 ha) and 0.9% (0.17 ha) infertile
agricultural land. Between 2000 and 2010, the area of infertile land reduced statistically significantly in
agricultural holding population, in agricultural holdings by municipalities or communities and in all
socio-economic types except mixed farms.

3.1 Forest area managed by agricultural holdings
In 2010 agricultural holdings composed 122 km2 of forest, while in 2000 they composed slightly over 3%
less. In comparison to 2000, the average forest area in agricultural holdings in 2010 statistically signifi-
cantly increased in supplementary farms, while it decreased in pure and mixed farms and in farms in
abandonment (table 1).

3.2 Agricultural land
In the year 2000, agricultural holdings composed slightly less than 7.2 ha of agricultural land on average,
which is by one fifth higher than the average value of AHs in Slovenia (5.9 ha; Dernulc et al. 2002). the total
area of agricultural land in use decreased by 7% in agricultural holdings in the Škofja Loka region between
the years 2000 and 2010, due to, above all, the reduction of the area managed by the farms in abandon-
ment and aged farms (–657 ha); however, with commercial farms it increased (+ 289 ha). The average area
of agricultural land of agricultural holdings increased statistically significantly just with the agricultural
holdings in the municipality of Škofja Loka, due to, above all, abandonment of agricultural production with
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the farms in abandonment (abandonment of agricultural production) and the reduction of the area in the aged
farms (table 2).

Overgrowing agricultural land amounted to 6.8% of all agricultural land managed by agricultural hold-
ings or 0.45 ha per agricultural holding in the year 2000, which is 1.3 times less than the Slovenian average
(Dernulc et al. 2002); however, in the year 2010 its average area almost halved. the average area of over-
growing agricultural land decreased statistically significantly with agricultural holdings, with mixed and
supplementary farms as well as with aged farms, in the community of Gorenja vas-Poljane (table 2). this
is due to the state's support related to the units of area payments.

the percentage of infertile land managed by agricultural holdings was lower in 2010 than in 2000 with
the population of agricultural holdings by municipalities and by socio-economic types, with the excep-
tion of mixed farms (table 2).

the average area of agricultural land in use totalled 6.7 ha per agricultural holding in the year 2000,
which is slightly more than 13% higher than the Slovenian average (5.9 ha; Dernulc et al. 2002). During
the years 2000 and 2010, the average area of agricultural land in use increased statistically significantly
by 10% in agricultural holdings in the municipality of Škofja Loka, due to, above all, abandonment of agri-
cultural production on farms in abandonment and the reduction in the area of agricultural land in use
with aged farms and farms in abandonment (table 3). A greater average area of the leased agricultural land
in use with the population of AHs in the year 2010, compared to the year 2000, resulted from a bigger area
of the leased agricultural land in use with agricultural holdings in the municipality of Škofja Loka or a greater
area of the leased agricultural land in use of commercial farms; however, the average leased area of agri-
cultural land in use decreased with non-commercial farms (table 3). Agricultural holdings in the municipality
of Škofja Loka composed almost 6 times greater an area of fields (1.8 ha/agricultural holding), and agri-
cultural holdings in the community Gorenja vas-Poljane composed a fourth bigger area of permanent meadows
and pastures.

During the years 2000 and 2010 there were changes in agricultural holdings in the area of agricultur-
al land in uses by the agricultural land in use classes in the polarization of the growth in the size of agricultural
holdings by the area of agricultural land in use in two directions: a group of relatively big commercial farms
(agricultural land in use above 15 ha) and a group of smaller farms (agricultural land in use 3–5 ha). the rea-
sons are ascribed, beside the abandoning of agricultural production on smaller farms in terms of the area
of agricultural land in use, to the maintaining of agricultural production on particular small farms that
are predominantly self-reliant (3–5 ha of agricultural land in use) and to the increase in farm sizes and
taking advantage of the economy of scale with the rest of the farms in the direction of bigger farms by the area
of agricultural land in use (above 15 ha of agricultural land in use). the polarisation is a bit more explic-
it with agricultural holdings in the municipality of Škofja Loka.

4 Conclusion
Most of the land in the Škofja Loka region was managed by agricultural holdings in the years 2000 and 2010.
the average area of agricultural holding land (forest, agricultural land and infertile land) in the Škofja Loka
region increased statistically insignificantly; however, the total area of land managed by agricultural hold-
ings decreased, above all due to the decreasing of the area of the land managed by farms in abandonment
(small, mainly self-reliant farms). the number of farms in abandonment and mixed farms decreased; how-
ever, the number of supplementary farms increased. For their survival, forest with wood processing as
a supplementary activity on a farm was important for some supplementary farms between the years 2000
and 2010. the changes were more significant in the area with a more developed industry and better nat-
ural conditions for agricultural production. the number of pure farms is seemingly stable, above all due
to the retirement of pure farmers and farmers with non-agricultural jobs.

Between the years 2000 and 2010, the structural changes in agricultural holdings with different nat-
ural conditions for farming and economic development differ in the direction and the scope of these changes.
In the area with limited chances for agricultural production, the state's support relating to the area of agri-
cultural land in use prevented the overgrowing of agricultural land; moreover, the area of infertile land
decreased and the area of uncultivated agricultural land decreased in both studied areas and including all
socio-economic types. the structural changes which are reflected in the abandonment of farming by
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small-scale farms and in increasing the farming areas with the rest (above all leasing agricultural land in
use) are relatively slower than those of the Slovenian average and more explicit with agricultural holdings
in the area with better natural conditions for farming. We can perceive the polarisation in the growth of
the area of agricultural holdings by the area of agricultural land in use, in two directions: a group of rel-
atively big commercial farms (agricultural land in use above 15 ha) and a group of smaller, mainly self-reliant
farms (agricultural land in use 3–5 ha). the increase in the area of agricultural land in use results, above
all, from a bigger area of the leased agricultural land in use with commercial farms; however, the area of
their own agricultural land in use did not increase.
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1 Uvod
V zad njih dveh deset let jih se razi ska ve v kme tijs tvu tran zi cij skih držav sred nje in vzhod ne Evro pe pogo -
sto nave zu je jo na zem ljiš ke refor me, poli ti ko in trge kme tij skih zem ljišč (npr. Csa ki in Ler man 2000;
Boj nec 2013). V Slo ve nji so kmeč ka gos po dars tva naj po memb nej ši uprav ljav ci pode žel ske kra ji ne, saj uprav -
lja jo s kar 96 % zem ljišč (Der nulc s sod. 2002; raz pot nik Visko vić 2011). Nji ho va vlo ga na pode že lju je
mul ti funk cio nal na in obse ga poleg proi zvod nje zadost nih koli čin kako vost ne hra ne tudi social no vlo go
(pred vsem ohra nja nje pose lje no sti, kul tur ne in narav ne dediš či ne, kako vo sti živ lje nja na pode že lju in urav -
no te žen pro stor ski raz voj) ter okolj sko vlo go (pred vsem varo va nje vod nih virov, ohra nja nje bio loš ke
raz no vrst no sti in pod neb ne spre mem be) (van Huy len broeck s sod. 2007). Kon ku renč nost slo ven ske ga kme -
tijs tva je zara di neu god ne veli kost ne (pre vla da majh nih in sred nje veli kih kme tij), socio-eko nom ske in
proi zvod ne struk tu re kme tij niz ka (Cun der 1997; Vešter 2005). Proi zvod na struk tu ra je ome je na pred vsem
zara di niz kih proi zvod nih poten cia lov na območ jih z ome je ni mi mož nost mi za kme tij sko pri de la vo, ki
pokri va jo 85 % ozem lja Slo ve ni je, od tega je nekaj manj kot 72 % hri bov sko gor skih obmo čij (rS 2009).
Obsta nek kme tij ske dejav no sti kmeč kih gos po dar stev na teh območ jih je pove zan z dr žav no pomoč jo (npr.
Kni fic in Boj nec 2009, 2010; Sla be-Er ker 2005) in daje osno vo za eko nom ski raz voj dru gih dejav no sti na
pode že lju (Flury, Giu lia ni in Buch li 2008) s so ča snim usmer je njem v traj nost ne obli ke kme tij ske pri dela -
ve in raz voj dopol nil nih dejav no sti na kme ti ji (Boj nec, Jurin čič in Vodeb 2007; Koro šec 2007; Klad nik 1999;
Kle men čič, Lam pič in Potoč nik Sla vič 2009). Slo ve ni ja je s pri sto pom k Evrop ski Uni ji (EU) prev ze la nje -
ne poli ti ke, od kate rih sta z vi di ka kme tij ske dejav no sti naj po memb nej ši skup na kme tij ska poli ti ka in poli ti ka
raz vo ja pode že lja. EU je v fi nanč ni pers pek ti vi 2007–2013 nekaj manj kot 42 % pro ra ču na EU name ni la
pomo čem kme tijs tvu in nje go vi vlo gi pri raz vo ju pode že lja (Eu ro pean Par lia ment 2008). Od ciljev politik
ozi ro ma izve de nih ukre pov je odvi sna hitrost in smer spre memb (Hap pe 2004), ven dar vsa kmeč ka gos -
po dars tva ne odrea gi ra jo ena ko (Wo lek 2009). Za ohra ni tev obde la no sti kme tij ske zem lje na mar gi nal nih
območ jih so uve de ne neproi zvod no veza ne pomo či (Hap pe 2004; Brady s sod. 2009; Kropp in Whi ta -
ker 2011).

V ok vi ru tega pris pev ka pred sta vi mo rezul ta te ana li ze struk tur nih spre memb zem lje v uprav lja nju kmeč -
kih gos po dar stev na Škof je loš kem s pou dar kom na ugo tav lja nju raz lik med leto ma 2000 (tri leta ped
pri sto pom Slo ve ni je k EU) in 2010. V letu 2000 so se v Slo ve ni ji uve lja vi la pra vi la skup ne ga trga, držav -
ne pomo či so bile pre tež no veza ne na proi zvod njo, pri če li so se izva ja ti ukre pi pred pri stop ne pomo či SAPArD.
Po pri sto pu Slo ve ni je k EU v letu 2004 pa so se posto po ma uve lja vi la neproi zvod no veza na pla či la.

Ana li za je izve de na sko zi tri vzor ce in pod-vzor ce kmeč kih gos po dar stev, in sicer: za celo ten vzo rec
kmeč kih gos po dar stev za škof je loš ko območ je, zno traj nje ga po obči nah z raz lič ni mi narav ni mi danost -
mi za kme tij sko pri de la vo in gos po dar sko raz vi tost jo ter po socio-eko nom skih tipih kmeč kih gos po dar stev.
Z ra zi ska vo se osre do to či mo na:
• Škof je loš ko območ je, natanč ne je na obči ni Škof ja Loka, ki je gos po dar sko bolj raz vi to območ je z re lativno

ugod nej ši mi pogo ji za kme tijs tvo, ker del območ ja obse ga Sorško polje, in
• Go re nja vas–Po lja ne, ki je gos po dar sko slab še raz vi ta z več jo odda lje nost jo do mest nih sre dišč (lo kalni

trgi), s slab ši mi pogo ji za kme tij sko pri de la vo, ki so rela tiv no slab ši za celot no območ je obči ne, ki se nahaja
na območ ju z ome je ni mi pogo ji za kme tij sko pri de la vo. razi ska va po obči nah omo go či zaz na vo sprememb
in raz lik v sme ri in obse gu zem lje v uprav lja nju kmeč kih gos po dar stev tudi v pri me ru, ko le-te pri populaci ji
celot ne ga območ ja ni mogo če zaz na ti. Nada lje razi ska va po socio-eko nom skih tipih kmečkih gos po darstev
omo go či zaz na ti spre mem be in raz li ke v sme ri in obse gu zem lje v uprav lja nju posa mez ne ga socio-eko -
nom ske ga tipa kmeč kih gos po dar stev, ki odra ža pomen kme tij ske dejav no sti kmeč kih gos po dar stev za
nje go vo pre ži vet je (Ko va čič 1996; Fren kel in rosner 1999; Wolek 2009).

2 Meto da
Kmeč ka gos po dars tva so gos po dinjs tva s kme ti jo, ki izpol nju je kri te ri je evrop sko pri mer lji ve kme ti je. V ok -
vi ru te razi ska ve dolo ča mo socio-eko nom ske tipe kmeč kih gos po dar stev po Kova či ču (1996) s to raz li ko,
da zara di zaz na ve pome na dopol nil ne dejav no sti na kme ti ji raz de li mo meša ne in dopol nil ne kme ti je na
meša ne, dopol nil ne kme ti je ter kme ti je v opuš ča nju. Podat ki o po vr ši nah zem lje v uprav lja nju kmeč kih
gos po dar stev na Škof je loš kem so bili zbra ni za popu la ci jo kmeč kih gos po dar stev v ok vi ru držav nih statističnih
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popi sov kme tijs tva v le tih 2000 in 2010 (Der nulc s sod. 2002; SUrS 2010). Ana li ze raz lik arit me tič nih sredin
zem lje v uprav lja nju kmeč kih gos po dar stev med leto ma 2000 in 2010 ozi ro ma med obči na ma oziro ma
po socio-eko nom skih tipih kmeč kih gos po dar stev so izve de ne s t-te stom in upo ra bo pro gra ma Sta ti sti -
cal Pac ka ge for the So cial Scien ces. Spre jem lji va stop nja tve ga nja zna ša 5 %. Pri dolo či tvi socio-eko nom ske ga
tipa popu la ci je kmeč kih gos po dar stev izha ja mo (Ko va čič 1996; Udo vič, Kova čič in Kra ma rič 2006) iz zapo -
sli tve ne ga sta tu sa jedra KG. Zem ljiš ča v uprav lja nju kmeč ke ga gos po dars tva so vsa zem ljiš ča v upo ra bi,
ki jih ima kmeč ko gos po dars tvo v upo ra bi in jih deli mo na gozd, nero do vit na zem ljiš ča in kme tij ska zem -
ljiš ča. Kme tij ska zem ljiš ča zaje ma jo kme tij ska zem ljiš ča v upo ra bi, kme tij ska zem ljiš ča v za raš ča nju in dru ga
neob de la na kme tij ska zem ljiš ča. Kme tij ska zem ljiš ča v upo ra bi obse ga last na in naje ta kme tijska zem ljišča
v upo ra bi ter jih deli mo na nji ve in vrto ve, sadov nja ke, vino gra de ter trav ni ke in pašni ke (Der nulc s sod. 2002).

3 Rezul ta ti
Na Škof je loš kem se je v ob dob ju 2000–2010 šte vi lo kmeč kih gos po dar stev zmanj ša lo za 7 %, kar je dva -
krat manj od pov preč ja za kmeč ka gos po dars tva v re pub li ki Slo ve ni ji (–14 %; Kutin Slat nar s sod. 2012)
ozi ro ma za več kot tri krat manj od pov preč ja EU-27 (–19,8 %, brez Mal te in za obdob je 2003–2010 (Eu -
ro stat 2011). Zmanj ša nje šte vi la kmeč kih gos po dar stev je bilo med leti 2000 in 2010 pri obči nah Škof ja
Loka (–9 %) in Gore nja vas-Po lja ne (–5 %) raz lič no. Šte vi lo komer cial nih kme tij (či ste, meša ne in dopol -
nil ne kme ti je) se je v ob či ni Škof ja Loka neko li ko pove ča lo (+4%), v ob či ni Gore nja vas-Po lja ne pa zmanj ša lo
(–4 %). Pove ča lo se je šte vi lo dopol nil nih kme tij, zmanj ša lo pa šte vi lo meša nih kme tij in kme tij v opuš -
ča nju (pre gled ni ca 1). Kme ti je v opuš ča nju so izsto pa le iz sek tor ja dva krat hitre je na območ ju obči ne Škof ja
Loka kot na območ ju obči ne Gore nja vas-Po lja ne.

Ve či na zem lje na Škof je loš kem je v uprav lja nju kmeč kih gos po dar stev. V letu 2000 so kmeč ka gos po -
dars tva na Škof je loš kem raz po la ga la s 69 % povr ši ne ozem lja občin Škof ja Loka in Gore nja vas-Po lja ne,
v letu 2010 pa 66 %. Pov preč na povr ši na zem ljišč v uprav lja nju kmeč kih gos po dar stev je bila 19,2 ha zem -
ljišč, od tega je bilo nekaj nad 61 % goz da (12 ha), 38 % kme tij skih zem ljišč (7,31 ha) in 0,9 % (0,17 ha)
nero do vit nih kme tij skih zem ljišč. Med leti 2000 in 2010 se je povr ši na nero do vit nih zem ljišč sta ti stič no
zna čil no zmanj ša la pri popu la cij kmeč kih gos po dar stev, pri kmeč kih gos po dars tvih po obči nah in pri vseh
socio-eko nom skih tipih, razen pri meša nih kme ti jah.

3.1 Povr ši na goz da v uprav lja nju kmeč kih gos po dar stev
Leta 2010 so kmeč ka gos po dars tva KG raz po la ga la z 122 km2 goz da, v letu 2000 pa z ne kaj nad 3 % manj.
Pov preč na povr ši na goz da na kmeč ko gos po dars tvo je bila v letu 2010, pri mer jal no z le tom 2000, sta tistič -
no zna čil no več ja pri dopol nil nih kme ti jah, med tem ko se je pri čistih in meša nih kme ti jah in kme ti jah
v opuš ča nju zmanj ša la (pre gled ni ca 1).

3.2 Kme tij ska zem ljiš ča
Kmeč ka gos po dars tva so v letu 2000 v pov preč ju raz po la ga la z ne kaj manj kot 7,2 ha kme tij skih zem ljišč,
kar je za peti no več od pov preč ne vred no sti kmeč kih gos po dar stev v Slo ve ni ji (5,9 ha; Der nulc s sod. 2002).
Skup na povr ši na kme tij ska zem ljiš ča v upo ra bi se je pri kmeč kih gos po dars tvih na Škof je loš kem med leti 2000
in 2010 zmanj ša la za 7 % pred vsem zara di zmanj ša nja povr šin v uprav lja nju kme tij v opuš ča nju in osta -
re lih kme ti jah (–657ha), med tem ko se je pri komer cial nih kme ti jah pove ča la (+289ha). Pov preč na povr ši na
kme tij skih zem ljišč kmeč ke ga gos po dars tva se je sta ti stič no zna čil no pove ča la le pri kmeč kih gos po dars -
tvih iz obči ne Škof ja Loka, in sicer pred vsem na račun opuš ča nja kme tij ske pri de la ve pri kme ti jah v opuš ča nju
(opu sti tev kme tij ske pri de la ve) in zmanj ša nja povr ši ne pri osta re lih kme ti jah (pre gled ni ca 2).

Kme tij ska zem ljiš ča v za raš ča nju so v letu 2000 obse ga la 6,8 % vseh kme tij skih zem ljišč v uprav lja nju
kmeč kih gos po dar stev ozi ro ma 0,45 ha na kmeč ko gos po dars tvo, kar je za 1,3-krat manj od slo ven ske ga
pov preč ja (Der nulc s sod. 2002), v letu 2010 pa se je nji ho va pov preč na povr ši na sko raj pre po lo vi la. Pov -
preč na povr ši na kme tij ske zem lje v za raš ča nju se je sta ti stič no zna čil no zmanj ša la pri kmeč kih gos po dars tvih
iz obči ne Gore nja vas-Po lja ne, pri meša nih in dopol nil nih kme ti jah ter osta re lih kme ti jah (pre gled ni ca 2).
rezul tat pri pi su je mo pred vsem držav nim pomo čem veza nim na eno to povr ši ne.
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Po vr ši na nero do vit nih zem ljišč v uprav lja nju kmeč kih gos po dar stev je bila v letu 2010, pri mer jal no
z le tom 2000, manj ša pri popu la cij kmeč kih gos po dar stev, pri kmeč kih gos po dars tvih po obči nah in po
socio-eko nom skih tipih, razen pri meša nih kme ti jah (pre gled ni ca 2).

Pov preč na povr ši na kme tij ske ga zem ljiš ča v upo ra bi je v letu 2000 zna ša la 6,7 ha/KG, kar je za nekaj
več kot 13 % več od slo ven ske ga pov preč ja (5,9 ha; Der nulc s sod. 2002). Med leti 2000 in 2010 se je pov -
preč na povr ši na KZU sta ti stič no zna čil no pove ča la za dese ti no pri kmeč kih gos po dars tvih iz občine
Škof ja Loka, pred vsem na račun opuš ča nja kme tij ske pri de la ve pri kme ti jah v opuš ča nju in zmanj ša -
nja povr ši ne kme tij ske ga zem ljiš ča v upo ra bi pri osta re lih kme ti jah in kme ti jah v opuš ča nju (pre gled -
ni ca 3). Več ja pov preč na povr ši na naje te ga kme tij ske ga zem ljiš ča v upo ra bi v letu 2010, pri mer jal no
z le tom 2000, pri popu la ci ji kmeč kih gos po dar stev izha ja pred vsem iz več je povr ši ne naje tih kme tijskih
zem ljišč v upo ra bi pri kmeč kih gos po dars tvih iz obči ne Škof ja Loka ozi ro ma več je povr ši ne naje tih kmetij -
skih zem ljišč v upo ra bi komer cial nih kme tij, med tem ko se je pov preč na naje ta povr ši na kme tij skih
zemljišč v upo ra bi zmanj ša la pri neko mer cial nih kme ti jah (pre gled ni ca 3). Kmeč ka gos po dars tva iz
občine Škof ja Loka so raz po la ga la s sko raj 6-krat več jo povr ši no njiv (1,8 ha/kmeč kih gos po dars tvo),
kmečkih gos po dar stev iz obči ne Gore nja vas-Po lja ne pa z če tr ti no več jo povr ši no traj nih trav ni kov in
pašni kov.

Med leto ma 2000 in 2010 so pri kmeč kih gos po dars tvih nasta le tudi spre mem be v po vr ši ni kme tij -
skih zem ljišč v upo ra bi po raz re dih kme tij skih zem ljišč v upo ra bi v sme ri pola ri za ci je rasti veli ko sti kmeč kih
gos po dar stev po povr ši ni kme tij skih zem ljišč v upo ra bi, in sicer v dve sme ri: sku pi na rela tiv no veli kih komer -
cial nih kme tij (kme tij ska zem ljiš ča v upo ra bi nad 15 ha) in sku pi na manj ših kme tij (kme tij ska zem ljiš ča
v upo ra bi 3–5ha). raz lo ge za nave de no pri pi su je mo poleg opuš ča nja kme tij ske pri de la ve pri manj ših kmetijah
po povr ši ni kme tij skih zem ljišč v upo ra bi tudi rela tiv ne mu ohra nja nju kme tij ske pri de la ve pri posa mez -
nih malih kme ti jah, ki so pre tež no samoo skrb ne (3–5 ha kme tij skih zem ljišč v upo ra bi) in pove če va nju
veli ko sti kme ti je in koriš če nju eko no mi je obse ga pri preo sta lih kme ti jah v sme ri več jih kme tij po povr -
ši ni kme tij skih zem ljišč v upo ra bi (nad 15ha kme tij skih zem ljišč v upo ra bi). Pola ri za ci ja je neko li ko izra zi tej ša
pri kmeč kih gos po dars tvih iz obči ne Škof ja Loka.

4 Sklep
Ve či no kme tij skih zem ljišč na Škof je loš kem so v le tih 2000 in 2010 v uprav lja la kme tij ska gos po dars tva.
Pov preč na povr ši na zem lje (gozd, kme tij ska zem lja in nero do vit na zem ljiš ča) kmeč ke ga gos po dars tva na
Škof je loš kem se je sta ti stič no nez na čil no pove ča la, med tem ko se je skup na povr ši na zem lje u uprav lja -
nju kmeč kih gos po dar stev zmanj ša la, pred vsem na račun zmanj ša nja povr ši ne zem lje v uprav lja nju kme tij
v opuš ča nju (manj še, pre tež no samoo skrb ne kme ti je). Šte vi lo kme tij v opuš ča nju in meša nih kme tij se je
zmanj ša lo, pove ča lo se je šte vi lo dopol nil nih kme tij. Za pre ži vet je dela dopol nil nih kme tij je med leti 2000
in 2010 pomem ben tudi gozd s pre de la vo lesa v ok vi ru dopol nil ne dejav no sti na kme ti ji. Spre mem be so
bile izra zi tej še na območ ju z bolj raz vi to indu stri jo in bolj ši mi narav ni mi danost mi za kme tij sko pre de -
la vo. Šte vi lo čistih kme tij se navi dez no ohra nja pred vsem zara di upo ko je va nja gos po dar jev čistih kme tov,
kot tudi tistih z nek me tij ski mi zapo sli tva mi.

Struk tur ne spre mem be med leti 2000 in 2010 se pri kmeč kih gos po dars tvih med območ je ma z raz -
lič ni mi narav ni mi danost mi za kme tij sko pri de la vo in gos po dar sko raz vi tost jo raz li ku je jo v sme ri in
obse gu spre memb. Na območ ju z ome je ni mi mož nost mi za kme tij sko pri de la vo so držav ne pomo či veza -
ne na povr ši no kme tij ske ga zem ljiš ča v upo ra bi pre pre či le zaraš ča nje kme tij ske zem lje, zmanj ša la se je tudi
povr ši na nero do vit nih zem ljišč, med tem ko se je povr ši na neob de la nih kme tij skih zem ljišč zmanjša la
na obeh območ jih in pri vseh socio-eko nom skih tipih. Struk tur ne spre mem be, ki se odra ža jo z opuš -
ča njem kme tij ske pri de la ve pri manj ših kme ti jah in pove če va nju povr šin pri preo sta lih (pred vsem najem
kme tij skih zem ljiš ča v upo ra bi) so rela tiv no poča snej še od slo ven ske ga pov preč ja in izra zi tej še pri kmeč -
kih gos po dars tvih na območ ju z bolj ši mi narav ni mi danost mi za kme tij sko pri de la vo. Opaz na je smer
pola ri za ci je rasti veli ko sti kmeč kih gos po dar stev po povr ši ni kme tij skih zem ljišč v upo ra bi, in sicer v dveh
sme reh: sku pi na rela tiv no veli kih komer cial nih kme tij (kme tij ska zem ljiš ča v upo ra bi nad 15 ha) in sku -
pi na manj ših, pre tež no samoo skrb nih kme tij (kme tij ska zem ljiš ča v upo ra bi 3–5 ha). rast povr ši ne kme -
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tij skih zem ljišč v upo ra bi izvi ra pred vsem iz več je ga obse ga naje tih kme tij skih zem ljišč v upo ra bi pri
komer cial nih kme ti jah, med tem ko se povr ši na nji ho ve last nih kme tij skih zem ljišč v upo ra bi ni pove -
ča la.

5 Lite ra tu ra
Glej angleš ki del pris pev ka.
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1 Introduction
the spatial organization of agriculture is a key element in planning its long-term development. Adopting
high-quality spatial planning documents and carrying out spatial development measures to stimulate the de -
velopment of agriculture also depend on the level of familiarization with farms’ development potential and
structure. this has already been highlighted by Van der Ploeg (1995) and researchers following him (How -
den et al. 1998; Vanclay, Messiti and Howden 1998). the fact that some farms are production-oriented depends
not only on natural conditions, but also on market opportunities and the personal interest of individual farm
owners (Perpar and Udovč 2007). In turn, this strongly depends on these farms’ development potential.

A detailed analysis of farms’ development potential is thus both a time-consuming and expensive process,
especially if it requires fieldwork. to help develop expert bases for adopting spatial planning measures, this
article introduces a methodology for evaluating the development potential of farms on urban outskirts based
on publically available spatial planning and statistical data. With this methodology, one can analyze and
evaluate the characteristics of farms that reflect their development potential and future development tendencies.
It is intended for evaluating farms on urban outskirts, where development factors differ from those in areas
with less favorable farming conditions (ribeiro, Ellis Burnet and torkar 2013; Štravs, Bavec and Bavec 2011;
ravbar 2006). It has been tested on the example of Kamnik Bistrica Plain (razpotnik Visković 2012).

2 Methodology for evaluating the development potential of farms
on urban outskirts
this methodology is suitable for evaluating full-time, part-time, and hobby farms following the typolo-
gy developed by Udovč, Kovačič, and Kramarič (2006). It has been shown that encouraging only a specific
socioeconomic type of farm is not justified (razpotnik Visković 2013) and also that various socioeconomic
types of farms can be evaluated as equal in terms of stability. transitions between individual types are the
result of changes and decisions in rural households and the wider socioeconomic environment, with their
main goal being the economic stabilization of the farm (Kovačič 1996). 

According to this methodology, the farms are assigned estimations from 1 to 5 based on the values of
selected indicators for thematic categories (Figure 1, tables 1–4). Higher value means larger development
potential. All of the twenty indicators selected were assigned also weights reflecting their relative impor-
tance for development potential of farms (Chapter 3). Certain phases of the evaluation took into account
the characteristics of individual socioeconomic farm types and their differences. the higher final sum of
weighted values for the farm means its higher development potential. 

the evaluation is based on indicators accessible in official databases and spatial planning documents:
• the Agricultural Census (Internet 1) – provided by Slovenian Statistical Office;
• records on Actual Land Use, Data on Land Quality Number, Less Favorable Agricultural Areas (Internet 2),

register of Amelioration Systems and Installations (Internet 3) – provided by Ministry of Agriculture
and the Environment;

• records on recipients of Agri-Environmental Subsidies (Internet 4) – provided by Agency of the republic
of Slovenia for Agricultural Markets and rural Development;

• Environmental Atlas of Slovenia (Internet 5) – provided by Slovenian Environment Agency;
• register of Immovable Cultural Heritage (Internet 6) – provided by Ministry of Culture;
• Public Infrastructure, register of Spatial Units (Internet 7) – provided by Surveying and Mapping Authority

of the republic of Slovenia); and
• Current municipal spatial planning documents for the area included in the evaluation.

2.1 Stability and vitality of farms
the age structure of rural households is a key factor influencing the stability and vitality of farms. If the
owner of a full-time farm is already retired and other active members of his household are also exclusively
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Figure 1: Methodology for evaluating the development potential of farms on urban outskirts. p p. 82
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engaged in farming, the likelihood of changing the farm’s socioeconomic type is smaller than compared
to part-time and hobby farms (Udovč, Kovačič and Kramarič 2006). therefore, the evaluation of the multi-
generation household age type (Kladnik 1999) for full-time farms differs from that for part-time and hobby
farms.

the evaluation of the purpose of agricultural production relied on the analysis of the role of part-time
farms in transforming urban outskirts (razpotnik Visković 2013). this shows that full-time farms that
engage in farming exclusively for their own use are rare. the percentage of part-time farms that engage
in farming solely for their own use is slightly higher. In both cases, farm vitality and stability is question-
able because in the modern socioeconomic system this type of farming does not provide the same standard
as market-oriented or hobby farms.

Agri-environmental subsidies are intended to be used for investments in environmentally friendlier
farming and preserving public environmental assets. However, not all environmental measures should be
treated exclusively as investments because they may result from reduced intensity and size of the farming
activity on the farm.

rented farmland is an adjustment to fragmented ownership structure and the small size of farms.
Compared to farmland ownership, rental entails greater uncertainty for the renting farm and the absence
of investment in this land. It is mainly used by full-time and part-time farms in order to secure sufficient
farmland for economic survival, whereas it is rarely used by hobby farms (razpotnik Visković 2013).

2.2 Potential to expand and potential for conflicts
Farm location within the settlement primarily causes conflicts with the non-farming residents of the set-
tlement (Golobič, Marušič and Kovačič 2003). Disagreements may arise in connection with the activity
taking place in the farmyard and its buildings, or with the transport to farmland. Potential expansion of
the farm buildings also depends on the farm’s location within the settlement. Many farms, especially those
crowded into the built-up areas of settlements, are spatially limited by physical barriers (terrain, water-
ways, adjacent buildings, main roads) or regulations and special protection measures set out in spatial planning
documents. they can make up for the lack of space by buying or renting available farmland in the neigh-
borhood. Full-time farms are most likely to utilize this manner of solving their spatial limitations.

Table 1: Estimation of farm stability and vitality.

A1: Household age structure

Household type: Young Multigeneration Middle-aged Aging Split generation
Full-time farm 5 5 3 1 2
Part-time and hobby farm 5 4 3 1 2

A2: Purpose of agricultural production
Purpose of agricultural production: Predominantly Predominantly For own use

for sale for own use
Full-time 5 2 1
Part-time 5 3 1
Hobby 5 4 3

A3: Agri-environmental subsidies (AES)
AES: Yes No
All farms 5 1

A4: Ownership structure of farmland used (FU)
Percentage of rented FU: 0 Up to 15% 15–30% 30–50% More than 50%
Full- and part-time 5 4 3 2 1
Hobby 5 4 2 2 1
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Accessing farmland is an important aspect because this slows down or interferes with traffic and leaves
mud on the roads (Perpar and Kovačič 2006). Agricultural machinery is slower and wider than other vehi-
cles, and so it reduces traffic safety on heavy traveled sections of roads. It can also prove problematic when
turning onto the main road.

the type of farming (Dernulc et al. 2002) refers to the production orientation or the predominant agri-
cultural activities on the farm. Livestock farms are more likely to come into conflict with the local population
and therefore they were assigned lower values than those engaged in crop production. the scale of live-
stock farming is also an important basis for determining the level of nitrogen pollution caused by manure
(Čergan et al. 2003) the limit values of individual classes were defined based on the Decree on the release
of Hazardous Substances and Plant Nutrients into the Soil (Uredba … 1996) and the author’s own analy-
ses of the values of livestock units per hectare for farms on urban outskirts (razpotnik Visković 2013).

2.3 Farmland quality and structure
the land quality number (Sln. talno število) refers to the land’s production capacity and depends on the
soil characteristics, which have a permanent character; the higher the value, the better the production capac-
ity. the classes were created following the methodology for evaluating problematic conditions in areas with
factors limiting agricultural production (Cunder, rednak and Zagorc 2007; Ciglič et al. 2012).

Size fragmentation provides information on the size of individual patches of land, and spatial frag-
mentation provides information on their spatial distribution and distance from the farm buildings. the
fragmentation coefficient (Gosar 1978) was used to assess both.

Farmland consolidation is evaluated using the area-weighted mean shape index (AWMSI), which takes
into account the size of individual patches of land, and their shape and distribution (McGarigal and Marks 1995).
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Table 2: Estimation of the potential to expand and the potential for conflicts.

B1: Farm location within the settlement

Farm location within Outside the built-up On the edges of the Within the built-up area, Within the built-up area,
the settlement: area built-up area with farms nearby with no farms nearby
All farms 5 4 2 1

B2: Spatial limitations of the farm
Spatial limitation: Farmyard with available Built-up farmyard with Built-up farmyard with Built-up farmyard with

land for expansion available adjacent land limitations in the limitations in the
neighborhood neighborhood

(another farm nearby) (no other farms nearby)
Full-time 5 3 2 1
Part-time and hobby 5 2 2 1

B3: Farmland accessibility
Farmland accessibility: Accessible only Also accessible Also accessible

on unclassified roads on public (local) roads on national and local
(including field roads) roads

All farms 5 3 2

B4: Type of farming
Type of farming: Crop production Mixed crop and livestock Livestock farming

production
All farms 5 3 1

B5: Nitrogen pollution
Livestock units/ha: More than 2 2–1.5 1.5–1 1–0.75 Less than 0.75
All farms 1 2 3 4 5



Amelioration is divided into drainage, irrigation, and agroamelioration, which includes measures to improve
the physical, chemical, and biological properties of the soil, and access to the farmland (Internet 8).

2.4 Effects of spatial planning and special protection measures on farms’ development
potential
the areas designated for permanent protection of prime agricultural land are specified in the municipal
spatial planning documents. As part of evaluating farmland quality, it would make sense to identify land
with power lines, land with gas pipelines, and land along freeways and highways that is exposed to con-
tinual pollution. Farming should be restricted in these areas.

Measures in water protection areas are implemented in order to reduce danger, threats, and risks by
existing or planned activities to waterways (Zakon o vodah 2002). Limited agricultural activity in these
areas refers to fertilizing and using biocides, and depends on the water protection regime level.

the protection of natural assets and cultural heritage was also taken into account in the evaluation of
farms’ development potential. the protection regimes demand adjustments by the landowners in these
areas and impose restrictions on them (Šmid Hribar and Ledinek Lozej 2013) because farmers whose build-
ings are protected or located in special protection areas must follow rigid regulations when they plan to
expand or modernize their farms.

Defining land use within the settlement or the morphological units designated for farming is impor-
tant in terms of both the farms’ expansion and the reduced pressure from the non-farming population in
the settlement. the ownership of field roads is important in terms of access to the farmland and risk of
disagreement among the users of field roads and the owners of land on which these roads are located.
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Table 3: Estimation of farmland quality and structure.

C1: Average land quality number

Average land quality 0–25 26–39 40–57 58–75 76–100
number:
All farms 1 2 3 4 5

C2: Spatial and size fragmentation of farmland
*Fragmentation Less than 4 4–6.5 6.5–10 10–14.7 More than 14.7
coefficient:
All farms 5 4 3 2 1

C3: Farmland consolidation
*Area-weighted mean Less than 1.46 1.46–1.61 1.61–1.84 1.84–2.13 More than 2.13
shape index
All farms 5 4 3 2 1

C4: Percentage of farmland in amelioration areas
Percentage of farmland 0% 0–15% 15–30% 30–45% More than 45%
in amelioration areas:
All farms 1 2 3 4 5

C5: Percentage of farmland in less favorable farming areas
Percentage of farmland Up to 25% 25–50% 50–75% More than 75%
in less favorable
farming areas:
All farms 5 4 2 1

*Limit values of classes are defined based on the data for the sample farms on the Kamnik Bistrica Plain (Razpotnik Visković 2012), using the Jenks natural breaks classification method.
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3 Weighting
All of the twenty indicators selected were assigned weights reflecting their relative relations to other para-
meters. the weights were defined using the pair-wise comparison method (Saaty 1980), which means that
all the indicator pairs within an individual thematic category (A, B, C, and D) were compared, based on
which their significance in relation to other pairs was determined on a scale of 1 to 9. Four comparison
matrices were obtained. In each matrix, the values were added up for each column, after which every ele-
ment in the matrix was divided by the corresponding column sum. this yielded the normalized values.
In the next step, the average of elements in each line of the normalized matrix was calculated, which yield-
ed a weight for each criterion (Dular 2007). In the end, indicators from all the categories were combined
and the weight values were normalized again. Each category was assigned the same meaning or weight:
the sum of the weights of the criteria in an individual category is 0.25, and the sum of the weights of all
the categories is 1. For a more detailed explanation and weighting options, see razpotnik Visković (2012).
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Table 4: Estimation of effects of spatial planning and special protection measures on farms’ development potential.

D1: Percentage of farmland in prime agricultural land protection areas

Percentage of farmland Less than 50% 50–75% 75–90% More than 
in prime agricultural land 90%
protection areas:
All farms 1 2 4 5

D2: Percentage of farmland in water protection areas (WPA)
Percentage of farmland 0 Up to 10% in WPA1 10–20% in WPA1 20–50% More than
in WPA: or up to 30% in WPA2 or more than 30% in WPA1 50% in

and/or WPA3 in WPA2 and/or WPA3 WPA1
All farms 5 4 3 2 1

D3: Protection of natural assets and conservation of biodiversity
Percentage of farmland 0 Up to 15% 15–25% 25–50% More than 
in areas of natural assets, 50%
Natura 2000 sites, and/or
ecologically important areas:
All farms 5 4 3 2 1

D4: Cultural heritage protection
Cultural heritage protection: No Farm located on a cultural Farm includes a structure

heritage protection site protected as cultural heritage
All farms 5 3 1

D5: Land use as set out in current municipal spatial planning documents
Land use in the morphological Agricultural activities Mixed Residential construction
unit the farm belongs to: and structures areas
Full- and part-time 5 3 1
Hobby 5 4 1

D6: Ownership of field roads
Ownership of field roads: Mostly public or owned A small portion is public Private

by the municipality or owned by the municipality
All farms 5 3 1
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4 Conclusion
Spatial planners can use the methodology for evaluating the development potential of farms on urban out-
skirts presented in this article to obtain important information on farms’ current state and development
potentials. the cartographic presentation of the evaluation results makes it possible to identify any con-
centrations of farms with a specific development potential within settlements or to determine that there
are no such concentrations and that the farms are scattered and diverse. Farms can also be studied by indi-
vidual categories of evaluating their development potential in order to determine:
• their socioeconomic status;
• the most or least vital farms and farms that are problematic in terms of causing potential conflicts with

other users of space;
• Farms with the best or least favorable land structure; and
• the extent to which the current spatial planning documents are adapted to farming and its development.

this makes it possible to define the areas in which farms have greater development potential and to
apply this to planning the long-term development of agriculture. the evaluation of farms’ development
potential should be included in the expert bases for drafting local spatial plans (or municipal spatial plans
under the current legislation) that take into account the »rural settlement patterns, the appertaining forests,
the traffic and public utilities network, and access to social services« (Pogačnik 2006, 215).
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1 Uvod
Pro stor sko ure ja nje kme tij ske dejav no sti je ključno za načr to vanje dol go roč ne ga raz vo ja kme tijstva. Spre -
je ma nje kako vost nih pro stor skih aktov in izva ja nje pose gov v pro stor, ki bodo spod bu ja li raz voj kme tijs tva,
sta odvi sna od poz na va nja raz voj ne ga poten cia la in struk tu re kme tij, na kar so opo zo rili že van der Ploeg
(1995) in njegovi sle dil ci (How den s sod. 1998; Vanc lay s sod. 1998). Proi zvod na usme ri tev posa mez nih
kme tij skih gos po dar stev ni odvi sna le od narav nih dano sti, tem več tudi od trž nih mož no sti in oseb ne ga
inte re sa posa mez nih last ni kov kme tij (Per par in Udovč 2007), ki pa sta moč no odvisna od raz voj ne ga poten -
cia la kme tij.

Na tančna ana li za raz voj ne ga poten cia la kme tij je tako časov no kot finančno zah te ven posto pek, še pose -
bej, ko je potreb no teren sko delo. V po moč izde la vi stro kov nih pod lag za spre je ma nje pro stor skih ukre pov
pred stav ljamo meto do lo gi jo vred no te nja raz voj ne ga poten cia la obmest nih kme tij, ki teme lji na jav no dostop -
nih pro stor skih in sta ti stičnih podat kih. Njen namen je ana li za in vred no te nje značil no sti kme tij, ki odse va jo
nji hov raz voj ni poten cial in pri hod nje raz voj ne težnje. Meto do lo gi ja je name nje na vred no te nju kme tij na
obmest nih območjih, kjer se raz voj ni dejav ni ki raz li ku je jo od tistih na območjih z manj ugod ni mi razmerami
za kme tijs tvo (ri bei ro, Ellis Bur net in tor kar 2013; Štravs, Bavec in Bavec 2011; ravbar 2006). Preiz kušena
je bila na pri me ru Kam niško bi striške rav ni ne (raz pot nik Visko vi ć 2012).

2 Meto do lo gi ja vred no te nja raz voj ne ga poten cia la obmest nih kme tij
Me to do lo gi ja je pri mer na za vred no te nje čis tih, mešanih in dopol nil nih kme tij po tipo lo gi ji Udovča in
sode lav cev (2006), saj se je izka za lo, da spod bu ja nje samo določene ga social no-eko nom ske ga tipa kmetij
ni upra vičeno (raz pot nik Visko vi ć 2013) in da social no-eko nom ske tipe z vi di ka sta bil no sti lah ko ovred -
no ti mo kot ena ko vred ne. Pre ho di med posa mez nimi tipi so posle di ca spre memb in odločitev na rav ni
kmečkega gos po dinjs tva in širšega družbeno-gos po dar ske ga oko lja, nji hov namen pa je eko nom ska sta -
bi li za ci ja kme ti je (Ko vačič 1996).

Po tej meto do lo gi ji so kme ti jam za posa mez ne kazal ni ke, ki smo jih raz poredi li v štiri vse bin ske sklope
(sli ka 1), pri pi sa ne oce ne od 1 do 5 gle de na vred no sti teh kazal ni kov (pre gled ni ce 1–4). Višja oce na pomeni
večji raz voj ni poten cial. rela tiv no večji ozi ro ma manjši pomen posa mez ne ga kazal ni ka za raz vojni poten -
cial kme ti je v pri mer ja vi z dru gi mi smo na kon cu urav na va li s po močjo pon de ri ra nja (po glav je 3). V ne ka te rih
delih vred no te nja smo upošte va li značil no sti posa mez nih social no-eko nom skih tipov kme tij in raz li ke med
nji mi. Višja končna vred nost (sešte vek obteženih ocen) pome ni večji raz voj ni poten cial kme ti je.

Vred no te nje je zasno va no na kazal ni kih dostop nih v urad nih podat kov nih zbir kah in pro stor skih aktih:
• Popis kme tij skih gos po dar stev (in ter net 1) – skrb nik podat kov Sta ti stični urad repub li ke Slo ve ni je,
• Evi den ca dejan ske rabe kme tij skih zem ljišč, podat ki o tal nem šte vi lu, območja z ome je ni mi možnostmi

za kme tij sko dejav nost (in ter net 2); Kata ster melio ra cij skih siste mov in naprav (in ter net 3) – skrb nik
podat kov Mini strs tvo za kme tijs tvo in oko lje,

• Evi den ca pre jem ni kov kme tij skoo kolj skih plačil (in ter net 4) – skrb nik podat kov Agen ci ja repub li ke Slovenije
za kme tij ske trge in raz voj podeželja,

• Atlas oko lja (in ter net 5) – skrbnik Agen ci ja repub li ke Slo ve ni je za oko lje,
• regi ster nepre mične kul tur ne dediščine (in ter net 6) – skrb nik Mini strs tvo za kul tu ro,
• Gos po dar ska jav na infra struk tu ra, regi ster pro stor skih enot (in ter net 7) – skrb nik Geo det ska upra va

repub li ke Slo ve ni je ter
• veljav ni občin ski pro stor ski akti za območje vred no te nja.

2.1 Sta bil nost in vital nost kme tij
Sta rost na sesta va kmečkih gos po dinj stev je ključni dejav nik sta bil no sti in vital no sti kme tij. Če je gos po -
dar čiste kme ti je že upo ko je nec in se osta li aktiv ni člani ukvar ja jo izključno s kme tijs tvom, je ver jet nost
spre mem be social no-eko nom ske ga tipa kme ti je manjša v pri mer ja vi z mešani mi in dopol nil ni mi kmetijami

Sli ka 1: Meto do lo gi ja vred no te nja raz voj ne ga poten cia la obmest nih kme tij. p s. 92
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(Udovč s sod. 2006). tako se vred no te nje čis tih kme tij pri gene ra cij skem sta rost nem tipu gospodinjstva
(Klad nik 1999) raz li ku je od vred no te nja dopol nil nih ter mešanih kme tij.

Pri vred no te nju name na kme tij ske pri de la ve smo se opr li na ana li zo vlo ge polk me tij v preo braz bi obme -
stij (raz pot nik Visko vi ć 2013). ta kaže, da so red ke čiste kme ti je, ki bi se s kme tij sko dejav nost jo ukvar ja le
izključno za last no pora bo, nji hov delež pa je neko li ko višji med mešani mi kme ti ja mi. V obeh pri me rih
dvo mi mo v vi tal nost in sta bil nost takih kme tij, saj v so dob nem družbeno-eko nom skem siste mu tak način
gos po dar jenja ne zago tav lja živ ljenj ske rav ni, pri mer lji ve s tržno usmer je ni mi ali dopol nil ni mi kme ti jami.

Kme tij sko-okolj ska plačila so name nje na inve sti ra nju v oko lju pri jaz nejše kme to va nje in ohra nja nju
jav nih narav nih dobrin. Opo zar ja mo pa, da vseh okolj skih ukre pov ne more mo obrav na va ti izključno kot
inve sti ci je, saj so lah ko posle di ca zmanjševa nja inten ziv no sti in obse ga kme tij ske dejav no sti na kme ti ji.

Na jem kme tij skih zem ljišč je pri la go di tev na raz drob lje no last niško struk tu ro in maj hen obseg kmetij.
V primer ja vi z last ništvom pome ni najem večjo nego to vost za kme ti jo najem ni co in odsot nost inve sti cij
v ta kme tij ska zem ljišča. Zanj se odločajo pred vsem čiste in mešane kme ti je, da si zago to vi jo zadost ne površine
kme tij skih zem ljišč za eko nom sko preživet je, red ke je pa zem ljišča naje ma jo dopol nil ne kme ti je (raz potnik
Visko vi ć 2013).

2.2 Širi tve ni poten cial in konf likt nost
Lega kme tij v na se lju vpli va na konf likt nost pred vsem z nek mečkimi pre bi val ci nase lja (Go lo bič, Marušič
in Kovačič 2003). Neso glas ja so lah ko pove za na z de jav nost jo na kmečkem dvo rišču in v kmečkih poslop -
jih ali pa s pre vo zom do kme tij skih zem ljišč. Od lege v na se lju je odvi sna tudi možnost pro stor ske širi tve
gos po dar ske ga sre dišča kme ti je. Šte vil ne kme ti je, pose bej tiste, ki so utes nje ne zno traj str nje nih delov nase -
lij, so pro stor sko ome je ne, bodi si zara di fizičnih ome ji tev (re lief, vodo to ki, sosed nje stav be, pro met ni ce)
bodi si zara di pred pi sov in varo val nih ukre pov, opre de lje nih v pro stor skih doku men tih. Pro stor sko sti sko
lah ko rešuje jo z od ku pom ali naje mom morebit nih raz po ložlji vih zem ljišč v so seščini. Oce nju je mo, da so
v tak način reševa nja pro stor ske utes nje no sti pri prav lje ne inve sti ra ti pred vsem čiste kme ti je.

Do sto pa nje do kme tij skih zem ljišč je pomemb no zara di upočas ni tve ozi ro ma ovi ra nja pro me ta in
onesnaževa nja jav nih pro met nic z bla tom, ki ga kme tij ski stro ji pri našajo s kme tij skih zem ljišč (Per par in
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Pre gled ni ca 1: Oce ne vred no tenja sta bil no sti in vital no sti kme tij.

A1 – sta rost na sesta va gos po dinjs tva

tip gos po dinjs tva: mla do ge ne ra cij sko zre lo sta ra joče kom bi ni ra no
čiste 5 5 3 1 2
mešane in dopol nil ne 5 4 3 1 2

A2 – namen kme tij ske pri de la ve
na men kme tij ske pri de la ve: v glav nem v glav nem za last no

za pro da jo za last no pora bo pora bo
čiste 5 2 1
mešane 5 3 1
do pol nil ne 5 4 3

A3 – kme tij skoo kolj ska plačila
iz plačilo KOP: da ne
vse kme ti je 5 1

A4 – last niška struk tu ra kme tij skih zem ljišč v upo ra bi (v na da lje va nju KZU)
de lež naje tih KZU: ni naje tih KZU v na je mu v na je mu od 15 v na je mu od 30 v na je mu več

do 15 % KZU do 30 % KZU do 50 % KZU kot 50 % KZU
čiste in mešane 5 4 3 2 1
do pol nil ne 5 4 2 2 1



Nika razpotnik Visković, Vred no te nje raz voj ne ga poten cia la obmest nih kme tij – meto do lo gi ja

Kovačič 2006). Vozi la s kme tij sko meha ni za ci jo so v pri mer ja vi z dru gi mi vozi li počas nejša in širša, zato
na pro met no obre me nje nih odse kih zmanjšujejo var nost v cest nem pro me tu, prob le ma tično je tudi nji -
ho vo vključeva nje na pro met ni ce.

tip kme to va nja (Der nulc s sod. 2002) označuje proi zvod no usmer je nost ozi ro ma pre vla du joče dejavno -
sti na kme ti ji. Živi no rej ske kme ti je smo oce ni li kot bolj izpo stavlje ne konf lik tom z oko liškim pre bi vals tvom,
zato smo jim pri pi sa li nižje oce ne v pri mer ja vi s ti sti mi, ki se ukvar ja jo z rast lin sko pri de la vo. Obseg živino -
re je je pomemb no izho dišče tudi za ugo tav lja nje stop nje obre me nje va nja zem ljišč z dušikom iz živin skih
gno jil (Čer gan s sod. 2003). Mej ne vred no sti raz re dov GVŽ/ha smo določili na pod la gi Ured be o vnosu
nevar nih sno vi in rast lin skih hra nil v tla (1996) in last nih ana liz vred no sti GVŽ/ha za obmest ne kme ti je
(raz pot nik Visko vi ć 2013).

2.3 Kako vost in struk tu ra kme tij skih zem ljišč
tal no šte vi lo izraža pri de lo val no spo sob nost zem ljišča in je določeno z last nost mi tal, ki so traj ne ga značaja,
pri čemer višja vred nost pome ni boljšo pri de lo val no spo sob nost zem ljišča. raz re de smo pov ze li po meto -
do lo gi ji za vred no te nje težav nost nih raz mer na območjih z ome je ni mi dejav ni ki za kme tij sko pri de la vo
(Cun der, red nak in Zagorc 2007; Ciglič s sod. 2012).

Ve li kost na raz drob lje nost daje infor ma ci jo o ve li ko sti posa mez nih zem ljiških kosov, pro stor ska raz -
drob lje nost pa o pro stor ski raz po re di tvi kosov pose sti in nji ho vi odda lje no sti od sedeža kme ti je. Za nju no
ovred no te nje smo upo ra bi li koe fi cient raz drob lje no sti (Go sar 1978).

94

Pre gled ni ca 2: Oce ne vred no tenja širi tve ne ga poten cia la in konf likt no sti.

B1 – lega kme ti je v na se lju

lega kme ti je v na se lju: zu naj str nje ne ga na robu str nje ne ga zno traj str nje ne ga zno traj str nje nega
dela nase lja dela nase lja dela nase lja, dela nase lja,

v so seščini so kme ti je v so seščini ni kme tij
vse kme ti je 5 4 2 1

B2 – pro stor ska utes nje nost kme ti je
pro stor ska utes nje nost: kmečko dvo rišče po zi da no kmečko dvo rišče, po zi da no kmečko dvo rišče po zi da no kmečko dvo rišče

z raz po ložlji vi mi zem ljišči a z raz po ložlji vi mi in ome ji tve v so seščini, in ome ji tve v so seščini,
za širi tev kme ti je sosed nji mi zem ljišči z dru go kme ti jo v so seščini ni kme ti je v so seščini

čiste 5 3 2 1
mešane in dopol nil ne 5 2 2 1

B3 –do stop nost do kme tij skih zem ljišč
do stop do kmetij skih do stop le po neka te go ri zi ra nih do stop tudi po do stop tudi po
zem ljišč: cestah (med nji mi tudi (občin skih) držav nih in občin skih

polj ske poti) jav nih poteh lokal nih cestah
vse kme ti je 5 3 2

B4 – tip kme to va nja
tip kme to va nja: rast lin ska pri de la va mešana pri de la va živi no re ja
vse kme ti je 5 3 1

B5 – okolj sko obre me nje va nje z dušikom
vred nost GVŽ/ha: več kot 2 od 2 do 1,5 od 1,5 do 1 od 1 do 0,75 manj kot 0,75
vse kme ti je 1 2 3 4 5



Zao kroženost kme tij skih zem ljišč je vred no te na s po močjo površin sko obtežene ga pov prečnega indeksa
obli ke AWMSI (ang. area-weig ted mean shape index), ki upošteva veli kost zem ljiških kosov, njihovo obliko
in raz pršenost (Mc Ga ri gal in Marks 1995).

Me lio ra ci je se deli jo na osuševa nje, nama ka nje in agro me lio ra ci je. Sled nje obse ga jo ukre pe, ki izboljšujejo
fizi kal ne, kemij ske in bio loške last nosti tal ter dostop do kme tij skih zem ljišč (in ter net 8).

2.4 Učinki pro stor sko načrto val skih in varo val nih ukre pov na raz voj ni poten cial kme tij
Ob močja vars tva kme tij skih zem ljišč so opre de lje na v občin skih pro stor skih aktih in so name nje na traj -
ne mu ohra nja nju naj ka ko vost nejšeih kme tij skih zem ljišč. V ok vi ru vred no te nja kako vo sti kme tij skih zem ljišč
bi bilo smi sel no izločiti tista, prek kate rih pote ka jo dalj no vo di, pod kate ri mi pote ka jo pli no vo di ter zem -
ljišča ob avto ce stah in hitrih cestah, saj so izpo stav lje na traj ne mu one snaževa nju. Na teh zem ljiščih bi mora la
biti kme tij ska dejav nost ome je na.

Ukre pi na vodo vars tve nih območjih so name nje ni zmanjševa nju nevar no sti, ogroženo sti in tve ganj,
ki jih vodoo skr bi lah ko pov zročajo že obsto ječe ali načrto va ne dejav no sti (Za kon o vo dah 2002). Ome ji -
tve kme tij ske dejav no sti na teh območjih se nanašajo na gno je nje in upo ra bo sred stev za zaščito rast lin,
odvi sne pa so od rav ni vodo var ste ne ga režima.

Pri vred no te nju raz voj ne ga poten cia la kme tij smo upošte va li tudi varo va nje narav nih vred not in vars -
tvo kul tur ne dediščine. Varo val ni režimi od last ni kov zem ljišč na teh območjih zah te va jo pri la go di tve in
so ome je val ni (Šmid Hri bar in Ledi nek Lozej 2013), saj se mora jo kme ti je, kate rih objek ti so zava ro va ni
ali pa so na varo va nem območju, pri širi tvi ali poso dab lja nju držati stro gih pred pi sov.
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Pre gled ni ca 3: Oce ne vred no tenja kako vo sti in struk tu re kme tij skih zem ljišč.

C1 – pov prečno tal no šte vi lo kme tij skih zem ljišč

pov prečno tal no šte vi lo od 0 do 25 od 26 do 39 od 40 do 57 od 58 do 75 od 76 do 100
kme tij skih zem ljišč:
vse kme ti je 1 2 3 4 5

C2 – pro stor ska in veli kost na raz drob lje nost kme tij skih zem ljišč
*koe fi cient pod 4 od 4 do 6,5 od 6,5 do 10 od 10 do 14,7 nad 14,7
raz drob lje no sti:
vse kme ti je 5 4 3 2 1

C3 – zao kroženost kme tij skih zemljišč
*po vršin sko obtežen pod 1,46 od 1,46 do 1,61 od 1,61 do 1,84 od 1,84 do 2,13 nad 2,13
pov prečni indeks obli ke
vse kme ti je 5 4 3 2 1

C4 – delež kme tij skih zem ljišč na območjih melio ra cij skih siste mov
de lež kme tij skih zem ljišč 0 % od 0 do 15 % od 15 do 30 % od 30 do 45 % več kot 45 %
na območju melio ra cijskih
siste mov:
vse kme ti je 1 2 3 4 5

C5 – delež kme tij skih zem ljišč na območjih z ome je ni mi možnost mi za kme to va nje
de lež kme tij skih zem ljišč do 25 % od 25 do 50 % od 50 do 75 % več kot 75 %
na območjih z ome je ni mi
možnost mi za kme to vanje:
vse kme ti je 5 4 2 1

*mej ne vred no sti raz re dov so določene na pod la gi podat kov za vzorčne kme ti je na Kam niško bi striški rav ni ni (Raz pot nik Visko vi ć 2012) in z upo ra bo Jenk so ve meto de narav nih meja.



Nika razpotnik Visković, Vred no te nje raz voj ne ga poten cia la obmest nih kme tij – meto do lo gi ja

Opre de li tev namen ske rabe v na se lju ozi ro ma mor fo loških enot, name njenih kme to va nju, je pomemb -
na tako za širitev kme tij kot zmanjševa nje pri ti ska nek mečkih pre bi val cev nase lja. Od last niške ure di tve
polj skih poti pa je odvi sno nemo teno zago tav lja nje dosto pa do kme tij skih zem ljišč in zmanjšanje nevar -
no sti za neso glasja med upo rab ni ki poti in last ni ki zem ljišč, prek kate rih pote ka jo polj ske poti.

3 Določitev uteži
Vsa ke mu od dvaj se tih izbra nih kazal ni kov smo pri pi sa li utež, ki pri ka zu je nje gov rela ti ven odnos do ostalih
para me trov. Uteži smo določali z me to do pri mer ja ve parov (Saaty 1980), kar pome ni, da smo pri mer ja li
vsak par kazal ni kov zno traj vse bin ske ga sklo pa (A, B, C, D) in določili pomen prve ga v pri mer ja vi z drugim
z les tvi co šte vil od 1 do 9. Dobi li smo štiri pri mer jal ne matrike in nato v vsa ki izmed njih sešteli vred no -
sti v stolp cih in vsak ele ment v ma tri ki deli li s pri pa da jočo vso to stolp ca. S tem smo prišli do nor ma li zi ra nih
vred no sti. V na sled njem kora ku smo izračuna li pov prečje ele men tov v vsa ki vrsti ci nor ma li zirane matrike
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Pre gled ni ca 4: Oce ne vred no tenja učin kov pro stor sko načrto val skih in varo val nih ukre pov na raz voj kme tij.

D1 – delež kme tij skih zem ljišč na območjih vars tva naj boljših kme tij skih zem ljišč

de lež kme tij skih zem ljišč manj kot 50 % od 50 do 75 % od 75 do 90 % več kot 90 %
na območjih vars tva
naj boljših kme tij skih zem ljišč:
vse kme ti je 1 2 4 5

D2 – delež kme tij skih zem ljišč na vodo vars tve nih območjih
de lež kme tij skih zem ljišč zem ljišča niso na VVO do 10 % na VVO1 od 10 do 20 % na VVO1 od 20 več kot
na vodo vars tve nih ali do 30 % na VVO2 ali več kot 30 % na VVO2 do 50 % 50 %
območjih: in/ali VVO3 in/ali VVO3 na VVO1 na VVO1
vse kme ti je 5 4 3 2 1

D3 – vars tvo narav nih vred not in ohra nja nje biot ske raz no vrst no sti
de lež kme tij skih zem ljišč zem ljišča niso teh do 15 % zem ljišč od 15 do 25 % od 25 do 50 % več kot 50 %
na območjih narav nih na območjih na teh območjih zem ljišč na teh zem ljišč zem ljišč
vred not, območjih območjih na teh na teh
natu ra 2000 in/ali eko loško območjih območjih
pomemb nih območjih:
vse kme ti je 5 4 3 2 1

D4 – vars tvo kul tur ne dediščine
vars tvo kul tur ne dediščine: ne kme ti ja je na območju kme ti ja ima objekt

vars tva kul tur ne dediščine s sta tu som kul tur ne dediščine
vse kme ti je 5 3 1

D5 – namen ska raba v ve ljav nih pro stor skih aktih občin
na men ska raba v mor fo loški kme tij ske dejavno sti mešano ob močja sta no vanj ske
eno ti, v ka te ri je kme ti ja: in objek ti grad nje
čiste in mešane 5 3 1
do pol nil ne 5 4 1

D6 – last niška ure di tev polj skih poti
last niška ure di tev večina polj skih poti ima manjši del poljske poti polj ske poti so
polj skih poti: sta tus jav ne ga dobra ima sta tus jav ne ga v za seb ni lasti

ali je v občin ski lasti dobra ali je v občin ski lasti
vse kme ti je 5 3 1
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in tako prišli do uteži za vsak kri te rij (Du lar 2007). Kazal ni ke iz vseh sklo pov smo na kon cu združili in
zno va nor ma li zi ra li vred no sti uteži. Vsa ke mu od sklo pov smo pri pi sa li enak pomen ozi ro ma težo – vso -
ta uteži kri te ri jev iz ene ga sklo pa je 0,25, nji ho va skup na vso ta pa 1,00. Za podrob nejši pri kaz in možno sti
uteževa nja glej raz pot nik Visko vi ć (2012).

4 Sklep
S pred stav lje no meto do lo gi jo vred no te nja raz voj ne ga poten cia la obmest nih kme tij si pro stor ski načrto -
val ci na območju njiho ve obrav na ve lah ko zago to vi jo pomemb ne infor ma ci je o tre nut nem sta nju in raz voj nih
pers pek ti vah kme tij. S kar to graf skim pri ka zom rezul ta tov vred no te nja lah ko pre poz na mo more bit na zgo -
sti tve na jedra kme tij z večjim ali manjšim raz voj nim poten cia lom znotraj nase lij ali pa ugo to vi mo, da takih
jeder ni in so kmečka gos po dars tva pro stor sko raz pršena ter raz no li ka. Kme ti je lah ko preučuje mo tudi
po posa mez nih sklo pih vred no te nja raz voj ne ga poten cia la in ugo to vi mo:
• nji hov social no-eko nom ski položaj,
• naj bolj ozi ro ma naj manj vital ne kme ti je in prob le ma tične kme ti je z vi di ka konf likt no sti z os ta li mi upo -

rab ni ki pro sto ra,
• kate re kme ti je ima jo naj bolj ozi ro ma naj manj ugod no zem ljiško struk tu ro in
• v ko likšni meri so veljav ni pro stor ski doku men ti pri la go je ni kme to va nju in nje go ve mu raz vo ju.

Na ta način lah ko opre de li mo področja, na kate rih ima jo kme ti je močnejši raz voj ni poten cial in to
upošte va mo v dol go ročnem načrto va nju raz vo ja kme tijs tva. Vred no te nje raz voj ne ga poten cia la kme tij pri -
po ročamo kot del strokov nih pod lag za pri pra vo lokal nih pro stor skih načrtov (po veljav ni zako no da ji so
to občin ski pro stor ski načrti), sklad no s »kmečko pose li tvi jo, pri pa da jočimi gozd ni mi zem ljišči, ure di tvi jo
pro met nih in komu nal nih omrežij ter dostop nost jo do družbe nih servisov« (Po gačnik 2006, 215).

5 Lite ra tu ra
Glej angleški del pris pev ka.
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The Logar Valley: an example of the visual appearance of an Alpine landscape.
Logarska dolina: primer izgleda alpske pokrajine.
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Mimi Urbanc, Primož Gašperič, Jani Kozina, Geographical imagination of landscapes: analysis of the book of photographs …

Geographical imagination of landscapes: analysis of the book
of photographs Slovenian landscapes
DOI: http://dx.doi.org/10.3986/AGS.836
UDC: 911.5:77.047(497.4)
COBISS: 1.01

ABStrACt: the article focuses on the geographical imagination of landscapes, depicted in the photographs.
the research stems from the assumption that photographs play an important role in shaping and preserving
individual and collective imagination of a landscape and that geography as a science is closely connected
to visual representations of the world. the empirical part of the research entails selecting and defining/coding
the photographs from the book Slovenian Landscapes by Dušan Ogrin and their analysis through statis-
tical methods. the purpose of the article is to demonstrate what kind of image of the landscape this book
creates. the goal is to design/formulate a methodology for photograph interpretation, especially to select
the indicators and their categories as well as the criteria for a quantitative photograph evaluation. Using
these methods, the appearance of the landscapes is analysed according to the individual indicators, plac-
ing special emphasis on surface form as the most important landscape element.
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1 Introduction
Symbols and rituals and their dissemination and reception play an important role in shaping a nation
(Hvithamar et al. 2009). National iconographies and tradition, whether existing or newly constructed and
just arising, help build, strengthen, and maintain a nation's connectedness (Jager 2009; Cosgrove and
Daniels 1988). texts (in the widest sense of the word; Anderson 2007) and photographs (Jager 2009) play
a decisive role in this process, which can be defined by the term geographical imagination.

Geographical imagination as a discursive practice has accompanied man since the beginnings of mankind.
But it is much younger as a concept within geography in light of its scientific paradigm, which was formed
during the post-Enlightenment era systematics of modern science. It is even younger in Slovenian geography,
which has dealt with individual aspects of geographical imagination, but within other conceptual traditions.

the concept relates to the perception of space through pictures, texts, and discourses. It gained notice
through post-modern approaches in social theories and practices, which also had a resounding influence
on geography. In human geography, these kinds of approaches focused on understanding the ways in which
society and its way of life are reflected in space, settlements, and landscapes (Gregory 1994; Hoelscher 2006).

Geographical imagination, a process as well as a result, has placed great importance on photographs since
the very beginnings of photography techniques. their fundamental communicative value is in their visual
representation. Visual culture is embedded in the modern social-political context (Davison and Falihi 2010).
Visuality shapes knowledge as well as entertainment and what we see is almost if not more important than
what we hear or read. Visuality is closely connected to geography, as graphic images are very important to it
for shaping knowledge and disseminating it. Some even go so far in their discussions on the close link between
geography and visuality as to claim that geography is a »visual science« (Gregory 1993; Smith 2000; Sui 2000).

Even though visuality is integrated into the very core of geography, it only became an object of geo-
graphical studies in the late twentieth century. Previously to that, it was regarded mostly as a supplement
or addition to geographical knowledge or as merely one of the ways to acquire it. the idea of geographi-
cal imagination caused visuality, especially visuality through photographs, graphs, and maps, to become
the primary study target and a tool in cultural and historic analyses (rose 2001; Crang 2003; Driver 2003;
Matless 2003; rose 2003; Schwartz and ryan 2003; Cosgrove 2006; Duncan and Duncan 2009; rose 2012).

the bond between geography and visuality is most solid precisely in the case of the landscape. tuan
(1976) states that humanistically oriented geographers are not interested in landscape as part of a terri-
tory, but as a visual and aesthetic experience. Influenced by humanist and behaviourist ideas, Cosgrove
(2008) defined the landscape as »way of seeing«. With this, landscape got two new dimensions, a cogni-
tive and an experiential one, which have become the means and the result of landscape dynamics, balance,
symbolism, ideology, and identity (terkenli 2001).

Geographical imagination combines the imagination and the depiction of space from outsiders as well
as from insiders. this article focuses on the latter, the inhabitants of Slovenia and their imagining of the land-
scape. More specifically, on the book of photographs Slovenian landscapes (Ogrin 1997). the purpose of
the paper is to illustrate what kind of landscape images the book creates; what photographs it uses to depict
it. the goal is to uncover the typical landscape elements and to determine to what degree the surface as
the most important landscape component part (Perko 2007; Hrvatin and Perko 2009) influences other land-
scape elements that are depicted in the photographs.

the title of the aforementioned book adopts the term »krajina«, where the term »pokrajina«, landscape,
is usually used. the use of the two terms and their mutual delineation in content and concept has been
discussed in several instances (Ogorelec 1987; Lovrenčak 1996; Gams 2007) and will not be continued at
this time, as it is not relevant to the contents of the article. Approaching the subject from a geographical
standpoint, the term »pokrajina« will be used as it can be interchangeable with »krajina«. the terms in English
remain »landscape« for both instances.

2 Methodology of the photograph interpretation
the subject of the analysis was the book of photographs entitled Slovenian landscapes, by author Dušan
Ogrin, more specifically the second revised edition (Ogrin 1997). the book selection was chosen for its
overwhelming presence of photographs among the text and because the author is a landscape architect,
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an expert and undoubtedly an opinion leader in the field of landscapes. In addition, landscape architects
are a step in front of geographers in understanding and studying the non-material aspects of the landscape.
the works of Kučan (1996, 1998, 2007) merit mentioning, in which she defined the subtle and logical inter-
weaving of geographical imagination and of landscape; another extensive work is the Regional distribution
of landscape types in Slovenia. the result was obtained through field work in an intuitive and holistic man-
ner (Marušič 1995; Marušič, Ogrin and Jančič 1998); it is presented in five volumes and defines the elemental
morphological landscape units of Slovenia (Marušič s sodelavci et al. 1998a, 1998b, 1998c, 1998d, 1998e).

the book of photographs reflects landscape taste, meaning the cherished, the preserved, the reproduced
(Lowenthal and Prince 1965) and, as the author writes in the introduction, that which is beautiful and worth
preserving. the nearly square shape and larger book format (width 285 mm, height 305 mm) enable wide
and unhindered photographs to be displayed, which increases the expressive power of the depicted area.
the analysis encompassed 307 photographs of different sizes: almost 73% are full-paged or half-paged,
while the smallest photographs aid in additionally illustrating the discussed topic.

the photographs contain titles, which stated the location of the depicted area in most cases. In some
cases, the location was also determined through the expert knowledge of the authors, who recognized the pho-
tographed areas. Each photograph was first categorized into a certain landscape type. Here, the research
adopted the natural geographical typization, which divides Slovenia into an Alpine, Mediterranean, Dinaric,
and a Pannonian landscape types (Perko 1998). the only further distinction was the division of the Alpine
types into two parts due to quite distinctive internal differences. the area consisting mostly of Alpine moun-
tain ranges was placed in the true Alpine landscapes and the area consisting of mostly Alpine hillsides and
interim plains was placed with the Prealpine landscapes (Figure 1).

Each photograph was then defined/coded according to nine predetermined indicators, each signify-
ing a certain landscape element. to unify the defining/coding process as much as possible, it was done in
its entirety by only one person. First, the prevailing landform unit was determined in each image. then,
each photograph was virtually divided into two parts and the landforms and the land use was separately
determined for the foreground and the background. Next, the prevailing settlement type, infrastructure
type, along with any visibly movable and water elements was recognized in each photograph. the select-
ed indicators with the corresponding categories are as follows:
• landform units (plain, hummocks, hills, low plateau, high plateau, mountain range, cliff, coastal plain;
• landforms in the foreground (valley, shore, flat surface, gentle slopes, steep slopes, karst surface, undu-

lating surface);
• landforms in the background (valley, shore, cliffs, flat surface, gentle slopes, karst surface, undulating

surface);
• land use in the foreground (rocks, built up, shrubbery, field, permanent crop, grassland, park, forest,

mixed use);
• land use in the background (rocks, built up, shrubbery, field, permanent crop, grassland, park, forest,

mixed use);
• settlement (nucleated settlement, dispersed settlement, individual buildings, not settled);
• infrastructure (road, electrical wiring, footpath, no infrastructure);
• movable elements (living creatures, transportation vehicles);
• water elements (still bodies of water, running bodies of water, no water elements).

Photographs of poorer quality, depictions of a larger area and photographs with a greater number of
unevenly distributed elements proved a special challenge in evaluating the photographs. Figure 2 illus-
trating the Škofja Loka hills presents a challenge in delineating between the foreground and the background.
the infrastructure is also not visible, but definitely exists considering the settlement and land use. As the pho-
tograph is in a smaller format and the depicted territory is very diverse in its landforms, the land use and
the movable elements are also that much harder to determine. Photograph 3, depicting the Kamniško polje
plain, has some elements in the background that are harder to detect. the problem does not lie in recog-
nizing the individual categories (landforms, land use, and settlement are recognizable), but in their share
and type.

the landscape elements depicted in the photographs were analysed in more detail using the location
coefficient, association analysis, and factor analysis.
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Figure 1: A map of the landscapes and the photograph locations. p
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Figure 2: An example of problematic determining of the landscape elements in the Škofja Loka hills in the Prealpine region (Ogrin 1997).

Figure 3: An example of problematic determining of the landscape elements in the Kamniško polje plain in the Prealpine region (Ogrin 1997).



3 Visual appearance of the landscapes
the majority of the photographs depict landscapes in the Prealpine area, as some of the largest and most
densely populated areas in Slovenia fall in this category, like the Ljubljana and Celje basins. Landscapes
in the Alpine area along with the ones in the Prealpine area, as their name implies, together form the Alpine
area; they are depicted on almost half of all the photographs. they are followed by a fifth of the photographs
from the Pannonian area, with equally small shares of both the Dinaric and Mediterranean landscapes
(Figure 4).

An interesting aspect is the comparison of the proportion of the share of the photographs to the share
of surface area of the individual landscape type. While there are no noticeable differences in the case of
the Alpine and Pannonian landscapes, these do occur in the other three landscape types. A greater share
of the photographs in comparison to the share of landscape type coverage can be detected in the Prealpine
and the Mediterranean landscapes, while the opposite is true of the Dinaric landscapes.
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Figure 4: Comparison of the shares of the photographs with the shares of the surface area and population in the landscapes.

the landscapes that are depicted in the photographs in the selected book can be further described using
selected indicators of landscape elements:
• Alpine landscapes are expressly hilly, mountainous, or contain high plateaus. the foreground usually

shows steeper or gentler slopes or a valley with steeper slopes in the background. Land use in the fore-
ground is mostly grassland or forest, only occasionally with mixed or built up lots. the background is
predominantly forest and rocks. Settlement occurs in the form of individual buildings or there is no set-
tlement at all. there is also mostly no infrastructure and if there is, it is a road, electrical wiring, or a footpath,
which is also typical of the other landscape types. there are practically no movable elements, only a spo-
radic living creature. Water elements rarely occur.

• Prealpine landscapes illustrate an intertwinement of hillsides and plains. Hummocks make up a smaller
share as well. the landforms in the foreground are mostly flat, with a few valleys and steep and gentle
slopes. the background consists predominantly of steep slopes, with gentler slopes in some places or
a plain surface. Land use in the foreground is varied. the majority consists of grassland, followed by
fields, forests, and built up lots. the forest prevails in the background. Settlement is depicted similarly
to the Alpine landscapes. A few more condensed settlements occur. Movable and water elements are rare.
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Figure 5: An example of a photograph of an Alpine area depicts the Špik mountain group in Upper Carniola (Ogrin 1997).

Figure 6: An example of a photograph of a Prealpine landscape depicts the transition of the level part of Upper Carniola towards the edges of the Kamnik
mountains (Ogrin 1997).
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Figure 7: An example of a photograph of a Dinaric landscape depicts the wavy surface near Unec in Inner Carniola (Ogrin 1997).

Figure 8: An example of a photograph of a Mediterranean landscape depicts the Šmarje settlement in Slovenian Istria (Ogrin 1997).

• Dinaric landscapes are depicted as hilly and hummocky. A few high and low plateaus appear. the fore-
ground is prevailed mostly by karst and undulating surfaces and gentle slopes. the background has a similar
appearance, only with more steep slopes replacing the undulating surface. Land use in the foreground
is similarly varied as in the Prealpine landscapes. A few more instances of fields and rocks can be noted.
Forest is most common in the background. Settlement is illustrated to be somewhat more dispersed in
comparison to the (Pre)Alpine landscapes. transportation vehicles occur more often and, surprisingly,
even running bodies of water that are a very rare phenomenon in this type of landscapes.
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the number of photographs depicting a certain indicator category in a landscape

location coefficient = 
the number of all the photographs of the landscape

the number of photographs depicting a certain indicator category in Slvenia
the number of all the photographs of Slovenia

• Mediterranean landscapes are similarly depicted in their landforms as the Dinaric landscapes with hills
and hammocks. An additional element is the coastal plain, with less high plateaus. the foreground depicts
mostly karst and flatland; the former is also featured greatly in the background. In addition, gentles slopes
and coasts are pictured. Land use in the foreground is similar to the Dinaric landscapes. In place of fields,
there are more permanent crops. the background is still mostly covered with forest, however, built up
and mixed lots and permanent crops are also important categories. the settlement is usually depicted
as condensed settlements and individual buildings. the landscape is rarely depicted as not settled or in
a dispersed settlement form. Mediterranean landscapes feature transportation vehicles and still bodies
of water more than any of the other landscapes.

• Pannonian landscapes depict an intertwining of flatlands and hummocks. the foreground is prevailed
by a flat surface with occasional gentle slopes that are more prominent in the background. Fields are
most abundant in the foreground with regards to the land use, with grasslands and permanent crops
following in frequency. the background is mostly covered in forest; however, an important share of
the background is also assumed by fields and permanent crops. Settlement is depicted as not settled as
well as with individual buildings, and dispersed settlement. running bodies of water are present in a con-
siderable number of cases.

the differences in the appearance in the landscapes can be compared in more detail using the location
coefficient. Its value illustrates to what extent the depiction of a certain indicator category in a landscape
deviates from the national average. the more the location coefficient value exceeds the value 1, the more
the depiction of a certain indicator category among all the photographs is higher than the Slovenian aver-
age. Values below 1 indicate a below average concentration. the location coefficient calculation can be
formulated using the equation:

table 1 contains the most important indicator categories of landscape elements that express an above
average deviation from the national average in an individual landscape type (location coefficient > 1.25).

Table 1: The visual landscape characteristics that are most prominent in relation to the other landscapes (location coefficient > 1.25). The order of
the categories in an individual cell indicates a decreasing succession of deviation strength.

Indicators of landscape Alpine Prealpine Dinaric Mediterranean Pannonian
elements landscapes landscapes landscapes landscapes landscapes

Landform unit Mountains, high Hills, flatland Hummocks, high Shore platform, Flatland, hummocks
plateau, hills plateau, low plateau low plateau, hummocks

Landform in the Valley, steep slope Level surface, Wavy surface, karst Coast, karst surface Flatland
foreground steep slope surface, gentle slope
Landform in the Steep slope Steep slope Karst surface, Coast, karst Flatland,
background gentle slope surface gentle slope
Land use in the Mixed use, Built up Mixed use, field Park, permanent Permanent crop,
foreground grassland, forest crop, mixed use field
Land use in the Rock / Grassland Mixed use, built up, Field, permanent
background permanent crop crop
Settlement / / Dispersed settlement Condensed settlement Dispersed settlement
Infrastructure / / Electrical wiring, Footpath /

footpath
Movable elements Living creature Living creature / Transportation vehicle /
Water element / / Running body of water / Running body of water
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Figure 9: An example of a photograph of a Pannonian landscape depicts the Kobilje settlement in Prekmurje (Ogrin 1997).
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the correlation between non-numeric indicators of landscape elements and their representation in
individual landscape types were determined through association analysis. It indicated that almost all the indi-
cators, except infrastructure, were statistically significantly correlated to their representation in the landscapes
(p < 0.05) (table 2). this means that statistically significant differences exist in the appearance of the land-
scapes in relation to the discussed indicators. the amount of the Cramer coefficient (V; interval between
0 and 1) shows a very strong correlation for landform units and landforms, a moderately strong correla-
tion for land use and water elements, and a weak correlation for settlement and movable elements.

4 Landform as the most important element in landscape appearance
Since landforms were detected as the most important landscape element in our analysis, we discuss it here
in more detail. We were interested in how landforms influence the other landscape elements depicted in
the photographs. this case deals with more complex dimensions, so the explorative factor analysis (EFA)
was implemented (see Fulgosi 1988; rogerson 2001).

the descriptive data collected through the photograph defining/coding were converted into numer-
ic data by cross-tabulating the data on the landscape type (Alpine, Prealpine, etc.) and the landform unit.
the 307 photographs were divided into 27 groups that represented the new units for this analysis. In addi-
tion, the remaining eight indicators of landscape elements were divided so that their categories became
the new variables. After eliminating a large portion of »non-essential« contents (categories represented
in less than 5% of the photographs within an individual indicator) and by considering the other assump-
tions for implementing a  factor analysis (see Larose  2006; Field  2009), 24  variables were included in
the analysis.

Since most of the variables are not distributed normally, their values had to be converted into ranges
and the EFA was carried out using the polychoric correlation matrix, which enables the r-Menu command
in the SPSS program (Basto and Pereira 2012). the main component method with a varimax orthogonal
rotation was used for the factor extraction. the Kaiser–Mayer–Olkin test confirmed the suitability of the sam-
ple size, KMO = 0.800, which is considerably above the recommended minimal value of 0.5 (Kaiser 1974).
The Bartlett's sphericity test χ2 (276) = 2902.032, p < 0.001 indicated that the variables are correlated highly
enough. In order to determine the number of common factors, the parallel analysis measure (Courtney 2013)
was used, which identified three factors (table 3), which together account for 80.8% of the common vari-
ance and express a high degree of reliability, αpolychoric correlation > 0.9 (Field 2009). the coefficients values,
GFI > 0.95, AGFI > 0.95, and RMSR < 0.1 confirmed a very good adjustment of the model to the results (Basto
and Pereira 2012).

the results showed that the factor 1 accounts for over a third (37.7%) of the common variance. It express-
es that steep slopes, gentle slopes, and valleys are the prevalent landforms in the foreground, while steep
slopes are most common in the background. Land use is mostly forest, but grasslands are also typical for
the foreground. Settlement is dispersed or individual buildings are pictured. the photographs also depict
movable elements (living creatures) and linear infrastructure. this factor could be summed up with the term
»hill factor«.
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Table 2: The level of correlation between the indicators of landscape elements and their representation in the landscape types.

Indicator of landscape element χ2 Degrees of freedom p (2-tailed) V

Landform unit 301.122 40 0.000 0.443
Landform in the foreground 214.801 35 0.000 0.374
Landform in the background 281.923 40 0.000 0.429
Land use in the foreground 88.105 45 0.013 0.240
Land use in the background 120.186 50 0.010 0.280
Settlement 48.724 20 0.016 0.199
Infrastructure 14.157 20 0.814 0.107
Movable elements 23.751 10 0.017 0.197
Water elements 36.225 15 0.001 0.243



Factor 2 accounts for more than a quarter (28.1%) of the common variance. the landforms in the fore-
ground are flatland with gentle slopes in the background. Fields are prevalent in the background with regards
to land use, with permanent crops also appearing in the foreground. the settlement is condensed. the depic-
tion of running bodies of water is characteristic. the lineal infrastructure from factor 1 correlates quite
highly with factor 2. the factor can be described as »flatland factor«.

Factor 3 accounts for about a sixth (15.0%) of the common variance. It is expressed by a prevalence
of karst forms in the foreground as well as in the background. Flatlands occur only rarely in the background.
Its simplicity and clean lines can deem it the term »karst factor«.

table 4 depicts the representativeness of the factors for each individual landscape type. the factors
that are more than one standard deviation above average and are therefore most characteristic of an indi-
vidual landscape type are marked in bold letters. the remaining above average characteristic factors are
marked, but not in bold. this has proven that some landscape types are more diverse than others, as the char-
acteristics of multiple factors are combined in them. the Prealpine hills and the Dinaric and Mediterranean
hummocks have proven the most varied (intertwinement of all three factors). Alpine and Dinaric hills,
Prealpine flatlands, and Pannonian hummocks and flatlands also belong among the more diverse land-
scapes (intertwinement of two factors). In some (for a certain landscape less characteristic) landform units
no factor stands out (for example the mountains in the Prealpine landscapes or the hills in the Pannonian
landscapes).

An overview of the factors indicates that factor 1 (hill factor) stands out expressly in the hills of the entire
Alpine region and also in the Alpine mountains, the Dinaric hills, the Prealpine and Pannonian flatlands,
and in almost all the hummocks. Factor 2 (flatland factor) is most expressly characteristic of the Prealpine
hills and flatlands and the Pannonian hummocks and flatlands, as well as the hummocks in the Dinaric
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Table 3: Factor matrix.

Rotated factor loadings

Variable Factor 1 Factor 2 Factor 3

Landforms in the foreground_steep slope 0.954 –0.145 –0.017
Landforms in the foreground_valley 0.945 –0.001 0.196
Landforms in the background_steep slope 0.934 –0.176 –0.066
Land use in the foreground_forest 0.828 0.327 0.085
Land use in the background_forest 0.807 0.495 0.130
Land use in the foreground_grassland 0.806 0.293 0.167
Movable elements_living creature 0.785 0.236 –0.016
Settlement_individual building 0.749 0.480 0.223
Landforms in the foreground_gentle slope 0.722 0.295 0.346
Infrastructure_electrical wiring 0.684 0.599 0.124
Infrastructure_road 0.680 0.635 0.038
Infrastructure_footpath 0.605 0.506 0.298
Settlement_dispersed settlement 0.585 0.376 –0.101
Land use in the foreground_field 0.244 0.881 –0.044
Landforms in the foreground_flatland 0.188 0.798 –0.273
Movable elements_transportation vehicle 0.224 0.772 0.265
Land use in the background_field –0.162 0.767 –0.460
Landforms in the background_gentle slope 0.413 0.741 0.106
Water element_running body of water 0.564 0.729 –0.219
Settlement_condensed settlement 0.586 0.649 0.292
Land use in the foreground_permanent crop –0.087 0.609 0.330
Landforms in the background_karst surface 0.096 0.159 0.968
Landforms in the foreground_karst surface 0.131 0.124 0.964
Landforms in the backround_flatland –0.099 0.465 –0.855
Own values/eigenvalues 9.045 6.750 3.589
% of variance 37.689 28.127 14.956
αpolychoric correlation 0.966 0.911 0.938
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and Mediterranean landscapes. Factor 3 (karst factor) is most expressed in the Dinaric hummocks and
Mediterranean hills, but it is typical for almost all the landform units of the Dinaric and Mediterranean
landscapes and also of the (Pre)Alpine hills and the high and karstified Alpine plateaus.

5 Discussion: landscape taste
the photographs of the selected monograph reflect the author's landscape taste, which, in addition to indi-
vidual taste, also undoubtedly reflects and, at the same time, shapes and generalizes the landscape taste.
the author's view of the landscape is affected by the cultural, social, and intellectual environment, while
his »expert« geographical imagination of the landscape or his »landscape scientific reasoning« is a medi-
um that (co)creates the taste of the wider public and its idea of social and spatial reality. the analysed
photographs illustrate how society and its way of life are mirrored in the landscape and, inversely, how
the depicted landscape wishes to indirectly steer social development.

If landscape is understood as a way of perception, the question arises what kind of perception does
the selected monograph trigger? What kind of landscape, what kind of Slovenia can be recognized in it?
the first result is certainly Alpine, as almost half (48%) of the landscape imagination is based on the image
of Alpine life, even though Alpine landscapes (true Alpine and Prealpine ones combined) encompass a some-
what smaller share (42%) of the Slovenian territory. the conclusion that the share of the Mediterranean
photographs (15%) is considerably larger than the  share of Mediterranean landscapes (9%) leads to
the assumption that an important share of the landscape imagination is also based on Mediterranean life.
From that aspect, the Dinaric landscapes have a less important role, while the meaning of the Pannonian
landscapes is balanced. the great density of the photographs of the Mediterranean landscapes is most likely
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Table 4: Representativeness of the factors for the individual landscape types and their landform units.

Landscapes Landform units Representativeness of the factors

Alpine landscapes mountains hill factor
high plateau karst factor
hills hill factor, karst factor

Prealpine landscapes mountains /
high plateau /
hummocks hill factor
hills hill factor, flatland factor, karst factor
low plateau /
other /
flatland hill factor, flatland factor

Dinaric landscapes high plateau karst factor
hummocks hill factor, flatland factor, karst factor
hills hill factor, karst factor
low plateau karst factor
other karst factor
flatland /

Mediterranean landscapes cliff /
shore platform karst factor
hummocks hill factor, flatland factor, karst factor
hills karst factor
low plateau karst factor
other karst factor
flatland /

Pannonian landscapes hummocks hill factor, flatland factor
hills /
low plateau /
flatland hill factor, flatland factor



the consequence of at least three factors: the first is that Mediterranean landscapes must be more firmly
anchored in the geographical imagination of Slovenians, as they are burdened by a historical political her-
itage. the second reason lies in the diversity and landscape variety that offers an abundance of attractive
photographic motifs. the third group of reasons could be deemed a fashion trend and a longing for the pop-
ular Mediterranean diet and lifestyle.

the fact that the Prealpine image of Slovenia is more highly ranked than the true Alpine one is sur-
prising, considering the fact that the mountainous region had and still has a notable role in the identification
of the Slovenians (triglav, the fight between the Slovenian and German camps in conquering the moun-
tains in the past, and similar factors). Perhaps, part of the deciding factor was that Prealpine landscapes
are marked by a greater variety and diversity, while the mountainous region is more »uniformed« in shape
and colour and relatively less »sensitive« to the seasons. It is also surprising that the (true) Alpine land-
scapes are less represented in the book than Pannonian landscapes considering that dramatic landscapes
with a high relief energy are more attractive for the camera lens and that flatlands offer fewer attractive
motifs.

As expected, the correlation between the landscape elements depicted in the photographs and their
representation according to the individual landscape type indicates that the location in a certain landscape
(Alpine, Prealpine, etc.) is very determined by the landform units, landforms, land use, and water elements;
settlement and movable elements determine it to a lesser extent, while the depiction of infrastructure does
not differ noticeably between the landscapes. this points to a polycentric or proportional regional struc-
ture, because the entire country is covered quite evenly with regards to settlement or the presence of man
and transport axis (Kozina 2010a; Kozina 2010b).

A more detailed overview of land use leads to a number of interesting conclusions. For instance, in
more rarely settled Dinaric landscapes, where there are fewer tilled lots and surface waters, fields and run-
ning bodies of water stand out in the photographs; in Prealpine landscapes, which are more abundant with
agricultural lots and water sources, this prevalence cannot be detected. the reason for this is most likely
that fields and waters are a rare source in Dinaric landscapes and therefore receive more attention. Water,
in this case still bodies of water or marine waters, stand out together with transportation vehicles in
Mediterranean landscapes, which stresses or strengthens the maritime and traffic position of that part of
Slovenia. this landscape element also stands out in the depiction of Pannonian landscapes and points to
the importance of the Mura river, water for agriculture and other activities like the milling industry, and
to drought protection.

Forest depictions are especially expressive. they occur less often in the foreground (most often in
the Alpine area), while it is a prevailing category in all landscapes. It is apparent that the forest is under-
stood as a frame, a constant that does not need to be expressly emphasized because it covers more than
60 % of the Slovenian surface (Hrvatin in Perko 2003).

As a whole, a third of the photographs do not depict settlements; living creatures are also a real rari-
ty in most cases. the absence of (condensed, city) settlement and living creatures implies a static and
humanless character of the landscapes. the absence of people undoubtedly expresses a latent perception
of landscape as a natural formation, which leads to the conclusion that an urban landscape does not exist
here. the photographs point only to a rural (as opposed to an urban) landscape, which reflects an anti-urban
character of the Slovenian way of life (Hočevar et al. 2005; Poljak Istenič 2011, 2012; Uršič and Hočevar 2007;
Uršič 2010, 2015) and an image of rurality that, it seems, has not faded together with the diminishing num-
bers of the farming population and the meaning of agriculture. this rurality is reinforced by the large share
of fields depicted in the foreground. the (agricultural) activity creates a cultivated landscape, an inactiv-
ity that results in a forest that is placed in the background. the image of rurality has become a construct;
this is undoubtedly true of cultural landscapes. the analysis results for the discussed book confirm this
fact.

6 Conclusion
the  results of the  analysis of the  book of photographs have shown that especially the  Prealpine and
Mediterranean landscapes are overrepresented in volume in it, while the Dinaric landscapes are under-
represented. Field surfaces are also overrepresented. Forest is relatively evenly represented; however, it is
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depicted only as a background/framework feature, not a central factor. Water is stressed where it is a rare
or limited source, but is vital for agriculture. this agriculture is evidently the main topic and the clearly
expressed designing element of the cultural landscape. the other fundamental type, the antipod to the farm-
ing landscape, the urban landscape, is completely omitted. the most important landscape shaping factor
is the landform, which is usually depicted in the form of three dimensions in the photographs: a higher,
more scattered, more scarcely settled, and forest landform (factor 1), a lower, flatter/gentler, more dense-
ly settled, and more cultivated landform (factor 2), and a karst, less diverse landform (factor 3).

Photographs shape and distribute knowledge. In the same way, landscapes effect and shape landscape
taste and vice versa; landscape taste shapes the landscape (Lowenthal and Prince 1965). this mutual and
layered process is geographical imagination, defined as a spatially oriented cultural and historical knowl-
edge that defines social groups. Geographical depiction blurs the  differences between the  actual and
the imaginary world and shapes people's identity, their understanding of the world, and the world itself.
this kind of analysis speaks more of the people than of the landscape: it reveals what a society cherishes,
how it pictures its landscape, what is people's self-image, and what kind of image they want to pass on to
others.
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1 Uvod
Sim bo li in ritua li ter nji ho vo posre do va nje in spre je ma nje ima jo zelo pomemb no vlo go pri obli ko va nju
naro da (Hvit ha mar s sod. 2009). Nacio nal ne iko no gra fi je in tra di ci je, bodi si obsto je če bodi si na novo skon -
strui ra ne ali pora ja jo če poma ga jo gra di ti, kre pi ti in vzdr že va ti pove za nost naro da (Ja ger 2009; Cos gro ve
in Daniels 1988). Bese di la (v naj šir šem pome nu bese de) (An der son 2007) in foto gra fi je (Ja ger 2009) so
odi gra la odlo čil no vlo go v tem pro ce su, ki ga opre de lju je jo s izra zom geo graf sko zamiš lja nje.

Geo graf sko zamiš lja nje kot diskur ziv na prak sa sprem lja člo ve ka od začet kov člo veš tva. Kot kon cept
zno traj geo gra fi je v lu či nje ne znans tve ne para dig me, izob li ko va ne v po razs vet ljen ski siste ma ti ki moder -
nih zna no sti, pa je mno go mlaj ši. Še mlaj ši je v slo ven ski geo gra fi ji, ki se je s po sa mez ni mi vidi ki geo graf ske ga
zamiš lja nja že ukvar ja la, ven dar v ok vi ru dru gih kon cep tual nih tra di cij.

Kon cept, ki se nana ša na doje ma nje pro sto ra pre ko slik, bese dil in diskur zov, se je začel uve ljav lja ti s post -
mo der ni mi pri sto pi v druž be nih teo ri jah in prak sah, ki so v ve li ki meri vpli va li tudi na geo gra fi jo. V hu ma ni
geo gra fi ji so se tovrst ni pri sto pi osre do to ča li na razu me va nje nači nov, kako se druž ba in njen način živ -
lje nja zrca li ta v pro sto ru, kra jih in pokra ji ni (Gre gory 1994; Hoelsc her 2006).

V geo graf skem zamiš lja nju, ki je tako pro ces kot tudi rezul tat, igra jo foto gra fi je od samih začet kov foto -
graf skih teh nik pomemb no vlo go. Nji ho va temelj na spo ro čil na vred nost je v nji ho vi vizual ni pred stav no sti.
Vizual na kul tu ra je vtis nje na v so dob ni druž be no-po li tič ni kon tekst (Da vi son in Fali hi 2010). Vizual nost
obli ku je tako zna nje kot tudi šte vil ne obli ke zaba ve in, kar vidi mo, je vsaj tako pomemb no ali celo bolj
kot tisto, kar sli ši mo ozi ro ma pre be re mo. Vizual nost je tesno pove za na z geo gra fi jo. Zanjo so gra fič ne podo -
be zelo pomemb ne pri obli ko va nju zna nja in nje go vem poda ja nju. Neka te ri gre do v svo jem raz miš lja nju
o te sni pove za no sti med geo gra fi jo in vizual nost jo tako daleč, da trdi jo, da je geo gra fi ja »vi zual na veda«
(Gre gory 1993; Smith 2000; Sui 2000).

Če prav je vizual nost vgra je na v samo bis tvo geo gra fi je, je šele ob kon cu 20. sto let ja posta la pred met
geo graf ske ga preu če va nja. Prej je bila veči no ma razum lje na kot dopol ni lo ozi ro ma doda tek h geo graf ske -
mu zna nju in način nje go ve ga pri do bi va nja. Z ide jo geo graf ske ga zamiš lja nja je vizual nost zla sti prek foto gra fij,
gra fov in zem lje vi dov posta la pri mar ni vir preu če va nja in orod je v kul tur nih in zgo do vin skih ana li zah
(rose 2001; Crang 2003; Dri ver 2003; Mat less 2003; rose 2003; Schwartz in ryan 2003; Cos gro ve 2006;
Dun can in Dun can 2009; rose 2012).

Vez med geo gra fi jo in vizual nost jo je naj trd nej ša prav na pri me ru pokra ji ne. tuan (1976) pra vi, da
huma ni stič no usmer je nih geo gra fov pokra ji na ne zani ma kot del ozem lja, ampak kot vizual na in estet -
ska izkuš nja. Pod vpli vom huma ni stič nih in beha vio ri stič nih idej je Cos gro ve (2008) pokra ji no opre de lil
kot »na čin vide nja«. S tem je pokra ji na dobi la novi dimen zi ji, kog ni tiv no in izkus tve no, ki sta posta li sreds -
tvo ter proi zvod pokra jin ske dina mi ke, urav no te že no sti, sim bo liz ma, ideo lo gi je in iden ti te te (ter ken li 2001).

Geo graf sko zamiš lja nje zdru žu je zamiš lja nje in upo dab lja nje pro sto ra, tako zuna njih opa zo val cev (out -
si ders) kot tudi ude le že nih opa zo val cev (in si ders). V tem pris pev ku se bomo osre do to či li na sled nje, na
pre bi val ce Slo ve ni je in nji ho vo zamiš lja nje pokra ji ne. Natanč ne je na foto mo no gra fi jo Slo ven ske kra ji ne
(Ogrin 1997). Namen pris pev ka je pri ka za ti, kak šno podo bo pokra jin ustvar ja ome nje na knji ga; torej s kak -
šni mi foto gra fi ja mi jo pri ka zu je. raz kri ti želi mo tipič ne prvi ne pokra jin in ugo to vi ti, v ko lik šni meri
obli ko va nost površ ja ozi ro ma relief kot naj po memb nej ša pokra jin ska prvi na (Per ko 2007; Hrva tin in Per -
ko 2009) vpli va na osta le pokra jin ske prvi ne, pri ka za ne na foto gra fi jah.

V na slo vu ome nje ne knji ge je izraz kra ji na, sicer upo rab lja mo izraz pokra ji na. Nju na raba in med se -
boj na vse bin ska ter kon cep tual na raz me ji tev je bila že več krat obrav na va na (Ogo re lec 1987; Lovren čak 1996;
Gams 2007) in je na tem mestu ne bi nada lje va li, saj ni bis tve na za vse bi no član ka. Izha ja joč iz tra di ci je
geo gra fi je upo rab lja mo izraz pokra ji na, ki ga pomen sko ena či mo s kra ji no.

2 Meto do lo gi ja inter pre ta ci je foto gra fij
Pred met ana li ze je bila foto mo no gra fi ja z na slo vom Slo ven ske kra ji ne, avtor ja Duša na Ogri na, in sicer 2. do -
pol nje na izda ja (Ogrin 1997). Izbor knji ge ute me lju je mo z raz lo go ma, da foto gra fi je pre vla du je jo nad
bese di lom, avtor pa je kra jin ski arhi tekt, stro kov njak in ned vom no mnenj ski vod ja s po droč ja pokra ji ne.
Poleg tega so kra jin ski arhi tek ti korak pred geo gra fi v ra zu me va nju in preu če va nju tudi nema te rial nih vidi -
kov pokra ji ne. Ome ni ti velja dela Kuča no ve (1996, 1998, 2007), v ka te rih je opre de li la sub til no in logič no
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pre ple ta nje geo graf ske ga zamiš lja nja in pokra ji ne, in obsež no nalo go Regio nal na raz de li tev kra jin skih tipov
v Slo ve ni ji. rezul tat, opre de li tev temelj nih kra jin skih mor fo loš kih enot Slo ve ni je, ki je nasta la s te ren skim
delom na intui ti ven in holi sti čen način (Ma ru šič 1995; Maru šič, Ogrin in Jan čič 1998), je pred stav ljen v 5 knji -
gah (Ma ru šič s sod. 1998a, 1998b, 1998c, 1998d, 1998e).

Fo to mo no gra fi ja kaže pokra jin ski okus, torej cenje no, ohra nje no, repro du ci ra no (Lo went hal in Prin -
ce 1965) in, kot je sam avtor zapi sal v uvo du, kar je lepo in je vred no ohra ni ti. Sko raj kva drat na obli ka in
več ji for mat knji ge (ši ri na 285 mm, viši na 305 mm) omo go ča ta pri kaz širo kih in pre gled nih foto gra fij, ki
pove ča jo izraz no moč pri ka za ne ga območ ja. Ana li za je zaje la 307 slik raz lič nih veli ko sti; sko raj 73 % je
celo stran skih in pol stran skih, naj manj še pa dodat no osvet li jo obrav na va ne teme.

Sli ke so vse bo va le pod na pi se, kjer je bila v ve či ni pri me rov nave de na loka ci ja pri ka za ne ga ozem lja.
V ne ka te rih pri me rih smo loka ci jo ugo to vi li tudi kot poz na val ci pri ka za nih obmo čij. Vsa ka foto gra fi ja je
bila naj prej uvrš če na v po sa me zen tip pokra jin. Ob tem smo se naslo ni li na narav no geo graf sko tipi za ci -
jo, ki Slo ve ni jo deli na alp ski, sre do zem ski, dinar ski in panon ski svet (Per ko 1998). Zara di notra nje pestro sti
alp skih pokra jin smo jih raz de li li na dva dela. K pra vim alp skim pokra ji nam smo pri šte li alp sko viso ko -
gor je, k pre dalp skim pokra ji nam pa alp ska hri bov ja in vme sne rav ni ne (sli ka 1).

Sli ka 1: Zem lje vid pokra jin in loka ci je foto gra fij.
Glej angleš ki del pris pev ka.

Vsa ka foto gra fi ja je bila nato opre de lje na/ko di ra na gle de na vna prej dogo vor je nih devet kazal ni kov,
ki pri ka zu je jo posa mez ne pokra jin ske prvi ne. Da bi bil posto pek opre de lje va nja/ko di ra nja čim bolj eno -
ten, ga je v ce lo ti izved la ena ose ba. Naj prej nas je na vsa ki sli ki zani mal pre vla du joč relief ni tip. Nato smo
vsa ko foto gra fi jo posku ša li »v mi slih« raz de li ti na dva dela in loče no dolo či ti relief ne obli ke ter rabo zemljišč
v os pred ju in ozad ju. V na da lje va nju smo na posa mez ni sli ki pre poz na va li še pre vla du joč tip pose li tve,
vrsto infra struk tu re ter dolo či li vid ne pre mič ne in vod ne ele men te. Izbra ni kazal ni ki s pri pa da jo či mi kate -
go ri ja mi so nasled nji:
• relief ni tip (rav ni na, gri čev je, hri bov je, niz ka pla no ta, viso ka pla no ta, viso ko gor je, klif, mor ska obal na

ravnica);
• relief ne obli ke v os pred ju (do li na, oba la, rav no površ je, polož na poboč ja, str ma poboč ja, kraš ko površje,

valo vi to površ je);
• relief ne obli ke v ozad ju (do li na, oba la, kli fi, rav no površ je, polož na poboč ja, str ma poboč ja, kraš ko površje,

valo vi to površ je);
• raba zem ljišč v os pred ju (ska lov je, pozi da no, grmi čev je, nji va, traj ni nasad, tra vi nje, park, gozd, mešana

raba);
• raba zem ljišč v ozad ju (ska lov je, pozi da no, grmi čev je, nji va, traj ni nasad, tra vi nje, park, gozd, meša na raba);
• pose li tev (str nje no nase lje, raz pr še na pose li tev, posa mez ne stav be, nepo se lje no);
• infra struk tu ra (ce sta, elek trič na nape lja va, peš pot/ste za, ni infra struk tu re);
• pre mič ni ele men ti (ži va bit ja, pre voz na sreds tva);
• vod ni ele men ti (sto je če vode, teko če vode, brez vod nih ele men tov).

Po se ben izziv pri oce nje va nju so pred stav lja le sli ke slab še kako vo sti, pri ka zi več je ga območ ja in več -
je ga šte vi la nee na ko mer no raz po re je nih ele men tov. Na sli ki 2, ki pri ka zu je Škof je loš ko hri bov je, je tež je
določ lji va meja med pred njim in zad njim delom sli ke. Prav tako ni vid na infra struk tu ra, ki gle de na poseli -
tev in rabo zem ljišč prav goto vo obsta ja. Ker je sli ka manj še ga for ma ta, pri ka za no ozem lje pa relief no zelo
raz gi ba no, je tež je določ lji va tudi raba zem ljišč in pre mič ni ele men ti. Na sli ki 3, ki pri ka zu je Kam niš ko
polje, so tež je določ lji vi ele men ti v ozad ju. teža va ni v pre poz na vi posa mez nih kate go rij (re lief ne obli ke,
raba zem ljišč in pose li tev so pre poz nav ni), tem več v nji ho vem dele žu in vrsti.

Po kra jin ske prvi ne, pri ka za ne na foto gra fi jah, smo podrob ne je ana li zi ra li s po moč jo loka cij ske ga koe -
fi cien ta, ana li ze aso cia ci je in fak tor ske ana li ze.

Sli ka 2: Pri mer prob le ma tič ne ga dolo če va nja pokra jin skih prvin v Škof je loš kem hri bov ju pre dalp ske ga sve ta (Ogrin 1997).
Glej angleš ki del pris pev ka.

Sli ka 3: Pri mer prob le ma tič ne ga dolo če va nja pokra jin skih prvin na Kam niš kem polju pre dalp ske ga sve ta (Ogrin 1997).
Glej angleš ki del pris pev ka.
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3 Izgled pokra jin
Naj več foto gra fij pri ka zu je pre dalp ske pokra ji ne, kjer je nekaj naših naj več jih in naj go ste je pose lje nih obmo -
čij, deni mo Ljub ljan ska in Celj ska kot li na. Alp ske in pre dalp ske pokra ji ne, ki – tako kot pove že nji ho vo
ime – sku paj tvo ri jo alp ski svet, so pri ka za ne na sko raj polo vi ci vseh foto gra fij. Njim s pe tin skim dele žem
sle di jo panon ske, tem pa z ena ko mer no naj manj ši ma dele že ma dinar ske in sre do zem ske (sli ka 4).

Za ni mi va je pri mer ja va raz mer ja med dele žem foto gra fij in dele žem povr šin dolo če ne ga tipa pokraji -
ne. Med tem ko v pri me ru alp skih in panon skih pokra jin več jih raz lik ni, se te pojav lja jo v os ta lih treh tipih
pokra jin. Več ji delež foto gra fij v pri mer ja vi z de le žem površ ja je zaz na ti v pre dalp skih in sre do zem skih
pokra ji nah, rav no obrat no pa velja za dinar ske pokra ji ne.

Sli ka 4: Pri mer ja va dele žev foto gra fij z de le žem povr šin in pre bi val cev pokra jin.
Glej angleš ki del pris pev ka.

Po kra ji ne, kot jih kaže jo foto gra fi je v iz bra ni knji gi, lah ko s po moč jo izbra nih kazal ni kov pokra jin -
skih prvin opi še mo na nasled nji način:
• Alp ske pokra ji ne so izra zi to hri bo vi te, viso ko gor ske ozi ro ma z vi so ki mi pla no ta mi. V os pred ju so bodisi

str ma ali polož na poboč ja bodi si doli na, v ozad ju zgolj str ma poboč ja. raba zem ljišč v os pred ju je večinoma
tra vi nje ali gozd, le red ko meša na in pozi da na zem ljiš ča. V ozad ju pre vla du je ta gozd in ska lov je. Poselitev
je v ob li ki posa mez nih stavb ozi ro ma je ni. Prav tako veči no ma ni infra struk tu re, če pa že, je to cesta, elek -
trič na nape lja va ali peš pot/ste za, kar je zna čil no tudi za osta le tipe pokra jin. Pre mič nih ele men tov prak tič no
ni, le sem ter tja se poja vi kak šno živo bit je. red ki so tudi vod ni ele men ti.

Sli ka 5: Pri mer foto gra fi je alp ske ga sve ta pri ka zu je viso ko gor je Špi ko ve sku pi ne na Gorenj skem (Ogrin 1997).
Glej angleš ki del pris pev ka.

• Pre dalp ske pokra ji ne kaže jo pre plet hri bo vij in rav nin. Manj ši delež pred stav lja jo tudi gri čev ja. relief -
ne obli ke v os pred ju so v glav nem rav ne, nekaj pa je tudi dolin ter str mih in polož nih pobo čij. V ozad ju
pre vla du je jo pred vsem str ma poboč ja, pone kod tudi polož na ali pa je svet raven. raba zem ljišč v os -
pred ju je pestra. Naj več je tra vi nja, ki mu sle di jo nji va, gozd in pozi da na zem ljiš ča. V ozad ju pre vla du je
gozd. Pose li tev je pri ka za na podob no kot pri alp skih pokra ji nah. Neko li ko več je le str nje nih nase lij. red -
ko so pri ka za ni pre mič ni in vod ni ele men ti.

Sli ka 6: Pri mer foto gra fi je pre dalp ske ga sve ta pri ka zu je pre hod rav nin ske ga dela Gorenj ske pro ti obron kom Kam niš kih pla nin (Ogrin 1997).
Glej angleš ki del pris pev ka.

• Dinar ske pokra ji ne so upo dob lje ne v ob li ki hri bo vij in gri če vij. Nekaj je tudi viso kih in niz kih pla not.
V os pred ju pre vla du je pred vsem kraš ko in valo vi to površ je ter polož na poboč ja. Podo ben izgled je tudi
v ozad ju, le da je name sto valo vi te ga sve ta več str mih pobo čij. raba zem ljišč v os pred ju je podob no pestra
kot v pre dalp skih pokra ji nah. Neko li ko več je samo njiv in ska lov ja. V ozad ju pre vla du je gozd. Pose li -
tev je v pri mer ja vi s (pred)alp sko pri ka za na mal ce bolj raz pr še no. Več krat se pojav lja jo pre voz na sreds tva
in, pre se net lji vo, tudi teko če vode, ki so v tem tipu pokra jin zelo redek pojav.

Sli ka 7: Pri mer foto gra fi je dinar ske ga sve ta pri ka zu je valo vi to površ je pri Uncu na Notranj skem (Ogrin 1997).
Glej angleš ki del pris pev ka.

• Sre do zem ske pokra ji ne so relief no pri ka za ne podob no kot dinar ske, v ob li ki hri bo vij in gri če vij. Dodat -
no nasto pa še mor ska obal na rav ni ca, manj pa je viso kih pla not. V os pred ju je vide ti veči no ma kraš ko
in rav no površ je, prvo izra zi to pre vla du je tudi v ozad ju. Poleg tega se pojav lja jo tudi polož na poboč ja
in oba la. raba zem ljišč v os pred ju je podob na kot v di nar skem sve tu. Name sto njiv se pojav lja več traj -
nih nasa dov. V ozad ju še ved no pre vla du je gozd, ven dar so pomemb ne kate go ri je tudi pozi da na in meša na
zem ljiš ča ter traj ni nasa di. Pose li tev je naj po go ste je pri ka za na v ob li ki str nje nih nase lij in posa mez nih
stavb. red ko je pokra ji na pri ka za na nepo se lje na ozi ro ma v ob li ki raz pr še ne pose li tve. Sre do zem ske pokra -
ji ne v naj več ji meri od vseh pri ka zu je jo pre voz na sreds tva in sto je če vode v ob li ki mor ja.

Sli ka 8: Pri mer foto gra fi je pri mor ske ga sve ta pri ka zu je območ je nase lja Šmar je v Slo ven ski Istri (Ogrin 1997).
Glej angleš ki del pris pev ka.
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• Panon ske pokra ji ne kaže jo pre plet rav nin in gri če vij. V os pred ju izra zi to pre vla du je rav no površ je z red -
ki mi polož ni mi poboč ji, ki pri de jo bolj do izra za v ozad ju. Pri rabi zem ljišč v os pred ju pre vla du je jo nji ve,
ki jim sle di jo tra vi nje in traj ni nasa di. V ozad ju je veči no ma gozd, ven dar pomem ben delež zav ze ma jo
tudi nji ve in traj ni nasa di. Pose li tev je pri ka za na tako v ob li ki nepo se lje ne ga sve ta kot v ob li ki posa mez -
nih stavb in raz pr še ne pose li tve. Pre cej krat so pri sot ne teko če vode.

Sli ka 9: Pri mer foto gra fi je panon ske ga sve ta pri ka zu je območ je nase lja Kobi lje v Prek mur ju (Ogrin 1997).
Glej angleš ki del pris pev ka.

raz li ke v iz gle du pokra jin lah ko natanč ne je pri mer ja mo z lo ka cij skim koe fi cien tom. Nje go va vred nost
pona zar ja, v ko lik šni meri pri kaz posa mez ne kate go ri je kazal ni ka v po kra ji ni odsto pa od držav ne ga pov -
preč ja. Čim bolj vred nost loka cij ske ga koe fi cien ta pre se ga vred nost 1, tem bolj je pri kaz posa mez ne kate go ri je
kazal ni ka med vse mi foto gra fi ja mi v po kra ji ni viš ji od slo ven ske ga pov preč ja. Vred no sti pod 1 kaže jo pod -
pov preč no kon cen tra ci jo. Izra čun loka cij ske ga koe fi cien ta lah ko zapi še mo v ob li ki nasled nje enač be:

V pre gled ni ci 1 so nave de ne naj po memb nej še kate go ri je kazal ni kov pokra jin skih prvin, ki v po sa mez -
nem tipu pokra jin v več ji meri nad pov preč no odsto pa jo od držav ne ga pov preč ja (lo ka cij ski koe fi cient >1,25).

Po ve za nost nešte vil skih kazal ni kov pokra jin skih prvin z nji ho vo zasto pa nost jo po posa mez nih tipih
pokra jin smo ugo tav lja li z ana li zo aso cia ci je. Izka za lo se je, da so sko raj vsi obrav na va ni kazal ni ki, z iz je mo
infra struk tu re, sta ti stič no zna čil no pove za ni z nji ho vo zasto pa nost jo po pokra ji nah (p<0,05) (pre gled ni ca 2).
to pome ni, da obsta ja jo sta ti stič no zna čil ne raz li ke v iz gle du pokra jin po obrav na va nih kazal ni kih. Veli -
kost Cra mer je ve ga koe fi cien ta (V; in ter val med 0 in 1) kaže, da pri ha ja do zelo moč ne pove za no sti v pri me ru
relief ne ga tipa in relief nih oblik, zmer no moč ne pove za no sti v pri me ru rabe zem ljiš če in vod nih ele men -
tov ter šib ke pove za no sti v pri me ru pose li tve in pre mič nih ele men tov.

število fotografij, ki prikazujejo posamezno kategorijo kazalnika v pokrajini

lokacijski količnik = 
število vseh fotografij pokrajine

število vseh fotografij, ki prikazujejo posamezno kategorijo kazalnika v Sloveniji

število vseh fotografij pokrajine

Pre gled ni ca 1: Vizual ne last no sti pokra jin, ki naj bolj izsto pa jo v raz mer ju do osta lih pokra jin (lo ka cij ski koe fi cient > 1,25). Vrst ni red kate go rij
v posa mez ni celi ci kaže pada jo če zapo red je moči izsto pa nja.

ka zal ni ki pokra jin skih alp ske pre dalp ske di nar ske sre do zem ske pa non ske
prvin pokra ji ne pokra ji ne pokra ji ne pokra ji ne pokra ji ne

re lief ni tip vi so ko gor je, viso ka hri bov je, gri čev je, viso ka pla no ta, mor ska obal na rav ni ca, rav ni na,
pla no ta, hri bov je rav ni na niz ka pla no ta niz ka pla no ta, gri čev je gri čev je

re lief ne obli ke v os pred ju do li na, str mo poboč je rav no površ je, va lo vi to površ je, kraš ko oba la, kraš ko površ je rav no površ je
str mo poboč je površ je, polož no poboč je

re lief ne obli ke v ozad ju str mo poboč je str mo poboč je kraš ko površ je, oba la, kraš ko površ je rav no površ je,
polož no poboč je polož no poboč je

raba zem ljišč v os pred ju me ša na raba, tra vi nje, po zi da no me ša na raba, nji va park, traj ni nasad, traj ni nasad,
gozd meša na raba nji va

raba zem ljišč v ozad ju ska lov je / tra vi nje me ša na raba, pozi da no, nji va, traj ni
traj ni nasad nasad

Po se li tev / / raz pr še na pose li tev str nje no nase lje raz pr še na pose li tev
in fra struk tu ra / / elek trič na nape lja va, peš pot/ste za /

peš pot/ste za
pre mič ni ele men ti ži vo bit je ži vo bit je / pre voz no sreds tvo /
vod ni ele ment / / te ko ča voda / te ko ča voda



4 Obli ko va nost površ ja kot naj po memb nej ša prvi na v iz gle du pokra jin
Ker se je obli ko va nost površ ja tudi v na ši ana li zi poka za la kot naj po memb nej ša pokra jin ska prvi na, smo
se odlo či li za nje go vo natanč nej šo obrav na vo. S tega vidi ka nas je zani ma lo, kako relief vpli va na osta le
pokra jin ske prvi ne, pri ka za ne na foto gra fi jah. Ker ima mo v tem pri me ru oprav ka s kom plek snej ši mi razsež -
nost mi, smo se odlo či li za upo ra bo eks plo ra tiv ne fak tor ske ana li ze (EFA) (glej Ful go si 1988; roger son 2001).

V ta namen smo opi sne podat ke, zbra ne z in ter pre ta ci jo/ko di ra njem foto gra fij, pre tvo ri li v šte vil ske
s kri ža njem podat kov o tipu pokra jin (alp ske, pre dalp ske …) in relief nem tipu. tako smo 307 fo to gra fij
raz de li li v 27 sku pin, ki so bile nove eno te te ana li ze. Obe nem smo osem preo sta lih kazal ni kov pokra jinskih
prvin raz de li li tako, da so nji ho ve kate go ri je posta le nove spre men ljiv ke. Po izlo či tvi veli ke ga dela »ne bis -
tve nih« vse bin (ka te go rij, pri ka za nih na manj kot 5 % foto gra fij zno traj posa mez ne ga kazal ni ka) in ob
upo šte va nju osta lih zah tev za izved bo fak tor ske ana li ze (glej Laro se 2006; Field 2009) smo vanjo vklju či li
24 spre men ljivk.

Ker se veči na spre men ljivk ne poraz de lju je nor mal no, smo nji ho ve vred no sti pre tvo ri li v ran ge in EFA
izved li na pod la gi poli ho rič ne kore la cij ske matri ke, kar omo go ča ukaz r-Menu v pro gra mu SPSS (Ba sto
in Perei ra 2012). Za ekstrak ci jo fak tor jev smo upo ra bi li meto do glav nih kom po nent z or to go nal no rotaci-
jo vari max. Kai ser–Ma yer–Ol ki nov preiz kus je potr dil ustrez nost veli ko sti vzor ca, KMO=0,800, kar je precej
nad pri po ro če no mini mal no vred nost jo 0,5 (Kai ser 1974). Bart let tov preiz kus sfe rič no sti χ2 (276) =2902,032,
p < 0,001, je poka zal, da so spre men ljiv ke med seboj dovolj viso ko pove za ne. Za dolo či tev šte vi la skup -
nih fak tor jev smo upo ra bi li meri lo Para lel ne ana li ze (Court ney 2013), s či mer smo iden ti fi ci ra li tri fak -
tor je (pre gled ni ca 3), ki sku paj poja sni jo 80,8 % skup ne varian ce in izka zu je jo viso ko mero zanes ljivosti,
αpo li ho rič ne kore la ci je > 0,9 (Field 2009). Vred no sti koe fi cien tov, GFI > 0,95, AGFI > 0,95 in RMSR < 0,1, so potr -
di le zelo dobro pri le ga nje mode la dob lje nim rezul ta tom (Ba sto in Perei ra 2012).

re zul ta ti so poka za li, da fak tor 1 pojas nju je dobro tret ji no (37,7 %) skup ne varian ce. Zanj je zna čilno,
da od relief nih oblik v os pred ju izsto pa jo bodi si str ma ozi ro ma polož na poboč ja bodi si doli na, med tem
ko so v ozad ju v glav nem str ma poboč ja. raba zem ljišč je veči no ma gozd na ta, se pa pojav lja jo v os predju
tudi tra vi nja. Pose li tev je raz pr še na, ali pa gre za pri kaz posa mez nih stavb. Na foto gra fi jah se pojav lja jo tudi
pre mič ni ele men ti (ži va bit ja) in linij ska infra struk tu ra. Z enim izra zom lah ko ta fak tor ime nu je mo »fak -
tor hri bo vi to sti«.

Fak tor 2 pojas nju je dobro četr ti no (28,1 %) skup ne varian ce. Zanj je zna čil no, da so relief ne obli ke v os -
pred ju rav ne, v ozad ju pa polož na poboč ja. Od rabe zem ljišč tako v os pred ju kot v ozad ju pre vla du je jo nji ve,
se pa pojav lja jo v os pred ju tudi traj ni nasa di. Pose li tev je str nje na. Zna či len je pri kaz teko čih voda in pre -
voz nih sred stev. Linij ska infra struk tu ra iz fak tor ja 1 se pre cej viso ko pove zu je jo tudi s fak tor jem 2. Po opi su
sodeč lah ko ta fak tor poi me nu je mo »fak tor rav nin sko sti«.

Fak tor 3 pojas nju je oko li šesti no (15,0 %) skup ne varian ce. Zanj je zna čil na pre vla da kraš kih oblik tako
v os pred ju kot v ozad ju. Le red ko je v ozad ju pri ka za na rav ni na. Zara di svo je eno stav no sti in čistih potez
ga lah ko ime nu je mo tudi »fak tor kraš ko sti«.
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Pre gled ni ca 2: Stop nja pove za no sti med kazal ni ki pokra jin skih prvin in nji ho vo zasto pa nost jo po tipih pokra jin.

ka zal nik pokra jin ske prvi ne χ2 sto pi nje pro sto sti p (dvo stran ska) V

re lief ni tip 301,122 40 0,000 0,443
re lief ne obli ke v os pred ju 214,801 35 0,000 0,374
re lief ne obli ke v ozad ju 281,923 40 0,000 0,429
raba zem ljišč v os pred ju 88,105 45 0,013 0,240
raba zem ljišč v ozad ju 120,186 50 0,010 0,280
po se li tev 48,724 20 0,016 0,199
in fra struk tu ra 14,157 20 0,814 0,107
pre mič ni ele men ti 23,751 10 0,017 0,197
vod ni ele men ti 36,225 15 0,001 0,243
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Pre gled ni ca 4 pri ka zu je repre zen ta tiv nost fak tor jev za posa me zen relief ni tip pokra jin. Fak tor ji, ki so
nad pov preč ni za več kot en stan dard ni odklon in so torej naj bolj zna čil ni za posa me zen relief ni tip pokra -
jin, so ozna če ni ode be lje no. Osta li nad pov preč no zna čil ni fak tor ji so ozna če ni neo de be lje no. Ob tem se
je izka za lo, da so neka te ri relief ni tipi pokra jin pestrej ši od dru gih, saj se v njih pre ple ta jo zna čil no sti več
fak tor jev. Kot naj bolj pestri (pre ple ta nje vseh treh fak tor jev) so se izka za li pre dalp ska hri bov ja ter dinar -
ska in sre do zem ska gri čev ja. Med bolj pestre (pre ple ta nje dveh fak tor jev) sodi jo tudi alp ska in dinar ska
hri bov ja, pre dalp ske rav ni ne ter panon ska gri čev ja in rav ni ne. V ne ka te rih (za po sa mez no pokra ji no manj
zna čil nih) relief nih tipih noben fak tor ne pri ha ja do izra za (na pri mer viso ko gor je v pre dalp skih pokra -
ji nah ali hri bov je v pa non skih pokra ji nah).

Pre gled po fak tor jih kaže, da fak tor 1 (fak tor hri bo vi to sti) izra zi to izsto pa v hri bov jih celot ne ga alp -
ske ga sve ta, poleg tega pa še v alp skem viso ko gor ju, dinar skih hri bov jih, pre dalp skih in panon skih rav ni nah
ter sko raj da vseh gri čev jih. Fak tor 2 (fak tor rav nin sko sti) je naj bolj zna či len za pre dalp ska hri bov ja in rav -
ni ne ter panon ska gri čev ja in rav ni ne, hkra ti pa še za gri čev ja dinar skih in sre do zem skih pokra jin. Fak tor 3
(fak tor kraš ko sti) je naj bolj pou dar jen v di nar skih gri čev jih in sre do zem skih hri bov jih, sicer pa je zna či -
len za sko raj vse relief ne tipe dinar skih in sre do zem skih pokra jin in tudi (pred)alp ska hri bov ja ter viso ke
in zakra se le alp ske pla no te.

5 Raz pra va: pokra jin ski okus
Fo to gra fi je izbra ne mono gra fi je odsevajo pokra jin ski okus avtor ja, ki poleg edins tve ne ga in indi vi dual -
ne ga oku sa ned vom no odra ža in isto ča sno obli ku je tudi obči pokra jin ski okus. Na avtor je vo vide nje pokra ji ne
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Pre gled ni ca 3: Fak tor ska matri ka.

ute ži roti ra nih fak tor jev

spre men ljiv ka fak tor 1 fak tor 2 fak tor 3

re lief ne obli ke v os pred ju_str mo poboč je 0,954 –0,145 –0,017
re lief ne obli ke v os pred ju_do li na 0,945 –0,001 0,196
re lief ne obli ke v ozad ju_str mo poboč je 0,934 –0,176 –0,066
raba zem ljišč v os pred ju_gozd 0,828 0,327 0,085
raba zem ljišč v ozad ju_gozd 0,807 0,495 0,130
raba zem ljišč v os pred ju_tra vi nje 0,806 0,293 0,167
pre mič ni ele men ti_ži vo bit je 0,785 0,236 –0,016
po se li tev_po sa mez na stav ba 0,749 0,480 0,223
re lief ne obli ke v os pred ju_po lož no poboč je 0,722 0,295 0,346
in fra struk tu ra_elek trič na nape lja va 0,684 0,599 0,124
in fra struk tu ra_ce sta 0,680 0,635 0,038
in fra struk tu ra_peš pot/ste za 0,605 0,506 0,298
po se li tev_raz pr še na pose li tev 0,585 0,376 –0,101
raba zem ljišč v os pred ju_nji va 0,244 0,881 –0,044
re lief ne obli ke v os pred ju_rav no površ je 0,188 0,798 –0,273
pre mič ni ele men ti_pre voz no sreds tvo 0,224 0,772 0,265
raba zem ljišč v ozad ju_nji va –0,162 0,767 –0,460
re lief ne obli ke v ozad ju_po lož no poboč je 0,413 0,741 0,106
vod ni ele ment_te ko ča voda 0,564 0,729 –0,219
po se li tev_str nje no nase lje 0,586 0,649 0,292
raba zem ljišč v os pred ju_traj ni nasad –0,087 0,609 0,330
re lief ne obli ke v ozad ju_kraš ko površ je 0,096 0,159 0,968
re lief ne obli ke v os pred ju_kraš ka površ je 0,131 0,124 0,964
re lief ne obli ke v ozad ju_rav no površ je –0,099 0,465 –0,855
last ne vred no sti 9,045 6,750 3,589
% varian ce 37,689 28,127 14,956
αpo li ho rič ne kore la ci je 0,966 0,911 0,938



vpli va jo kul tur no, druž be no in inte lek tual no oko lje, obe nem pa je nje go vo »stro kov no« geo graf sko zamiš -
lja nje pokra ji ne ozi ro ma nje go vo »po kra jin sko znans tve no rezo ni ra nje« medij, ki (so)ob li ku je okus šir ših
mno žic in nji ho ve ide je o druž be ni in pro stor ski real no sti. Ana li zi ra ne foto gra fi je kaže jo, kako se druž ba
in njen način živ lje nja zrca li ta v po kra ji ni in, obrat no, kako upo dob lje na pokra ji na želi posred no usmerja ti
druž be ni raz voj.

Če pokra ji no razu me mo kot način vide nja, se poro di vpra ša nje, kak šno vide nje pri na ša izbra na foto -
mo no gra fi ja? Kak šno pokra ji no, kak šno Slo ve ni jo torej vidi mo v njej? Prvi izsle dek je, da goto vo alp sko,
saj sko raj polo vi ca (48 %) pokra jin ske ga zamiš lja nja teme lji na podo bi alp sko sti, čeprav alp ske pokra ji ne
(pra ve alp ske in pre dalp ske sku paj) obse ga jo neko li ko manj ši delež (42 %) slo ven ske ga ozem lja. Ugo to vi -
tev, da je delež foto gra fij sre do zem skih pokra jin (15 %) pre cej več ji od dele ža povr šin sre do zem skih pokra jin
(9 %), vodi v dom ne vo, da pomem ben del pokra jin ske ga zamiš lja nja teme lji tudi na sre do zem sko sti. S tega
vidi ka ima jo manj pomemb no vlo go dinar ske pokra ji ne, med tem ko je pomen panon skih pokra jin urav -
no te žen. K ve li ki gosto ti foto gra fij sre do zem skih pokra jin ver jet no pris pe va jo vsaj tri je dejav ni ki, in sicer,
potre ba po trd nej ši ume sti tvi sre do zem skih pokra jin v geo graf sko zamiš lja nje Slo ven cev, saj jih bre me ni
zgo do vin ska poli tič na dediš či na. Dru gi raz log je v raz gi ba no sti in pokra jin ski pestro sti, ki nudi ta obi lo
pri vlač nih foto graf skih moti vov. tret jo sku pi no raz lo gov bi lah ko ime no va li mod ni trend in iska nje pri -
ljub lje ne ga Sre do zem lja v na či nu pre hra nje va nja in živ ljenj skem slo gu.

Dejs tvo, da je pre dalp ska podo ba Slo ve ni je pred pra vo alp sko, je pre se net lji vo ob vede nju, da je viso -
ko gor je odi gra lo in še ved no igra vid no vlo go v iden ti fi ka ci ji Slo ven cev (tri glav, boj med slo ven skim in
nemš kim tabo rom pri osva ja nju viso ko gor ja v pre te klo sti in podob no). Mogo če je pri tem odlo ča lo tudi
dejs tvo, da pre dalp ske pokra ji ne zaz na mu je več ja pestrost in raz no li kost, med tem ko je viso ko gor je oblikovno
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Pre gled ni ca 4: Repre zen ta tiv nost fak tor jev za posa mez ne relief ne tipe pokra jin.

po kra ji na re lief ni tip re pre zen ta tiv nost fak tor jev

alp ske pokra ji ne vi so ko gor je hri bo vi tost
vi so ka pla no ta kraš kost
hri bov je hri bo vi tost, kraš kost

pre dalp ske pokra ji ne vi so ko gor je /
vi so ka pla no ta /
gri čev je hri bo vi tost
hri bov je hri bo vi tost, rav nin skost, kraš kost
niz ka pla no ta /
dru go /
rav ni na hri bo vi tost, rav nin skost

di nar ske pokra ji ne vi so ka pla no ta F3
gri čev je hri bo vi tost, rav nin skost, kraš kost
hri bov je hri bo vi tost, kraš kost
niz ka pla no ta kraš kost
dru go kraš kost
rav ni na /

sre do zem ske pokra ji ne klif /
mor ska obal na rav ni ca kraš kost
gri čev je hri bo vi tost, rav nin kost, kraš kost
hri bov je kraš kost
niz ka pla no ta kraš kost
dru go kraš kost
rav ni na /

pa non ske pokra ji ne gri čev je hri bo vi tost, rav nin skost
hri bov je /
niz ka pla no ta /
rav ni na hri bo vi tost, rav nin kost
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in barv no bolj »uni for mi ra no« in raz me ro ma manj »ob čut lji vo« na let ne čase. Prav tako pre se net lji vo je
dejs tvo, da (pra ve) alp ske pokra ji ne po dele žu foto gra fij zao sta ja jo za panon ski mi pokra ji na mi, saj so dra -
ma tič ne pokra ji ne z ve li ko relief no ener gi jo pri vlač nej še za foto graf ski objek tiv in obrat no, rav nin ski svet
nudi manj pri vlač nih moti vov.

Po pri ča ko va njih pove za nost med pokra jin ski mi prvi na mi, pri ka za ni mi na foto gra fi jah, z nji ho vo
zasto pa nost jo po posa mez nih tipih pokra jin, poka že, da lega v do lo če ni pokra ji ni (alp ski, pre dalp ski …)
dolo ča pred vsem relief ni tip, relief ne obli ke, rabo zem ljišč in vod ne ele men te, v manj ši meri pa pose li -
tev in pre mič ne ele men te, med tem ko se pri kaz infra struk tu re med pokra ji na mi bis tve no ne raz li ku je.
to naka zu je na poli cen trič no ozi ro ma sklad no regio nal no struk tu ro, saj smo z vi di ka pose li tve ozi ro ma
pri sot no sti člo ve ka in pro met nic raz me ro ma ena ko mer no pre pred li prak tič no celo Slo ve ni jo (Ko zi na 2010a;
Kozi na 2010b).

Vr sto zani mi vih ugo to vi tev ponu ja podrob nej ši pre gled rabe zem ljišč. tako deni mo v red ke je pose -
lje nih dinar skih pokra ji nah, kjer je sicer manj obde lo val nih zem ljišč in povr šin skih voda, po kon cen tra ci ji
na foto gra fi jah izsto pa jo nji ve in teko če vode, v pre dalp skih pokra ji nah, ki so sicer boga tej še z vi di ka kme -
tij skih zem ljišč in vod nih virov, pa tega iz foto gra fij ni zaz na ti. raz log je ver jet no v tem, da so nji ve in vode
v di nar skih pokra ji nah redek vir in se jim zato pri pi su je več ji pomen. Voda, v tem pri me ru sto je ča ozi ro -
ma mor ska, izsto pa sku paj s pre voz ni mi sreds tvi v sre do zem skih pokra ji nah, kar pou dar ja ozi ro ma kre pi
mari tim ni in pro met ni polo žaj tega dela Slo ve ni je. ta pokra jin ska prvi na izsto pa tudi v pri ka zu panon -
skih pokra ji na in kaže na pomen Mure ozi ro ma vode za kme tijs tvo in dru ge dejav no sti, kot so deni mo
mli nars tvo, ter vars tva pred suša mi.

Upo do bi tve goz da so zelo poved ne. V os pred ju se sicer red ke je pojav lja (še naj po go ste je v alp skem sve -
tu), med tem ko je v ozad ju pre vla du jo ča kate go ri ja v vseh pokra ji nah. Očit no je gozd razum ljen kot okvir,
stal ni ca, ki je ni potreb no pose bej pou dar ja ti, saj pokri va več kot 60 % površ ja Slo ve ni je (Hr va tin in Per -
ko 2003).

Ce lo kup no tret ji na foto gra fij ne kaže nase lij, živa bit ja pa so v ve či ni pri me rov pra va red kost. Odsot -
nost (str nje ne, mest ne) pose li tve in živih bitij impli ci ra sta ti čen in ahu man zna čaj pokra jin. Odsot nost lju di
ned vom no izra ža latent no doje ma nje pokra ji ne kot narav ne tvor be, kar nas vodi do ugo to vi tve, da urba -
na pokra ji na ne obsta ja. Foto gra fi je kaže jo zgolj pode žel sko (za raz li ko od urba ne) pokra ji no, kar odra ža
pro tiur ba ni zna čaj slo ven ske ga nači na živ lje nja (Ho če var s sod. 2005; Poljak Iste nič 2011, 2012; Uršič in
Hoče var 2007; Uršič 2010, 2015) in podo be kmeč ko sti, za kate ro se zdi, da ni ble de la soča sno z na za do -
va njem dele ža kmeč ke ga pre bi vals tva in pome na kme tijs tva. Kmeč kost utr ju je tudi že ome nje ni velik delež
njiv, ki so postav lje ne v os pred ju. (Kme tij ska) aktiv nost je ustva ri la kul ti vi ra no pokra ji no, neak tiv nost, kate -
re rezul tat je gozd, pa je postav lje na v ozad je. Podo ba kmeč ko sti je posta la kon strukt in za kul tur ne pokra ji ne
lah ko to trdi mo z go to vost jo. rezul ta ti ana li ze obrav na va ne knji ge to ned vom no potr ju je jo.

6 Sklep
re zul ta ti ana li ze foto mo no gra fi je so poka za li, da so v njej po obse gu pre ce nje ne zla sti pre dalp ske in sredo -
zem ske pokra ji ne, pod ce nje ne pa dinar ske. rav no tako so pre ce nje na njiv ska zem ljiš ča. Gozd je pri ka zan
dokaj urav no te že no, ven dar nasto pa le kot obrob je in ne kot sre diš če. Voda je pou dar je na tam, kjer je redek
ali ome jen vir, ven dar nujen za kme tijs tvo. Sled nje je rde ča nit in jasno izra žen obli ko va lec kul tur ne pokra-
jine. Dru gi temelj ni tip kot anti pod kme tij ski pokra ji ni, to je urba na pokra ji na, pa je povsem izpuš čen.
Naj po memb nej ši obli ko va lec pokra ji ne je relief, ki je na foto gra fi jah veči no ma pri ka zan v treh raz sež no -
stih. Pou dar je ni so viš ji, bolj raz čle njen, red ke je pose ljen in gozd nat relief (fak tor 1), niž ji, rav nej ši/po lož nej ši,
goste je pose ljen in bolj kul ti vi ran relief (fak tor 2) in kraš ki, manj raz gi ban relief (fak tor 3).

Fo to gra fi je zna nje obli ku je jo in ga tudi poda ja jo. Ena ko pokra ji ne vpli va jo na obli ko va nje pokra jin -
ske ga oku sa in obrat no; pokra jin ski okus obli ku je pokra ji no (Lo went hal in Prin ce 1965). ta dvo smer ni
in več plast ni pro ces je geo graf sko zamiš lja nje, defi ni ra no kot pro stor sko orien ti ra no kul tur no in zgo do -
vin sko véde nje, ki opre de lju je druž be ne sku pi ne. Geo graf sko upo dab lja nje bri še raz li ke med dejan skim
in navi dez nim sve tom in obli ku je iden ti te to lju di, razu me va nje sve ta in tudi svet sam. Zato tovrst na ana -
li za več pove o lju deh kot o po kra ji ni: raz kri va, kaj druž ba ceni, kako si pred stav lja svo jo pokra ji no, kak šno
samo po do bo ima jo ljud je in kak šno podo bo hoče posre do va ti dru gim.
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ZAHVALA: Čla nek je nastal v ok vi ru pro jek ta J6-4138 Šol ski učbe ni ki kot orod je za obli ko va nje geo graf -
skih pred stav o slo ven skih pokra ji nah, ki ga je finan ci ra la Agen ci ja repub li ke Slo ve ni je za razi sko val no
dejav nost. Zah va lju je mo se ano nim ni ma recen zen to ma, ki sta pri po mo gla k večji kako vo sti član ka.

7 Lite ra tu ra
Glej angleš ki del pris pev ka.
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1 Introduction
Large affluent cities create easy access to information, which makes it easier for specialists and scientists to
work together. Such cities also create the optimal living conditions for corporate elites in terms of income, social
interaction, and cultural offerings. Cities are home to the headquarters of international corporations as well
political institutions, media outlets, and progressive centres of the production and »consumption« of cultur-
al offerings. Large corporations have the opportunity to concentrate in cities, which results in innovative synergies
(ravbar, Bole and Nared 2005). Corporations help drive the growth of the central city as well as its suburbs
by attracting qualified workers and specialists from around the world (Beaverstock and Boardwell 2000). Large
corporations play a key role in accelerating the establishment of international linkages and shaping cities as
centres of global activity. Another area of corporate-driven growth is the development of a knowledge-based
economy (Dorocki and Borowiec 2012; rachwał 2013), which helps accelerate globalisation (Pain 2008). It is
worth noting that economic recession is not the only factor affecting corporate performance (rachwał and
Boguś 2012). Globalised economic processes are becoming a key driver of growth and decline today.

Globalisation and its associated corporate location factors and their increasing importance (Płaziak
and Szymańska 2014) as well as the development of new management practices (Szymańska 2012) became
ever more relevant in the 1990s (Beaverstock, Smith and taylor 1999). Linkages between large cities increased
and manifested themselves via the establishment of daughter units in countries without corporate head-
quarters. Globalisation also triggered a change in spatial management, both on a regional and global scale
(Lüthi, thierstein and Goebel 2010). the process of globalisation accelerated rapidly in the years that fol-
lowed, with the formation of global corporations valued at more than 20 billion USD (Zioło 2006). Key
elements of globalisation include corporate expansion via the acquisition of other companies and the relo-
cation of business activity to countries with lower labour costs (Kilar 2009b). Global corporations establish
sales offices in foreign countries, which strengthen trade linkages between host cities. In turn, this leads to
a growing significance of BrIC nations and other emerging markets (Liu, Derudder and taylor 2014). this
includes Central and Eastern Europe following its transition from communism to capitalism in
the early 1990s, which helped spark an investment boom in the region (ravbar 2009; Lorber 1999). the region
now hosts an increasing number of world-class companies, which serve as harbingers of the world econ-
omy. this led to a relative decline of the significance of the United States, although it remains the world's
most powerful economy (Csomós 2013a; Wilczyński and Wilczyński 2011).

Many researchers attempt to create typologies of cities based on a variety of social and economic indi-
cators. Nelson (1955) analysed and classified 897  American cities based on business activity and
employment in different sectors. He established ten city types. O. D. Duncan (1960) classified cities based
on their spatial impact and principal function. M. Paccione (2001) classified American metropolitan areas
based on four principal functions:
• multifunctional,
• service oriented,
• production oriented,
• consumer oriented.

Paccione also created sub-types for each of the four principal types. Goe and Shanahan (1991) inves-
tigated the role of industry in the urban economy in order to assess the significance of a city. Krätke (2007)
focused on the effect of the high-tech industry in strengthening a city's economy.

A key concept in this field of research is that of the world city, which is designed to help assess the sig-
nificance of international linkages between cities (Hall  1966). the  world city concept was further
developed in the 1980s and 1990s (Friedmann 1986, 1995). today, advanced research on this subject is
performed by researchers part of the Globalization and World Cities network (Internet 3). this group of
researchers investigates linkages between large corporations in the area of accountancy, advertising, man-
agement consultancy, financial services, and law (Beaverstock, Smith and taylor 1999). Analysis of data
for 1998 and 2000 has shown London and New york to be the most important global cities (taylor, Catalano
and Walker 2002). Similar results were obtained for 2004 (taylor and Aranya 2008). the latest data indi-
cate London and New york as the most linked global cities; however, the emergence of certain Asian cities
is also becoming apparent (taylor et al. 2010; Csomós and Derudder 2014). Cities in Central and Eastern
Europe are also gaining in significance due to an increasing number of international linkages (Derudderetal. 2010).

the purpose of this paper is to assess spatial differences relative to the effects of the 2008 global finan-
cial crisis on the performance of the largest European corporations.
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2 Methods
the paper analyses data obtained from the Forbes Global 2000 list for 2006 and 2012 (Internet 2). the list
of the 2000 largest public companies in the world is compiled based on four parameters: revenue, profit,
assets, market value. the minimum value for each category is as follows: revenue (3.89 bln USD), profit
(232.2 mln USD), assets (7.85 bln USD), market value (4.25 bln USD). A company must fit into at least one
of the four categories in order to make the list. Next, the data were aggregated at the city level for cities
with corporate headquarters (Csomós 2013b). the data were used to calculate each company's return on
sales for each of the studied cities relative to the number of corporate headquarters per city.

In order to make the research more broadly applicable, additional indicators were calculated that pre-
sent the situation at the country level. two typologies were created in order to illustrate spatial differences
across Europe. the first typology analyses the relationship between changes in revenue and changes in
the number of corporate headquarters in selected European countries in the period 2006–2012 (Fig. 3).
All corporate data were obtained from the Forbes Global 2000 list. Changes in revenue for European com-
panies were compared to average global changes in revenue for the period 2006–2012 (+ 50%). the purpose
of this step was to show how revenues of European companies fare against those of companies around
the world. Five types of cities were identified:
• type 1 is characterised by a revenue growth rate below the world average and a decrease in the number

of corporate headquarters,
• type 2 is characterised by a revenue growth rate below the world average and stability in the number of

corporate headquarters,
• type 3 is characterised by a revenue growth rate above the world average and a decrease in the number

of corporate headquarters,
• type 4 is characterised by a revenue growth rate above the world average and stability in the number of

corporate headquarters,
• type 5 is characterised by a revenue growth rate above the world average and an increase in the number

of corporate headquarters.
A second typology was created in order to evaluate the effects of the 2008 global financial crisis on European

economies. this typology is based on the profit and revenues of Forbes Global 2000 companies headquartered
in Europe in 2006–2012 (Figure 4). two boundary values were used to assess European companies in terms
of profit growth rates (+ 61.8%) and revenue growth rates (+ 50%). Both boundary values were calculated
for all Forbes Global 2000 companies and represent averages. this comparison evaluates European Forbes
companies relative to all Forbes companies. the following six types of cities were identified:
• type 1 is characterised by decreasing profit growth rates and increasing revenue growth rates below

the world average,
• type 2 is characterised by decreasing profit growth rates and increasing revenue growth rates above the world

average,
• type 3 is characterised by increasing profit growth rates and increasing revenue growth rates below the world

average,
• type 4 is characterised by increasing profit growth rates below the world average and increasing revenue

growth rates above the world average,
• type 5 is characterised by increasing profit growth rates above the world average and increasing revenue

growth rates below the world average,
• type 6 is characterised by increasing profit growth rates and increasing revenue growth rates above the world

average.
the analysis included all cities in Europe and the European part of russia.

3 Results
3.1 Number of corporate headquarters per city

the  largest number of corporate headquarters associated with European companies listed by Forbes
Global 2000 were found in London (89) and Paris (65). Both are considered leading globally linked cities
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(taylor et al. 2010; raźniak 2013; raźniak and Winiarczyk-raźniak 2013). London and Paris lead Europe
in terms of the number of corporate headquarters, with Stockholm and Madrid far behind with 23 and
28 headquarters, respectively (Figure 1). the part of Europe leading the continent in terms of the num-
ber of corporate headquarters is the central part of Western Europe stretching from London to Paris to
Milan and Western Germany. this part of Europe is home to the vast majority of the largest European
corporations and is known by its pentagonal shape (Kincses, Nagy and tóth 2013). this pentagonal region
generates about 50% of the GDP of the European Union and includes 40% of its residents, but only 20%
of its area (ESPON Atlas 2006). this European region is characterised by strong links between cities, most
likely due to the presence of a large number of corporate headquarters and sales offices of global corpo-
rations (Allen 2008; Wall and Knap van den 2011). the region also enjoys a very high rate of investment
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Figure 1: Return on sales of the largest European companies versus the number of the largest European companies per city in 2006, as listed by Forbes
Global 2000 (Source: Author's own work based on Forbes Global 2000, Globalization and World Cities).
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(Burger, Knaap van der and Wall 2013). On the other hand, Central and Eastern Europe possesses far fewer
corporate headquarters. three cities in Poland are home to one corporate headquarters each. thirteen cor-
porations are headquartered in five cities in russia. Finally, one city in Hungary is home to two corporate
headquarters and one city in the Czech republic is home to one corporate headquarters.

the number of corporate headquarters decreased in 2012 in the largest European cities (Figure 2). this pat-
tern held true in London, with 21 fewer companies on the Forbes Global 2000 list between 2006 and 2012. Paris
also lost the headquarters of five companies. On the other hand, the number of corporate headquarters in Moscow
increased rapidly from eight in 2006 to twenty in 2012. the energy sector (taylor and Csomós 2012) and the finan-
cial sector (Agibetova and Samson 2008) in Moscow are growing rapidly. In addition, the two sectors are much
less dominated by foreign corporations than in other countries in Central and Eastern Europe (Karreman 2009).

132

0                           500 km

≥

–

–

–

20

10 19

4 9

2 3

1

Number of companies

13

10

7

4

Loss

Return on sales (%)

Figure 2: Return on sales of the largest European companies versus the number of the largest European companies per city in 2012, as listed by Forbes
Global 2000 (Source: Author's own work based on Forbes Global 2000, Globalization and World Cities).



the number of Polish corporations is also increasing on the Forbes Global 2000 list. this is especial-
ly true in Warsaw where the number of Forbes corporations increased from one to four during the study
period. In France, the city with the largest number of corporate headquarters is Paris. Only two Forbes
corporations were found outside of Paris in 2006 (Clermont-Ferrand and Granville). this pattern held true
in 2012, with only three Forbes corporations outside of Paris (Clermont-Ferrand, Limoges and Mets). In
other developed countries in Europe, the  spatial pattern was more regular. this includes Germany,
Switzerland, Holland and Italy. Even in Great Britain, which is dominated by London, 25 Forbes corpo-
rations were found outside of London in 2006 and 18 in 2012.

the European cities with the highest return on sales were home to only one Forbes company headquarters
(Gibraltar 57.1%, Lipetsk 39.1%, Silkeborg 23.7%). Cities with more than ten Forbes companies had a return
on sales of 7% to 10%. Stockholm had a higher rate of return at 12.4%. Amsterdam had a lower rate of return
at 5.6%. High return on sales values were noted for cities in Eastern Europe, especially the russian cities
of Lipetsk (39.1%) and Cherepovets (21%).

By 2012 many European companies had experienced the effects of the 2008 global financial crisis
(Figure 2). the average rate of return on sales for all Forbes Global 2000 companies headquartered in Europe
decreased slightly from 7.09% in 2006 to 6.92% in 2012. the decline was noted primarily in Western Europe,
while Central and Eastern Europe continued to maintain a healthy rate of return on sales. Cities with more
than ten corporate headquarters were characterised by a rate of return on sales of 4% to 7% in 2012, which
was a decline from 2006 (7% to 10%) (Figure 1). A higher rate of return on sales was noted for London,
Stockholm, and the rapidly globalising Moscow (raźniak 2014). High rates of return on sales were also
posted by Polish companies in the mining sector including KGHM Polska Miedź S. A., with a very high
rate of return on sales of 50.1% in 2012. Another Polish mining company, Jastrzębska Spółka Węglowa,
also enjoyed a high rate of 22.2% (Sitek et al. 2013). Jastrzębska Spółka Węglowa is one of the largest employ-
ers in southern Poland with 29,500 workers (Kłosowski et al. 2013). A high rate of return on sales was also
noted by companies in Warsaw, which may help increase economic security in the city (raźniak and
Winiarczyk-raźniak 2014) and may help attract qualified workers from across Poland (Winiarczyk-raźniak
and raźniak 2012). Warsaw's higher standard of living in terms of income and access to services provided
by the city's government may also help attract investors to the city (Winiarczyk-raźniak and raźniak 2011).
the  weaker performance of cities with a  large number of corporate headquarters may result from
the diversity of corporations present, as those with superb performance may by offset to some extent by
those with weaker financial results including losses. the opposite is also true. Cities with only one Forbes
company experienced weak financial performance when that one company experienced weak financial
performance and could not be offset by the strong performance of other companies.

London and Paris dominate Europe in terms of the number of corporate headquarters of Forbes
Global 2000 companies. However, the economic significance of London and Paris decreased as a result
of the 2008 global financial crisis. On the other hand, the number of Forbes corporations in Eastern Europe
increased during the same time period, as did the rate of return of sales relative to Western Europe.

3.1 Company typologies based on selected parameters
As many as eight countries were classified as type 1 (the weakest). All eight were affluent nations in Western
Europe (Figure 3). Belgium and Norway were classified as type 2, which is a partly weak type. Both coun-
tries are also affluent. type 5 or the most positive type was noted for just a few countries in Western Europe
including Switzerland, Austria, Luxembourg, and Ireland. type 4 or one of the more positive types was
noted for Hungary and the Czech republic in Central Europe. the strongest type (5) was noted for Poland
and russia. reasons for this may include economic recession in Western Europe and economic growth
in Central and Eastern Europe due to lower labour costs that attract investment. this may help explain
the general predominance of positive types in Eastern Europe and the predominance of negative types in
Western Europe.

the weakest type, type 1, includes Holland, Denmark and as well as Italy, a country strongly affect-
ed by the 2008 global financial crisis (Figure 4). type 2, characterised by decreasing profits and small revenues,
includes Greece and Hungary, both of which were strongly affected by the 2008 global financial crisis and
experienced a decrease in GDP. type 2 also includes Luxembourg, which has the largest GDP per capita
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in Europe (Internet 1). Luxembourg experienced a small decline in profits, but remains highly attractive
to global corporations characterised by very high revenue growth rates.

Overall, the  most common types in Western Europe were types 3 and  4. While the  strongest
economies in Europe are characterised by Forbes companies with increasing profits and revenues below
world average, Forbes companies in other regions of the world enjoy even higher profits and revenues.
type 5 is only represented by Norway. type 6, the most positive of the types identified and characterized

Types of countries:

Revenue growth rate below the world average and decrease in the number of headquarters

Revenue growth rate below the world average and stability in the number of headquarters

Revenue growth rate above the world average and decrease in the number of headquarters

Revenue growth rate above the world average and stability in the number of headquarters

Revenue growth rate above the world average and increase in the number of headquarters

Lack of Forbes Global 2000 companies

Average global revenue growth for Forbes Global 2000 companies in 2006 2012 (+50%)–

Lack of companies in 2006

0               500 km

Figure 3: Typology of countries based on revenue growth rates and the number of corporate headquarters of the largest European companies in 2006–2012
(Source: Author's own work based on Forbes Global 2000, Globalization and World Cities).



by growth in the studied parameters exceeding the world average, was noted for countries in Eastern Europe
including Poland, russia, and the Czech republic. On the other hand, only Western European countries
such as Portugal, Austria, and Ireland include cities classified here as type 6 with increasing profits and
revenues at rates exceeding the world average.

It may be argued that the largest companies in Europe are experiencing profit and revenue growth,
but at a rate that is lower than the world average.
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Figure 4: Typology of countries based on profit growth rates and revenue growth rates for the largest European companies in 2006–2012 (Source: Author's
own work based on Forbes Global 2000, Globalization and World Cities).
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4 Discussion and conclusion
Both the financial results and the number of corporate headquarters vary significantly between Eastern
Europe and Western Europe. Despite the 2008 global financial crisis, London and Paris continue to pos-
sess the largest number of Forbes corporations. However, the number of these corporations did decline
between 2006 and 2012. Overall, the number of Forbes corporations in the old fifteen member states of
the European Union is decreasing, while that in other European countries is increasing. this is especial-
ly true of the European part of russia. It may be argued that Moscow is becoming a key decision centre
in Eastern Europe and the world. In addition, the revenues and profits of European companies are increas-
ing at a lower rate than those of non-European companies. this may lead to an overall downgrade of European
companies on the world stage. In summary, the 2008 global financial crisis affected mostly the largest com-
panies in Western Europe, while their Eastern European counterparts continued to enjoy higher than average
growth rates. Eastern Europe's high growth rates may be explained in part by the region's difficult polit-
ical history reaching the early 1990s. the politics of the era had severely limited the economic potential
of companies in Central and Eastern Europe. this delay in economic development is being offset quite
rapidly, especially in the case of Moscow and Warsaw. At the same time, the number of global companies
with headquarters in China is increasing rapidly and their financial results are also strong. Many Chinese
companies are becoming key players in global markets, which is illustrated by the presence of three Chinese
banks in the top three spots on the Forbes list.
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environMental iMpact of dusting
froM the koper port bulk cargo

terMinal on the agricultural soils
okoljski vpliv prašenja s terMinala
koprskega pristanišča za razsuti

tovor na kMetijska tla
Nina Zupančič, Aleksander Horvat, Simona Skobe

Bulk cargo terminal of Luka Koper port could threat the environmental pollution
in the case of accidental dusting of potentially toxic material.

Terminal za razsuti tovor Luke Koper lahko v primeru nehotenega prašenja
onesnaži okolje s potencialno strupenimi snovmi.
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ABStrACt: Areas around seaports are prone to environmental damage. In the port of Koper, Slovenia
hematite was transhipped during a strong wind. the broader area was accidentally covered with hematite
dust. Since the soils had already been geochemically mapped, we repeated the sampling to compare the geo-
chemical composition of the topsoil. No soil contamination was established. the enrichment factors show
depletion of majority of elements. According to the distances from the dust source, SiO2, Na2O and Cr
have decreasing, and Fe2O3 increasing trends. the SiO2 and Cr content correspond to the concentration
of quartz rich sand, and the dissolution of carbonate closer to the sea. Co and Ni are probably bound to
the clay minerals. Cu, Pb, and Zn could have some anthropogenic contribution.
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Koper, Slovenia

the article was submitted for publication on May 6th, 2014.

ADrESSES:
Nina Zupančič, Ph.D.
University of Ljubljana, Faculty of natural sciences and engineering, Department of geology
Aškerčeva cesta 12, SI – 1000 Ljubljana, Slovenia
and
Ivan rakovec Institute of paleontology
research Center of the Slovenian Academy of Sciences and Arts
Novi trg 2, SI – 1000 Ljubljana, Slovenia
E-mail: nina.zupancic@ntf.uni-lj.si

Aleksander Horvat, Ph.D.
Ivan rakovec Institute of paleontology
research Center of the Slovenian Academy of Sciences and Arts
Novi trg 2, SI – 1000 Ljubljana, Slovenia
E-mail: ahorvat@zrc-sazu.si

Simona Skobe, Ph.D.
University of Ljubljana, Faculty of natural sciences and engineering, Department of geology
Aškerčeva cesta 12, SI – 1000 Ljubljana, Slovenia
E-mail: simona.skobe@ntf.uni-lj.si

140



1 Introduction
Seaports are major hubs of economic activity and of environmental pollution in coastal urban areas (Bailey
and Solomon  2004). Activities at seaports can seriously affect local communities and marine- and
land-based ecosystems throughout a region. these impacts range from increased cancer risk to the con-
tamination of water bodies and soil (Bailey and Solomon 2004).

the main air pollutants related to port activities include diesel exhaust, particulate matter (PM), volatile
organic compounds (VOCs), nitrogen oxides (NOx), ozone, and sulphur oxides (SOx). Other air pollu-
tants from port operations such as carbon monoxide (CO), formaldehyde, heavy metals, dioxins and pesticides
used to fumigate produce can also be a problem (Bagley et al. 1996; Bailey and Solomon 2004; Sharma 2006).
Most articles dealing with seaport pollution concentrate on ship exhaust (Saxe and Larsen  2004;
tzannatos  2010) and the  contamination of marine sediments and biota (Solis-Weiss et al.  2004;
Adamo et al. 2005; Cukrov et al. 2011).

Less is known about the effects of dusting at bulk cargo terminals on soil. During cargo handling oper-
ations, emissions can often occur. the dust is often primary of concern due to its highly visible nature. If
cargoes include harmful substances, accidents involving them may affect the environment. the severity
of pollution will depend on the nature of the substance and the amount and concentration released into
the port environment (Internet 1).

Northern Adriatic coast region has been populated since roman times and settlements have depend-
ed on agriculture, viticulture, fishing and trade. Still now, the area produces significant share of vegetables
and grapes. With the development of the ports new source of pollution has emerged, possibly influencing
the content of heavy metals in soil. In different regions of Slovenia and abroad several authors studied soil
contamination from different point of view (i.e. Aubert and Pinta 1977; Kabata–Pendias and Pendias 1984;
Alloway 1990; Adriano 2001; Zupan, Grčman and Lobnik 2008; Andjelov 2012) but none of the studies
focused on seaport as possible source of potentially toxic elements.

Situated in the Slovenian part of the northern Adriatic Sea, the Port of Koper (Luka Koper) is a multi-pur-
pose port that has the status of an entry point for goods designated for the European Union. the port's
terminal for Minerals handles minerals, industrial minerals and other bulk material, mostly bauxite, borax,
cement, phosphates, ilmenite, clinker, perlite, sintermagnesite, scrap etc. (Internet 2).

the port operations create emissions of different materials into the atmosphere. Airborne dust levels
increase during the handling of particulate bulk cargos. Special measures during dry windy weather are
taken (Internet 3).

In spite of them, accidental dusting occurred in March 2011 due to a very strong bora wind blowing
7.3 m/s during the transhipment of bulk cargo. Institute of Public Health Maribor estimated that in four
days 1000 kg of dust was emitted (Žerjal 2011). Iron oxide dust covered the town of Koper and surrounding
area. the company published the material safety data sheet provided by the owner of the goods, which
was in line with international standards. According to it, the material was MIOX®, physiologically harm-
less natural micaceous hematite (α-Fe2O3), used for applications in anticorrosive and decorative paints,
plastics, rubber and ceramic industries (Internet 4). However, some members of the public claimed the dust
was toxic, as unofficial results of the analyses had shown that the dust contained not only particles of iron
oxide, but also magnesium, aluminium, cobalt and nickel (Internet 5).

In 2008 a study was performed to evaluate the influence of four main possible contamination sources
in the area – the port, viticulture, a chemical factory and agriculture (Zupančič and Skobe 2014). the results
of this study served as background values of soil heavy metal content.

In present study, the influence of the 2011 dusting on the geochemical composition and contamina-
tion of the soils is estimated.

2 Materials and methods
the broader area topography is characterised by hilly hinterland developed on Eocene carbonate flysch
rocks, and the Holocene alluvial plains of the rižana and Badaševica rivers (Pleničar et al. 1973). the soil's
parent material is derived from weathered flysch and the soil types are eutric (tIS/ICPVO 1990–2015).
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Figure 1: Soil sampling locations in the Koper area. Legend: 430 – deep cultivated (trench – ploughed) soil, eutric, 100 %; 1086 – alluvial soils, eutric,
deep, on loamy alluvium, 60 % and alluvial soils, eutric, deeply gleyed, on loamy alluvium, 40 %; 1186 – gley, eutric, mineral, medium strong, 50 %
and gley, eutric, mineral, moderately strong, 50 % (soil map after TIS/ICPVO 1990–2015).



In 2011 after the accidental dusting soil was sampled from the same locations as in 2008 study (Figure 1),
although three locations around the port were unfortunately no longer reachable due to construction works.
In 2008 study (Zupančič and Skobe 2014) sampling locations were chosen according to land use (agri-
culture (N1 – N6), viniculture (V1 – V6), vicinity of port (L1 – L3) and chemical factory (K1 – K6)). Micro
locations were selected according to the concept of random sampling (Davis 1986). 21 topsoil (15 cm) sam-
ples weighing 1.5–2 kg were collected. According to the soil map (tIS/ICPVO 1990–2015) the port samples
soil type was gley (Eutric Gleysol (IUSS 2014)) developed on natural and partly artificially filled in marine
and river sediments of a local flysch origin. the vineyard samples from locations owned by the wine pro-
ducing company (V1 – V4) were on slopes, with the soil type being deep cultivated (trench – ploughed)
soil (Eutric Cambisol (Aric) (IUSS 2014)), developed on Eocene flysch. Soils from two private vineyards
(V5, V6), the vicinity of industrial factory, and farmland are alluvial, developed on flysch alluvium (Eutric
Fluvisol (IUSS 2014)).

the soil samples were air-dried, ground, split and sieved to < 0.063 mm to produce a 20 g sample. ACME
Analytical Laboratories in Canada determined their chemical composition. total abundances of the major
oxides and several minor elements were reported on a 0.2g sample analysed by ICP-emission spectrom-
etry following a Lithium metaborate/tetraborate fusion and dilute nitric digestion. Loss on ignition (LOI)
is by weight difference after ignition at 1000 °C. total carbon (tOt/C) and sulphur were determined by
the Leco method. refractory elements were determined by ICP mass spectrometry following same decom-
position. In addition a separate 0.5g split was digested in Aqua regia and analysed by ICP Mass Spectrometry
to report the precious and base metals. the accuracy, precision and detection limits were established as good
for the majority of elements, except Ag, Au, As, Be, Cd, Hg, Mo, Se, Sb, Sn, tl and W, which were exclud-
ed from further discussion.

the normality of the distribution of the data was tested visually from histogram and normal proba-
bility plots, with comparisons of the mean, geometric mean and median, the testing of skewness and kurtosis,
and Shapiro-Wilk's test, as proposed by Madansky (1988). the data were transformed to a more symmetric
distribution with a Box-Cox transformation (Box and Cox 1964). Statistical tests were computed with trans-
formed data for all variables but the descriptive statistics and graphical illustrations with the raw data are
presented.

3 Results and discussion
Descriptive statistics for each element in each year are summarised in table 1.

the dusting event should have resulted in elevated concentrations of elements claimed as toxic, i.e. besides
Fe also Mg, Al, Co and Ni. A statistical t-test comparison of the soil geochemistry from both years did
not confirm any differences in any elemental concentrations, with the exception of Co, for which even an
on average 2 mg/kg lower content was established in 2011. the dusting seems not to influence the chem-
ical composition of the topsoil. For Al2O3, MgO and Cr the mean values are similar in both years, but their
variability is even less in 2011. After the dusting, the Fe2O3, Co, Cu, Pb and Zn mean values decreased,
but the variability remained similar.

With respect to the situation before dusting all heavy metals, except Cr, and some major elements, includ-
ing Fe2O3, exhibited somewhat lower mean values (table 1). regarding the median values, the differences
between both sampling years are even less pronounced as median values are not prone to extreme values
i.e. contamination.

Low coefficients of variation (CV) point to natural and high CVs to human-introduced sources of vari-
ability. For the majority of elements the CVs dropped between the two sampling years, but even the increased
CV values are still only around 10 for Co and Cr, around 20 for Ni and Zn and around 30 for Cu and Pb,
which could be interpreted as a natural background with some possible anthropogenic influence.

Although there are no differences between elemental contents of soils sampled in before and after acci-
dental micaceous hematite dusting, they may exist between the sample locations at different distances from
the dust source. We divide the area into three zones: < 1.5 km (L2, L3), 3–3.5 km (N1 – N6 and V3 – V6)
and 3.5–4 km (K1 – K6 and V1 – V2) distance from the bulk cargo terminal. Analyses of variance showed
95% probable differences in the contents of SiO2, Na2O, MnO, LOI, C/tOt and Cr according to their dis-
tance from the port.
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Figure 2 shows decreasing trends from the port to the inland for SiO2, Na2O and Cr and somewhat less
persuasive trends for Pb and Zn. For SiO2, Na2O and Cr the reason could be their concentration in the sand
fraction of alluvium (Zupančič and Skobe 2014). Pb and Zn distribution is masked by rather high varia-
tion, probably due to the natural variability of soils, sampling/analytical error or some other reason. Still,
the higher values near the port could be attributed to pollution due to exhaust from vehicles, ships and dif-
ferent engines used in port (Fröhling and Ludzay 2002; Kummer et al. 2009). For Cu and Ni the trends are
kinked – somewhat lower close to the port than in the 3–3.5 km zone and again dropping in the most dis-
tant zone. In the case of Cu, it possibly reflects the somewhat elevated Cu content in vineyards (Baker and
Senft 1995; Besnard et al. 2001; rusjan et al. 2006). For Ni, the reason could be the high natural variability.

Table 1: Descriptive statistics of major elements (%) and heavy metals (mg/kg) for 2008 (the first row), and 2011 (the second row). LOI – loss
on ignition, TOT/C – total carbon.

Mean Geometric mean Median Minimum Maximum Standard Coefficient
deviation of variation

SiO2 53.0 52.8 51.9 44.7 63.2 4.68 8.8
52.8 52.7 51.4 45.7 64.5 4.59 8.7

Al2O3 10.0 9.9 10.0 8.4 11.8 0.99 10.0
10.1 10.1 10.2 9.0 11.4 0.82 8.1

Fe2O3 4.4 4.4 4.3 3.7 5.1 0.40 9.1
4.3 4.3 4.3 3.8 4.9 0.33 7.8

MgO 1.4 1.4 1.4 1.0 2.8 0.35 24.6
1.4 1.4 1.4 1.2 1.6 0.11 8.3

CaO 10.7 10.3 11.1 4.1 14.2 2.66 24.9
10.9 10.6 11.8 4.6 14.0 2.40 22.0

Na2O 0.9 0.9 0.9 0.7 1.1 0.08 8.2
1.0 1.0 1.0 0.8 1.1 0.081 8.2

K2O 1.607 1.7 1.7 1.4 2.1 0.16 9.6
1.7 1.7 1.8 1.5 2.1 0.16 8.9

TiO2 0.6 0.6 0.6 0.5 0.7 0.05 8.9
0.6 0.6 0.6 0.5 0.7 0.04 7.1

P2O5 0.17 0.17 0.17 0.13 0.25 0.04 21.1
0.17 0.17 0.18 0.08 0.24 0.04 23.6

MnO 0.11 0.10 0.11 0.05 0.13 0.017 15.7
0.11 0.10 0.11 0.06 0.13 0.02 20.8

LOI 16.8 16.6 17.5 11.8 20.5 2.58 15.3
16.7 16.6 17.2 10.8 20.2 2.20 13.2

C/TOT 4.0 3.8 4.0 1.8 5.7 0.99 24.9
3.9 3.8 4.0 1.7 4.9 0.77 19.7

Co 18.1 18.0 18.1 14.3 20.9 1.63 9.0
16.6 16.6 17.0 13.5 18.7 1.56 9.4

Cr 216.6 214.7 212.3 178.1 315.1 30.28 14.0
221.1 219.6 219.2 184.9 294.5 27.49 12.4

Cu 51.5 46.8 44.9 31.8 180.90 31.66 61.4
44.4 42.9 40.1 29.8 77.8 12.73 28.7

Ni 80.3 80.0 80.2 64.0 91.8 6.40 8.0
78.9 76.4 82.5 47.8 95.0 14.65 18.8

Pb 18.6 18.2 17.4 13.4 30.3 4.14 22.2
16.5 15.6 17.6 7.0 26.2 4.82 29.2

Zn 71.5 67.9 64.0 57.0 212.0 32.91 46.0
66.7 65.1 67.0 40.0 105.0 14.57 21.8
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Figure 2: Mean (point) and range (minimum – maximum) values of SiO2, Al2O3, Fe2O3, MgO, CaO, Na2O, LOI, C/TOT (all in %), Co, Cr, Cu, Ni, Pb and Zn
(all in mg/kg) in 2011 in three different distance zones (in km) from the port.
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Because of the mineral composition of soils (Zupančič and Skobe 2014), which reflects quartz richer
sand vs. carbonate richer clay fraction, the trends of Al2O3, MgO, CaO, LOI and C/tOt are increasing in
the inland direction (Figure 1). the Al2O3 variability and mean value are lowest closest to the port so the dust-
ing event as a reason for its content is excluded. Co has the same trend, but in all three zones a very wide
range of values. Moreover, the Fe2O3 trend is increasing from the port to the hinterland, not proving the influ-
ence of the hematite deposition.

Enrichment factors (EF) of »critical« elements (Al2O3, Fe2O3, MgO, Co, Cr, Cu, Ni, Pb, Zn), calculat-
ed as the  ratio between the  concentrations observed after the  dusting in  2011 and before it in  2008
(Manta et al. 2002; Acosta et al. 2009), are presented in table 2. If EF is greater than one, the concentra-
tion of the metal is higher than the local background value, which may be an indication of the influence
of anthropogenic inputs on the soils (Luo et al. 2012). An obvious feature is that these elements do not fol-
low the same pattern in different locations. Generally, the depletions are higher than the enrichments and
the EFs are so low that they can be attributed to natural or analytical variability and not pollution due to
the dusting.

Hematite is mined in the Waldenstein mine in Austria (Internet 3). Vein-type mineralisation is situ-
ated in metamorphosed schists of the Koralm Crystalline Complex. Hematite contains > 92% Fe2O3, up
to 6% tiO2 and a minor content of MnO and V2O3. In chlorite-hematite ore there could be around 6%
Al2O3, 3.5% MgO, and 4 mg/kg Ni (Prochaska et al. 1995). It is thus not very surprising that some coun-
try rock particles in the ore could contribute to the elevated Al2O3 and MgO reported in the media as being
»dangerous«. Hematite itself is quite inert. Ni and Co could also be present in minor amounts in original
ore, substituting for Fe in hematite crystal lattice. In that form, they are also harmless to humans.

Table 2: Enrichment factors for all locations arranged in increasing distance from the port for selected elements. Enriched values are shown in bold.

Al2O3 Fe2O3 MgO Co Cr Cu Ni Pb Zn

L1 0.98 0.88 0.44 0.85 1.21 0.21 1.06 0.62 0.33
L2 1.10 1.11 1.15 1.14 1.00 0.77 1.12 0.97 1.07
L3 1.03 0.98 1.03 0.97 0.93 0.59 1.08 1.06 1.09
N6 0.96 0.93 1.13 0.88 0.83 1.16 1.12 0.87 1.26
V4 1.02 0.91 1.08 0.76 0.97 1.40 1.16 1.12 1.23
N3 1.04 1.02 1.02 1.04 1.07 1.17 1.05 1.07 1.10
N5 0.98 0.93 0.88 0.93 1.03 1.04 0.93 0.82 1.02
V5 1.05 0.97 1.05 0.92 1.10 1.18 1.03 1.04 1.11
V6 1.08 1.01 1.08 1.03 1.00 0.63 1.06 0.80 1.00
N1 0.98 0.91 0.95 0.94 1.15 0.91 0.97 0.96 1.02
N4 1.01 0.98 1.01 0.92 1.00 0.77 0.67 0.37 0.62
N2 1.10 1.07 1.11 1.02 1.06 1.04 1.17 1.15 1.16
V3 0.98 0.92 0.98 0.79 1.08 1.09 1.02 1.12 1.11
V1 1.02 0.95 1.09 0.79 0.94 1.36 1.05 1.08 1.16
V2 1.05 0.97 1.03 0.91 1.15 0.59 0.58 0.52 0.63
K3 0.98 1.00 0.97 0.90 1.07 1.09 1.08 1.13 1.10
K4 0.95 0.92 1.00 0.88 0.94 1.02 0.53 0.67 0.67
K2 0.98 0.95 0.94 0.73 1.00 1.17 1.03 1.02 1.19
K1 1.08 0.97 1.08 0.95 1.03 1.27 1.09 1.14 1.14
K5 0.97 0.94 0.94 1.02 1.04 1.00 0.99 0.98 1.23
K6 1.06 1.03 1.02 1.05 0.97 1.08 0.70 0.39 0.79

Combining the data for the two years (location L1 is excluded as 2008 established contamination was
obviously sanitized) enables multivariate statistics approach (Swan and Sandilands 1995). Extracting three
factors based on principle component analysis explains nearly 70% of all observed variations. Unrotated
factor loadings reflect geological vs. anthropogenic influences. the first factor comprises high SiO2, Na2O
and Cr reflecting high quartz, i.e. sand fraction content closer to the sea. Accordingly, this factor has high
negative CaO, LOI, C/tOt loadings due to low calcite amount. the second factor expresses clay miner-
als content (high positive Al2O3, Fe2O3, MgO, K2O, tiO2). It seems that Co and Ni could at least partly be
bound to these minerals. the third factor gathers heavy metals Cu, Ni, Pb and Zn, with Co, P2O5 and MnO
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having negative loadings. the mentioned groups of minerals/elements are presented in Figure 3. Probably
anthropogenic Zn and Pb could be a consequence of motor vehicle traffic as some Pb is found in unlead-
ed and diesel fuels (Fröhling and Ludzay 2002; Kummer et al. 2009), and Zn is a component of rubber tyres
(US EPA 1979). Cu could have a double source – the use of fungicides in vineyards (Besnard et al. 2001;
rusjan et al. 2006) and as well traffic (Cadle et al. 1997). the high Ni content could be natural (Zupančič
and Skobe  2014) or at least partly a  consequence of the  combustion of fuel in stationary sources
(Pacyna et al. 2007).

4 Conclusion
Soils developed on the alluvium of carbonate flysch rocks sampled in 2008 enabled the estimation of the pos-
sible heavy metals content increase due to accidental dusting, emitting 1000 kg of material in 2011 when
hematite was being transhipped during very strong winds (7.3 m/s) in the Luka Koper. Unofficial results
of the chemical analysis of the dust had shown that besides the iron there was some Al, Mg, Co and Ni.
Some members of the public claimed that the dust had polluted the environment and was harmful to the pop-
ulation.

According to our research, the sequence of the content of elements is the same in both sampled datasets,
and is typical for soils developed on flysch rocks rich in Cr and Ni.
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the only element, which shows a statistically different content between the two years, is Co, although
its values are even a little lower after dusting than before it. the established mean values of Al2O3, MgO
and Cr remained similar, and the Fe2O3, Co, Cu, Ni, Pb and Zn mean values are lower in 2011. regarding
the median values, the differences between both sampling years are even less pronounced. For the major-
ity of elements (Al2O3, Fe2O3, K2O, CaO, MgO, tiO2, LOI, C/tOt, Cr, Cu, Zn) the CVs dropped between
the two sampling years, but for some of them they actually increased (P2O5, MnO, Co, Ni, Pb). However,
the CV values are still only around 10 for Co and Cr, around 20 for Ni and Zn and around 30 for Cu and
Pb, which points to a major geogenic and minor anthropogenic source of heavy metals.

A comparison of three zones at < 1.5 km, 3–3.5 km, and 3.5–4 km distance from the bulk cargo ter-
minal showed differences in contents of SiO2, Na2O, MnO, LOI, C/tOt and Cr. the mean values of SiO2,
Na2O, Cr, Pb and Zn decrease with increasing distance from the port. For SiO2, Na2O and Cr the reason
could be their concentration in the sand fraction of alluvium and later in the soils developed on it. For Cu
and Ni, the values are lower close to the port, higher in the 3–3.5 km zone and again lower in the most
distant zone. the Cu distribution possibly reflects the use of fungicides in vineyards. reasons for the Ni,
Pb and Zn variability could be natural, analytical or human. Al2O3, MgO, CaO, LOI and C/tOt are increas-
ing in the inland, reflecting more carbonate and clay with respect to quartz. Co follows the same trend,
but its variability is huge. the Fe2O3 trend is increasing from the port to the hinterland, not proving the influ-
ence of the hematite deposition.

Enrichment factors calculated for two sampling locations nearest to the port (L2, L3) indicate that Al2O3,
MgO, Ni and Zn are slightly enriched, F2O3 and Co are enriched in closest location (L2) and depleted in more
distant one (L3), and Pb is enriched in L3 and depleted in L2. Cu is depleted and Cr nearly the same with
respect to the situation before the dusting. However, where enrichments do exist the enrichment factors are
so small that they are more likely natural or analytical variability and not due to the pollution with hematite.

Iron oxide is a natural material – hematite mined in metamorphic rocks. It is thus completely normal
that a chemical analysis of dust also detected some Al2O3 and MgO, from the country rock. Ni and Co
could be present in minor amounts in original ore, substituting for Fe in hematite crystal lattice. In that
form, they are harmless to humans.

the factor analysis of the compiled data for both years clearly shows the influence of the parent mate-
rial and possible contamination. the first factor is interpreted as the »distance from the sea« comprising
a high level of SiO2, Na2O and Cr closer to the sea due to concentration of quartz and sand, and the dis-
solution of carbonate (CaO, LOI, C/tOt).the second factor expresses »clay content« with loadings of Al2O3,
Fe2O3, MgO, K2O and tiO2. It seems that Co and Ni could be at least partly bound to these minerals as
well. the third factor is named »heavy metals« as Cu, Ni, Pb and Zn are positively and Co, P2O5 and MnO
negatively loaded. the anthropogenic Zn and Pb could be a consequence of motor vehicle traffic, and Cu
could have a double source: the use of fungicides in vineyards and traffic. the Ni content could be natural
or at least partly a consequence of the combustion of fuel.
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1 Uvod
Mor ska pri sta niš ča so glav na voz liš ča gos po dar ske dejav no sti in hkra ti one sna že va nja oko lja na pose lje -
nih obal nih območ jih (Bai ley in Solo mon 2004). Pri sta niš ke dejav no sti lah ko pomemb no vpli va jo na lokal ne
skup no sti ter na mor ske in kopen ske eko si ste me v re gi ji. Vpli vi sega jo od pove ča ne ga tve ga nja za nasta -
nek raka, do one sna že nja vod nih teles in tal (Bai ley in Solo mon 2004).

Glav ni one sna že val ci zra ka, pove za ni s pri sta niš ki mi dejav nost mi, so dizel ski izpu šni pli ni, trd ni del -
ci (PM), hlap ne organ ske spo ji ne (HOS), duši ko vi oksi di (NO x), ozon in žve plo vi oksi di (SO x). Osta li
prob le ma tič ni one sna že val ci zra ka, ki izha ja jo iz pri sta nišč, so oglji kov monok sid (CO), for mal de hid, težke
kovi ne, diok si ni in pesti ci di za fumi ga ci jo pri del kov (Ba gley s sod. 1996; Bai ley in Salo mon 2004; Shar -
ma 2006). Veči na član kov, ki obrav na va jo vpli ve pri sta niš ke dejav no sti, je usmer je nih v ra zi ska ve učin ka
izpu šnih pli nov ladij (Saxe in Lar sen 2004; tzan na tos 2010) in v ra zi ska ve one sna že nja mor skih sedi men -
tov ter živih orga niz mov (So lis-Weiss s sod. 2004; Ada mo s sod. 2005; Cukrov s sod. 2011).

Manj je zna ne ga o učin kih pra še nja s ter mi na lov za raz su ti tovor na tla. Do emi sij lah ko pri de zla sti
med pre kla da njem tovo ra. Uči nek pra še nja je nepo sred no viden in zato pogo sto glav ni vzrok pre pla ha.
Nesre če z raz na ša njem tovo ra, ki vse bu je ško dlji ve snov mi, vpli va jo na oko lje. resnost one sna že nja je odvi -
sna od nara ve sno vi ter koli čin in kon cen tra cij sproš če nih v oko lje (In ter net 1).

Se ver na jadran ska oba la je bila pose lje na že v ča su rim lja nov. Od nek daj so bila nase lja odvi sna od
kme tijs tva, vino grad niš tva, ribo lo va in trgo vi ne. Še danes na tem območ ju pri de la jo pre cej zele nja ve in
grozd ja. Z raz vo jem pri sta niš ča se je poja vil nov vir one sna že va nja, ki lah ko vpli va na vseb nost tež kih kovin
v tleh. Šte vil ni avtor ji (npr. Aubert in Pin ta 1977; Kaba ta–Pen dias in Pen dias 1984; Allo way 1990; Adria -
no 2001; Zupan, Grč man in Lob nik 2008; And je lov 2012) so z raz lič nih vidi kov razi sko va li one sna že nje
tal v Slo ve ni ji in v tu ji ni, a se nji ho ve štu di je niso osre do to či le na pri sta niš ča kot mož ni vir poten cial no
tok sič nih prvin.

Luka Koper je več na men sko pri sta niš če v slo ven skem delu sever ne ga Jadra na. Je vstop na toč ke za bla -
go name nje no v Evrop sko uni jo. Na ter mi na lu za mine ra le pre to var ja jo mine ra le, indu strij ske mine ra le
in osta li raz su ti tovor, pred vsem bok sit, boraks, cement, fos fa te, ilme nit, klin ker, per lit, mag ne zit ni sin ter,
odpad ke in podob no (In ter net 2).

Pri sta niš ke dejav no sti v ozrač je izpuš ča jo raz lič ne sno vi. V zra ku se lah ko med pre to var ja njem raz su -
tih tovo rov dvig ne pred vsem kon cen tra ci ja pra hu. Za suho vetrov no vre me zato velja jo poseb ni ukre pi
(in ter net 3).

Kljub temu je mar ca 2011 zara di zelo moč ne bur je, ki je piha la s hi trost jo 7,3 m/s, med pre to var ja njem
raz su te ga tovo ra priš lo do neže le ne ga pra še nja. Zavod za zdravs tve no vars tvo Mari bor je oce nil, da se je
v šti rih dneh v zrak spro sti lo 1000 kg pra hu (Žer jal 2011). Prah žele zo ve ga oksi da je pre kril Koper z oko -
li co. Druž ba je obja vi la var nost ni list, ki ga je pred lo žil last nik bla ga, iz kate re ga je bilo raz vid no, da je tovor
v skla du z med na rod ni mi stan dar di. Mate rial, s tr gov skim ime nom MIOX®, je fizio loš ko neš ko dljiv narav -
ni sljud na ti hema tit (α-Fe2O3), ki ga upo rab lja jo v pro ti ko ro ziv nih in deko ra tiv nih bar vah, pla sti ki, gumi
in kera mič ni indu stri ji (In ter net 4). Kljub temu so neka te ri pred stav ni ki jav no sti trdi li, da je prah stru -
pen, ker so neu rad ni rezul ta ti ana liz poka za li, da ne vse bu je le žele zo ve ga oksi da, tem več tudi mag ne zij,
alu mi nij, kobalt in nikelj (in ter net 5).

V letu 2008 smo v za led ju Kopra izved li štu di jo oce ne vpli va šti rih glav nih mož nih virov one sna že -
nja tal: pri sta niš ke dejav no sti, vino grad niš tva, kemič ne tovar ne in kme tijs tva (Zu pan čič in Sko be 2014).
ti podat ki so tako lah ko pred stav lja li vred no sti ozad ja vseb no sti tež kih kovin v tleh.

V pri ču jo čem pris pev ku smo oce ni li vpliv pra še nja iz leta 2011 na geo ke mič no sesta vo in one sna že -
nja tal.

2 Mate ria li in meto de
Za topo gra fi jo šir še ga območ ja kopr ske ga pri sta niš ča je zna čil no hri bo vi to zaled je, raz vi to na eocen skih kar -
bo nat nih fli šnih kam ni nah ter holo cen ski poplav ni rav ni ci riža ne in Bada še vi ce (Ple ni čar s sod. 1973). Matič na
pod la ga tal izha ja iz pre pe re lih fli šnih kam nin, na kate rih so se raz vi la evtrič na tla (tIS / ICPVO 1990–2015).

tla smo po nena mer nem pra še nju leta 2011 vzor či li na istih loka ci jah kot v letu 2008 (sli ka 1). Zara -
di grad be nih del na treh loka ci jah v bli ži ni pri sta niš ča, vzorč na mesta žal niso bila več dostop na. V štu di ji
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leta 2008 (Zu pan čič in Sko be 2014) smo vzorč ne loka ci je dolo či li gle de na rabo tal (kme tijs tvo (N1 – N6),
vino grad niš tvo (V1 – V6), bli ži na pri sta niš ča (L1 – L3) in kemič ne tovar ne (K1 – K6)). Mikro lo ka ci je smo
izbra li po nače lih naključ ne ga vzor če nja (Da vis 1986). Ana li zi ra nih je bilo 21 vzor cev vrh nje ga dela (15 cm)
tal, teže 1,5–2 kg. Po pedo loš ki kar ti (tIS/ICPVO 1990–2015) so tla iz bli ži ne pri sta niš ča gle ji (ev trič ni
glej (IUSS 2014)), raz vi ti na narav nih in del no umet no nasu tih mor skih in reč nih sedi men tih lokal ne ga
fli šne ga izvo ra. Vzor ci vino grad niš kih tal (V1 – V4) iz loka cij, ki jih uprav lja vinar sko pod jet je, so odvze ti
na poboč jih. tip tal so glo bo ko obde la na (ri go la na) tla (ev trič na rja va (arič na) (IUSS 2014)), raz vi ta na
eocen skem fli šu. tla vzor če na v dveh zaseb nih vino gra dih (V5, V6) v bli ži ni kemič ne tovar ne in tla vzor -
če na na kme tij skih zem ljiš čih so alu vial na, raz vi ta na fli šni napla vi ni (ev trič na obreč na tla (IUSS 2014)).

Sli ka 1: Loka ci je vzor če nja tal na območ ju Kopra. Legen da: 430 – glo bo ko obde la na (ri go la na) tla, evtrič na, 100 %; 1086 – alu vial na tla, evtrič na, globoka,
na ilov na tem alu vi ju, 60 % in alu vial na tla, evtrič na, glo bo ko ogle je na, na ilov na ti napla vi ni, 40 %; 1186 – glej, evtri čen, mine ra len, sred nje močen,
50 % in glej, evtri čen, mine ra len, zmer no močen, 50 % (pe do loš ka kar ta po TIS / ICPVO 1990–2015).
Glej angleš ki del pris pev ka.

Vzor ce tal smo posu ši li na zra ku, zmle li, četr ti ni li in pre se ja li na zrna vost < 0,063 mm, tako da smo
dobi li 20 g posa mez ne ga vzor ca. Kemič no sesta vo vzor cev so izme ri li v la bo ra to ri ju ACME v Ka na di. Vseb -
nost glav nih oksi dov in neka te rih sled nih prvin so ana li zi ra li z ICP–emi sij sko spek tro me tri jo: 0,2 g vzor ca
so raz klo pi li z li ti je vim meta bo ra tom/te tra bo ra tom in raz red če nim duši ko vim raz kro jem. Ognjevz drž ne
prvi ne so dolo či li z ICP–ma sno spek tro me tri jo po ena kem raz klo pu. Izgu ba pri žare nju (LOI) je raz li ka
v te ži po žar je nju pri 1000 °C. Skup ni ogljik (tOt/C) in žve plo so dolo či li z me to do Leco. Vseb nost ple -
me ni tih in navad nih kovin so ana li zi ra li z ICP–ma sno spek tro me tri jo, tako da so 0,5 g vzor ca raz klo pi li
z zla to top ko. toč nost in natanč nost ana li ti ke ter meje določ lji vo sti smo oce ni li kot dobre za veči no prvin,
razen Ag, As, Be, Cd, Hg, Mo, Se, Sb, Sn, tl in W, ki smo jih zato izv ze li iz nadalj nje raz pra ve.

Nor mal nost poraz de li tve podat kov smo testi ra li vizual no s hi sto gra mi in gra fi nor mal ne ver jet no sti,
s pri mer ja vo arit me tič na sre di ne, geo me trič ne sre di ne in media ne, s pre sku ša njem zamak nje no sti in koni -
ča vo sti ter s Sha pi ro-Wil ko vim testom kot ga pred la ga Madansky (1988). Bolj sime trič ne poraz de li tve
podat kov smo dose gli z Box-Cox trans for ma ci jo (Box in Cox 1964). Sta ti stič ne teste so za vse spre men -
ljiv ke izra ču na ne s trans for mi ra ni mi podat ki, ven dar so opi sne sta ti sti ke in gra fič ne ilu stra ci je pri ka za ne
s su ro vi mi podat ki.

3 Rezul ta ti in raz pra va
Opi sne sta ti sti ke za vse prvi ne in za obe leti vzor če va nja so zbra ne v pre gled ni ci 1.

Vseb no sti »stru pe nih« prvin, poleg Fe, tudi Mg, Al, Co in Ni, bi se mora le zara di pra še nja zvi ša ti. Ven -
dar pri mer ja va geo ke mič nih ana liz tal s sta ti stič nim t-te stom, ni poka za la nobe nih sta ti stič no zna čil nih
raz lik v vseb no sti prvin med leto ma 2008 in 2011. Izje ma je Co, kate re ga vseb nost je bila leta 2011 pov -
preč no celo 2 mg/kg niž ja. to kaže, da pra še nje ni vpli va lo na kemič no sesta vo vrh njih hori zon tov tal.
Pov preč ne vred no sti Al2O3, MgO in Cr so v obeh letih podob ne, a je v letu 2011 raz pon vred no sti celo
manj ši. Po pra še nju so izmer je ne pov preč ne vred no sti Fe2O3, Co, Cu, Pb in Zn niž je, varia bil nost vred -
no sti pa je osta la podob na.

Gle de na sta nje pred pra še njem vse tež ke kovi ne (ra zen Cr) in neka te re glav ne prvi ne, vključ no z Fe2O3,
kaže jo neko li ko niž je sred nje vred no sti (pre gled ni ca 1). Media ne vseb no sti prvin v po sa mez nem letu so
si še bolj podob ne, ker nanje ne vpli va jo ekstrem ne vred no sti ozi ro ma one sna že ni vzor ci.

Niz ki varia cij ski koe fi cien ti (CV) pome ni jo narav no varia bil nost, med tem ko viso ki kaže jo na antro -
po ge no uve de ne vire spre men lji vo sti. Za veči no prvin se je vred nost CV v letu 2011 zni ža la. tudi v pri me rih,
ko so se vred no sti CV povi ša le – Co in Cr le oko li 10, za Ni in Zn oko li 20 ter za Cu in Pb prib liž no 30, lah -
ko to raz lo ži mo z na rav nim ozad jem in del nim antro po ge nim pris pev kom.

Če prav nismo ugo to vi li raz lik v vseb no sti prvin v tleh vzor če nih pred in po naključ nem pra še nju sljud -
na te ga hema ti ta, bi lah ko obsta ja le raz li ke v nji ho vi vseb no sti gle de na to, koli ko so vzorč ne loka ci je odda lje ne
od vira pra še nja. Območ je smo zato raz de li li v tri cone odda lje no sti od ter mi na la za raz su ti tovor, in sicer:
< 1,5 km (L2, L3), 3–3,5 km (N1 – N6 in V3 – V6) in 3,5–4 km (K1 – K6 in V1 – V2). Ana li za varian ce je
poka za la 95 % ver jet nost raz lik v vseb no sti SiO2, Na2O, MnO, LOI, C/tOt in Cr gle de na odda lje nost od
pri sta niš ča.

154



Iz sli ke 2 je raz vi den pada jo či trend vred no sti SiO2, Na2O in Cr od pri sta niš ča pro ti notra njo sti ter neko -
li ko manj pre prič ljiv trend pada nja za Pb in Zn. Za SiO2, Na2O in Cr je raz log lah ko nji ho va viso ka vseb nost
v peš če ni frak ci ji alu vi ja (Zu pan čič in Sko be 2014). Poraz de li tve ni trend Pb in Zn je tež je loč jiv, zara di pre -
cejš nje ga raz po na vseb no sti, ki je ver jet no posle di ca narav ne varia bil no sti tal, napa ke vzor če nja in/ali ana li ti ke
ali še kak šne ga dru ge ga raz lo ga. Viš je vred no sti bliž je pri sta niš ču tako lah ko pri pi še mo one sna že nju z iz -
pu šni mi pli ni vozil, ladij in raz lič nih stro jev, ki jih upo rab lja jo v pri sta niš ču (Fröhling in Lud zay 2002;
Kum mer s sod. 2009). tren di Cu in Ni so lom lje ni – vred no sti so bli zu pri sta niš ča neko li ko niž je kot v ob -
moč ju 3–3,5km in zno va pada jo v naj bolj odda lje nem pasu. Poraz de li tev Cu mor da odra ža neko li ko povi ša ne
vseb no sti v vi no gra dih (Ba ker in Senft 1995; Besnard s sod. 2001; rus jan s sod. 2006). Pri Ni je lah ko razlog
nje go va viso ka narav na varia bil nost.
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Pre gled ni ca 1: Opi sne sta ti sti ke glav nih prvin (%) in tež kih kovin (mg/kg) za leto 2008 (prva vrsti ca), in leto 2011 (dru ga vrsti ca). LOI – žaroiz gu ba,
TOT/C – skup ni ogljik.

arit me tič na geo me trič na me dia na mi ni mum mak si mum stan dard ni va ria cij ski
sre di na sre di na odklon koe fi cient

Si O2 53,0 52,8 51,9 44,7 63,2 4,68 8,8
52,8 52,7 51,4 45,7 64,5 4,59 8,7

Al O3 10,0 9,9 10,0 8,4 11,8 0,99 10,0
10,1 10,1 10,2 9,0 11,4 0,82 8,1

Fe2O3 4,4 4,4 4,3 3,7 5,1 0,40 9,1
4,3 4,3 4,3 3,8 4,9 0,33 7,8

Mg O 1,4 1,4 1,4 1,0 2,8 0,35 24,6
1,4 1,4 1,4 1,2 1,6 0,11 8,3

Ca O 10,7 10,3 11,1 4,1 14,2 2,66 24,9
10,9 10,6 11,8 4,6 14,0 2,40 22,0

Na2O 0,9 0,9 0,9 0,7 1,1 0,08 8,2
1,0 1,0 1,0 0,8 1,1 0,081 8,2

K2O 1,607 1,7 1,7 1,4 2,1 0,16 9,6
1,7 1,7 1,8 1,5 2,1 0,16 8,9

Ti O2 0,6 0,6 0,6 0,5 0,7 0,05 8,9
0,6 0,6 0,6 0,5 0,7 0,04 7,1

P2O5 0,17 0,17 0,17 0,13 0,25 0,04 21,1
0,17 0,17 0,18 0,08 0,24 0,04 23,6

Mn O 0,11 0,10 0,11 0,05 0,13 0,017 15,7
0,11 0,10 0,11 0,06 0,13 0,02 20,8

LOI 16,8 16,6 17,5 11,8 20,5 2,58 15,3
16,7 16,6 17,2 10,8 20,2 2,20 13,2

C/TOT 4,0 3,8 4,0 1,8 5,7 0,99 24,9
3,9 3,8 4,0 1,7 4,9 0,77 19,7

Co 18,1 18,0 18,1 14,3 20,9 1,63 9,0
16,6 16,6 17,0 13,5 18,7 1,56 9,4

Cr 216,6 214,7 212,3 178,1 315,1 30,28 14,0
221,1 219,6 219,2 184,9 294,5 27,49 12,4

Cu 51,5 46,8 44,9 31,8 180,90 31,66 61,4
44,4 42,9 40,1 29,8 77,8 12,73 28,7

Ni 80,3 80,0 80,2 64,0 91,8 6,40 8,0
78,9 76,4 82,5 47,8 95,0 14,65 18,8

Pb 18,6 18,2 17,4 13,4 30,3 4,14 22,2
16,5 15,6 17,6 7,0 26,2 4,82 29,2

Zn 71,5 67,9 64,0 57,0 212,0 32,91 46,0
66,7 65,1 67,0 40,0 105,0 14,57 21,8
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Sli ka 2: Sred nja vred nost (toč ka) in raz pon (mi ni mum – mak si mum) vred no sti SiO2, Al2O3, Fe2O3, MgO, CaO, Na2O, LOI, C/TOT (v %), Co, Cr, Cu, Ni, Pb
in Zn (v mg/kg) v letu 2011 v treh raz lič nih conah odda lje no sti (v km) od pri sta niš ča.
Glej angleš ki del pris pev ka.

Zvi še va nje vseb no sti Al2O3, MgO, CaO, LOI in C/tOt pro ti notra njo sti odra ža mine ral no sesta vo tal
(Zu pan čič in Sko be 2014). Bliž je mor ju je v tleh več s kre me no vim peskom boga te frak ci je ter manj kar -
bo na ta in gli ne ne frak ci je (sli ka 1). Varia bil nost in sred nja vred nost Al2O3 sta naj niž ji najb liž je pri sta niš ču,
kar potr ju je, da pra še nje iz ter mi na la ni vpli va lo na izmer je no vseb nost. trend poraz de li tve Co je enak,
a ka že v vseh treh območ jih zelo širok raz pon vred no sti. razen tega tudi vseb no sti Fe2O3 naraš ča jo od pri -
sta niš ča pro ti zaled ju, kar ne potr ju je vpli va pra še nja hema ti ta na kemi zem tal.

Obo ga ti tve ni fak tor ji (EF) »kri tič nih« prvin (Al2O3, Fe2O3, MgO, Co, Cr, Cu, Ni, Pb, Zn), izra ču na ni
kot raz mer je med kon cen tra ci ja mi izmer je ni mi po pra še nju v letu 2011 in pred njim v letu 2008 (Man ta
s sod. 2002, Aco sta s sod. 2009), so pred stav lje ni v pre gled ni ci 2. Kadar je EF več ji od ena, je kon cen tra -
ci ja kovi ne viš ja od lokal ne vred no sti ozad ja in kaže na antro po ge ni vpliv (Luo s sod. 2012). Očit no je, da
obrav na va ni ele men ti na raz lič nih loka ci jah nima jo ena ke ga vzor ca. Pra vi lo ma so osi ro ma ši tve več je od
obo ga ti tev, EF pa so tako majh ni, da jih je mogo če pri pi sa ti narav ni ali ana lit ski spre men lji vo sti in ne one -
sna že nju zara di pra še nja.

He ma tit kop lje jo v rud ni ku Wal den stein v Av stri ji (In ter net 3). Meta morf ni skri lav ci koralm ske ga kri -
sta li nič ne ga kom plek sa so oru de ni z žil nim tipom mine ra li za ci je. Hema tit vse bu je > 92 % Fe2O3, do 6 %
tiO2 in manj še vseb no sti MnO ter V2O3. V klo rit no-he ma tit ni rudi je lah ko oko li 6 % Al2O3, 3,5 % MgO
in 4 mg/kg Ni (Proc ha ska s sod. 1995). Zato ni pre se net lji vo, da posa mez ni del ci pri kam ni ne v rudi pris -
pe va jo k po vi ša nju Al2O3 in MgO, ki so ju v me di jih ozna či li kot »ne var ne«. Hema tit sam je pre cej iner ten.
Ni in Co sta lah ko v manj ših koli či nah pri sot na tudi v rudi, kjer nado meš ča ta Fe v he ma ti to vi kri stal ni
rešet ki. V taki obli ki sta za lju di neš ko dlji va.

Pre gled ni ca 2: Obo ga ti tve ni fak tor ji (EF) izbra nih prvin za vse loka ci je, raz vrš če ne v na raš ča jo či odda lje no sti od pri sta niš ča. Obo ga te ne vred no sti
so ozna če ne z ode be lje nim tiskom.

Al2O3 Fe2O3 Mg O Co Cr Cu Ni Pb Zn

L1 0.98 0.88 0.44 0.85 1.21 0.21 1.06 0.62 0.33
L2 1.10 1.11 1.15 1.14 1.00 0.77 1.12 0.97 1.07
L3 1.03 0.98 1.03 0.97 0.93 0.59 1.08 1.06 1.09
N6 0.96 0.93 1.13 0.88 0.83 1.16 1.12 0.87 1.26
V4 1.02 0.91 1.08 0.76 0.97 1.40 1.16 1.12 1.23
N3 1.04 1.02 1.02 1.04 1.07 1.17 1.05 1.07 1.10
N5 0.98 0.93 0.88 0.93 1.03 1.04 0.93 0.82 1.02
V5 1.05 0.97 1.05 0.92 1.10 1.18 1.03 1.04 1.11
V6 1.08 1.01 1.08 1.03 1.00 0.63 1.06 0.80 1.00
N1 0.98 0.91 0.95 0.94 1.15 0.91 0.97 0.96 1.02
N4 1.01 0.98 1.01 0.92 1.00 0.77 0.67 0.37 0.62
N2 1.10 1.07 1.11 1.02 1.06 1.04 1.17 1.15 1.16
V3 0.98 0.92 0.98 0.79 1.08 1.09 1.02 1.12 1.11
V1 1.02 0.95 1.09 0.79 0.94 1.36 1.05 1.08 1.16
V2 1.05 0.97 1.03 0.91 1.15 0.59 0.58 0.52 0.63
K3 0.98 1.00 0.97 0.90 1.07 1.09 1.08 1.13 1.10
K4 0.95 0.92 1.00 0.88 0.94 1.02 0.53 0.67 0.67
K2 0.98 0.95 0.94 0.73 1.00 1.17 1.03 1.02 1.19
K1 1.08 0.97 1.08 0.95 1.03 1.27 1.09 1.14 1.14
K5 0.97 0.94 0.94 1.02 1.04 1.00 0.99 0.98 1.23
K6 1.06 1.03 1.02 1.05 0.97 1.08 0.70 0.39 0.79

Zdru že ni podat ki obeh let (lo ka ci ja L1 je izv ze ta, ker so 2008 ugo tov lje no one sna že nje očit no sani ra -
li) omo go ča jo pri stop z mul ti va riat ni mi sta ti stič ni mi meto da mi (Swan in San di lands 1995). tri je fak tor ji,
izra ču na ni na pod la gi ana li ze glav nih kom po nent, pojas nju je jo sko raj 70 % celot ne varia bil no sti. Nero ti -
ra ne fak tor ske obre me ni tve loču je jo geo loš ke in antro po ge ne vpli ve. Prvi fak tor je viso ko obre me njen z Si O2,
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Na2O in Cr ter odra ža viso ko vseb nost kre me na, pove za no z viš jo koli či no peš če ne frak ci je v vzor cih bližje
mor ju. Sklad no s tem je ta fak tor, zara di niz ke vseb no sti kal ci ta, viso ko nega tiv no obre me njen s Ca O, LOI
in C/tOt. Dru gi fak tor odra ža vseb nost gli ne nih mine ra lov (vi so ko pozi tiv ni Al2O3, Fe2O3, MgO, K2O,
tiO2). Kaže, da sta Co in Ni vsaj del no veza na nanje. Na tret jem fak tor ju so zdru že ne tež ke kovi ne Cu, Ni,
Pb in Zn, pri čemer so Co, P2O5 in MnO nega tiv no obre me nje ni. Nave de ne sku pi ne mine ra lov/pr vin prika -
zu je sli ka 3. Možen antro po ge ni vir Zn in Pb je lah ko pro met, saj je nekaj Pb pri sot ne ga tudi v neos vin če nem
in dizel skem gori vu (Fröhling in Lud zay 2002; Kum mer s sod. 2009), neko li ko Zn pa vse bu je jo tudi pnevma -
ti ke (US EPA 1979). Izvor Cu je lah ko dvo jen: upo ra ba fun gi ci dov v vi no gra dih (Be snard s sod. 2001; rus jan
s sod. 2006) in vpliv pro me ta (Cad le s sod. 1997). Viso ka vseb nost Ni je lah ko narav na (Zu pan čič in Sko -
be 2014) ali, vsaj del no, posle di ca zgo re va nja gori va iz sta cio nar nih virov (Pacy na s sod. 2007).

Sli ka 3: Fak tor ske obre me ni tve glav nih prvin in tež kih kovin v tleh iz zaled ja pri sta niš ča vzor če nih v le tih 2008 in 2011. Loka ci ja L1 je izklju če na.
Glej angleš ki del pris pev ka.

4 Sklep
Leta 2008 vzor če na tla, raz vi ta na alu vi ju kar bo nat nih fli šnih kam nin, so omo go či la oce no mož ne povi -
ša ne vseb no sti tež kih kovin, do kate re bi lah ko priš lo zara di nena mer ne ga pra še nja. Leta 2011 je namreč
pri pre to var ja nju hema ti ta ob zelo moč ni bur ji (7,3 m/s) iz Luke Koper odpih ni lo 1000 kg mate ria la. Neu -
rad ni rezul ta ti kemij ske ana li ze so poka za li, da je bilo poleg žele za v pra hu tudi nekaj Al, Mg, Co in Ni.
Neka te ri pred stav ni ki jav no sti so trdi li, da je prah one sna žil oko lje in je ško dljiv pre bi vals tvu.

Po naših razi ska vah je zapo red je koli či ne prvin ena ko v obeh vzorč nih nizih in zna čil no za tla, nasta -
la na fli šnih kam ni nah boga tih s Cr in Ni.

Edi na prvi na s sta ti stič no raz lič no vseb nost jo med obrav na va ni ma leto ma je Co, a je nje go va vsebnost
po pra še nju celo niž ja kot pred njim. Ugo tov lje ne pov preč ne vred no sti Al2O3, MgO in Cr so osta le podob -
ne, pov preč ne vseb no sti Fe2O3, Co, Cu, Ni, Pb in Zn so v letu 2011 niž je. Gle de na media no so raz li ke
v vseb no stih prvin med obe ma vzor če ni ma leto ma še manj izra zi te. Za veči no prvin (Al2O3, Fe2O3, K2O,
CaO, MgO, tiO2, LOI, C/tOt, Cr, Cu, Zn) se je vred nost CV med obe ma leto ma zni ža la, za neka te re od
njih se je pove ča la (P2O5, MnO, Co, Ni, Pb). Kljub temu so vred no sti CV za Co in Cr le oko li 10, za Ni in
Zn oko li 20 ter za Cu in Pb prib liž no 30, kar kaže na več ji geo ge ni in manj ši antro po ge ni vir tež kih kovin.

Pri mer ja va treh con, od ter mi na la za raz su ti tovor odda lje nih < 1,5 km, 3–3,5 km, in 3,5–4 km, je poka -
za la raz li ke v vseb no sti SiO2, Na2O, MnO, LOI, C/tOt in Cr. Sred nje vred no sti SiO2, Na2O, Cr, Pb in Zn
se z ve ča njem raz da lje od pri sta niš ča zmanj šu je jo. Za SiO2, Na2O in Cr je lah ko raz log nji ho va kon cen -
tra ci ja v peš če ni frak ci ji alu vi ja in posle dič no v tleh raz vi tih na njem. Za Cu in Ni so vred no sti niž je bli zu
pri sta niš ča, viš je v 3–3,5 km coni in spet niž je v naj bolj odda lje nem območ ju. Poraz de li tev Cu mor da odraža
upo ra bo fun gi ci dov v vi no gra dih. Spre men lji vost vseb no sti Ni, Pb in Zn je lah ko narav na, posle di ca ana -
lit ske napa ke ali člo ve ko ve ga vpli va. Vseb no sti Al2O3, MgO, CaO, LOI in C/tOt se pro ti notra njo sti viša jo,
kar kaže na rela tiv no več jo koli či no kar bo na ta in gli ne ter niž jo koli či no kre me na v tleh. Co sle di iste mu
tren du, a z ve li ko varia bil nost jo. Naraš ča jo či trend Fe2O3 od pri sta niš ča pro ti zaled ju ne pod pi ra trdi tve o one -
sna že nju tal zara di pra še nja hema ti ta.

Obo ga ti tve ni fak tor ji dveh loka cij, vzor če nih najb liž je pri sta niš ču (L2, L3), kaže jo da so v letu 2011
tla neko li ko obo ga te na z Al2O3, MgO, Ni in Zn. Z Fe2O3 in Co so tla obo ga te na v lo ka ci ji najb liž ji pri sta -
niš ču (L2) in osi ro ma še na v bolj odda lje ni loka ci ji (L3), Pb pa je obo ga ten v lo ka ci ji L3 in osi ro ma šen v lo ka ci ji
L2. Cu je gle de na sta nje pred pra še njem osi ro ma šen. Vseb nost Cr je osta la sko raj ena ka. Obo ga ti tve ni
fak tor ji so tam, kjer smo povi ša nje zaz na li, tako majh ni, da gre ver jet ne je za narav no ali ana lit sko varia -
bil nost in ne za one sna že nje s he ma ti tom.

Že le zov oksid je narav ni mate rial. Hema tit kop lje jo v me ta morf nih kam ni nah, zato je povsem nor -
mal no, da je kemij ska ana li za pra hu zaz na la tudi nekaj Al2O3, MgO iz pri kam ni ne. tudi Ni in Co sta lah ko
v manj ših koli či nah pri sot na v rudi, saj nado meš ča ta Fe v kri stal ni rešet ki hema ti ta. V taki obli ki sta za
lju di neš ko dlji va.

Fak tor ska ana li za zdru že nih podat kov obeh let jasno loči vpliv matič ne ga mate ria la od kon ta mi na -
cije. Prvi fak tor inter pre ti ra mo kot »raz da ljo od mor ja«. Viso ko pozi tiv no je obre me njen s Si O2, Na2O in
Cr, kar je posle di ca kopi če nja kre me na in peska ter raz tap lja nja kar bo na ta (Ca O, LOI, C/tOt) bliž je morju.
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Dru gi fak tor, obre me njen z Al2O3, Fe2O3, MgO, K2O in tiO2, izra ža »vseb nost gli ne«. Ver jet no sta tudi Co
in Ni vsaj delo ma veza na na te mine ra le. tret ji fak tor smo ime no va li »tež ke kovi ne«. tret ji fak tor je pozi -
tiv no obre me njen s Cu, Ni, Pb in Zn ter nega tiv no obre me njen s Co, P2O5 in MnO. Antro po ge ni del Zn
in Pb je mor da posle di ca pro me ta motor nih vozil. Vir Cu bi bil lah ko dvo jen: upo ra ba fun gi ci dov v vi no -
gra dih in pro met. Vseb nost Ni je narav na ali, vsaj del no, posle di ca zgo re va nja gori va.

ZAHVALA: Za finanč no pod po ro se zah va lju je mo Mini strs tvu za viso ko šols tvo, zna nost in teh no lo gi jo
Slo ve ni je (pro gram P1-0008). Naj lep ša hva la prof. dr. Hele ni Grč man in mag. toma žu Pru su za pomoč
pri kla si fi ka ci ji tal in Ire ni tič (vsi iz Cen tra za pedo lo gi jo in vars tvo oko lja, BF, UL) za izris pedo loš ke
kar te z lo ka ci ja mi vzor če nja.

5 Lite ra tu ra
Glej angleš ki del pris pev ka.
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Janez Nared, Nika razpotnik Visković, Blaž Komac, Sustainable Spatial Development in the Alps

1 Introduction
this special issue of Acta geographica Slovenica discusses selected topics in spatial development in the Alps
from the perspective of spatial planning legislation, stakeholder engagement in spatial planning decisions,
tools that enable the effective flow of expertise and exchange of instruments, and best practices across the
Alps, as well as from the economic perspective using the example of Alpine regions’ reaction to the eco-
nomic crisis that affected Europe and the rest of the world at the end of the past decade. By including articles
written as part of the WIKIAlps project, which was financed through the EU transnational cooperation
program Alpine Space, this special issue seeks to invigorate discussions on sustainable spatial development
in the Alps and thus contributes to a greater familiarity with this issue and to more prudent decisions.

2 The articles
In their article »transnational Needs of Sustainable Spatial Development in the Alps: results from an Analysis
of Policy Documents,« Marzelli and Lintzmeyer present the international needs of Alpine spatial devel-
opment, analyzing thirty-two documents (i.e., spatial development strategies, plans, and reports) at the
transnational, binational, and national levels. their research includes a quantitative analysis of keywords,
in which they draw attention to their interconnections and overlaps, and define the transnational char-
acter of individual categories from the viewpoint of how frequently individual topics occur. their analysis
continues by assessing the added value of the documents studied, the obstacles that limit their implementation,
and the stakeholders the documents refer to. the results of the analysis show a need for international coor-
dination of individual policies in formulating strategies and governance processes, managing natural
resources, and creating an adequate knowledge base to facilitate international decision-making.

Stakeholder engagement in the planning process is one of the increasingly frequently expressed assump-
tions of sustainable spatial development. In their article »Achieving Sustainable Spatial Development in
the Alps through Participatory Planning,« Nared et al. examine spatial planning legislation in seven Alpine
countries and analyze how individual stakeholders engage in spatial planning processes. the authors pre-
sent the planning systems applied in the countries studied and use twenty-seven pieces of legislation to
establish that the participatory process is slowly growing in importance, even though it continues to lag
behind expectations; it is often viewed as a necessary evil, while at the same time many otherwise inter-
ested groups have inadequate expertise and skills to actively participate in the planning process. In this
regard, they highlight the need for more active use of the participatory process in formulating documents
and the need to train planners in participatory methods and techniques.

Engaging actors at the local and regional levels is relatively simple, whereas within a wider context,
such as international challenges like spatial development in the Alps, the participatory process is made
difficult due to large spatial distances and language barriers. In this connection, various online tools have
recently become commonplace. they use new information and communication technologies to make it
possible for all interested parties to become involved in discussions and shaping policies, using a bottom-
up approach. In their article »Web-Based Instruments for Strengthening Sustainable regional Development
in the Alps,« Borsdorf, Bender, Braun, and Haller analyze the application of web 2.0 technologies and pre-
sent the key results of various projects from this field (e.g., GALPIS, DIAMONt, mountain.trIP, and
WIKIAlps). they highlight the fact that, in addition to a general discussion, these types of tools also enable
the participation of the general public, not only in the role of passive observers, but also as active joint shapers
of spatial planning and development policies.

the last article on sustainable spatial development in the Alps (Brozzi et al. 2015) focuses on the broader
developmental aspect of Alpine regions, examining how the NUtS2 and NUtS3 regions covered in the
Alpine Space program responded to the economic crisis that affected Europe after 2007. the authors’ main
attention is directed to regional resilience, examining the reasons for the various reactions of regions in
different social, economic, and spatial circumstances, based on which the crisis affects some more and oth-
ers less. to illustrate the effects of the crisis, the authors compare indicators from before and after the crisis.
their findings show differences between the three groups of regions studied as well as at the national level,
which is reflected in a poorer response of individual Italian and Slovenian regions, or a greater impact on
these regions.
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3 Conclusion
the realization that spatial development in the Alps is an extremely complex process is the common denom-
inator of the contributions in this special issue of Acta geographica Slovenica. It is connected with a broad
range of institutions at various levels, starting with eight Alpine countries on the one hand and many local
communities and inhabitants on the other. Dividing the responsibilities between territorial units and sec-
tors when dealing with shared challenges also calls for joint approaches in overcoming these challenges.
From this perspective, it is necessary to have good knowledge of spatial processes, differences in spatial
planning legislation, and the principles of engaging the relevant stakeholders in the decision-making process-
es. In addition, it is also vital to seek new forms of cooperation, such as a shared knowledge base like the
WIKIAlps online encyclopedia and other comparable information platforms. the goal is to transcend bound-
aries and overcome bureaucratic obstacles, and to build on the shared potential and wealth of knowledge
that people living in the Alps have acquired through life experience.
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1 Introduction
Due to the vulnerability of the Alps and the interconnection of specific economic, social, and environmental
factors in this area, the issue of sustainable spatial development in the Alps has been a concern for experts
from all Alpine countries (Cortines, Pecher and Brozzi 2014; Petek 2005; razpotnik, Urbanc and Nared 2009;
Bocco and Zeppetella 2011; Bätzig 2003; Schönthaler, von Andrian-Werburg 2008; tappeiner et al. 2008;
Marzelli, Lintzmeyer and Schwarz 2008; Urbanc, Perko and Petek 2008, Bole and Nared 2010). Because
of their rich natural resources, the importance of transport corridors, and exceptional tourism potential,
the Alps are exposed to a number of environmental and spatial pressures. the conditions are additional-
ly aggravated by the extremely dynamic terrain, which limits activities and settlement to specific areas.
Spatial development is thus torn between the interests of the local population, the business community, envi-
ronmental protectionists, transport experts, tourism providers, and others that seek opportunities in this
attractive mountainous environment.

An analysis of developmental trends at the level of Alpine municipalities (Pfefferkorn 2007) showed
that the share of urban municipalities that is, municipalities with high population density, a large num-
ber of jobs, and great appeal for workers from neighboring areas has grown considerably over the past decades
(it nearly doubled between 1981 and 2001). During the same period, the number of tourism, suburban
and peripheral municipalities grew by 41%, whereas the number of balanced and other municipalities
decreased by over 60%. Within the EU context, there was an above-average increase in the population and
jobs in the Alps, even though despite this growth many workers depend on jobs in major metropolitan
regions on the edges of the Alps. In terms of spatial development, the growth in the number of buildings
is especially alarming; this increased by a third between 1981 and 2001. this points to strong suburban-
ization and urban sprawl, which are especially typical of tourism-oriented municipalities, in which the number
of buildings increased by 56.6%. the share of rural population decreased by over 40% during the same
period. these processes indicate great differences in the Alps between the extremely intensive urban and
tourism-oriented areas on the one hand and the less promising peri-urban and peripheral areas on the
other (Pfefferkorn 2007).

the processes described have significantly transformed the Alps over the past decades and they indi-
cate a need for responsible spatial planning that takes into account the developmental specifics of the Alps
and ensures that the Alpine resources and this area’s appeal are preserved in the long run, while also ensur-
ing prosperity and a high-quality living environment for the local population.

2 The Alps: defining the spatial context
When discussing sustainable spatial development in the Alps, one cannot ignore their spatial context. On
the one hand, in terms of physical geography, the Alps are a massif that extends across a good portion of
central Europe, and on the other hand, through the adoption of the Alpine Convention and the Alpine Space
transnational program, the Alps have also gained a political and developmental connotation. Considering
that the physical geographical extent of the Alps differs from that defined in the Alpine Convention and
the Alpine Space program, and that familiarity with these areas is important for understanding the arti-
cles presented in this special issue, short definitions of these three spatial categories are provided below.

2.1 The Alps as a mountain range
the Alps are part of an approximately 1,000 km long and 250 km wide mountain chain, which was formed
during the Alpine orogeny in the Neogene, approximately sixty-five million years ago. Because they extend
across various European regions, they are important for Europe’s spatial and sociopolitical development
(Diem 2014). Elevated landscapes influenced settlement and routes, and subsequently the frequency and
quality of contacts between inhabitants, and the economy (Gams 2001). In order to understand the role
of the Alps in spatial development, one must also take into account the neighboring ranges of hills and
mountains, such as the Pyrenees, the Apennines, the Massif Central, the Jura Mountains, the Black Forest,
the Carpathians, and the Dinarides, and the intermittent lowlands and basins, such as the Po Plain and
the Pannonian Basin.
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the Alps stand in the watershed between the Mediterranean Sea and the north Atlantic, rising from
900 m at Vienna to almost 5,000 m in the west, where their highest peak, Mont Blanc (4,810 m), is locat-
ed. the Alps have a dynamic terrain, which was transformed significantly by glaciers during the
Pleistocene and by hydrogeomorphological processes during the Holocene. Hydrogeomorphological process-
es continue to have a strong impact on spatial development. In mountainous regions, where heavy rains
are frequent, (flash) floods, debris flows, and landslides are common. there are also a lot of rockfalls and
avalanches, and earthquakes are common on the southern margins of the Alps.

the Western Alps are the highest, but also the narrowest: on the Italian side the distance between the
central ridge and the plain is only about 50 km. In the Central Alps, the valleys and plateaus between them
have a different orientation, and the Eastern Alps run in an east-west direction. the central and highest
part of the Alps is made of igneous and metamorphic rock, whereas sedimentary rock (especially flysch
and limestone) predominates in their northern and southern foothills.

Valleys and basins primarily formed along the faults that run across the Alps and, in addition to the
infrequent plateaus and low hills, they are the only areas suitable for settlement. the most important val-
leys in the Eastern Alps are those extending from east to west (along the Inn and Drava rivers), and the
most important valleys to the west are those that cross the Alps in a north-south direction (Susa, Aosta,
Osola and ticino, Valtellina, Adige) and along which there are around forty major mountain passes
(Fedele 2011).

Settlement, thoroughfares, and the economy in the Alps depend on the terrain and the related char-
acteristics of the water resources, climate, and vegetation. the climate is primarily affected by elevation
and surface orientation, which is why the Alps are characterized by low summer temperatures and the fact
that the temperature amplitude, insolation, heavy rain, and aridity decrease with elevation. the snow line
in the Alps lies at 2,500 m in the central part and at 3,000 m on the margins, and the receding glaciers are
an important source of fresh water (Gabrovec et al. 2014). Alpine rivers are characterized by different sea-
sonal cycles, great discharge fluctuations, and great transport power, which is why the majority of them
have formed extensive plains at the foot of the Alps. the southern side of the Central Alps is drained by
the Po river, the rhine flows to the north, the rhône is the largest river in the west, and the Danube with
its tributaries lies in the east. there are several glacial lakes on the edges of the Alps, which are important
for tourism. the most important lake in Switzerland is Lake Geneva, and the most popular lakes for tourism
are those in Italy (Lake Maggiore, Lake Lugano, Lake Como, and Lake Garda). Others lie to the north: Lake
Neuchâtel, Lake Lucerne, Lake Zurich, Lake Constance, Lake Chiem (Chiemsee), and Lake Atter (Attersee).
the tourism orientation of the Alps is also highlighted by fourteen national parks, the majority of which
are found in Austria and Italy (four each). France has three, and Switzerland, Germany, and Slovenia each
have one. In addition to the countries mentioned here, the Alpine countries also include Liechtenstein.

2.2 The Alpine Convention
the shared challenges of the Alpine countries and regions, such as spatial planning, transport, the power
industry, and tourism, encouraged eight Alpine countries (i.e., Austria, France, Germany, Italy, Liechtenstein,
Monaco, Slovenia, and Switzerland) to engage in coordinated international cooperation. In October 1989,
ministers from these countries adopted a resolution on preparing a draft treaty governing the protection
and sustainable development of the Alps. Based on this, on November 7th, 1991 Austria, France, Germany,
Italy, Switzerland, Liechtenstein, and the EU signed the Convention on the Protection of the Alps (Framework
Convention 1993; Alpine Convention). Slovenia signed it in March 1993, and Monaco joined it on the basis
of a special additional protocol. the Alpine Convention entered into force in March 1995 as the first con-
vention protecting a mountainous region (History 2015).

In terms of organization, the Alpine Convention consists of the following bodies: 1) the Alpine Conference
is a political decision-making body composed of the ministers of the member states, of which one assumes
the presidency over the convention every two years; 2) the Permanent Committee is the executive body
of the Alpine Conference composed of representatives of the member states that ensure that the Alpine
Convention’s ideas, principles, and aims are carried out in practice; another important body of the Alpine
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Convention is also 3) the Permanent Secretariat, which supports the bodies established by the convention,
provides expert, logistic, and administrative assistance, and helps the member states carry out the activi-
ties required by the Alpine Convention and its protocols; other important elements of the convention’s
organizational structure include 4) the Compliance Committee, 5) the Convention Depository, 6) Working
Groups, and 7) Observers (Organization 2015).

In addition to the Framework Convention, protocols and declarations are also important instruments
ensuring harmonized spatial development. Protocols provide guidelines in the following areas: spatial plan-
ning and sustainable development, conservation of nature and the countryside, mountain farming, mountain
forests, tourism, energy, soil conservation, and transport.

two additional protocols have been adopted: the Protocol on the Solution of Litigations, and the Protocol
on the Principality of Monaco’s Membership to the Convention. In 2006, two declarations were adopted
in addition to these protocols: the Declaration on Population and Culture (2006) and the Declaration on
Climate Change (2006).

the joint instruments (i.e., the Framework Convention and its protocols) contribute to the sustain-
able development of the Alpine region via a uniform development concept, the goal of which is to prevent
competition to the detriment of nature and people (the Convention … 2015). through this, the Alpine
Convention has become a role model for other (mountain) macro-regions around the world, such as the
Carpathians and the Andes.

2.3 The Alpine Space transnational cooperation program
the Alpine Space transnational cooperation program is carried out as part of the EU cohesion policy. the
program connects not only the regions in the geographic macro-region of the Alps (i.e., the mountain chain),
but also the surrounding hilly regions and lowlands in the peri-alpine belt, and parts of the Mediterranean
coast and the Danube, Po, Adige, rhône, and rhine Valleys. Specifically, the program covers the whole of
Austria, Liechtenstein, Slovenia, and Switzerland; the rhône-Alpes, Provence-Alpes-Côte d’Azur, Franche-
Comté, and Alsace regions in France; Lombardy, Friuli-Venezia Giulia, Veneto, South tyrol, the Aosta Valley,
Piedmont, and Liguria in Italy; and the Freiburg, Upper Bavaria, Swabia, and tübingen administrative regions
in Germany (Internet 1).

the program covers a total area of 450,000 km², which is home to approximately seventy million peo-
ple (Internet 2). the region’s exceptional diversity is first and foremost the result of the terrain, with mountains
forming a physical divide between local communities, which has led to their unique cultural development
in the past (Gams 2001). On the other hand, political and economic processes have led to the abandonment
of hilly areas, the formation of agglomerations in lowlands, and improved transport accessibility of the
Alpine region (tappeiner, Borsdorf and tasser 2008). the Alpine Space program brings together regions
based on their functional interconnection, which is a necessity for following its basic objectives: directing
sustainable spatial development and encouraging spatial cohesion of the entire region, especially by enhanc-
ing its competitiveness and attractiveness. the program follows these objectives via projects, in which regions,
local communities, and other stakeholders from this area can participate (Strategy Development … 2013).
the essential principle of these projects is the »transnational approach,« which means that they primarily
resolve not only local problems and are not limited only to one country, but focus on challenges that demand
broader solutions (Internet 2). the project partners from various countries or regions exchange information,
knowledge and best practice examples, thus ensuring a higher-quality resolution of problems. the activi-
ties within the European territorial cooperation, including the Alpine Space program, are funded by the European
regional Development Fund.

the priorities of the call for project proposals change slightly with each program period. During the
2000–2006 period, the program focused on promoting sustainable development, enhancing accessibility
in the Alps, and protecting natural and cultural heritage. During the 2007–2013 program period, the cohe-
sion policy focused on meeting the objectives of the Lisbon and Gothenburg strategies: enhancing economic
growth, increasing competitiveness, providing new jobs, and ensuring sustainable and balanced development
(Strategy Development … 2013). these were also the topics of the calls for project proposals within the
Alpine Space program. the new program period (i.e., 2014–2020) will continue to promote sustainable
development, but the main priorities will include developing an innovative and low-carbon society, sus-
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tainable use of natural and cultural heritage, conserving and developing the ecological connectivity of Alpine
ecosystems, and promoting multilevel governance.

A critical assessment of the results of the Alpine Space program to date show that for now their impact
remains intangible and that their implementation in the local environment is insufficient. therefore, only
projects with tangible results in the local environment will be selected and financed in the new 2014–2020
program period (Strategy Development … 2013, Internet 3).

3 Conclusion
According to Onida (2010, 17), »the enlarged EU-27 faces considerable new challenges compared to the
past years. Challenges increased in number and complexity. this has led to … new political constructions
aimed at facilitating the implementation of EU regional policy objectives and priorities, such as ‘region-
al strategies’, in particular in areas where common problems are clearly identified and so are the potential
benefits of better coordinated interventions.« What the former Alpine Convention secretary-general had
in mind was both the Alpine Convention and the Alpine Space transnational cooperation program, each
of which contribute to sustainable development in the Alps in its own way. Shared challenges are an impor-
tant reason for seeking shared solutions, in which national borders are no obstacle. this is also what this
special issue of Acta geographica Slovenica aims to contribute to.

ACKNOWLEDGEMENtS: this article was prepared as part of the project WIKIAlps (a wiki for capi-
talizing on spatial development projects), co-financed by the Alpine Space transnational cooperation program,
which is part of the European territorial cooperation objective of the EU regional policy.
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Web-based instruMents for
strengthening sustainable

regional developMent in the alps
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Sustainable regional development in the Alpine Inn Valley,
Austria, requires direct citizen participation.

A
n

D
R

e
A

S
 H

A
LL

e
R



Axel Borsdorf, Oliver Bender, Fides Braun, Andreas Haller, Web-based instruments for strengthening sustainable regional …

Web-based instruments for strengthening sustainable regional
development in the Alps
DOI: http://dx.doi.org/10.3986/AGS.897
UDC: 913:502.131.1:004.738(234.3)
COBISS: 1.01

ABStrACt: Web-based information and communication technologies enable the inclusion of all stake-
holders in sustainable regional development and raise hopes that these processes will be accomplished from
the bottom up and with broad public participation. this article synthesizes, presents, and critically dis-
cusses solutions for the Alps that use web 2.0 technologies, in particular: (a) GALPIS and DIAMONt with
databases and an interactive webGIS, (b) mountain.trIP as an efficient communication and information
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and development. the results indicate that new information and communication instruments enhance
the implementation, promotion, assessment, and steering of sustainable regional development in the Alps.
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1 Introduction
At the first Alpine conference in Berchtesgaden in 1989, the Alpine countries, together with the European
Economic Community, the precursor to the European Union, declared their intent to create a framework
convention for development in the Alps. the convention was signed by the ministers of the environment
of the Alpine countries in Salzburg in 1991. this was the start of the Alpine Convention, which was rat-
ified by the eight Alpine countries in subsequent years.

the basic ideas of the nine implementing protocols to date are cross-border support for sustainable
regional development in the Alps under conditions of climate change and globalization, as well as increas-
ing international competitiveness and the attractiveness of the Alps. Despite the successes of the Alpine
Convention, the slow ratification of the protocols by the member states and the protracted negotiations
demonstrate the difficulties of implementing these ideas at a political level. In 2000 a structural fund was
therefore created to support transdisciplinary research projects within INtErrEG IIIB: the Alpine Space
Programme. In 2014 it entered its third funding period.

this article focuses on the results of selected projects (from the Alpine Space Programme or other fund-
ing sources) that have made use of the rapidly improving options provided by modern internet information
and communication technologies. these projects are presented below and their scope for promoting sus-
tainable regional development is discussed. the aims are to synthesize and present research projects carried
out from 2000 to 2014 and, based on the authors' experiences, critically discuss their scope for promot-
ing sustainable regional development.

the central hypothesis of this article is that new information and communication tools based on web 2.0
technologies may increase valuable bases for implementing, promoting, and steering sustainable region-
al development in the Alps.

the presentation is mainly based on the publications created within these projects, available docu-
mentation on the internet, and the products, complemented by general literature on these technologies.
the study uses inductive logic: it first discusses the challenges to sustainability within the Alps, then pre-
sents individual solutions, and concludes with an overview.

2 Sustainable regional development: A challenge for the Alps
Soon after the publication of the report Our Common Future by the World Commission on Environment
and Development (the Brundtland Commission) in 1987 (WCED 1987), sustainable development became
a new paradigm, including in the Alps. Since then, the policy of the Alpine Convention has been dedicat-
ed to this overall goal based on environmental compatibility, social coherence, and economic growth for
long periods of time. In response to critical discussions (Spehr 1996; Bergstedt 2005), some authors added
a cultural dimension (safeguarding cultural diversity) and a political dimension (safeguarding political
stability) to the  three pillars (Hodge  1997). In the  German-speaking countries, the  alternative term
Zukunftsfähigkeit (‘future-proof ’; BUND and Misereor 2002) came into use, not least of all under the influ-
ence of the German parliament study commission titled Protecting mankind and the environment.

the pairing »global change and regional sustainability« evolved from the impression that global devel-
opments (climate change and globalization) represent a  particular threat to sustainable development
(Hahne 2010; Coy and Stötter 2013). It included the realization that sustainability strategies could primarily
succeed at the local and regional levels. In contrast, concepts of »glocalization« seek to understand glob-
alization and localization as complementary processes on a micro-meso-macro scale (robertson 1998).
For the Alps, this means that regional sustainability must take into account factors of global change. to
this end, new globally available information and communication technologies can be effectively used to
exchange data, insights, best practices, and research results. Sustainable regional development is thus based
not only on political programs but also on research and close communication between researchers and
practitioners. the  multiannual program of the  Alpine Convention and the  research strategy of
the International Committee on research in the Alps (ISCAr; see Borsdorf et al. 2008) defined sustain-
ability as the main challenge for development in the Alps, and Braun and Borsdorf (2014) added capacity
building, governance, and management. this objective includes powerful information and communica-
tion instruments.
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3 Applying web-based information and communication technologies
Before 1990, scientifically validated information was mostly available in research volumes, journal articles,
or encyclopedias. Communication among researchers was limited to team discussions, postal correspon-
dence, and (more rarely) replies published in journals. In the  early  1990s, almost concurrently with
the emergence of sustainable regional development as an objective, the development of the World Wide
Web (WWW) created a basis for new options. the WWW allowed faster multilateral communication by
e-mail, increasingly more journals were published online (some of them with open access), and data and
maps could be published on the web as databases or via map servers; interaction by the users, however, was
limited to data searches and modification of visualization. Examples are the tirol Atlas (http://tirolatlas.uibk.ac.at/;
regional scale), the ÖrOK Atlas (http://www.oerok-atlas.at/; national) in Austria, and the ESPON moun-
tain regions maps of Europe (http://atlas.espon.eu/).

It was only at the beginning of the twenty-first century that new options were created for citizen–pub-
lic involvement, user-steered webGIS instruments for generating content, and dynamic communication
between researchers, practitioners, and the public. Figure 1 provides an overview on the appearance and
functionality of information and communication over the course of time.

Within spatial planning and development, three main web-based technologies are currently in use –
and accessible via the internet and a browser – to support the generation, provision, and exchange of infor-
mation to enable sustainable regional development. the first is the individual query, analysis, and graphic
representation of spatial data and information from databases via browser-based applications (webGIS).
the second is leveraging new options emerging from the creation of digital social networks (social media),
and the third is the increased use of wiki technology (a content management system) for providing and
managing information relevant to a particular theme.

What makes webGIS applications particularly promising in the context of the public's participation
and regional development is the  fact that they allow users to call up geographical information via
a browser and internet access, and to analyze and display it in line with their individual interests without
having to purchase expensive geodata or costly GIS software. the frequently emphasized distinction between
web mapping as focusing on data display and webGIS as focusing on data analysis (Neumann 2008) is becom-
ing increasingly blurred because newer applications often combine cartographic and analytical functions.
In collaborative planning and development, the combination of webGIS and traditional forms of partic-
ipatory decision-making (Dragićević and Balram 2004) has proved to be a very promising approach to
sustainable development.

Social media are also beginning to play a larger role in spatial planning and development (Deddens 2011),
both as a source of geographical information (Massa and Campagna 2014) – just think of localizing dig-
ital photographs or analyzing user-generated texts by geographical content (social media geographic
information, SMGI) – and as a tool for identifying, including, and involving all stakeholders in decision-making
processes (Bizjak 2012). Krätzig and Warren-Kretzschmar (2014) list the advantages offered by social net-
works as the opportunity to define the topics that matter most to the public, to gather local knowledge

Table 1: Matrix of information and communication systems over the course of time (source: authors)

Scientific Personal Data inquiry Unlimited Participative
information communication and map display communication content generation

Books, Articles ×
Encyclopedias, Atlases,
Static Map Server ×

Emails ×
Databases, Dynamic
Map server ×

Social media, Wiki × ×
(Interactive) WebGIS ×

before 1990 1990–2000 after 2000



about the current state of a region, to identify opinions and development alternatives, and to encourage
direct exchange between the people involved.

Another possibility of using web-based technologies for sustainable regional development is the cre-
ation of wikis on specific themes. Here the focus is on the joint creation, arrangement, and linking of written
entries. Wiki technology (Leuf and Cunningham 2001) offers a comparatively simple content management
system to do this. the concept aims to encourage as many users as possible to contribute to wiki entries,
to categorize them, and to link them to other entries. the knowledge shared on wikis should in theory not
be evaluated by chosen experts, but rather the quality of the entries should be secured by the participants
themselves, who will immediately correct wrong information and discuss controversial material on a ded-
icated discussion page.

these digital tools are often mentioned in connection with buzzwords such as e-democracy or geoci-
tizenship (rotondo and Selicato 2011; Atzmanstorfer et al. 2014). Fredericks and Foth (2013) sum up their
potential as the opportunity to:
• Integrate people that are physically unable to attend civic meetings in regional development processes;
• Engage younger people through new media to participate in decision-making processes;
• Offer stakeholders that decline personal contact with experts an option for participation;
• Monitor, analyze, and enhance public participation in planning processes.

In this context, Mandarano et al. (2010) speak of a new, digital, social capital that is evolving through
the use of web-based information and communication technologies in collaborative regional planning and
development. At the same time, critical voices are being raised about the unthinking application of web-based
technologies in spatial planning and development. Elwood (2010) lists the main points of criticism in the cur-
rent debate as the social and political constructedness of geodata, the knowledge policy concerning spatial
information, and the role of geotechnologies and social media in monitoring and influencing »geocod-
ed« citizens that continuously leave traces in digital space. Moreover, far too little is still known about how
effectively the results from web-based public participation are being integrated into actual spatial devel-
opment concepts and later implemented in practice (Mandarano et al. 2010). From their own experience,
Kelly et al. (2012) therefore rightly point out that most web-based approaches to collaborative planning
and development are still top-down measures. they do not stem from the public's desire for participation,
but from a political order issued to experts to involve as many parties affected as possible.

4 Solutions based on web 2.0 technologies
4.1 DIAMONT and GALPIS

the first georeferenced database in the world with GIS functionality for the Austrian part of the Alps, which
allowed web-based use of free calculation and free map design, was the GALPIS-Web System (Bender and
Pindur 2003; Bender et al. 2010), implemented in 2003. It contains 1,300 variables, is thematically free, and
follows an inductive-explorative logic. It includes data on ecology, biodiversity, demography, agriculture,
tourism, cultural landscapes, and the human habitat. the data from 1971 to 2001 were temporally and spa-
tially harmonized. raster and real-space data were recalculated at the municipal level (LAU 2). the real
strength of GALPIS-Web is its analytical functionality: through the free combination of all variables, the sys-
tem even allows multitemporal (time section or change maps) and multithematic analyses: examples include
location optimization, complex analyses (e.g., degree of urbanization of a municipality), and the creation
of indicators (e.g., sustainability index or provision index). One highlight is the free choice of map design
(Figure 2) in terms of color and signature, labeling, zooming, shading, or reference space (municipality
or permanent settlement area). Examples can be found in Borsdorf (2005).

DIAMONt offers a similar database for the entire Alps (Borsdorf et al. 2008). Here, too, the munici-
pality is the spatial unit of reference. themes include natural space, the environment, society (including
demography, education, and participation), and the economy. Complex indicators can be calculated from
these basic data. However, this is purely a database linked to further data on spatial control instruments
at the international, national, regional, and local levels, as well as to best-practice examples. the DIAMONt
team created an atlas of the Alps (tappeiner et al. 2008), and the mountain.trIP project provides a tuto-
rial on simplified use of the DIAMONt database (mountain.trIP 2014).
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Figure 2: GALPIS-Web allows the graphic display of user-generated indicators (http://www.galpis.at) (Source: Galpis 2014).



4.2 Mountain.TRIP
the EU 7FP project mountain.trIP (Mountain.trIP 2014) used the entire spectrum of web 2.0–based
technologies to link research with practice and to create an efficient communication and information sys-
tem (Braun 2010). It includes short videos (published on youtube; mountain.trIP 2011), a communication
platform, web-based posters and leaflets, tutorials, manuals, teaching tools, news flashes, a project data-
base with an interactive map, a researcher database, job announcements, and a wiki-type information set.
the manual is available in five languages and seeks to show practitioners and researchers how to find results
and data on European mountain areas on the internet (Borsdorf et al. 2011). However, the wiki developed
there (mountain.WOCUr) does not yet offer full wiki functionality.

5 Examples of mountain wikis
Within the context of sustainable regional development, wikis are particularly well suited to providing trans-
formation knowledge because the information offered is not just consumed by practitioners but also generated
and checked. research results find their way to users, but users' insights also find their way back to researchers.
In this way an enhanced exchange between research and practice is taking place that is urgently needed
to achieve sustainable regional development.

Within mountain research, examples already exist on how wikis can be built as tools for collaborative
regional planning and development. the Mountain.trIP project, funded in the EU's Seventh Framework
Programme from 2009 to 2011 (Braun 2010), is already completed. It included the information and com-
munication platform mountain.WOCUr (a wiki for capitalizing useful research). In 2013 and 2014, another
wiki was implemented within the Alpine Space Programme's WIKIAlps project (Marzelli  2014), also
EU-funded. It makes Alpine research results available in a brief and easily comprehensible format.

the web platform mountain.WOCUr aims to support researchers in communicating their findings
to selected stakeholders. the content is divided into four categories. Entries in the »Guidelines« category
help in developing a communication strategy, offer orientation in defining a target audience, and show
researchers how to assess the success of their communication. Entries in the »Examples« and »Lessons Learned«
categories illustrate possible approaches and offer options for making one's own experiences useful for oth-
ers. the »Background Knowledge« category in mountain.WOCUr contains explanations of terms for better
understanding of technical or methodological terms.

In contrast, WIKIAlps aims to support the transnational application of national research results to make
results from individual Alpine countries easier to understand and usable for political decision-makers,
researchers, and businesspeople throughout the Alps. to this end, WIKIAlps applies three different per-
spectives: first, the project perspective, which analyses and reorganizes the results of research projects; second,
the policy perspective, which identifies and tries to understand political and planning challenges and needs
on the basis of transnational and national documents; and, third, the stakeholder perspective, which iden-
tifies and analyses institutional stakeholders.

Although both projects use wiki technology in their technical implementation, they differ in their intend-
ed usage. the mountain.WOCUr project offers communication knowledge in an attempt to improve
the exchange of insights between science and practice. this instrument cannot be changed by users; rather,
it is a kind of online encyclopedia. In contrast, WIKIAlps focuses on preparing concrete project results
on sustainable development within the Alps and promoting their use. It is a genuine wiki and relies on its
content not just being read but also updated, amended, and expanded by its users.

6 Conclusion: The contribution of web-based instruments
to promoting sustainable regional development in the Alps
From the insights gained so far with web-based information and communication technologies within the Alps
(Figure 3), it can be said that they represent a major step forward on the path to including all stakehold-
ers in sustainable regional development. So far the central hypothesis of this article appears to be proved:
new information and communication instruments enhance the implementation, promotion, assessment,
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and steering of sustainable regional development in the Alps. Web 2.0 technologies greatly expand the options
for disseminating information and for communication between researchers, practitioners, and the pub-
lic. Another considerable advantage is improved participation in decision-making processes: with the aid
of the new instruments, non-experts can now not only gain information but also process data themselves
and become involved in improving available information. technologies that allow stakeholders to not only
consume information but also generate it raise hopes that these processes can be carried out bottom-up
and with broad public involvement. Approaches like that of WIKIAlps may thus be considered a milestone
in the ongoing enhancement of collaborative regional planning and development. However, the possibili-
ties have by no means been fully explored yet. Future challenges will mainly be to maintain the new participation
tools beyond the development phase, to improve them further, and to ensure their usefulness for the wider
public in the longer term.

Future development 
of web 2.0 technologies

2014 WIKIAlps

2012 mountain.TRIP (mountain.WOCUR)

2007 DIAMONT

2004 GALPIS

Birth of web 2.0

mountain.TRIP

Figure 3: Development of instruments based on web 2.0 technologies in the Alps.
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but authors should use subchapters sparingly. It is recommended that the article includes Introduction,
Conclusion and references chapters. the titles should be short and comprehensible. Authors should avoid
using footnotes and endnotes.

3 Quoting
When quoting from source material, authors should state the author's last name and the year, separate indi-
vidual sources with semicolons, order the quotes according to year, and separate the page information from
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the author's name and year information with a comma, for example »(Melik 1955, 11)« or »(Melik, Ilešič
and Vrišer 1963; Kokole 1974, 7 and 8)«.If the source material has more than three authors only the first
one should be listed (Melik et al. 1956).

the references' units should be listed according to the alphabetical order of the authors' second names.
If there are more units from the same author in the same year, letters should be added to the citation (for
example 1999a in 1999b).

Every unit consists of three sentences. In the first Author's name, publishing year and article's title are
listed in front of the colon while the title is listed after it. the surnames of the authors and the initials of their
names are separated by commas. the subtitle is separated from the title by a comma.

If the unit is an article, the name and number of the journal is indicated in the second sentence. If the unit
is a monograph, there is no second sentence. the name of the publisher and number of pages are not list-
ed. If the unit is not printed the type (e.g. diploma thesis) should be listed in the second sentence, separated
from information of the institution by a comma. Laws should be qouted by a title, publication name and
its number (e.g. Official gazette 56-2), separated from the publication year in the last part of the quota-
tion.

In the third sentence the place of publishing or the place where the publication is kept are stated.
the Digital object identifier (DOI) has to be included to the quotes if available. For more details please

visit webpage of the Crossref company (www.crossref.org; http://www.crossref.org/guestquery; http://dx.doi.org/).
Few examples:

1) for articles in journals:
• Melik, A. 1955a: Kraška polja Slovenije v pleistocenu. Dela Inštituta za geografijo 3.
• Melik, A. 1955b: Nekaj glacioloških opažanj iz Zgornje Doline. Geografski zbornik 5.
• Perko, D. 2002: Določanje vodoravne in navpične razgibanosti površja z digitalnim modelom višin.

Geografski vestnik 74-2.
• Fridl, J., Urbanc, M., Pipan, P. 2009: the importance of teachers' perception of space in education.

Acta geographica Slovenica 49-2. DOI: http://dx.doi.org/10.3986/AGS49205
2) for chapters in monographs or articles in proceedings:

• Lovrenčak, F. 1996: Pedogeografska regionalizacija Spodnjega Podravja s Prlekijo. Spodnje Podravje
s Prlekijo, 17. zborovanje slovenskih geografov. Ljubljana.

• Mihevc, B. 1998: Slovenija na starejših zemljevidih. Geografski atlas Slovenije. Ljubljana.
• Komac, B., Zorn, M. 2010: Statistično modeliranje plazovitosti v državnem merilu. Od razumevanja

do upravljanja, Naravne nesreče 1. Ljubljana.
3) for monographs:

• Natek, K., Natek, M. 1998: Slovenija, Geografska, zgodovinska, pravna, politična, ekonomska in kul-
turna podoba Slovenije. Ljubljana.

• Fridl, J., Kladnik, D., Perko, D., Orožen Adamič, M. 1998: Geografski atlas Slovenije. Ljubljana.
• Perko, D., Orožen Adamič, M. 1998: Slovenija – pokrajine in ljudje. Ljubljana.
• Oštir, K. 2006: Daljinsko zaznavanje. Ljubljana.

4) for expert's reports, diploma, master and doctoral thesis:
• richter, D. 1998: Metamorfne kamnine v okolici Velikega tinja. Diplomsko delo, Pedagoška fakulteta

Univerze v Mariboru. Maribor.
• Šifrer, M. 1997: Površje v Sloveniji. Elaborat, Geografski inštitut Antona Melika ZrC SAZU. Ljubljana.

5) for sources with unkwnown authors and cartographic sources:
• Popis prebivalstva, gospodinjstev, stanovanj in kmečkih gospodarstev v republiki Sloveniji, 1991 –

končni podatki. Zavod republike Slovenije za statistiko. Ljubljana, 1993.
• Digitalni model višin 12,5. Geodetska uprava republike Slovenije. Ljubljana, 2005.
• Državna topografska karta republike Slovenije 1 : 25.000, list Brežice. Geodetska uprava republike

Slovenije. Ljubljana, 1998.
• Franciscejski kataster za Kranjsko, k.o. Sv. Agata, list A02. 1823–1869. Arhiv republike Slovenije. Ljubljana.
• Buser, S. 1986a: Osnovna geološka karta SFrJ 1 : 100.000, list tolmin in Videm (Udine). Zvezni geološ-

ki zavod. Beograd.
• Buser, S. 1986b: Osnovna geološka karta SFrJ 1 : 100.000, tolmač lista tolmin in Videm (Udine). Zvezni

geološki zavod. Beograd.
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6) for internet sources with known authors and/or titles:
• Vilhar, U. 2010: Fenološka opazovanja v okviru Intenzivnega spremljanja stanja gozdnih ekosistemov.

Internet: http://www.gozdis.si/impsi/delavnice/Fenoloska%20opazovanja_Vilhar.pdf (19. 2. 2012).
• eGradiva, 2010. Internet: http://www.egradiva.si/ (11. 2. 2012).

7) for internet sources with unknown authors, titles or institutions:
• Internet: http://giam.zrc-sazu.si/ (22. 7. 2012).

8) for more internet sources with unknown authors
• Internet 1: http://giam.zrc-sazu.si/ (22. 7. 2012).
• Internet 2: http://ags.zrc-sazu.si/ (22. 7. 2012).

In case 7) the author is quoted in the text, for example (Vilhar 2010), while in case 8) only internet is
quoted, for example (Internet 2).

the laws are cited as follows (name of the law, number of the official gazzette, place of publishing),
for example:
• Zakon o kmetijskih zemljiščih. Uradni list republike Slovenije 59/1996. Ljubljana.
• Zakon o  varstvu pred naravnimi in drugimi nesrečami. Uradni list republike Slovenije 64/1994,

33/2000, 87/2001, 41/2004, 28/2006 in 51/2006. Ljubljana.
If amemdments were proposed to the law they have to be quoted. In the text whole title of the law has

to be quoted or its first few words if the title is a long one, for example (Zakon o kmetijskih zemljiščih 1996)
ali (Zakon o varstvu … 1994).

All the quoted contributions have to be listed in the chapter references.
the authors should consider copyright rules of data owners, for example: the rules of the Geodetic

survey of the  republic of Slovenia are available at http://e-prostor.gov.si/fileadmin/narocanje/pogoji_
uporabe_podpisani.pdf.

4 Tables and figures
Authors should submit photographs and other graphic materials in a form suitable for scanning or in dig-
ital raster form with a resolution of 300 dpi, preferably in tIFF or JPG format formats in the printing size.
If authors cannot deliver articles or graphic supplements prepared using the specified programs, they should
consult the editorial board in advance: rok.ciglic@zrc-sazu.si.

All tablesin the article should be numbered uniformly and have their own titles. the number and the text
are separated by a colon, the caption is ended by a full stop. Example:
table 1: Number of inhabitants of Ljubljana.
table 2: Spreminjanje povprečne temperature zraka v Ljubljani (Velkavrh 2009).

the tables should contain no formatting and should not be too large – one-page tables are appreciated.
All illustrativematerial– Figures (photographs, maps, graphs, etc.) in the article should also be num-

bered uniformly and have their own titles. Example:
Figure 1: Location of measurement points along the glacier.
the journal has an established 16.5 cm × 23.5 cm format to which all graphic materials must be adapt-

ed. In the case of graphic illustrations for which the authors do not have the copyright, the authors must
acquire permission to publish from the copyright owner. Authors must include the author's name with
the title of the illustration.

Illustrative material should be precisely 134mm wide (one page) or 64mm wide (half page, one coloumn),
height should not exceed 200 mm. If the figure is to be the size of the page, its size should be 134 × 192,3 mm
(the subtitle is written in one line) or 134 × 200 mm (the subtitle is on the facing page).

Mapsshould be done in digital vector form using the Corel Draw program, and charts done using Corel
Draw or Adobe Illustrator programs, especially if they contain text. they can also be done in digital raster
form with resolution at least 300 dpi, preferably in tIFF or JPG formats in the printing size.

For maps made using CorelDraw or Adobe Illustrator programs,two separate files should be prepared;
the original file (format .cdr or .ai) and the file with representation of the image (format .jpg).

For maps made using ArcGIS where raster layers were used next to vector layers (for example .tif of relief,
airborne or satellite image), three files should be submitted: a file with vector image with not transparency
used together with a legend and colophone (export in format.ai), the second file with raster image (export
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in .tif format), and the third one with vector and raster image together showing the final version of the map
(export in format .jpg). Please use template files from the journal internet page.

No title should be printed on maps as they are written below them.
the colors should be saved in CMyK and not in rGB or other formats.
the Times new roman font, size 8, should be used to write the legend, as well as for colophon (size 6).

In the colophon author, scale, source and copyright should be listed. the colophone should be written in
both, English (and Slovenian), if space is available on the map. Example:
Scale/merilo: (grafično, tekstovno)
Author of contents/avtor vsebine: Drago Perko
Author of map/avtorica zemljevida: Jerneja Fridl
Source/vir: Statistical office of the republic of Slovenia, 2002
© Anton Melik geographical institute ZrC SAZU, 2005

Graphsshould be done in digital form using Excel program. Graphs should be done on separated sheets
and accompanied by data.

Photographshave to be in raster format and in resolution 240 dots per cm or 600 dots per inch, prefer-
ably in.tif or .jpg formats, that is about 3200 dots per page width of the journal.

Figures showing computer screen should be prepared at the  highest possible screen resolution
(Nadzorna plošča\Vsi elementi nadzorne plošče\Zaslon\Ločljivost zaslona oziroma Control Panel\All Control
Panel Items\Display\Screen resolution). the figure is done by print screen, the data are pasted prilepi to
the selected graphic programme (e.g. Paint) and saved as .tif. the size of the image or its resolution should
not be changed.you can find templates of maps in cdr and mxd files for a whole page map in landscape
view and an example of correct structure of files for a submission of a map made with ESrI ArcGIS on the jour-
nal webpage.

5 Article admission
Only original and new articles will be accepted for publication. Upon acceptance of your chapter, you will
be required to sign a warranty that your article is original (contents–wording and formatting) and has not
been submitted for publication or published elsewhere.

Authors must submit their contributions in digital form written in Word format using the template.
Supplementary files (figures) can be submitted packed in one zip file.
the text file should be unformatted, except for text written in bold and italic form. As the article is

subject to changes during the review process it should first be submitted in either English or Slovenian
language, and translated to the other language only after the acceptance for publication. the translation
is an expense of the author.

the entire text should be written in lowercase (except for uppercase initial letters, of course) without
unnecessary abbreviations and contractions. the text should be plain and only bold and italic formatting
is allowed. Please use no other formatting, such as chapter or page numbering. Use sentence case in titles.

If a text is unsatisfactorily written, the editorial board can return it to the author to arrange to have
the text proofread professionally or reject the publication of the article.

Date of acceptance of the article for publication is published after the abstract and key words. Authors
should send articles using the editorial sistem of the journal at: ags.zrc-sazu.si.

6 Review process
All articles are examinated by one of the editors upon receipt. Afterwards the authors are usually asked
to correct or change the article. After the articles have been corrected they are sent to two anonymous review-
ers. the reviewers receive an article without the author's name, and the author receives the review(s) without
the reviewer's names. If the reviews do not require the article to be corrected or augmented, the review
will not be sent to the author.

If the size of the text fails to comply with the provisions for publication, the author shall allow the text
to be appropriately modified according to the judgment of the publisher. the article may be rejected for
publication by the reviewers or by the editors until it is finally accepted for publication.
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7 Copyright
For articles sent for publication to Acta geographica Slovenica – Geografski zbornik, all the author's moral
rights remain with the  author, while the  author's material rights to reproduction and distribution in
the republic of Slovenia and other states, are for no fee, for all time, for all cases, for unlimited editions,
and for all media shall be unexclusively ceded to the publisher. the authors allow publication of the arti-
cle or its components on the internet.

Author has to provide a professional translation. the name of the translator should be quoted. Authors
should cooperate in the reviewing and editorial process.

Author gives permission to the publisher to change the article in order to be in accordance with
the Guidelines, including the length of the article.

the publisher shall see to it that all accepted articles are published in Acta geographica Slovenica – Geografski
zbornik and on the internet in accordance with the submission time and with the arrangement according
to the themes discussed. Ordered contributions can be published regardless of the submission time.

No honoraria are paid for articles appearing in Acta geographica Slovenica – Geografski zbornik nor for
the reviews.

the author shall receive one (1) free copy of the publication.

8 Submission preparation checklist
As part of the submission process, authors are required to check off their submission's compliance with
all of the following items, and submissions may be returned to authors that do not adhere to these guidelines.
1. the submission has not been previously published, nor is it before another journal for consideration

(or an explanation has been provided in Comments to the Editor).
2. the submission file is in Microsoft Word document file format.
3. Where available, UrLs for the references have been provided.
4. the text is single-spaced; uses a 12-point font; employs italics, rather than underlining (except with UrL

addresses). All illustrations' and figures' locations within text are marked (illustrations and figures are
not inside text!). Illustrations and figures are provided as supplementary files (cdr, ai for maps and illus-
trations; tif for photographs). tables are placed within the text at the appropriate points. Supplementary
files must not excess 50 MB.

5. the text adheres to the stylistic and bibliographic requirements outlined in the Author Guidelines, which
is found in About the Journal.

6. If submitting to a peer-reviewed section of the journal, the instructions in Ensuring a Blind Review
have been followed.

7. Supplementary files do not exceed 50 MB.
8. I agree for this article to be translated into English/Slovenian (if at least one of the authors is from Slovenia)

or for the English grammar and spelling to be copyedited at my expense (see Guidelines for details)
AFtEr the article is accepted for publication.

9 Privacy statement
the names and email addresses entered in this journal site will be used exclusively for the stated purposes
of this journal and will not be made available for any other purpose or to any other party.

10 Ordering
Acta geographica Slovenica can be ordered at the publisher:
Založba ZrC
Novi trg 2, p. p. 306
SI – 1001 Ljubljana, Slovenija
Phone: +386 (0)1 470 64 64
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Fax: +386 (0)1 425 77 94
E-mail: zalozba@zrc-sazu.si
the journal can be bought in the Azil bookshop, Novi trg 2, SI – 1000 Ljubljana, Slovenia or borrowed in
the libraries (www.cobiss.si).

11 Acta geographica Slovenica Editorial review form
Acta geographica Slovenica editorial review form
1 the paper is an original scientific one – the paper follows the standard IMrAD scheme and is original

and the first presentation of research results with the focus on methods, theoretical aspects or case study.)
yes
No

2 the paper's content is suitable for publishing in the AGS journal – the paper is from the field of geog-
raphy or related fields of interest, the presented topic is interesting and well presented. In case of negative
answer add comments below.)
yes
No

3 Editorial notes regarding the paper's content.

4 Length of the paper is acceptable for further processing (20.000 characters including space). If longer,
the paper has to be shortened by the author and resubmitted.
• the paper has less than 20.000 characters.
• the paper has more than 20.000 characters, but less than 25.000.
• the paper has more than 25.000 characters.

5 the style and formatting of the paper is according to the AGS guidelines – the paper is prepared in plain
text, no other text formatting is used than bold and italic. See the Guidelines of AGS journal for details.)
yes
No

6 Notes regarding style and formatting.

7 Citing in the paper is according to the AGS guidelines and style, including DOI identificators.
yes
No

8 the reference list is suitable (the author cites previously published papers with similar topic from other
relevant scientific journal).
yes, the author cited previously published papers on similar topic.
No, the author did not cite previously published papers on similar topic.

9 Scientific language of the paper is appropriate and understandable.
yes
No

10 Supplementary files (ai, cdr, pdf, tif, jpg, xlsx etc.) that were added to the paper are in proper format
and resolution (including the introductory photo), maps are prepared according to the AGS Guidelines.
(In this step contact the technical editor rok.cigliczrc-sazu.si for assistance if needed).*
• Supplementary files are correct.
• Supplementary files are not appropriate and need a major correction.
• Some supplementary files need corrections.
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11 Describe the possible deficiencies of the supplementary files:

12 DECISION OF tHE rESPONSIBLE EDItOr*
the paper is accepted for further processing and may be sent to the reviewer.
the paper is accepted for further processing but needs technical improvements (see notes).
the paper is accepted for further processing but its content needs additional improvements (see notes).
the paper is not accepted for publication because:
• It is more suitable for a specialized journal.
• Does not fit the aims and scopes of the AGS journal.
• Is not an original scientific paper.
• the presentation of the results is poor.
• the paper is of very low quality.
• the paper has already been published elsewhere.
• Other (see comments below).
• Other reasons for rejection of the paper.

12 Acta geographica Slovenica review form
1 rELEVANCE

1a) Are the findings original and the paper is therefore a significant one?*
yes
no
partly

1b) Is the paper suitable for the subject focus of the AGS journal?*
yes
no

2 SIGNIFICANCE

2a Does the paper discuss an important problem in geography or related fields?*
yes
no
partly

2b Does it bring relevant results for contemporary geography?*
yes
no
partly

2c What is the level of the novelty of research presented in the paper?*
high
middle
low

3 OrIGINALIty

3a Has the paper been already published or is too similar to work already published?*
yes
no
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3b Does the paper discuss a new issue?*
yes
no

3c Are the methods presented sound and adequate?*
yes
no
partly

3d Do the presented data support the conclusions?*
yes
no
partly

4 CLArIty
4a Is the paper clear, logical and understandable?*

yes
no

4b If necessary, add comments and recommendations to improve the clarity of the title, abstract,
keywords, introduction, methods or conclusion:*

5 QUALIty
5a Is the paper technically sound? (If no, the author should discuss technical editor [rok.ciglic@zrc-sazu.si]

for assistance.)*
yes
no

5b Does the paper take into account relevant current and past research on the topic?*
yes
no
Propose amendments, if no is selected:

5d Is the references list the end of the paper adequate?*
yes
no
Propose amendments, if no is selected:

5e Is the quoting in the text appropriate?*
yes
no
partly
Propose amendments, if no is selected:

5f Which tables are not necessary?

5g Which figures are not necessary?

6 COMMENtS OF tHE rEVIEWEr
Comments of the reviewer on the contents of the paper:
Comments of the reviewer on the methods used in the paper:
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7 rECOMMENDAtION OF tHE rEVIEWEr tO tHE EDItOr-IN-CHIEF
My recommendation is:
Please rate the paper from 1 [low] to 100 [high]:
Personal notes of the reviewer to editor-in-chief.
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Na vo di la avtor jem za pri pra vo član kov v Actigeographici
Slovenici – Geo graf skem zbor ni ku

1 Uvod
Acta geo grap hi ca Slo ve ni ca – Geo graf ski zbor nik je osred nja slo ven ska znans tve na revi ja za geo gra fi jo, ki
jo izda ja Geo graf ski inšti tut Anto na Meli ka Znans tve no ra zi sko val ne ga cen tra Slo ven ske aka de mi je zna -
no sti in umet no sti.

re vi ja je name nje na pred sta vi tvi znans tve nih dosež kov s po droč ja fizič ne, druž be ne in regio nal ne geo -
gra fi je ter sorod nih ved. Objav lja pre gled na znans tve na bese di la, to je pre gled in sin te zo že objav lje nih
naj no vej ših del o do lo če ni temi, ter izvir na znans tve na bese di la, to je prvo obja vo ori gi nal nih razi sko val -
nih rezul ta tov v tak šni obli ki, da se razi ska va lah ko pono vi, ugo to vi tve pa pre ve ri jo.

re vi ja je prvič izš la leta 1952 in je do leta 1976, ko je bila natis nje na šti ri naj sta šte vil ka, izha ja la obča -
sno. Leta 1976 je zara di traj nej še finanč ne pomo či drža ve zače la izha ja ti red no, od leta 2003 pa izha ja dva krat
let no v ti ska ni in elek tron ski obli ki na med mrež ju. Od leta 1994 izha ja ena ko vred no v slo ven skem in angleš -
kem jezi ku (http://ags.zrc-sazu.si). Vsa ko leto jo raz poš lje mo v iz me nja vo na več kot 200 na slo vov po celem
sve tu. Član ke na med mrež ju bere jo v več kot 100 dr ža vah sve ta.

Acta geo grap hi ca Slo ve ni ca – Geo graf ski zbor nik v ob ja vo spre je ma geo graf ske član ke iz Slo ve ni je ter
Jugovz hod ne in Sred nje Evro pe. Objav lja mo tudi član ke geo gra fi ji sorod nih ved, kate rih znans tve no in
razi sko val no delo lah ko obo ga ti geo graf ske pogle de na pokra ji no.

Acta geo grap hi ca Slo ve ni ca objav lja član ke v slo ven skem in angleš kem jezi ku. Član ki, pri kate rih je vsaj
eden od avtor jev iz Slo ve ni je, mora jo ime ti tudi slo ven ski pre vod. Član ki avtor jev iz tuji ne in član ki posebnih
izdaj so objav lje ni samo v an gleš kem jezi ku. Član ke, ki pris pe jo v slo ven skem jezi ku, je po pozi tiv ni recen -
zi ji tre ba pre ve sti v an gleš či no. Če za pre vod poskr bi ured niš tvo, je stro šek pre vo da za avtor je 500 €. Če
avtor ji sami poskr bi jo za pro fe sio nal ni pre vod član ka, je tre ba čla nek lek to ri ra ti, stro šek lek ture v vi ši ni
200 € pa nosi jo avtor ji. Za lek tu ro slo ven ske ga dela član ka poskr bi ured niš tvo. Član ke, ki pris pe jo v an -
gleš kem jezi ku, je po pozi tiv ni recen zi ji tre ba nuj no lek to ri ra ti. Za lek tu ro poskr bi ured niš tvo, stro šek v vi ši ni
200 € pa nosi jo avtor ji.

2 Sesta vi ne član ka
Član ki, objav lje ni v znans tve ni revi ji Acta geo grap hi ca Slo ve ni ca – Geo graf ski zbor nik so ure je ni po she -
mi IMrAD (uvod, meto da, rezul ta ti in raz pra va; angl.: Intro duc tion, Met hod, Results And Dis cus sion).

Član ki, posla ni v ob ja vo, mora jo ime ti nasled nje sesta vi ne:
• glav ni naslov v slo ven skem in angleš kem jezi ku;
• izvle ček dol ži ne do 800 zna kov sku paj s pre sled ki;
• do osem ključ nih besed;
• čla nek v an gleš kem ali slo ven skem jezi ku, ki naj sku paj s pre sled ki obse ga do 20.000 zna kov.
• sez nam upo rab lje nih virov in lite ra tu re, ure jen skladno z na vo di li.

Be se di lo član kov mora biti ena ko vred no v an gleš kem in slo ven skem jezi ku.
Čla nek naj ima naslo ve pogla vij in naslo ve pod po gla vij ozna če ne z vr stil ni mi štev ni ki (na pri mer: 1 Uvod,

1.1 Me to do lo gi ja, 1.2 ter mi no lo gi ja). raz de li tev član ka na poglav ja je obvez na, pod po glav ja pa naj avtor
upo ra bi le izje mo ma. Zaže le no je, da ima čla nek poglav ja Uvod, Sklep in Lite ra tu ra. Naslo vi član kov naj
bodo jasni in čim kraj ši. Avtor ji naj se izog ne jo pisa nju opomb pod črto na kon cu stra ni in naj bodo zmer -
ni pri upo ra bi tujk.

3 Citi ra nje v član ku
Av tor naj pri citi ra nju med bese di lom nave de prii mek avtor ja, let ni co ter po potre bi šte vil ko stra ni. Več
cita tov se loči s pod pič jem in raz vr sti po let ni cah, naved bo stra ni pa se od priim ka avtor ja in let ni ce loči
z ve ji co, na pri mer: (Me lik 1955, 11) ali (Me lik, Ile šič in Vri šer 1963, 12; Koko le 1974, 7 in 8). Če ima citi -
ra no delo več kot tri avtor je, se citi ra le prve ga avtor ja, na pri mer (Me lik s sod. 1956, 217).
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Eno te v po glav ju Viri in lite ra tu ra naj bodo nave de ne po abe ced nem redu priim kov avtor jev, eno te iste -
ga avtor ja pa raz vrš če ne po let ni cah. Če je v sez na mu več enot iste ga avtor ja iz iste ga leta, se let ni cam doda jo
črke (na pri mer 1999a in 1999b). Zapis vsa ke citi ra ne eno te sklad no s slo ven skim pra vo pi som sestav lja jo tri -
je stav ki. V pr vem stav ku sta nave de na avtor in let ni ca izi da (če je avtor jev več, so loče ni z ve ji co, z ve ji co sta
loče na tudi prii mek avtor ja in začet ni ca nje go ve ga ime na, med začet ni co avtor ja in let ni co ni veji ce), sle di dvo -
pič je, za njim pa naslov in more bit ni pod na slov, ki sta loče na z ve ji co. Če je citi ra na eno ta članek, se v dru gem
stav ku nave de pub li ka ci ja, v ka te ri je čla nek natis njen, če pa je eno ta samo stoj na knji ga, drugega stav ka ni.
Izda ja te lja, založ ni ka in stra ni se ne nava ja. Če eno ta ni tiska na, se v dru gem stav ku nave de vrsta eno te (na
pri mer ela bo rat, diplom sko, magi str sko ali dok tor sko delo), za veji co pa še usta no va, ki hra ni to eno to. V tret -
jem stav ku se za tiska ne eno te nave de kraj izda je, za neti ska ne pa kraj hra nje nja. Pri nava ja nju lite ra tu re, ki je
vklju če na v si stem DOI (Di gi tal Object Iden ti fier), je tre ba na kon cu navedbe doda ti tudi šte vil ko DOI. Šte -
vil ke DOI so dode lje ne posa mez nim član kom serij skih pub li ka cij, pris pev kom v mono gra fi jah in knji gam.
Šte vil ko DOI naj de te v sa mih član kih in knji gah, ozi ro ma na splet ni stra ni http://www.cros sref.org/guest query.

Ne kaj pri me rov (lo či la so upo rab lje na sklad no s slo ven skim pra vo pi som):
1) za član ke v re vi jah:

• Melik, A. 1955a: Kraš ka polja Slo ve ni je v plei sto ce nu. Dela Inšti tu ta za geo gra fi jo 3. Ljub lja na.
• Melik, A. 1955b: Nekaj gla cio loš kih opa žanj iz Zgor nje Doli ne. Geo graf ski zbor nik 5. Ljub lja na.
• Per ko, D. 2002: Dolo ča nje vodo rav ne in nav pič ne raz gi ba no sti površ ja z di gi tal nim mode lom višin.

Geo graf ski vest nik 74-2. Ljub lja na.
• Fridl, J., Urbanc, M., Pipan, P. 2009: the im por tan ce of teac hers' per cep tion of spa ce in edu ca tion.

Acta geo grap hi ca Slo ve ni ca 49-2. Ljub lja na. DOI: 10.3986/AGS49205
2) za poglav ja v mo no gra fi jah ali član ke v zbor ni kih:

• Lovren čak, F. 1996: Pedo geo graf ska regio na li za ci ja Spod nje ga Podrav ja s Pr le ki jo. Spod nje Podravje
s Pr le ki jo, 17. zbo ro va nje slo ven skih geo gra fov. Ljub lja na.

• Mihevc, B. 1998: Slo ve ni ja na sta rej ših zem lje vi dih. Geo graf ski atlas Slo ve ni je. Ljub lja na.
• Komac, B., Zorn, M. 2010: Sta ti stič no mode li ra nje pla zo vi to sti v dr žav nem meri lu. Od razu me vanja

do uprav lja nja, Narav ne nesre če 1. Ljub lja na.
3) za mono gra fi je:

• Natek, K., Natek, M. 1998: Slo ve ni ja, Geo graf ska, zgo do vin ska, prav na, poli tič na, eko nom ska in kulturna
podo ba Slo ve ni je. Ljub lja na.

• Fridl, J., Klad nik, D., Per ko, D., Oro žen Ada mič, M. (ur.) 1998: Geo graf ski atlas Slo ve ni je. Ljub lja na.
• Per ko, D., Oro žen Ada mič, M. (ur.) 1998: Slo ve ni ja – pokra ji ne in ljud je. Ljub lja na.
• Oštir, K. 2006: Daljin sko zaz na va nje. Ljub lja na.

4) za ela bo ra te, diplom ska, magi str ska, dok tor ska dela ipd.:
• rich ter, D. 1998: Meta morf ne kam ni ne v oko li ci Veli ke ga tinja. Diplom sko delo, Peda goš ka fakulteta

Uni ver ze v Ma ri bo ru. Mari bor.
• Šifrer, M. 1997: Površ je v Slo ve ni ji. Ela bo rat, Geo graf ski inšti tut Anto na Meli ka ZrC SAZU. Ljubljana.

5) za vire brez avtor jev in kar to graf ske vire:
• Popis pre bi vals tva, gos po dinj stev, sta no vanj in kmeč kih gos po dar stev v re pub li ki Slo ve ni ji, 1991 –

konč ni podat ki. Zavod repub li ke Slo ve ni je za sta ti sti ko. Ljub lja na, 1993.
• Digi tal ni model višin 12,5. Geo det ska upra va repub li ke Slo ve ni je. Ljub lja na, 2005.
• Držav na topo graf ska kar ta repub li ke Slo ve ni je 1 : 25.000, list Bre ži ce. Geo det ska upra va repub li ke

Slo ve ni je. Ljub lja na, 1998.
• Fran cis cej ski kata ster za Kranj sko, k.o. Sv. Aga ta, list A02. 1823–1869. Arhiv repub li ke Slo ve ni je. Ljubljana.
• Buser, S. 1986a: Osnov na geo loš ka kar ta SFrJ 1 : 100.000, list tol min in Videm (Udi ne). Zvez ni geo -

loš ki zavod. Beo grad.
• Buser, S. 1986b: Osnov na geo loš ka kar ta SFrJ 1 : 100.000, tol mač lista tol min in Videm (Udi ne). Zvezni

geo loš ki zavod. Beo grad.
Av tor ji vse pogo ste je citi ra jo vire z med mrež ja. Če sta zna na avtor in/ali naslov citi ra ne eno te, potem

se jo nave de tako le (da tum v ok le pa ju pome ni čas ogle da med mrež ne stra ni):
• Vil har, U. 2010: Feno loš ka opa zo va nja v ok vi ru Inten ziv ne ga sprem lja nja sta nja gozd nih eko si ste mov.

Med mrež je: http://www.goz dis.si/imp si/de lav ni ce/Fe no lo ska%20opa zo va nja_Vil har.pdf (19. 2. 2010).
• e Gra di va, 2010. Med mrež je: http://www.egra di va.si/ (11. 2. 2010).

Če avtor, naslov ali ustanova niso poznani, se navede le:
• Internet: http://giam.zrc-sazu.si/ (22. 7. 2011).
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Če se nava ja več enot z med mrež ja, se doda še šte vil ko:
• Internet 1: http://giam.zrc-sazu.si/ (22. 7. 2011).
• Internet 2: http://zgs.zrc-sazu.si/ (22. 7. 2011).

Med bese di lom se v pr vem pri me ru nave de avtor ja, na pri mer (Vil har 2010), v dru gem pri me ru pa le
med mrež je, na pri mer (Internet 2).

Za ko ne se citi ra v na sled nji obli ki (ime zako na, šte vil ka urad ne ga lista, kraj izi da), na pri mer:
• Zakon o kme tij skih zem ljiš čih. Urad ni list repub li ke Slo ve ni je 59/1996. Ljub lja na.
• Zakon o vars tvu pred narav ni mi in dru gi mi nesre ča mi. Urad ni list repub li ke Slo ve ni je 64/1994, 33/2000,

87/2001, 41/2004, 28/2006 in 51/2006. Ljub lja na.
Če ima zakon dopol ni tve, je tre ba nave sti tudi te. Med bese di lom se zakon nava ja s ce lim ime nom, če

gre za kraj še ime, ali pa z ne kaj prvi mi bese da mi in tre mi pika mi, če gre za dalj še ime. Na pri mer (Za kon
o kme tij skih zem ljiš čih 1996) ali (Za kon o vars tvu … 1994).

V po glav ju Viri in lite ra tu ra mora jo biti nave de na vsa dela, citi ra na v pris pev ku, osta lih, neci ti ra nih
del pa naj avtor ne nava ja.

Av tor ji naj upo šte va jo tudi navo di la za nava ja nje virov last ni ka podat kov ali posred ni ka, če jih le-ta
dolo ča. Pri mer: Geo det ska upra va repub li ke Slo ve ni je ima navo di la za nava ja nje virov dolo če na v do ku -
men tu »Po go ji upo ra be geo det skih podat kov« (http://e-pro stor.gov.si/fi lead min/na ro ca nje/po go ji_upo ra be_
pod pi sa ni.pdf).

4 Pre gled ni ce in gra fič ne pri lo ge v član ku
Pri lo ge mora jo prav tako odda ti natis nje ne v di gi tal ni obli ki v us trez nem for ma tu. Foto gra fi je in dru ge
gra fič ne pri lo ge mora jo avtor ji, če je le mogo če, odda ti v ob li ki, pri mer ni za ske ni ra nje, sicer pa v di gital -
ni rastr ski obli ki z loč lji vost jo vsaj 300 pik na palec ali 120 pik na cm, naj bo lje v for ma tu tIFF ali JPG in
konč ni veli ko sti sli ke. Če avtor ji ne more jo odda ti pris pev kov in gra fič nih pri log, pri prav lje nih v omenjenih
pro gra mih, naj se pred hod no pos ve tu je jo z ured niš tvom (rok.ciglic@zrc-sazu.si).

Vse preglednice v član ku so ošte vil če ne in ima jo svo je naslo ve. Med šte vil ko in naslo vom je dvo pičje.
Naslov kon ča pika. Pri mer:
Pre gled ni ca 1: Šte vi lo pre bi val cev Ljub lja ne po posa mez nih popi sih.
Pre gled ni ca 2: Spre mi nja nje pov preč ne tem pe ra tu re zra ka v Ljub lja ni (Vel ka vrh 2009).

Vse grafičnepriloge– sli ke (fo to gra fi je, zem lje vi di, gra fi in podob no) v član ku so ošte vil če ne enotno
in ima jo svo je naslo ve. Med šte vil ko in naslo vom je dvo pič je. Naslov kon ča pika. Pri me ra:
Sli ka 1: rast šte vi la pre bi val cev Ljub lja ne po posa mez nih popi sih.
Sli ka 2: Izsek topo graf ske kar te v me ri lu 1 : 25.000, list Kranj.

Av tor ji mora jo za gra fič ne pri lo ge, za kate re nima jo avtor skih pra vic, pri lo ži ti foto ko pi jo dovo lje nja
za obja vo, ki so ga pri do bi li od last ni ka avtor skih pra vic.

Gra fič ne pri lo ge naj bodo širo ke toč no 134 mm (cela širi na stra ni) ali 64 mm (pol širi ne, 1 stol pec),
viso ke pa naj več 200 mm. V pri me ru, da želi mo ime ti celo stran sko sli ko ali zem lje vid, mora biti nju na veli -
kost 134 × 192,3 mm (pod na pis h gra fič ni pri lo gi je eno vr sti čen) ali 134 × 200 mm (pod na pis h gra fič ni
pri lo gi je nave den na sosed nji stra ni).

Sli kov no gra di vo (zem lje vi di, she me in podob no) naj bo v for ma tih .ai ali .cdr, foto gra fi je pa v for ma -
tih .tif ali .jpg.

Zemljevidinaj bodo izde la ni v di gi tal ni obli ki. Zaže le no je, da so odda ni v vek tor ski obli ki, pri prav -
lje ni s pro gra mom Corel Draw ali Ado be Illu stra tor, zla sti če vse bu je jo bese di lo. Mož no jih je odda ti tudi
v ra str ski obli ki z loč lji vost jo vsaj 300 pik na palec ali 120 pik na cm, naj bo lje v for ma tu tIFF ali JPG in
konč ni veli ko sti sli ke.

Pri tistih zem lje vi dih in she mah, izde la nih s pro gra mom Arc GIS, kjer so poleg vek tor skih slo jev kot
pod la ga upo rab lje ni tudi rastr ski slo ji (na pri mer .tif relie fa, letal ske ga ali sate lit ske ga posnet ka in podob -
no), oddaj te tri loče ne dato te ke. V prvi naj bodo samo vek tor ski slo ji z iz klju če no more bit no pro soj nost -
jo poli go nov sku paj z le gen do in kolo fo nom (iz voz v for ma tu .ai), v dru gi samo rastr ska pod la ga (iz voz
v for ma tu .tif), v tret ji, kon trol ni dato te ki pa vek tor ski in rastr ski slo ji sku paj, tako kot naj bi bil vide ti
konč ni zem lje vid v knji gi (iz voz v for ma tu .jpg). to je nuj no, da tudi natis nje ni zem lje vid ohra ni ustrezno
kakovost.
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Zem lje vi di naj bodo brez naslo va, ker je nave den v pod na pi su. Za izdelavo zemljevidov uporabite predloge
s spletne strani revije.

Pri izbi ri in dolo ča nju barv za sli kov ne pri lo ge upo ra bi te zapis CMyK in ne rGB ozi ro ma dru gih.
Za legen do zem lje vi da je potreb no upo ra bi ti tip pisa ve Times new roman veli ko sti 8 pik, za kolo fon

pa isto vrsto pisa ve veli ko sti 6 pik. V ko lo fo nu naj so po vrsti od zgo raj navz dol v an gleš kem in slo ven -
skem jezi ku nave de ni: meri lo (gra fič no ali besedilno), avtor vse bi ne, avtor zem lje vi da, vir in usta no va ozi ro ma
nosi lec avtor skih pra vic. Kolo fon mora biti v an gleš kem in slo ven skem jezi ku razen kjer to zara di prostor -
skih ome ji tev ni mož no. Pri mer:
Sca le/me ri lo: (gra fič no, besedilno)
Aut hor of con tents/av tor vse bi ne: Dra go Per ko
Aut hor of map/av to ri ca zem lje vi da: Jer ne ja Fridl
Sour ce/vir: Sta ti stič ni urad rS, 2002
© Geo graf ski inšti tut Anto na Meli ka ZrC SAZU, 2005

Pri zem lje vi dih in she mah, izde la nih v pro gra mih Corel Draw ali Ado be Illu stra tor, oddaj te dve ločeni
dato te ki; poleg ori gi nal ne ga zapi sa (for mat .cdr ali .ai) dodaj te še dato te ko, ki pri ka zu je, kako naj bo vide ti
sli ka (for mat .jpg).

Grafikoninaj bodo izde la ni s pro gra mom Excel. Na posa mez nem listu naj bodo sku paj z gra fom tudi
podat ki, na pod la gi kate rih je bil izde lan.

Fotografije mora avtor odda ti v di gi tal ni rastr ski obli ki z loč lji vost jo vsaj 240 pik na cm ozi ro ma 600 pik
na palec, naj bo lje v for ma tu .tif ali .jpg, kar pome ni prib liž no 3200 pik na celo širi no stra ni v re vi ji.

Sli ke, ki pri ka zu je jo raču nal niš ki zaslon, mora jo biti nare je ne pri naj več ji mož ni loč lji vo sti zaslo na (loč -
lji vost ure di mo v: Nad zor na ploš ča\Vsi ele men ti nad zor ne ploš če\Za slon\Loč lji vost zaslo na ozi ro ma Con trol
Panel\All Con trol Panel Items\Dis play\Screen reso lu tion). Sli ko se nato pre pro sto nare di s pri ti skom tip -
ke print screen, pri le pi v iz bran gra fič ni pro gram (na pri mer Sli kar, Paint) in shra ni kot .tif. Pri tem se sli ke
ne sme pove ča ti ali pomanj ša ti ozi ro ma ji spre me ni ti loč lji vost. Po želji lah ko upo ra bi te tudi ustrez ne pro -
gra me za zajem zaslo na in shra ni te sli ko v za pi su .tif.

5 Spre je ma nje pris pev kov
Za obja vo v reviji Acta geo grap hi ca Slo ve ni ca spre je ma mo le izvir ne ozi ro ma nove znanstv ne član ke. Avtor
s pod pi som potr di izja vo o iz vir no sti vse bi ne in podo be član ka ter dejs tvo, da čla nek še ni bil posre dovan
v ob ja vo dru gam ozi ro ma drugje še ni bil objavljen.

Av tor ji mora jo bese di lo pris pev kov odda ti v di gi tal ni obli ki prek spletne strani ags.zrc-sazu.si. Prispevki
morajo biti izdelani v programu Word.

Za ra di more bit nih spre memb v po stop ku recen zi je in ure ja nja naj čla nek naj prej odda jo v slo ven skem
jezi ku, po spre je mu za obja vo pa še v an gleš kem. Pre vod je stro šek avtor ja.

Di gi tal ni zapis bese di la naj bo povsem eno sta ven, brez zaple te ne ga obli ko va nja, samo dej nih naslo vov,
porav na ve desne ga roba, delje nja besed, pod čr ta va nja in podob ne ga. Avtor ji naj ozna či jo le mast ni (krep -
ki) in leže či tisk. Bese di lo naj bo v ce lo ti izpi sa no z ma li mi črka mi (ra zen veli kih začet nic, seve da), brez
nepo treb nih kraj šav, okraj šav in kra tic.

Če bese di lo slov nič no ali vse bin sko ni ustrez no napi sa no, ga ured niš ki odbor avtor ju lah ko vrne v po -
pra vek, zah te va lek to ri ra nje ali čla nek zavr ne. Datum pre jet ja član ka je objav ljen za angleš kim pre vo dom
izvleč ka in ključ nih besed.

Av tor ji naj pris pev ke poši lja jo prek sistema OJS na naslovu ags.zrc-sazu.si.

6 Recen zi ra nje član kov
Član ke naj prej pre gle da eden od področ nih ured ni kov. Avtor ji član kov so potem obi čaj no pozva ni, da članek
ustrez no dopol ni jo ali popra vi jo. Sle di recen zent ski posto pek, ki je pra vi lo ma ano ni men. recenzen ta prej -
me ta čla nek brez naved be avtor ja član ka, avtor član ka pa prej me recen zi jo brez naved be recen zen ta. Če
recen zi ja ne zah te va poprav ka ali dopol ni tve član ka, se avtor ju član ka recen zij ne poš lje. Avtor dovolju je,
da ured niš tvo pris pe vek kraj ša ali dru ga če pri la go di, da bo pri me ren za obja vo. Na pred log ured niš tva ali
recen zen ta se lah ko zavr ne obja vo pris pev ka.
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7 Avtor ske pra vi ce
Za avtor sko delo, posla no za obja vo v Acti geo grap hi ci Slo ve ni ci – Geo graf skem zbor ni ku, vse moral ne avtor -
ske pra vi ce pri pa da jo avtor ju, mate rial ne avtor ske pra vi ce repro du ci ra nja in distri bui ra nja v re pub li ki Slo ve ni ji
in v dru gih drža vah pa avtor brez plač no, enkrat za vse lej, za vse pri me re, za neo me je ne nakla de in za vse
medi je neiz ključ no pre ne se na izda ja te lji co. Avtor dovo lju je obja vo član ka ali nje go vih delov na med mrežju.

Av tor sam poskr bi za pro fe sio nal ni pre vod član ka ter obvez no nave de ime in prii mek pre va jal ca. Avtor ji
so dolž ni sode lo va ti v pro ce su lek to ri ra nja bese di la in ure ja nja član ka.

Če obseg avtor ske ga dela ni skladen z na vo di li za obja vo, avtor dovo lju je izda ja te lju, da avtor sko delo
po svo ji pre so ji ustrez no pri la go di.

Iz da ja telj poskr bi, da se vsi pris pev ki s po zi tiv no recen zi jo, če so zago tov lje na sreds tva za tisk, obja vi -
jo v Acti geo grap hi ci Slo ve ni ci – Geo graf skem zbor ni ku in na med mrež ju, pra vi lo ma skladno z vrst nim
redom pris pet ja pris pev kov in skladno z ena ko mer no raz po re di tvi jo pris pev kov po temah. Naro če ni pris -
pev ki se lah ko obja vi jo ne gle de na datum pris pet ja.

Pris pev ki v re vi ji Acta geo grap hi ca Slo ve ni ca – Geo graf ski zbor nik niso hono ri ra ni niti niso hono ri -
ra ni recen zen ti.

Av tor ju pri pa da 1 brez pla čen izvod pub li ka ci je.

8 Pri pra va kon trol ne ga sez na ma v si ste mu OJS
Kot del postop ka odda je član ka mora jo avtor ji pre ve ri ti sklad nost član ka in navo dil. Ured niš tvo si pri dr -
žu je pra vi co, da avtor jem vrne čla nek v po pra vek, če ta ni pri prav ljen sklad no s temi navo di li. Avtor ji mora jo
upo šte va ti nasled nja navo di la:
1. Čla nek ni bil pred hod no objav ljen niti ni v po stop ku obja ve v dru gi revi ji ozi ro ma je to raz lo že no v ko -

men tar ju ured ni ku).
2. Dato te ka je shra nje na v for ma tu Micro soft Word.
3. Če so na voljo, so pred lo že ni UrL-ji in DOI refe renc.
4. Bese di lo ima enoj ne raz mi ke s pi sa vo veli ko sti 12 točk; za pou dar ja nje vse bi ne upo rab lja ležeč ali krepki

for mat brez pod čr to va nja (ra zen UrL naslo vov). V be se di lu je s pod na pi si ozna če na lega slik, ilu stracije
in sli ke pa niso vne se ne v be se di lo, tem več so odda ne v po seb nih dato te kah (.cdr, .ai za zem lje vi de in
ilu stra ci je; .tif za foto gra fi je). Pre gled ni ce so na ustrez nih mestih bese di lu. Veli kost posa mez ne dodatne
dato te ke ne sme pre se či 50 MB.

5. Bese di lo je pri prav lje no sklad no z ob li kov ni mi in bib lio graf ski mi meri li za pri pra vo član kov za objavo
v re vi ji Acta geo grap hi ca Slo ve ni ca, ki so objav lje ne v po glav ju About na splet ni stra ni http://ojs.zrc-sazu.si/ags.

6. Pri odda ji član ka so bila upo šte va na navo di la za zago tav lja nje ano nim ne recen zi je član ka.
7. Veli kost dodat nih dato tek ne pre se ga 50 MB.
8. Če je vsaj eden od avtorjev iz Slovenije, se strinjamo, da bomo dali članek na naše stroške prevesti

v angleški / slovenski jezik oziroma dali lektorirat angleški del članka (za podrobnosti glej navodila),
POtEM ko bo sprejet za objavo.

9 Izja va o za seb no sti
Ime na in e-pošt ni naslo vi, vne se ni v tej revi ji mestu se bodo upo rab lja li izključ no za nave de ne name ne te
revi je in ne bodo na voljo za kakr šne koli dru ge name ne ali za kate ro koli dru go stran ko.

10 Naro ča nje
Acto geo grap hi co Slo ve ni co – Geo graf ski zbor nik lah ko naro či te na naslo vu založ ni ka:
Za lož ba ZrC
Novi trg 2, p. p. 306
SI – 1001 Ljub lja na, Slo ve ni ja
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te le fon: +386 (0)1 470 64 64
faks: +386 (0)1 425 77 94
e-po šta: zaloz ba@zrc-sazu.si
re vi jo je mogo če tudi kupi ti v knji gar ni Azil na Novem trgu 2 v Ljub lja ni ali si jo spo so di ti v knjiž ni cah
(www.co biss.si).

11 Obra zec za ured niš ki pre gled član kov
Obra zec za ured niš ki pre gled član kov v re vi ji Acta geo grap hi ca Slo ve ni ca – Geo graf skem zbor ni ku je zara -
di upo ra be ured niš ke ga siste ma Open jour nal system (OJS) zaenkrat dosto pen samo v an gleš kem jezi ku.
Glej angleš ki del navo dil.

12 Obra zec za recen zi jo član kov
Obra zec za recen zi jo član kov v re vi ji Acta geo grap hi ca Slo ve ni ca – Geo graf skem zbor ni ku je zara di upo -
ra be ured niš ke ga siste ma Open jour nal system (OJS) zaenkrat dosto pen samo v an gleš kem jezi ku. Glej angleš ki
del navo dil.
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