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Vineyards spreading across the slopes of the Vipava valley.
Vinogradi se razprostirajo prek pobočij Vipavske doline.
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GEOMORPHOLOGY AND WINE:
THE CASE OF MALVASIA IN THE VIPAVA

VALLEY, (SLOVENIA)
GEOMORFOLOGIJA IN VINO: PRIMER

SORTE MALVAZIJA V VIPAVSKI DOLINI
Petra Jamšek Rupnik, Franc Čuš, Andrej Šmuc
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Geomorphology and wine: the case of Malvasia in the Vipava valley,
Slovenia
DOI: http://dx.doi.org/10.3986/AGS.905
UDC: 551.4:663.2(497.4Vipavska dolina)
COBISS: 1.01

ABSTRACT: The concept of terroir incorporates interaction between geogenic and anthropogenic para-
meters and defines the typicity and quality of wine in a particular geographic area. Geomorphology represents
one of the most important geogenic parameters of terroir. In 2008 we produced two wines from two dif-
ferent sites located within the same vineyard in the Vipava valley (Slovenia). Despite identical vine-growing
and winemaking techniques, the two sites yielded grapes and wines of different quality. Both sites are iden-
tical in terms of macroclimate and bedrock, thus the differences are related to soil composition, drainage
and microclimate, all directly linked to different geomorphic positions.

KEY WORDS: terroir, geomorphology, soil, drainage, microclimate, wine, Malvasia, Vipava valley, Slovenia

The article was submitted for publication on September 11th, 2014.

ADRESSES:
Petra Jamšek Rupnik, Ph.D.
Geological Survey of Slovenia
Dimičeva ulica 14, SI – 1000 Ljubljana, Slovenia
E-mail: petra.jamsek@geo-zs.si

Franc Čuš, Ph.D.
Agricultural Institut of Slovenia
Hacquetova ulica 17, SI – 1000 Ljubljana, Slovenia
E-mail: franc.cus@kis.si

Andrej Šmuc, Ph.D.
Faculty of Natural Science and Engineering
University of Ljubljana
Aškrčeva cesta 12, SI – 1000 Ljubljana, Slovenia
E-mail: andrej.smuc@geo.ntf.uni-lj.si

8



Acta geographica Slovenica, 56-1, 2016

9

1 Introduction
Geomorphological characteristics of wine-producing areas represent an important part of winemaking.
They are included in the concept of terroir, which incorporates the interaction between geogenic and anthro-
pogenic parameters and defines the typicity and quality of wine (e.g. Wilson 1998; Meinert 2004; Hugget 2006).
Beside geomorphology, geogenic parameters of terroir include bedrock, hydrogeological and pedogenic
characteristics, and climate. Anthropogenic parameters of terroir include specific vine-growing and wine-
making techniques. Despite the fact that geogenic factors of terroir affect grape yield, vine vigour, and fruit
quality (e.g. Trought et al. 2008), the relative importance of individual factors remains controversial due
to their interaction and variability in time (e.g. Wilson 1998; Meinert 2004).

Vineyards in Slovenia extend over approximately 16,000ha with an average annual production of ~70 mil-
lion litres of wine, ~8 million litres being exported and ~9 million imported (Zagorc et al. 2014). Wine
consumption amounts to 39 L per capita, placing Slovenia among the top five European wine consumers
(Čuš etal. 2007). Therefore, winemaking is an important part of the Slovenian economy, the focus of research,
however, has been mainly on grapevine varieties, training systems, cultivation techniques, etc., while phys-
ical elements of terroir have been neglected.

The present study examines the importance of geomorphic factors and attempts to define the spatial
scale on which they influence the wine.We performed interdisciplinary research on the Malvasia (Vitis
vinifera L.) terroir in the Vipava valley (Figure 1) that included all fundamental geogenic and anthropogenic
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aspects of terroir. To separate the role of geomorphology, other geogenic and anthropogenic factors had
to be the same. The selected Lončarjevec vineyard (Figures 2 and 3) was the perfect candidate: a) the vine-
yard bedrock is uniform; b) the vineyard is small enough to ensure the same macroclimate; and c) the
investigated Malvasia was planted in the same year in two distinct topographic localities within the same
vineyard, hereafter reffered as the Upper Malvasia (UM) planted on a terraced slope and the Lower Malvasia
(LM) planted in the valley bottom, though both are of the same variety. With identical vine-growing and
winemaking techniques two wines were produced from the two vineyard sites in 2008, allowing a direct
comparison with differences in terroir.

N
Lože village/

vas Lože

Lončarjevec vineyard/
vinograd Lončarjevec

UM LM

0 100 m

Figure 2: Orthophoto image of the study area (recorded in 2006) over the DEM 5 m resolution (The Surveying and mapping authority of the Republic
of Slovenia 2014).

LM

UM

E

Figure 3: Lončarjevec vineyard with marked UM and LM sites.



2 Materials and methods
2.1 Bedrock

Detailed geological mapping of the vineyard at 1 :5,000 scale was done in order to define the bedrock conditions.

2.2 Soil
Soil samples were collected according to the methodology described in ISO 10381-1,2,4 (2002/2003) in
April 2009, eight months after the last tilling, from two studied rows in the vineyard and from two depths:
0–20 cm, and 20–40 cm. Two representative soil samples for each site (0–20 cm and 20–40 cm sample) were
made up of a composite of five subsamples taken at even distances across the row, ~20 cm away from the
vines. After a week of air-drying at 25 °C, the samples were disaggregated, sieved to 2 mm to remove parts
of the substratum (skeleton), and then ground in a mechanical agate grinder to a fine powder < 63 µm.
The mineralogical composition was identified via X-ray diffractometry (XRD, Philips, PW 1820) on unori-
ented powder mounts (Cu Kα / Ni 40 kV, 30 mA) with the X’Pert HighScore software program. Elemental
composition of soil samples was analysed in a certified commercial Canadian laboratory (Acme Analytical
Laboratories, Ltd.) after extraction for 1 h with 2-2-2- HCl–HNO3–H2O at 95 °C by inductively coupled
plasma mass spectrometry (ICP-MS). The accuracy and precision of the soil analyses were assessed by
using international reference material such as the Canadian Certified Reference Material Project (CCRMP)
SO-1 (soil) and United States Geological Survey (USGS) G-1 (granite).

2.3 Climate
Climatic data were obtained from the nearest automatic meteorological station, located in the Bilje vil-
lage, 25km westward from the studied area. Monthly and daily temperature and precipitation data are available
from ARSO (2015).

2.4 Grapes and wine
Five healthy and normally grown vines were randomly selected in each of the vineyard sites to examine
the grape yield and grape quality. The grape yield was estimated by weighing grape clusters of each vine.
Samples of 100 randomly selected grapes were collected from 10 grape clusters per vine taken from all sides
of each grape cluster. All grapes were weighed and pressed manually. Pressed juice was left to settle and
then the sugar content was measured by digital refractometer as well as the total acidity (g/L of tartaric
acid) and pH value (OIV 2012).

60 vines from each vineyard site were harvested on 19 September 2008 to produce two wines. Grape
processing and vinification were the same for both wines. Grapes (~200 kg/site) were destemmed, crushed,
and pressed. Must (~140 L/site) was poured into stainless steel tanks and potassium metabisulphite was
added (0.1 g/L). The must (~120 L/site) was decanted after 36h, and then rehydrated dry yeasts (Saccharomyces
bayanus) were added (0.2 g/L; Enologica Vason). Yeast nutriment (0.2 g/L) was added the next day (V ACTIV,
Enologica Vason). Alcoholic fermentation lasted for four days at a temperature of 15–18 °C. Seven days
after the fermentation was completed, the wine was decanted (~110 L/site) and 0.1 g of potassium metabisul-
phite per litre was added. Alcohol level, total acidity, residual sugar, and pH value of the wines were measured
one month after the completed fermentation using the reference methods by the OIV (2012).

3 Results
3.1 Geological setting

The bedrock of the vineyard and its surroundings consists of Eocene flysch with intercalated calciturbidite
beds (Figure 4). The vineyard itself is underlain only by siliciclastic flysch represented by an alternation
of sandstones, siltstones and marls. Intercalated 1–20 m thick carbonate beds (carbonate breccias and cal-
carenites) form the edges of the vineyard.
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3.2 Geomorphology
The development of the present landforms of and around the vineyard resulted mainly from Neogene-to-recent
thrust and strike-slip tectonics, evolution of the fluvial-drainage network, differential erosional process-
es due to lithological differences in Eocene flysch succession (carbonate rocks being more resistant to
weathering, cf. Komac and Zorn 2008) and subsequent slope processes (cf. Zorn 2009; Popit et al. 2014).
The vineyard lays on a southeastern slope (Figures 4, and 5); the upper part is on a steep slope (~ 50%
inclination) stretching between altitude of 270–310 m, while the lower part is on a flat valley bottom at 270 m
altitude. The slope is terraced to individual terraces 3.5–4.0 m wide and UM is located on the 6th terrace
from the bottom. UM has south-east exposure, LM on the other hand is located on a relatively flat sur-
face.

3.3 Hydrogeological properties
The siliciclastic flysch has low permeability with hydraulic conductivity in the range of 1.10–6 to 1.10–7 m/s
(e.g. Janža and Prestor 2002), while intercalated thick carbonate beds have fracture water conductivity with
hydraulic permeability several orders of magnitude higher than flysch (e.g. Verbovšek 2008). Areas with
flysch bedrock are characterized by a dense network of small and usually non-perennial watercourses drain-
ing water from the surface and subsurface. The intercalated carbonate beds in these areas can form smaller
aquifers. Within the vineyard the water is drained on the surface or subsurface from the slopes towards
the valley bottom where also a few weak springs occur on the carbonate/flysch contact. At the valley bot-
tom waters merge into the Žorž spring (Figure 4) with a torrent character.

Hydrological properties differ within the vineyard. Slope of the vineyard has a relatively fast surface
and subsurface drainage and is therefore drier, while the valley bottom is usually wetter due to slower drainage
and larger quantities of received waters.

3.4 Pedological properties
The soil of the vineyard was derived from Eocene flysch mainly by direct organic and weathering break-
down and slope redeposition. Fine grained loamy clay vitisol is regularly tilled and homogenized, with
a neutral pH (7.0) and cation-exchange capacity at 20–35 milliequivalent of hydrogen per 100 g of dry soil.

Acta geographica Slovenica, 56-1, 2016
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Figure 5: Slope map derived from 5 m resolution DEM (The Surveying and mapping authority of the Republic of Slovenia).
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The soil thickness in the vineyard varies; on a slope it is from 20 cm on the inner side to up to 2 m on the
outer side of the terrace, while at the valley bottom it is 2–5 m thick.

X-ray diffraction of soils show the overall mineralogy is comparable within the vineyard; however some
differences occur (Table 1). The LM soils contain more abundant clay minerals of montmorillonite and
clinoclore, whereas the UM subsurface soils contain calcite.

Table 1: Identified minerals in UM and LM soils.

Site Soil depth [cm] Quartz Muscovite Illite Albite Clay minerals Calcite

Montmorillonite Clinochlore

LM 0–20 � � � � � �
20–40 � � � � � �

UM 0–20 � � � � � �
20–40 � � � � � �

Soil geochemistry show the content of major elements is again quite similar for both sites, with some
differences (Table 2); the UM soil is enriched in MgO and CaO and has lower P2O5 content than LM. These
results show good concordance with mineralogical study that identified carbonate in the UM soil.

Table 2: Major element concentrations in UM and LM soils (values are in %).

Site Soil depth [cm] SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO LOI

LM 0–40 58.5 14.8 6.2 1.4 1.2 0.9 2.8 0.7 0.19 0.18 13.0
UM 0–40 60.3 15.8 6.7 1.7 1.7 0.9 2.8 0.8 0.13 0.21 8.9

3.5 Climatic characteristics
The Vipava valley has a specific transitional climate that represents a mixture of Mediterranean and con-
tinental climate influence. The mild climate of the valley is often interrupted by a strong northeasterly wind
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Figure 6: Average air temperature (lines) and monthly sum of precipitation in 2008 (ARSO data source 2015).



Bora that can reach a speed of 200 km/h (e.g. Mihevc 1997). The annual rainfall in the area is between 1,400
and 1,700 mm (ARSO 2015). The majority of rainfall is in spring and autumn, while winter snow is rare.
The second part of July and August is usually the drier season, with uneven distribution of short-lasting
and torrential rain followed by longer periods with minimal rainfall, higher temperatures, and wind. During 2008
the annual precipitation was 1,601 mm, 110 % of the 1961–1990 average, and the average annual air tem-
perature was 13 °C (Figure 6, ARSO 2015). During the winter the daily average temperatures dropped below
0 °C for six days, while daily average temperatures in summer reached up to 27 °C (ARSO 2015). The area
received 2,136 h/yr of solar radiance, 101% of the 1961–1990 average (ARSO 2015).

Microclimates of the vineyard differ. The UM site enjoys strong solar radiance but is more exposed
to the Bora wind. The LM site receives less solar radiance and is more prone to frost but less exposed to
the Bora wind.

3.6 Anthropogenic parameters
The Lončarjevec vineyard is planted with 3,500 vines, of which 800 belong to the Malvasia variety, plant-
ed in April 1993, with a cordon training system Casarsa. Vine spacing is 2.2 m and row spacing is 3.0 m.
Rows trend in NE–SW direction. The plant material and rootstock (Selection Oppenheim 4) for both local-
ities is the same and originates from the Vrhpolje nursery at Vipava.

3.7 Grapes and wine
Results of analyses of yield and quality parameters of grapes and wines are shown in Table 3.

Table 3: Yield and quality parameters of grapes and wines.

Parameters UM LM Statistical
significance (%)

Yield No. of grape clusters per vine 19.4 ± 3.1 18.4 ± 4.8 70.8
Weight of 10 random grape clusters per vine [g] 1,886 ± 241 1,970 ± 258 61.2
Total weight of grapes per vine [g] 3,600 ± 400 3,700 ± 1,400 88.6
Weight of 100 random grape berries per vine [g] 256.9 ± 10 262.5 ± 10.1 40.4

Grape quality Sugar content [Öe] 83 ± 8 77 ± 3 18.2
Total acidity [g/L] 10.3 ± 1.4 12.0 ± 1.5 10.4
pH 3.20 ± 0.10 3.09 ± 0.03 9.3

Wine quality Alcohol [vol. %] 10.9 10.4
Residual sugar [g/L] 0.9 1.2
Total acidity [g/L] 10.3 11.3
pH 3.22 3.10

LM, and UM vines yielded similar number, and total weight of grape clusters per vine, but the average
weight of 100 grape berries was higher on the LM site (Figure 7). Differences however were not statisti-
cally significant.

The average sugar content and pH was higher and the total acidity lower in the UM grapes (Figure 8).
Only differences in total acidity and pH value are statistically significant with 10.4% and 9.3%, respectively.

The UM wine had higher alcohol content and pH and lower common acidity. The significance of the
differences cannot be assesed however, since one wine was produced from each site.

4 Discussion
Despite very similar geologic, pedogenic, and macroclimate conditions, the quality of the UM and LM grapes
differed, particularly in terms of total acidity and pH. The total acidity in wine influence the sensorial per-
ception of acidity. Although the winemaking was done in only one sample per each site, the differences
in total acidity and pH value in the wines confirmed the differences detected in the grape juice.
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In a particular year, a must’s total acidity depend mainly on geology, soil and climate, including soil
humidity and permeability, rainfall patterns and temperature. The UM and LM sites have identical macro-
climate and bedrock, significant differences in the wines are therefore related to different soil composition (1),
drainage (2), and microclimate (3), which are directly linked to geomorphic positions of the sites.
1. The UM soil depth (20cm to 2m) allowed thorough tilling and better soil nutrients homogenization which

could explain a slightly higher CaO and MgO content compared to the LM soil. In up to 5 m deep LM
soil, tilling did not reach deeper horizons and did not recycle the CaO and MgO from deeper parts.
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Figure 7: Whisker plots of grape yield parameters.
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2. The steeper UM site allows far better drainage. This is partly a result of the mineralogical differences;
the UM soils have lower clay minerals content because they are washed into lower soil parts and trans-
ported downslope, accumulating in the LM soils. Clays have higher water retention capacity and retard
water drainage. Since a mild to moderate water deficit has a positive effect on the fruit and wine phe-
nolic composition and the wine sensory characteristics (e.g. Zsofi et al. 2011) good drainage is essential.

3. Slope and its aspect influence the solar radiation load (Huggett 2006). The UM site enjoys stronger solar
radiance, has stronger evapotranspiration rate and is less prone to frost. Higher clay minerals content
in the LM soils also contributed to the faster heat loss affecting the acidity of the grapes and wines
(cf. Huggett 2006).

5 Conclusion
In 2008 we produced two wines of Malvasia from two different sites within the same vineyard in the Vipava
valley, one on the terraced slope and another in the valley bottom. With identical vine growing, and wine-
making techniques the two sites yielded grapes and wines of different quality. Since the studied vineyard has
uniform bedrock and the same macroclimate, significant differences in the grapes and wines are due to dif-
ferent soil composition, drainage and microclimate, which are directly linked to different geomorphic positions.
Geomorphic position of not only the vineyard but also the vines within it influences wine quality.
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1 Uvod
Geo mor fo loš ke zna čil no sti vino rod nih obmo čij ima jo pomem ben vpliv na kako vost grozd ja in vina. Vklju -
če ne so v kon cept ter roir ja, ki zdru žu je inte rak ci jo geo ge nih in antro po ge nih para me trov, ki vpli va jo na tipič nost
in kako vost vina (npr. Wil son 1998; Mei nert 2004; Hug get 2006). Poleg geo mor fo lo gi je geo geni para me tri
ter roir ja obse ga jo še geo loš ko pod la go, hidro geo loš ke, pedo loš ke ter pod neb ne zna čil no sti območja. Antropo -
ge ni para me tri ter roir ja vklju ču je jo način obde la ve vino gra da in pro ces pri de la ve vina. Geo ge ni fak tor ji ter roir ja
pomemb no vpli va jo na uspe va nje, rod nost trsov in kako vost grozd ja (npr. Trought s sodelavci 2008), ven dar
nji hov rela tiv ni pomen ostaja sporen zaradi interakcij in časovne variabilnosti (npr. Wil son 1998; Mei nert 2004).

Vi no gra di se v Slo ve ni ji raz pro sti ra jo na prib liž no 16.000ha, pov preč na let na pri de la va vina zna ša ~70 mi -
li jo nov litrov, ~8 mi li jo nov litrov je izvo že nih in ~9 mi li jo nov uvo že nih (Za gorc s sodelavci 2014). Let na
pora ba vina zna ša 39 li trov na pre bi val ca, kar Slo ve ni jo postav lja med pet naj več jih potro šni kov vina v Evro -
pi (Čuš s sodelavci 2007). Pri de la va vina je zato pomem ben del slo ven ske eko nom ske dejav no sti. Razi ska ve
so bile doslej bile usmer je ne pred vsem na sor te trsov, goji tve ne obli ke, nači ne obde la ve, med tem ko so bili
zapostavljeni fizič ni ele men ti ter roir ja.

Na še delo razi sku je pomemb nost geo morf nih dejav ni kov in sku ša ugo to vi ti, na kak šnem pro stor skem
meri lu le-ti vpli va jo na kako vost vina. Inter dis ci pli nar ne razi ska ve smo usme ri li na pri mer ter roir ja mal -
va zi je (Vi tis vini fe ra L.) v Vi pav ski doli ni (sli ka 1), vklju ču joč vse temelj ne geo ge ne in antro po ge ne vidi ke
ter roir ja. Da bi vlo go geo mor fo lo gi je lah ko loči li od osta lih dejavnikov, smo mora li zago to vi ti ena ke osta -
le geo ge ne in antro po ge ne raz me re. Izbra ni vino grad Lon čar je vec (sli ki 2 in 3) je bil v tem ozi ru idea len:
a) geo loš ka pod la ga vino gra da je enot na; b) vino grad je dovolj maj hen za zago tav lja nje ena ke makro klime
in c) prei sko va na sor ta mal va zi ja je bila v is tem letu posa je na na dveh raz lič nih topo graf skih legah zno -
traj iste ga vino gra da: na tera si ra nem poboč ju (v na da lje va nju ime no va no Zgor nja mal va zi ja – UM/ZM)
ter na dnu doli ne (Spod nja mal va zi ja – LM/SM); v obeh pri me rih gre za isto sor to. Z ena ki mi vino gradniškimi
in vinar ski mi teh ni ka mi je bilo v letu 2008 iz vsa ke lege pri de la no vino, kar je omo go či lo nepo sred no pri -
mer ja vo z raz li ka mi v ter roir ju.

Sli ka 1: (A) Loka ci ja obrav na va ne ga območ ja. (B) Gene ra li zi ra na tek ton ska kar ta Vipav ske doli ne (po Pla cer 1981) z lo ka ci jo obrav na va ne ga vino gra da.
Glej angleš ki del pris pev ka.

Sli ka 2: Orto fo to obrav na va ne ga območ ja (po snet v letu 2006) prek DMR z loč lji vost jo 5 m (Geo det ska upra va Repub li ka Slo ve ni je).
Glej angleš ki del pris pev ka.

Sli ka 3: Vino grad Lon čar je vec z oz na če ni ma lega ma ZM in SM.
Glej angleš ki del pris pev ka.

2 Mate ria li in meto de dela
2.1 Geo loš ka pod la ga

Geo loš ke raz me re smo razi ska li z de tajl nim geo loš kim kar ti ra njem vino gra da in nje go ve oko li ce v me ri -
lu 1 : 5.000.

2.2 Tla
Prst ozi ro ma tla smo vzor či li apri la 2009, osem mese cev po zad njem rigo la nju, po meto do lo gi ji opi sa ni
v ISO 10381-1,2,4 (2002/2003). Vzor ce smo pobra li iz dveh obrav na va nih leg ozi ro ma vrst trsov in iz dveh
glo bin: 0–20cm in 20–40cm. Iz vsa ke lege smo izde la li po dva repre zen ta tiv na vzor ca (0–20cm in 20–40cm),
sestav lje na iz petih pod-vzor cev, ki smo jih odvze li ena ko mer no po vrsti trsov in v od da lje no sti ~20 cm
od trsov. Po eno te den skem suše nju na 25 °C smo vzor ce pre se ja li sko zi sito z 2 mm odpr ti na mi, s če mer
so bili odstra nje ni več ji del ci matič ne pod la ge (ske let), in nato dro bi li v ahat ski teril ni ci na zrna vost fine -
ga pra hu < 63 µm. Mine ra loš ko sesta vo smo dolo či li z rent gen sko difrak ci jo (XRD, Phi lips, PW 1820) na
neo rien ti ra nih vzor cih (Cu Kα / Ni 40 k V, 30 m A) in z upo ra bo pro gra ma X’Pert High Sco re. Ele ment na
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sesta va vzor cev je bila izmer je na v akre di ti ra nem kanad skem labo ra to ri ju Acme (Acme Analy ti cal Labo -
ra to ries, Ltd.) in sicer s po stop kom enour ne ga izlu že va nja z 2-2-2- HCl–HNO3–H2O pri tem pe ra tu ri 95 °C
ter viso ko loč lji vost nim ICP-MS (ma sni spek tro me ter z in duk tiv no sklop lje no plaz mo). Natanč nost in točnost
ana liz je bila oce nje na z upo ra bo med na rod nih refe renč nih mate ria lov, kot sta CCRMP SO-1 (zem lja) in
USGS G-1 (gra nit).

2.3 Pod neb je
Kli mat ske podat ke smo pri do bi li iz najb liž je avto mat ske vre men ske postaje v vasi Bilje, 25 km zahod no
od obrav na va ne ga območ ja. Podat ki o me seč nih in dnev nih tem pe ra tu rah in pada vi nah so dostop ni prek
ARSO (2015).

2.4 Grozd je in vino
Količino (rodnost) in kakovost pridelka smo izmerili na petih naključno izbranih zdravih in nor mal no
raz vi tih trsih na vsa ki od leg v vi no gra du. Rod nost trsov smo oce ni li s teh ta njem grozd ja na vsa kem trsu.
Vzo rec sto tih naključ no izbra nih grozd nih jagod smo odvze li iz dese tih groz dov in iz vseh delov groz da.
Jago de smo steh ta li in roč no sti sni li. Po bistre nju grozd ne ga soka s sa mou se da njem smo izme ri li kon cen -
tra ci jo slad kor ja, skup nih kislin (g/l vin ske kisli ne) in p H (OIV 2012).

Na vsa ki od obrav na va nih leg smo 19. sep tem bra 2008 potr ga li grozd je iz 60 tr sov in ga pre de la li v vino.
Pre de la va grozd ja in pro ces pri de la ve vina sta bila za obe vini ena ka. Grozd je (~200 kg/lego) smo pec ljali,
droz ga li in sti sni li. Mošt (~140 l/lego) smo shra ni li v ner ja ve čo poso do in mu doda li kali jev meta bi sul tif
(0,1 g/l). Po 36 urah smo mošt pre to či li (~120 l/lego) in mu doda li rehi dri ra ne suhe kva sov ke Sacc ha romy -
ces baya nus (0,2 g/l; Eno lo gi ca Vason). Nasled nji dan smo doda li hra no za kva sov ke (0,2 g/l; V ACTIV,
Eno lo gi ca Vason). Alko hol na fer men ta ci ja je tra ja la šti ri dni pri tem pe ra tu ri 15–18 °C. Sedem dni po zaklju -
če ni alko hol ni fer men ta ci ji smo vino pre to či li (~110 l/lego) in mu doda li 0,1 g kali je ve ga meta bi sul fi ta na
liter vina. Alko hol no stop njo, kon cen tra ci jo skup nih kislin, redu ci ra jo čih slad kor jev in p H v obeh vinih
smo izme ri li mesec dni po zaklju če ni alko hol ni fer men ta ci ji po refe renč nih meto dah OIV (2012).

3 Rezul ta ti
3.1 Geo loš ka pod la ga

Pod la go vino gra da in oko li ce gra di eocen ski fliš z vme sni mi plast mi kar bo nat nih tur bi di tov (sli ka 4). Vino -
grad leži samo na sili ci kla stič nem fli šu, ki ga sestav lja menja va nje peš če nja kov, meljev cev in lapo rov cev.
Od 1 do 20 m debe le kar bo nat ne pla sti (kar bo nat ne bre če in kal ka re ni ti) pa tvo ri jo robo ve vino gra da.

Sli ka 4: Geo loš ka kar ta (A) in pro fil (B) vino gra da Lon čar je vec.
Glej angleš ki del pris pev ka.

3.2 Geo mor fo lo gi ja
Da naš nje površ je vino gra da in nje go ve oko li ce je posle di ca neo gen ske–re cent ne nariv ne in zmič ne tekto -
ni ke, raz vo ja reč ne dre naž ne mre že, raz lič nih ero zij skih pro ce sov zara di lito loš kih raz lik v eo cen skem fli šnem
zapo red ju (kar bo nat ne kam ni ne so odpor nej še pro ti pre pe re va nju, cf. Ko mac in Zorn 2008) in sle de čih
poboč nih pro ce sov (cf. Zorn 2009; Popit s sod. 2014). Vino grad leži na jugovz hod nem poboč ju (sli ki 4 in 5);
zgor nji del je na str mem poboč ju z na klo nom ~50 % na nad mor ski viši ni 270–310 m, med tem ko je spod -
nji del v rav nem dolin skem dnu na nad mor ski viši ni 270 m. Poboč je je tera si ra no na posa mez ne terase
s ši ri no 3,5–4,0 m in ZM leži na šesti tera si od spo daj navz gor. ZM ima jugovz hod no eks po zi ci jo, SM pa
je na raz me ro ma rav nem površ ju.

Sli ka 5: Zem lje vid naklo nov površ ja izdelan iz DMR z loč lji vost jo 5 m (Geo det ska upra va Repub li ka Slo ve ni je).
Glej angleš ki del pris pev ka.

20



3.3 Hidro geo loš ke last no sti
Si li ci kla sti čen fliš je sla bo vodo pre pu sten, nje gov koe fi cient vodo pre pust no sti je reda veli ko sti 1.10–6 do
1.10–7 m/s (npr. Jan ža in Pre stor 2002), med tem ko ima jo vme sne kar bo nat ne pla sti raz vi to raz po klin sko poroz -
nost z ne kaj raz re dov viš jim koe fi cien tom vodo pre pust no sti kot fliš (npr. Ver bov šek 2008). Za fli šno pokra ji no
je zna čil na gosta hidro graf ska mre ža majh nih in obi čaj no nestal nih vodo to kov, ki dre ni ra jo vodo s po -
vrš ja in pre pe rin ske ga slo ja. Vme sne kar bo nat ne pla sti v teh območ jih lah ko tvo ri jo manj še vodo no sni ke.
Zno traj vino gra da se voda dre ni ra po površ ju in pod pre pe rin skim slo jem s po boč ja pro ti dnu doli ne, kjer
se pojav lja nekaj šib kih izvi rov na sti ku kar bo nat nih in fli šnih kam nin. Na dnu doli ne se voda zdru ži v Žor -
žev potok (sli ka 4), ki ima hudour niš ki zna čaj.

Hi dro loš ke zna čil no sti zno traj vino gra da so raz no li ke. Poboč je vino gra da ima rela tiv no hitro dre na -
žo površ ja in pre pe rin ske ga slo ja ter je zato bolj suho, med tem ko je dno doli ne obi čaj no bolj vlaž no zara di
poča snej še dre na že in več je koli či ne pre je te vode.

3.4 Pedo loš ke last no sti
Tla v vi no gra du so nasta la iz eocen skih fli šev pred vsem z or gan skim in mehan skim pre pe re va njem ter
poboč ni mi pre mi ki pre pe ri ne. Drob no zr na ti ilov na to-gli na sti viti sol je red no rigo lan in homo ge ni zi ran,
ima nev tra len p H (7.0) in izme njal no kapa ci te to 20–35 mi liek vi va len tov hidro ge na na 100 g suhih tal. Debe -
li na tal je zno traj vino gra da raz lič na; na poboč ju so debe la od 20 cm na notra nji stra ni do 2 m na zuna nji
stra ni teras, na dnu doli ne pa 2–5 m.

Rent gen ska difrak ci ja vzor cev tal kaže, da je mine ra loš ka sesta va tal zno traj vino gra da podob na, ven -
dar se pojav lja nekaj raz lik (pre gled ni ca 1). Tla SM vse bu je jo več gli ne nih mine ra lov mont mo ril lo ni ta in
kli no klo ra v pri mer ja vi s ZM, ki vse bu je v spod njem hori zon tu tudi kal cit.

Pre gled ni ca 1: Mine ra li v tleh ZM in SM.

lo ka ci ja glo bin ski vzo rec tal [cm] kre men muskovit/illit al bit gli ne ni mine ra li kal cit

mont mo ril lo nit kli no klor

SM 0–20 � � � � � �
20–40 � � � � � �

ZM 0–20 � � � � � �
20–40 � � � � � �

Tudi geo ke mič ne razi ska ve tal kaže jo, da je vseb nost glav nih ele men tov pre cej podob na na obeh legah,
a z ne kaj raz li ka mi (pre gled ni ca 2): tla ZM so obo ga te na z Mg O in CaO ter ima jo manj P2O5 kot tla SM.
Ti rezul ta ti so sklad ni z ugo to vi tvi jo mine ra loš ke ana li ze, ki kaže na vseb nost kar bo na tov v tleh ZM.

Pre gled ni ca 2: Kon cen tra ci je glav nih ele men tov v tleh ZM in SM (vred no sti v %).

lo ka ci ja glo bin ski Si O2 Al2O3 Fe2O3 Mg O Ca O Na2O K2O Ti O2 P2O5 Mn O LOI
vzo rec tal [cm]

SM 0–40 58,5 14,8 6,2 1,4 1,2 0,9 2,8 0,7 0,19 0,18 13,0
ZM 0–40 60,3 15,8 6,7 1,7 1,7 0,9 2,8 0,8 0,13 0,21 8,9

3.5 Pod neb ne zna čil no sti
Vi pav ska doli na ima svo je vrst no pre hod no pod neb je, ki pred stav lja meša ni co medi te ran skih in celin skih
vpli vov. Sicer zmer no pod neb je v do li ni pogo sto pre ki nja močan seve ro vz hod ni veter, ime no van bur ja,
ki lah ko dose že hitrost 200 km/h (npr. Mihevc 1997). Let na koli či na pada vin v Vi pav ski doli ni je med 1400
in 1700 mm (ARSO 2015). Glav ni na pada vin je jese ni in spom la di, snež ne pada vi ne so red ke. V dru gi polo -
vi ci juli ja in v av gu stu je obi čaj no suho obdob je z nee na ko mer no raz po re je ni mi krat ko traj ni mi plo ha mi
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in nali vi, ki jim sle di jo dalj ša obdob ja z malo pada vi na mi, viš ji mi tem pe ra tu ra mi in vetrom. Leta 2008 je
koli či na pada vin zna ša la 1601 mm, tj. 110 % pov preč ja v ob dob ju 1961–1990, pov preč na let na tem pe ratura
zra ka je bila 13 °C (sli ka 6; ARSO 2015). Pozi mi se je pov preč na dnev na tem pe ra tu ra spu sti la pod 0 °C za
šest dni, pole ti pa je dnev no pov preč je dose glo do 27°C (ARSO 2015). Sonč no obse va nje je tra ja lo 2136 h/leto,
kar je 101 % pov preč ja v ob dob ju 1961–1990 (ARSO 2015).

Zno traj vino gra da se mikro kli ma raz li ku je. Lega ZM je delež na več sonč ne ga obse va nja, a je bolj izpostav -
lje na bur ji. Lega SM je delež na manj sonč ne ga obse va nja in je bolj pod vr že na zmr za li, a je manj izpo stav -
lje na bur ji.

Sli ka 6: Pov preč na tem pe ra tu ra zra ka (li ni je) in meseč na koli či na pada vin v letu 2008 (vir podat kov: ARSO 2015).
Glej angleš ki del pris pev ka.

3.6 Antro po ge ni para me tri
Vi no grad Lon čar je vec je zasa jen s 3500 trsi, od tega je 800 tr sov sor te mal va zi ja, saje nih apri la 1993, na
kor don ski goji tve ni obli ki Casarsa. Med tr sna raz da lja je 2,2 m in med vrst na raz da lja je 3,0 m. Vrste pote -
ka jo v sme ri severovzhod–jugozahod. Sadil ni material, cepiči in pod la ga trsov (se lek ci ja Oppen heim 4)
sta ena ka na obeh legah. Poreklo sadilnega materiala je trsni ca Vrh po lje pri Vipa vi.

3.7 Grozd je in vino
Re zul ta ti ana liz rod no sti trsov in kako vo sti grozd ja in vina so pri ka za ni v pre gled ni ci 3.

Pre gled ni ca 3: Para me tri rod no sti trsov in kako vo sti grozd ja in vin.

pa ra me tri ZM SM sta ti stič na zna čil nost (%)

rod nost trsov šte vi lo groz dov na trs 19,4 ± 3,1 18,4 ± 4,8 70,8
masa 10 na ključ nih groz dov na trsu [g] 1886 ± 241 1970 ± 258 61,2
skup na masa grozd ja na trs [g] 3600 ± 400 3700 ± 1.400 88,6
masa 100 na ključ nih jagod na trsu [g] 256,9 ± 10 262,5 ± 10.1 40,4

ka ko vost grozd ja slad kor [öe] 83 ± 8 77 ± 3 18,2
skup na kisli na [g/l] 10,3 ± 1,4 12,0 ± 1,5 10,4
p H 3,20 ± 0,10 3,09 ± 0,03 9,3

ka ko vost vina al ko hol [vol. %] 10,9 10,4
re du ci ra jo či slad kor [g/l] 0,9 1,2
skup na kisli na [g/l] 10,3 11,3
p H 3,22 3,10

Trsi SM in ZM so ime li pri mer lji vo šte vi lo groz dov na trs in pri mer lji vo skup no maso grozd ja na trs (slika 7).
Pov preč na masa 100 ja god je bila več ja na legi SM (slika 7). Raz li ke sicer niso bile sta ti stič no zna čil ne.

Sli ka 7: Whi sker dia gra mi za para me tre rod no sti trsov.
Glej angleš ki del pris pev ka.

Pov preč na kon cen tra ci ja slad kor ja in p H je bila višja, skup na kisli na pa niž ja v grozd ju ZM (sli ka 8).
Samo raz li ke v skup ni kisli ni in vred no sti p H so sta ti stič no zna čil ne na rav ni zau pa nja 10,4 % ozi ro ma 9,3 %.

Sli ka 8: Whi sker dia gra mi za para me ter kako vo sti grozd ja.
Glej angleš ki del pris pev ka.

Vino ZM je ime lo več alko ho la, viš ji p H in niž jo skup no kisli no. Sta ti stič ne zna čil no sti raz lik sicer ni
moč oce ni ti, ker je bilo iz vsa ke lege pri de la no le eno vino.
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4 Raz pra va
Kljub zelo podob nim geo loš kim, pedo loš kim in makro kli mat skim pogo jem se je kako vost grozd ja na legah
ZM in SM raz li ko va la, pred vsem v vseb no sti skup nih kislin in p H v prsti/tleh. Skup na kisli na v vinu vpliva
na sen zorič no zaz na va nje kislo sti. Čeprav je bila vini fi ka ci ja izve de na na samo enem vzor cu za vsa ko lego,
raz li ke v skup ni kisli ni in vred no sti p H v vi nih potr ju je jo raz li ke ugo tov lje ne v grozd nem soku.

V do lo če nem letu je skup na kisli na v mo štu odvi sna pred vsem od geo lo gi je, tal in pod neb ja, vklju ču -
joč vlaž nost in pre pust nost tal, vzor ce pada vin in tem pe ra tu ro. Gle de na to, da ima ta legi ZM in SM iden tič no
makro kli mo in geo loš ko pod la go, so zna čil ne raz li ke v vi nih pogo je ne z raz lič no sesta vo tal (1), dre nažo (2)
in mikro kli mo (3), kar je nepo sred no pove za no z geo morf no pozi ci jo obeh leg.
1. Glo bi na tal ZM (20cm do 2m) dovo lju je teme lji to rigo la nje in homo ge ni za ci jo hra nil v tleh, s či mer lahko

poja sni mo neko li ko viš jo vseb nost CaO in MgO v pri mer ja vi s tle mi SM. V do 5m debe lih tleh SM rigola -
nje ni dose glo glob ljih hori zon tov, zato CaO in MgO nista bila reci kli ra na iz glob ljih delov.

2. Lega ZM na str mem poboč ju dovo lju je pre cej bolj šo dre na žo. To je delo ma tudi rezul tat mine ra loš kih
raz lik; tla ZM ima jo niž jo vseb nost gli ne nih mine ra lov, saj se le-ti izpi ra jo v glob lje hori zon te tal, premešča -
jo po poboč ju navz dol in aku mu li ra jo v tleh SM. Gli ne ima jo več jo spo sob nost zadr že va nja vode in zavi ra jo
odvod nja va nje. Ker ima bla go do sred nje pomanj ka nje vode pozi ti ven efekt na vseb nost kislin v grozd -
ju in vinu ter na sen zo rič ne zna čil no sti vina (npr. Zso fi s sodelavci 2011), je dobra dre na ža bis tve na za
bolj šo kako vost vina.

3. Poboč je s svo jim naklo nom vpli va na delež pre je te ga sonč ne ga obse va nja (Hug gett 2006). Lega ZM prejme
več sonč ne ga obse va nja, ima viš jo stop njo eva po trans pi ra ci je in je manj pod vr že na zmr za li. Viš ja vsebnost
gli ne nih mine ra lov v tleh SM pris pe va tudi k hi trej ši izgu bi toplo te, kar se odra ža v vseb no sti kislin v grozdju
in vinu (cf. Hug gett 2006).

5 Sklep
Leta 2008 smo pri de la li dve vini sor te mal va zi ja iz dveh raz lič nih leg zno traj iste ga vinograda v Vipavski
dolini, ki sta na terasiranem pobočju in na dnu manjše doline. Z ena ki mi vino grad niš ki mi in vinar ski mi
teh ni ka mi pri de la ve sta bili kako vost grozd ja in vina iz obeh leg raz lič ni. Gle de na to, da sta geo loš ka podlaga
in makrokli ma v obrav na va nem vino gra du enot ni, so zna čil ne raz li ke v grozd ju in vinu rezul tat raz lič ne
sesta ve tal, drenaže in mikro kli me. Ome nje ni para me tri so v ne po sred ni zve zi z raz lič no geo morf no lego
trsov. Geo morf na pozi ci ja vino gra da in tudi posa mez nih trsov vin ske trte zno traj posa mez ne ga vino grada
torej vpli va ta na kako vost vina.

6 Lite ra tu ra
Glej angleš ki del pris pev ka.
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TRANSFERABILITY OF A PREDICTIVE
ROBINIA PSEUDACACIA DISTRIBUTION

MODEL IN NORTHEAST SLOVENIA
PRENOSLJIVOST NAPOVEDNEGA

MODELA RAZŠIRJENOSTI
VRSTE ROBINIA PSEUDACACIA
V SEVEROVZHODNI SLOVENIJI

Daniela Ribeiro, Imelda Somodi, Andraž Čarni

Robinia pseudacacia in the Prekmurje region.
Robinija v Prekmurju.
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ABSTRACT: The main goal of this study is to assess the transferability of a species distribution model (SDM)
for Robinia pseudacacia (black locust) to two testing sites in the Prekmurje region in northeast Slovenia.
The predictive performance of the SDM at the testing sites was measured by 1) visual evaluation, 2) con-
fusion matrix, 3) true positive rate (TPR), 4) the maximum of the true skill statistics (TSS) over possible
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1 Introduction
Slovenia is among the European countries with best-preserved nature and the highest biological and land-
scape diversity (Ciglič 2009; Ciglič and Perko 2013; Ciglič and Oštir 2014). This is reflected by the size of
Slovenian territory that is protected: 52% of the country lies within ecologically important areas and approx-
imately 35% within Natura 2000 sites (Žvikart 2010). However, Slovenia is also subject to many pressures,
one of them being biological invasions. Over the past decade, the cover of invasive species has been increas-
ing. So far, thirty to sixty plant species in Slovenia are considered invasive (Jogan 2000), and Robinia pseudacacia
(black locust) is one of the species with the potentially greatest negative influence on the biodiversity of
natural habitats in Slovenia (Zelnik 2012).

Biological invasions are considered to be the second greatest reason for the loss of biodiversity world-
wide (Vitousek et al. 1996). The effects of invasive species on areas invaded are manifold. These species
may alter the disturbance regime of the sites they invade (D’Antonio and Vitousek 1992; Hejda and Pyšek 2006),
competitively exclude native species and decrease native biodiversity (Walker and Vitousek 1991), alter ecosys-
tem structure (Vitousek et al. 1996; Higgins et al. 1999; D’Antonio and Mack 2001), and lead to enormous
economic costs, including decreases in timber growth rates and forest values when forest ecosystems are
invaded (Pimentel 2005; Gurevitch et al. 2006). Some ecologists also believe that plant invasions contribute
substantially to plant species extinctions (Mooney and Drake 1989; Vitousek 1994; Wilcove et al. 1998).
Rodríguez-Labajos et al. (2009) summarized the major socioeconomic driving forces of biological inva-
sions as 1) anthropogenic activities, 2) policies/policy level, and 3) ideology/lifestyle.

Due to their socioeconomic (Pimentel et al. 2001) and environmental effects, biological invasions have
increasingly been recognized as a great problem worldwide (Ribeiro et al. 2011). The development of effec-
tive strategies to manage and monitor the spatial distribution of invasive species requires data on the habitat
preferences of these species and knowledge of how landscape features influence their spatial distribution and
establishment. However, detailed data collection is time consuming and logistically demanding (Preuss etal. 2011).
Therefore efforts have been made to map invasive species spread in the landscape and to model and pre-
dict its spatial distribution into unknown areas (e.g., Liu etal. 2005; Vanderhoof etal. 2009; Ribeiro etal. 2011).
Maps of predictive species distributions often rely on statistical models relating observations of species to
environmental predictors, and projecting the fitted relationship into geographic space to produce distri-
bution maps (Maggini  et al.  2006; Randin  et al.  2006; Fukasawa  et al.  2009; Sundblad  et al.  2009;
Guisan et al. 2013; Verbruggen et al. 2013). These distribution maps are becoming a useful tool when deal-
ing with restrictive field data and large spatial and temporal terms (Guisan and Thuiller 2005) and are also
a valuable tool for environmental management and conservation (Razpotnik 2007; Barbosa et al. 2009;
Sundblad et al. 2009). Despite the recent increase in species distribution models (SDM) in the literature,
evidence of the practical utility of these models in real-world conservation management (Guisan et al. 2013),
and aspects such as the importance of validation of these models and their transferability to other areas
have not been intensively studied (Randin et al. 2006; Sundblad et al. 2009). Guisan et al. (2013) found
various examples of the practical use of SDMs to guide decisions in various conservation fields, such as
1) managing biological invasions, 2) identifying and protecting critical habitats, 3) regional conservation
planning, and 4) informing the translocation of threatened or captive-bred populations. The use of SDMs
for conservation purposes is limited by the availability of suitable data, skilled staff, and modelling tools
(Guisan et al. 2013). Its utility for applications in biological invasions by predicting areas of potential occu-
pancy in order to target its control also depends on their transferability between regions (Verbruggen etal. 2013).
Transferability of the models refers to the case when a model is applied to an area outside the site it was
trained on. Preferably the range of the predictor variables (environmental variables) should be the same,
or wider, at the training site than at the sites the model is applied to (Peterson etal. 2007; Sundblad etal. 2009).

The main goal of this study is to examine the transferability of an existing SDM of R. pseudacacia (by
Ribeiro etal. 2011) to two testing areas within the same region. To model the potential distribution of R. pseuda-
cacia, we used a generalized linear model (GLM) in which the presence/absence of R. pseudacacia was used
as dependent variable and environmental variables as predictors. The results of the model indicated the
most important environmental factors for species occurrence: land use, soil type, distance to the road net-
work, and distance to water bodies. The major part of the distribution pattern observed was explained by
land use, with meadows and pastures most prone to invasion by R. pseudacacia. The distance from water
bodies has a negative influence on the species occurrence, according to the model. The distance to the road
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network influences R. pseudacacia distribution in a non-linear way; closer to roads the probability of find-
ing the species is higher, and this probability decreases when roads are within a distance between 100 and
300 m, while a distance longer than 300 m increases the probability of R. pseudacacia occurrence again.
Regarding the predictor soil type, fluvisols are significantly less susceptible to R. pseudacacia than cam-
bisols, and they also differ in this manner from urban soils.

2 Methods
2.1 Study area

This research was conducted in the northeastern part of Slovenia, in the Prekmurje region. Although agri-
culture still prevails in this region (Gabrovec and Kladnik 1997; Cunder 2009), around 29% of the landscape
is forested, resulting in a high level of fragmentation (Hladnik 2005). According to its topographical fea-
tures, Prekmurje can be divided into three geographical areas, which are ecologically dissimilar as well;
the northern hilly area of Goričko, the central floodplains of the Mura River, known as Ravensko, and the
southern lowlands known as Dolinsko (Čarni et al. 2008).

The Mura floodplains, due to their high biological diversity, host habitats of greatest importance for
nature protection and are therefore included in the Natura 2000 network (Globevnik and Mikoš 2009;
Košir et al. 2013). Sixty-five percent of the floodplains are forested, and ten percent is covered by R. pseuda-
cacia (Globevnik and Kaligarič 2005). Along the Mura River well-drained and nutrient-rich soils prevail
(Košir et al. 2013), which are most suitable for agriculture (Perko and Orožen Adamič 1998); therefore inten-
sive agriculture is present here (Vovk Korže 2002).

Author/avtorica: Daniela Ribeiro 
Source/vir: GURS 2009
GIAM ZRC SAZU 2014
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Figure 1: Location of the study area, showing the training and testing sites.



The central part of the lowlands of Prekmurje is occupied by gravelly fields safe from floods; there-
fore it is densely populated and intensively cultivated. The northern and southern parts are wetter and less
populated (Perko and Orožen Adamič 1998). R. pseudacacia aggressively regenerates in the lowland area,
mainly due to the decrease in groundwater level and openings in stands of forest, which creates ideal con-
ditions for its development (Rudolf and Brus 2006).

In the southern lowland part of the study region, a training site of 12 km2 was chosen to build the SDM
and two testing sites were selected to assess the accuracy and transferability of the R. pseudacacia distri-
bution model, one in the lowland and one in the Mura floodplains (see Figure 1). The testing sites measured
4 km2 and were demarcated outside the area used to build the model (i.e., the training site; for more infor-
mation, see Ribeiro et al. 2011).

2.2 Data
This study focuses on the introduced and highly invasive species R. pseudacacia L. This species was select-
ed due to its abundance in the study region (Wraber 1951; Rudolf and Brus 2006; Kutnar and Kobler 2013;
Kutnar and Pisek 2013) and its presence in the country for over a century (Novice 1858). For both test-
ing sites, R. pseudacacia occurrence was determined from the visual interpretation of spring orthophotos.
Somodi et al. (2012) have shown that orthophotos taken during the flowering period of R. pseudacacia
provide the best sources for its recognition and thus a potential basis for monitoring. All patches with the
species’ presence, independent of its size, were digitized in a geographic information system environment.

For application of the model, a grid 10 m wide was generated by regular point generation at the test-
ing sites. We resampled the set of predictor variables shown by Ribeiro et al. (2011) to be relevant for
R. pseudacacia to these grids of both testing sites, using ArcGIS 9.3. The source of variables that contributed
to the model included the following: land use (Zemljiški kataster 2009), soil type (Pedološka karta Slo -
venije 2007), distance to the road network, and distance to water bodies (Državna topografska karta 2009).

2.3 Predictions and evaluation
The SDM for R. pseudacacia built by Ribeiro et al. (2011) using a GLM was applied to the testing sites,
enabling assessment of the generality of habitat preferences deduced at the training site and a test of its
transferability. The predictive ability of the SDM was tested at the testing sites and contrasted with its per-
formance at the training site.

The predictive performance of the SDM at the testing sites was measured by: 1) visual evaluation, look-
ing at spatial predictions and observed presences of the species, 2) confusion matrices, 3) true positive rate,
also called sensitivity (Fielding and Bell 1997), 4) the maximum of the true skill statistics (Allouche etal. 2006)
over possible cutoffs, and 5) paired-sample ANOVA. Distributions of TPR at the specific testing sites were
compared in an ANOVA-like setting, in which the values of the index at the same cut were treated as paired
samples (for details, see Somodi et al. 2012). Tukey contrasts were also applied, which make the proce-
dure equivalent to a Tukey post-test. The confusion matrix records the frequencies of each of the four possible
types of outcome of prediction success: 1) true positives, 2) false positives, 3) false negatives, and 4) true
negatives. True positives is the number of occurrences in which the presence of the species was correct-
ly identified, false positives is the number of positive predictions in which no presence was observed, false
negatives is the number of presences in which the model did not predict occurrences (Fielding and Bell 1997;
Somodi et al. 2012), and true negatives is the number of absences that were correctly predicted by the model.
False negatives do not only reflect our errors, but also arise because the species is not yet present (and our
estimation falls at a point still negative), though the site may be suitable for the species. This is a common
problem in habitat suitability modelling, which makes AUC and ROC curves potentially misleading
(Lobo et al. 2008). Therefore, we relied on the ratio between true positive cases and all positive cases, in
which the presence of the species was correctly identified by the model (TPR). In addition, the maximum
of TSS was introduced to replace the traditional maximum Kappa measure because it is free of prevalence
bias (Allouche et al. 2006) and was used to cut the probability distribution into a presence/absence bina-
ry map.
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Finally, the comparison of the TPR curves, emerging from values calculated at regular cuts along the
probability gradient from the training and testing sites, was done using a method conceptually corresponding
to paired-sample ANOVA. The appropriate way to perform such a test is to use linear mixed models, with
site identity as a random variable and the predictor variables as fixed effects (the function used in R was
»lme«, »nlme« package; Pinheiro et al. 2014). A Tukey post test was also applied to the mixed model to
assess pairwise significance in order to determine which sites differed significantly from one another (for
details, see Somodi et al. 2012).

The application of the SDM to the testing sites and the evaluation of its accuracy and transferability
were implemented in the R Statistical environment (R Core Development Team 2008). The SDM was export-
ed from the R Statistical environment as tables describing each predictive probability point-by-point and
projected in ArcGIS 9.3.

3 Results
The prediction of the SDM for R. pseudacacia was first verified by spatial overlapping at the existing loca-
tions with predicted values of probability occurrence. There was a good degree of overlap between predicted
and observed R. pseudacacia at the testing sites (Figures 2 and 3).

The probability of occurrence was assigned to each sampling point. Map colours were selected to reflect
major breakpoints at TPR curves (Figure 4). Two major breakpoints (at 0.5 and 0.3) are apparent for the
lowland site, and therefore the highest probability classes were defined as 0.5–1 (red) and 0.3–0.5 (orange).
Lower probabilities were separated into three equal classes in ascending order: 0.00–0.08 (dark green),
0.08–0.15 (light green), and 0.15–0.30 (yellow).

The predicted distribution for the testing sites beyond the known occurrences of the species indicates
that those sites are suitable for invasion.

The prediction resulting from the SDM was a good match with the observed presence of the species
at both testing sites (Figures 2 and 3). Substantial observations fall into the predicted category with a high-
er probability than 0.50. Some of the observed areas that were outside this probability were included in
the next category (0.30–0.50) and a few in the remaining categories.

Table 1: Confusion matrix for the Lowland testing site at the probability cut corresponding to the maximum TSS. Predicted presence/absence [1/0]
of R. pseudacacia crosstabulated with observations.

Observed
R. pseudacacia

0 1
Predicted 0 25128 434
R. pseudacacia 1 4201 1368

Table 2: Confusion matrix for the Mura floodplain testing site at the probability cut corresponding to the maximum TSS. Predicted presence/absence [1/0]
of R. pseudacacia crosstabulated with observations.

Observed
R. pseudacacia

0 1
Predicted 0 14301 230
R. pseudacacia 1 12160 2330

The results from the confusion matrices indicate that the majority of presences predicted fell into the
presences observed (Tables 1 and 2). Nevertheless, as can be seen, these tables present better results for
the Mura floodplain than for the Lowland testing site.

The TPR and TSS values at specific probability cuts at the Mura floodplain and Lowland testing sites
can be seen in Figures 4 and 5, respectively.
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Table 3: Comparison of TPR curves by paired-sample ANOVA with Tukey post test.

Estimate Std. Error z value Significance

Mura: Lowland = 0 0.007 0.003 2.353 p< 0.1
Training: Lowland = 0 –0.011 0.003 –3.408 p< 0.01
Training: Mura = 0 –0.018 0.003 –5.761 p< 0.001

The comparison between the predictions for the training site and the testing sites shows a significant
difference, meaning that the testing sites were predicted worse than the training site (Table 3).

The SDM from the training site was successfully used to generate maps of potential distributions at
the testing sites. However, as expected, the SDM achieves better predictive results at the training site than
at the testing sites.

4 Discussion
We were able to successfully transfer the SDM for R. pseudacacia built by Ribeiro et al. (2011) to two test-
ing sites within the same geographical region. A GLM was a reliable method to model the range of potential
habitats for the species to new sites; this result is consistent with Randin et al. (2006), who argued that a GLM
is a robust modelling method for transferability. However, Araújo et al. (2005) found that a generalized
additive model showed better transferability than a GLM.

Generally the SDM adequately predicted the potential distribution of R. pseudacacia in the Prekmurje
region; however, significant differences appeared regarding its success at the two testing sites. It can at least
be inferred that our model performs adequately for a slightly different geographical setting, albeit within
one region.

Most studies testing models outside the training area use one testing site only (e.g., Randin et al. 2006;
Fukasawa et al. 2009; Sundblad et al. 2009; Preuss et al. 2011) and there are only a few examples using more
than one testing site (Zimmermann and Kienast 1999; Wenger and Olden 2012). Our study is also valu-
able as a contribution to the latter group. Nevertheless its generalizability to other geographic regions may
be limited and the extrapolation of its results should be treated with prudence; this should be done with
careful examination of the underlying environmental predictors. One of the most important conditions
for the practical use of SDMs to guide environmental management decisions is their transferability with-
in and among other regions. As shown by Barbosa et al. (2009), SDMs are best at describing the spatial
pattern of species at the site the model was trained in, mainly because different localities may have dif-
ferences in the ranges of environmental predictors (Randin  et al.  2006). Environmental differences
between different geographical regions may therefore limit the usefulness of this type of model, and such
models may yield unrealistic predictions outside the domain used to build the models (Barbosa et al. 2009).
Thus the availability of data can be a limiting factor in the spatial transfer of SDMs. In addition to this
limitation, the choices made during the modelling process, such as the modelling technique selected, affect
its transferability to other areas, as shown by Araújo et al. (2005) and Randin et al. (2006). It was beyond
the scope of our study to assess the robustness of modelling techniques when transferred from one geo-
graphical region to another, but we did transfer the model within the same geographical region.

The greatest value of our study is that the predictions of the likelihood of occurrence of the species at
non-surveyed sites may warn managers of the potential threat of planting or spontaneous spread, which
may support conservation planning. We have shown that the predictive model tested here can reliably be
applied for region-wide predictions, which helps raising awareness among the public about this invasive
species. This is vital for combating further spread, especially in the study region, where locals predomi-
nantly perceive the benefits of the species. The application of a model already constructed for predicting
the possible extent of range expansion of R. pseudacacia offers an easy tool for managers to mitigate the
impact of this invasive species and is an alternative to time-consuming and logistically demanding data
collection.
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Figure 2: Potential habitat map of R. pseudacacia for the lowland testing site.

Author of contents/avtorica vsebine: Daniela Ribeiro
Author of map/avtorica zemljevida: Daniela Ribeiro
© Geografski inštitut Antona Melika ZRC SAZU, 2014
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Figure 3: Potential habitat map of R. pseudacacia for the Mura floodplain testing site.

Author of contents/avtorica vsebine: Daniela Ribeiro
Author of map/avtorica zemljevida: Daniela Ribeiro
© Geografski inštitut Antona Melika ZRC SAZU, 2014
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Figure 4: True positive rate measurement of predictive accuracy for the testing sites.

Figure 5: True skill statistics measurement of predictive accuracy for the testing sites.
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1 Uvod
Slo ve ni ja spa da med evrop ske drža ve z  naj bo lje ohra nje no nara vo in naj viš jo stop njo bio loš ke in
pokrajinske pestro sti (Ci glič 2009; Ciglič in Per ko 2013; Ciglič in Oštir 2014). To je vid no tudi v po vr ši -
ni zava ro va ne ga slo ven ske ga ozem lja: 52 % deže le leži na eko loš ko pomemb nih območ jih in prib liž no 35 %
nje ne povr ši ne pokri va jo območ ja Natu re 2000 (Žvi kart 2010). Slo ve ni ja pa je pod vr že na tudi mno gim
obre me ni tvam, med dru gim tudi bio loš kim inva zi jam. V zad njem deset let ju se pokri tost z in va ziv ni mi
rast lin ski mi vrsta mi pove ču je. Doslej so v Slo ve ni ji potr di li tri de set do šest de set inva ziv nih rast lin skih vrst
(Jo gan 2000), robi ni ja (Ro bi nia pseu da ca cia) pa je ena izmed vrst s po ten cial no naj več jim nega tiv nim vpli -
vom na biot sko raz no vrst nost slo ven skih narav nih habi ta tov (Zel nik 2012).

Bio loš ke inva zi je v sve tu velja jo za dru gi naj po memb nej ši raz log za izgu bo biot ske raz no vrst no sti (Vitou -
sek s sod. 1996). Inva ziv ne vrste ima jo za območ ja, na kate ra se raz ši ri jo, raz no li ke posle di ce. Spre me ni jo
lah ko režim motenj na območ jih, kamor se raz ši ri jo (D’An to nio in Vitou sek 1992; Hej da in Pyšek 2006),
izri ne jo avtoh to ne vrste in zmanj ša jo avtoh to no biot sko raz no vrst nost (Wal ker in Vitou sek 1991), spreme -
ni jo struk tu ro eko si ste ma (Vi tou sek s sod. 1996; Hig gins s sod. 1999; D’An to nio in Mack 2001) in pov zro či jo
ogrom ne eko nom ske stroš ke, vključ no z zmanj ša njem pri rast ka lesa in vred no sti goz da v pri me ru šir jenja
v gozd ne eko si ste me (Pi men tel 2005; Gure vitch s sod. 2006). Neka te ri eko lo gi meni jo, da inva ziv ne rastlin -
ske vrste pomemb no pris pe va jo k iz gi ne va nju rast lin skih vrst (Moo ney in Dra ke 1989; Vitou sek 1994; Wil co ve
s sod. 1998). Rodríguez-La ba jos s so de lav ci (2009) so glav ne druž be noe ko nom ske gonil ne sile bio loš kih
inva zij raz de li li v tri sku pi ne: 1) antro po ge ni dejav ni ki, 2) poli tič na raven in 3) nazor/živ ljenj ski slog.

Za ra di svo jih druž be noe ko nom skih (Pi men tel s sod. 2001) in okolj skih posle dic bio loš ke inva zi je postaja -
jo vse več ji prob lem na sve tov ni rav ni (Ri bei ro s sod. 2011). Za obli ko va nje učin ko vi tih stra te gij uprav lja nja
in sprem lja nja pro stor ske raz šir je no sti inva ziv nih vrst potre bu je mo podat ke o tem, v ka te re habi ta te se te
vrste raje nase lju je jo, poleg tega pa mora mo vede ti tudi, kako pokra jin ske zna čil no sti vpli va jo na pro stor -
sko raz šir je nost in uve lja vi tev teh vrst. Zbi ra nje podrob nih podat kov pa je dol go traj no in logi stič no izred no
zah tev no (Preuss s sod. 2011), zato posku ša jo razi sko val ci izde la ti kar te raz šir je no sti inva ziv nih vrst v po -
kra ji ni ter mode li ra ti in napo ve da ti nji ho vo šir je nje na dru ga območ ja (npr. Liu s sod. 2005; Van der hoof
s sod. 2009; Ribei ro s sod. 2011). Napo ved ne kar te raz šir je no sti vrst pogo sto teme lji jo na sta ti stič nih mode -
lih, ki pri sot nost vrst pove zu je jo z okolj ski mi napo ved ni mi dejav ni ki (pre dik tor ji) ter izra ču na no raz mer je
pro ji ci ra jo v geo graf ski pro stor in tako obli ku je jo kar te raz šir je no sti (Mag gi ni s sod. 2006; Ran din s sod. 2006;
Fuka sa wa s sod. 2009; Sundb lad s sod. 2009; Gui san s sod. 2013; Ver brug gen s sod. 2013). Te kar te posta jajo
upo rab no orod je v pri me rih, ko ima mo oprav ka z ome je ni mi teren ski mi podat ki ter obsež ni mi pro stor ski -
mi in časov ni mi zah te va mi (Gui san in Thuil ler 2005). Poleg tega so dra go ce no orod je na področ ju uprav lja nja
in ohra nja nja oko lja (Raz pot nik 2007; Bar bo sa s sod. 2009; Sundb lad s sod. 2009). Kljub temu da je v lite -
ra tu ri v zad njem času viden porast obrav na ve mode lov raz šir je no sti vrst (NMRV) in pri me ri nji ho ve prak tič ne
upo ra be pri dejan skem ohra nja nju nara ve še niso bili preu če ni v za dost ni meri (Gui san s sod. 2013). Prav
tako niso bili razi ska ni raz lič ni dru gi vidi ki, kot sta pomen vali da ci je teh mode lov in nji ho va pre nos lji -
vost na dru ga območ ja (Ran din s sod. 2006; Sundb lad s sod. 2009). Gui san s sod. (2013) so naš li raz lič ne
pri me re prak tič ne upo ra be NMRV, ki lah ko usmer ja jo odlo či tve na raz lič nih področ jih ohra nja nja, kot
so 1) uprav lja nje bio loš kih inva zij, 2) dolo ča nje in varo va nje ogro že nih habi ta tov, 3) regio nal no načr to -
va nje pro gra mov zaš či te in 4) pre nos ogro že nih popu la cij ali popu la cij, goje nih v ujet niš tvu. Upo ra bo NMRV
za name ne ohra nja nja vrst ome ju je raz po lož lji vost ustrez nih podat kov, ustrez no uspo sob lje ne ga oseb ja
in oro dij za mode li ra nje (Gui san s sod. 2013). Pri obrav na vi bio loš kih inva zij lah ko te mode le upo ra bi -
mo za napo ve do va nje obmo čij more bit ne pri sot no sti inva ziv nih vrst za name ne nad zo ro va nja nji ho ve širi tve,
ven dar je upo rab nost mode lov v tem pogle du odvi sna tudi od nji ho ve pre nos lji vo sti med regi ja mi (Ver -
brug gen s sod. 2013). O pre nos lji vo sti govo ri mo, ko model upo ra bi mo zunaj območ ja, na kate rem smo
ga prvot no raz vi li (t. i. uč ne ga območ ja). Če je le mogo če, mora biti raz pon napo ved ne (okolj ske) spre men -
ljiv ke na učnem območ ju ena ke ali šir še kot na območ jih, na kate ra je model pre ne sen (Pe ter son s sod. 2007;
Sundb lad s sod. 2009).

Glav ni cilj te razi ska ve je preu či ti pre nos lji vost obsto je če ga mode la raz šir je no sti robi ni je (Ro bi nia pseu -
da ca cia) (Ri bei ro s sod. 2011) na dve test ni območ ji v isti regi ji. Za mode li ra nje poten cial ne raz šir je no sti
robi ni je smo upo ra bi li gene ra li zi ra ni linear ni model (GLM), pri kate rem smo za odvi sno spre men ljiv ko
upo ra bi li pri sot nost/od sot nost robi ni je, napo ved ne dejav ni ke pa smo upo ra bi li kot okolj ske spre men ljiv -
ke. Model je poka zal naj po memb nej še okolj ske dejav ni ke, ki vpli va jo na pojav nost vrst: raba tal, vrsta prsti,
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odda lje nost od cest ne ga omrež ja in odda lje nost od vodo to kov. Na vzo rec raz šir je no sti naj bolj vpli va raba
tal, pri čemer so inva zi jam robi ni je bolj izpo stav lje ni trav ni ki in pašni ki. Odda lje nost od vodo to kov nega -
tiv no vpli va na pojav nost vrste, odda lje nost od cest ne ga omrež ja pa na raz šir je nost vrste vpli va neli near no.
V bli ži ni cest je ver jet nost, da bomo naš li robi ni jo, več ja, pri čemer se na odda lje no sti 100–300 m od ceste
ta ver jet nost zni ža, na odda lje no sti več kot 300 m pa se spet povi ša. Z vi di ka prsti robi nja veli ko bolje uspeva
na rja vih prsteh (kam bi so lih) kot na obreč nih prsteh (flu vi so lih), ki se v tem pogle du tudi raz li ku je jo od
prsti ozi ro ma tal na urba nih povr ši nah.

2 Meto de
2.1 Območ je razi ska ve

Ra zi ska va je pote ka la v Prek mur ju na seve ro vz ho du Slo ve ni je. Čeprav v tej regi ji še ved no pre vla du je kme -
tijs tvo (Ga bro vec in Klad nik 1997; Cun der 2009), je okrog 29 % pokra ji ne pre kri te z goz dom, zara di česar
je za to območ je zna čil na viso ka stop nja raz drob lje no sti pokra ji ne (Hlad nik 2005). Z vi di ka topo graf skih
zna čil no sti lah ko Prek mur je raz de li mo v tri eko loš ko raz lič na geo graf ska območ ja: sever no hri bo vi to območje
Gorič ke ga, osred njo alu vial no rav ni co reke Mure, poz na no pod ime nom Raven sko, in juž no nižav je, poz -
na no pod ime nom Dolin sko (Čar ni s sod. 2008).

Za ra di viso ke stop nje biot ske raz no vrst no sti so habi ta ti na alu vial nih rav ni cah reke Mure izred no pomemb -
na nara vo vars tve na območ ja, ki so vklju če na v mre žo Natu ra 2000 (Glo bev nik in Mikoš 2009; Košir s sod. 2013).
65 % alu vial nih rav nic pre kri va gozd, 10 % pa jih pre raš ča robi ni ja (Glo bev nik in Kaliga rič 2005).Vzdolž
Mure pre vla du je jo rodo vit na tla, ki dobro prepuščajo vodo (Ko šir s sod. 2013) in so naj pri mer nej ša za kme -
tijs tvo (Per ko in Oro žen Ada mič 1998); za to območ je je zato zna čil no inten ziv no kme tijs tvo (Vovk Kor že 2002).
Osred nji del prek mur ske niži ne sestav lja jo prod na ta polja, ki jih rečne poplave ne ogro ža jo, zato so gosto
pose lje na in inten ziv no obde la na. Sever ni in juž ni del sta bolj mokrot na in manj pose lje na (Per ko in Oro -
žen Ada mič 1998). Robi ni ja se zelo agre siv no pom la ju je v ni žin skem sve tu, kar je v ve li ki meri posle di ca
vpli va niža nja pod tal ni ce in veli ke pres vet lje no sti gozd nih sesto jev, ki ustvar ja ta ideal ne pogo je za njen
raz voj (Ru dolf in Brus 2006).

V juž nem nižin skem delu obrav na va ne regi je smo izbra li učno območ je veli ko sti 12 km2, na kate rem
smo raz vi li NMRV, in dve test ni območ ji, na kate rih smo oce ni li toč nost in pre nos lji vost mode la raz šir -
je no sti robi ni je, in sicer ene ga v ni žin skem delu in ene ga na alu vial ni rav ni ci reke Mure (glej sli ko 1). Test ni
območ ji sta obse ga li 4 km2 in sta leža li izven območ ja, ki smo ga upo ra bi li za obli ko va nje mode la (za več
infor ma cij glej Ribei ro s sod. 2011).

Sli ka 1: Loka ci ja območ ja razi ska ve z uč nim območ jem in dve ma test ni ma območ je ma.
Glej angleš ki del pris pev ka.

2.2 Podat ki
Ra zi ska va obrav na va robi ni jo, ki je v ta pro stor pri ne se na in moč no inva ziv na. Izbra li smo jo zato, ker jo
lah ko v preu če va ni regi ji naj de mo na veli kih povr ši nah (Wra ber 1951; Rudolf in Brus 2006; Kut nar in Kob -
ler 2013; Kut nar in Pisek 2013) in ker je v Slo ve ni ji pri sot na že več kot sto let je (No vi ce 1858). Pri sot nost
robi ni je na obeh test nih območ jih smo dolo či li z vi zual no inter pre ta ci jo spom la dan skih orto po snet kov.
Somo di s sodelavci (2012) so ugo to vi li, da na orto po snet kih, nare je ni mi v ob dob ju cve te nja robi ni je, naj -
la že pre poz na mo in more bi ti tudi sprem lja mo pri sot nost te vrste. Vse zapla te, poraš če ne s to vrsto, smo
digita li zi ra li v geo graf skem infor ma cij skem siste mu ne gle de na nji ho vo veli kost.

Nato smo na test nih območ jih obli ko va li pra vil no mre žo točk, tako da so bile posa mez ne celi ce široke
10 m. Napo ved ne spre men ljiv ke, za kate re je Ribei ro s so de lav ci (2011) doka za la, da so pri mer ne za obrav -
na vo robi ni je, smo z upo ra bo Arc GIS 9.3 pre ne sli na mre žo na obeh test nih območ jih. Spre men ljiv ke, ki
smo jih upo ra bi li v mo de lu, so bile raba tal (Zem ljiš ki kata ster 2009), vrsta prsti (Pe do loš ka kar ta Slo ve -
ni je 2007), odda lje nost od cest ne ga omrež ja in odda lje nost od vodo to kov (Dr žav na topo graf ska kar ta 2009).
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2.3 Napo ve di in oce na
Na test nih območ jih smo upo ra bi li model raz šir je no sti vrste, ki ga je za robi ni jo raz vi la Ribei ro s so de lav -
ci (2011) z upo ra bo gene ra li zi ra ne ga linear ne ga mode la. Na pod la gi tega smo lah ko oce ni li, v kak šni meri
lah ko pos plo ši mo ugo to vi tve z uč ne ga območ ja gle de tega, v ka te re habi ta te se vrsta raje nase lju je, in testi -
ra li pre nos lji vost mode la. Na test nih območ jih smo pre ve ri li napo ved no uspe šnost mode la in jo pri mer ja li
z us pe šnost jo na učnem območ ju.

Na po ved no uspe šnost NMRV na test nih območ jih smo meri li z: 1) vizual nim oce nje va njem, tako da
smo na pod la gi pro stor skih napo ve di opa zo va li dejan sko pri sot nost vrste; 2) matri ka mi raz vr sti tev; 3) deležem
pra vil no napo ve da nih pozi tiv nih pri me rov (ang. true posi ti ve rate ali TPR) ozi ro ma stop njo občut lji vo sti
(Fiel ding in Bell 1997); 4) mak si mal no sta ti sti ko zanes lji vo sti (ang. True Skill Sta ti stics ali TSS; Allouc he
s sod. 2006) in 5) ana li zo varian ce odvi snih vzor cev. Poraz de li tvi TPR na obrav na va nih test nih območ jih
smo pri mer ja li v oko lju, podob nim tiste mu pri ana li zi varian ce (ANOVA), pri čemer smo vred no sti indeksa
na istem pra gu obrav na va li kot odvi sne vzor ce (za več infor ma cij glej Somo di s sod. 2012). Upo ra bi li smo
tudi Tukey je vo pri mer ja vo, zara di česar je posto pek ena ko vre den Tukey je ve mu post hoc preiz ku su. Z ma -
tri ko raz vr sti tev dolo či mo pogo stost vsa ke izmed šti rih vrst rezul ta tov napo ved ne uspe šno sti:
• pra vil no napo ve da nih pozi tiv nih pri me rov,
• napač no napo ve da nih pozi tiv nih pri me rov,
• napač no napo ve da nih nega tiv nih pri me rov in
• pra vil no napo ve da nih nega tiv nih pri me rov.

Pra vil no napo ve da ni pozi tiv ni pri me ri se nana ša jo na šte vi lo pri me rov, v ka te rih je bila pri sot nost vrste
pra vil no napo ve da na, napač no napo ve da ni pozi tiv ni pri me ri se nana ša jo na šte vi lo pozi tiv nih napo ve di, pri
kate rih ni bilo ugo tov lje ne pri sot no sti, napač no napo ve da ni nega tiv ni pri me ri na šte vi lo pri me rov pri sot -
no sti, pri kate rih model pri sot no sti ni napo ve dal (Fiel ding in Bell 1997; Somo di s sod. 2012), in pra vil no
napo ve da ni nega tiv ni pri me ri se nana ša jo na šte vi lo nepri sot no sti, ki jih je model pra vil no napo ve dal. Napač -
no napo ve da ni nega tiv ni pri me ri ne odra ža jo samo naših napak, saj vrsta na tem območ ju sploh še ni pri sot na
(pa tudi svo jo oceno smo poda li v ča su, ko še ni bila pri sot na), a to še ne pome ni, da območ je za vrsto ni pri -
mer no. To je pri mode li ra nju ustrez no sti habi ta tov pogo sta teža va, zara di česar sta lah ko kri vu lji AUC in ROC
zava ja jo či (Lobo s sod. 2008). Zato smo se opr li na raz mer je med šte vi lom pra vil no napo ve da nih pozi tiv nih
pri me rov in šte vi lom vseh pozi tiv nih pri me rov, v ka te rih je model pra vil no ugo to vil pri sot nost vrste (TPR).
Poleg tega smo name sto kla sič ne ga mak si mal ne ga koe fi cien ta kapa raje upo ra bi li mak si mal no sta ti sti ko zanes -
lji vo sti TSS, saj ni pod vr že na pri stran sko sti zara di (dru gač ne) raz šir je no sti (Al louc he s sod. 2006); na pod la gi
TSS smo ver jet nost raz šir je no sti vrste pre tvo ri li v bi nar ni zem lje vid pri sot no sti/od sot no sti.

Na kon cu smo pri mer ja li kri vu lje TPR, ki smo jih obli ko va li na pod la gi vred no sti, izra ču na nih v rednih
pre sled kih vzdolž gra dien ta ver jet no sti na učnem območ ju in test nih območ jih; pri mer ja li smo jih z upora -
bo meto de, ki je po svo ji zasno vi podob na ana li zi varian ce odvi snih vzor cev. Tovrst ni test je naj bo lje izve sti
z upo ra bo linear nih meša nih mode lov, pri čemer je iden ti te ta območ ja naključ na spre men ljiv ka, napo -
ved ne spre men ljiv ke pa so stal ni (fik sni) učin ki (v sta ti stič nem pro gra mu R smo upo ra bi li funk ci jo »lme«
v pa ke tu »nlme«; Pin hei ro s sod. 2014). Da bi oce ni li sta ti stič no pomemb nost v pa rih, smo pri meša nem
mode lu upo ra bi li tudi Tukey jev post hoc preiz kus in tako dolo či li območ ja, ki so se med seboj pomemb -
no raz li ko va la (za več infor ma cij glej Somo di s sod. 2012).

Pre nos NMRV na test na območ ja ter oce no nje go ve toč no sti in pre nos lji vo sti smo izved li v sta ti stičnem
pro gra mu R (R Core Deve lop ment Team 2008). Rezul ta te mode li ra nja smo iz pro gra ma R izvo zi li v obli -
ki pre gled nic, v ka te rih je bila opi sa na napo ved na ver jet nost vsa ke toč ke, in rezul ta te pro ji ci ra li v pro gra mu
Arc GIS 9.3.

3 Rezul ta ti
Re zul ta te NMRV za robi ni jo smo naj prej pre ve ri li s pro stor skim pre kri va njem obsto je čih pri sot no sti z na -
po ve da ni mi pri sot nost mi. Napo ve da na in dejan ska pri sot nost robi ni je na test nih območ jih sta se v pre cejš nji
meri uje ma li (sli ki 2 in 3).

Vsa ki vzorč ni toč ki smo pri pi sa li ver jet nost pojav no sti vrste. Glav ne pre lom ne toč ke (toč ke, na katerih se
pojav nost vrste pove ča ali zmanj ša) na kri vu ljah TPR smo na kar ti ozna či li z raz lič ni mi bar va mi (sli ka 4).
Za nižin sko območ je smo ugo to vi li dve pre lom ni toč ki (pri vred no stih 0,5 in 0,3), na pod la gi česar smo
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dolo či li raz re da naj več je ver jet no sti: 0,5–1 (oz na če no rde če) in 0,3–0,5 (oz na če no oranž no). Niž je ver jet -
no sti smo v na raš ča jo čem zapo red ju raz de li li v tri ena ko vred ne raz re de: 0,00–0,08 (tem no zele no), 0,08–0,15
(svet lo zele no) in 0,15–0,30 (ru me no).

Na po ve da na raz šir je nost na test nih območ jih, ki je bila več ja od dejan ske pri sot no sti vrste, kaže na
to, da sta ti dve območ ji pri mer ni za inva zi jo.

Sli ka 2: Zemljevid poten cial nih habi ta tov robi ni je na nižin skem test nem območ ju.
Glej angleš ki del pris pev ka.

NMRV se je dobro uje ma la z de jan sko pri sot nost jo vrste na obeh test nih območ jih (sli ki 2 in 3). Obsež -
na območ ja dejan ske pri sot no sti vrste spa da jo v na po ve da ni raz red z ver jet nost jo nad 0,50. Neka te ra dru ga
območ ja dejan ske pri sot no sti, ki so bila izven tega raz re da ver jet no sti, smo vklju či li v na sled nji raz red
(0,30–0,50), nekaj pa tudi v os ta le raz re de.

Sli ka 3: Zemljevid poten cial nih habi ta tov robi ni je na test nem območ ju alu vial ne rav ni ce reke Mure.
Glej angleš ki del pris pev ka.

Pre gled ni ca 1: Matri ka za nižin sko test no območ je ob pre tvor bi v mak si mal ni TSS. Raz vr sti tev dejan skih in napo ve da nih pri sot no sti/od sot no sti [1/0]
robi ni je.

de jan ska pri sot nost
ro bi ni je

0 1
na po ve da na pri sot nost 0 25128 434
ro bi ni je 1 4201 1368

Pre gled ni ca 2: Matri ka za test no območ je alu vial ne rav ni ce reke Mure ob pre tvor bi v mak si mal ni TSS. Raz vr sti tev dejan skih in napo ve da nih pri sot no sti/
od sot no sti [1/0] robi ni je.

de jan ska pri sot nost
ro bi ni je

0 1
na po ve da na pri sot nost 0 14301 230
ro bi ni je 1 12160 2330

Re zul ta ti matri ke raz vr sti tev kaže jo, da se je veči na napo ve da nih pri sot no sti uje ma la z de jan ski mi (pre -
gled ni ci 1 in 2). Kljub temu je iz pre gled nic raz vid no, da so bili rezul ta ti bolj ši na test nem območ ju alu vial ne
rav ni ce reke Mure.

Sli ka 4: Mer je nje TPR za dolo či tev napo ved ne toč no sti na test nih območ jih.
Glej angleš ki del pris pev ka.

Sli ka 5: Mer je nje TSS za dolo či tev napo ved ne toč no sti na test nih območ jih.
Glej angleš ki del pris pev ka.

Vred no sti TPR in TSS na izbra nih pre lom nih toč kah na obeh test nih območ jih so pred stav lje ne na
sli kah 4 in 5.

Pre gled ni ca 3: Pri mer ja va kri vulj TPR z ana li zo varian ce par nih vzor cev in Tukey je vim post hoc preiz ku som.

ce na st. napa ka z-vred nost po memb nost

Mura: niži na = 0 0,007 0,003 2,353 p< 0,1
uč no območ je: niži na = 0 –0,011 0,003 –3,408 p< 0,01
uč no območ je: nura = 0 –0,018 0,003 –5,761 p< 0,001
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Pri mer ja va napo ve di za učno območ je in napo ve di za test ni območ ji raz kri je pomemb ne raz li ke: napo -
ve di za test ni območ ji so bile slab še od tistih za učno območ je (pre gled ni ca 3).

Z mo de lom raz šir je no sti vrste, ki smo ga obli ko va li na učnem območ ju, smo uspe šno izde la li zem lje vi -
de poten cial ne raz šir je no sti na test nih območ jih. Kot pri ča ko va no pa model dose ga bolj še napo ved ne rezul ta te
na učnem območ ju kot na test nih območ jih.

4 Raz pra va
Mo del raz šir je no sti robi ni je, ki ga je raz vi la Ribei ro s so de lav ci (2011), smo uspe šno pre ne sli na test ni območ ji
v isti geo graf ski regi ji. GLM se je izka zal za zanes lji vo meto do mode li ra nja poten cial nih habi ta tov vrste
na novih območ jih; rezul tat se uje ma z ugo to vi tvi jo Ran di na s so de lav ci (2006), da je GLM zanes lji va meto -
da mode li ra nja pre nos lji vo sti. V nas prot ju s tem je Araújo s so de lav ci (2005) ugo to vil, da je gene ra li zi ra ni
adi tiv ni model (GAM) bolje pre nos ljiv kot GLM.

Na splo šno je NMRV zado vo lji vo napo ve dal poten cial no raz šir je nost robi ni je v Prek mur ju, ven dar pa
so se pomemb ne raz li ke poka za le gle de nje go ve uspe šno sti na obeh test nih območ jih. Kljub temu lah ko
zaklju či mo, da se model lah ko zado vo lji vo upo rab lja tudi na mal ce dru gač nem geo graf skem območ ju, četu -
di zno traj iste regi je.

V ve či ni razi skav, v ka te rih so razi sko val ci mode le pre sku ša li zunaj učne ga območ ja, je upo rab lje no
samo eno test no območ je (npr. Ran din s sod. 2006; Fuka sa wa s sod. 2009; Sundb lad s sod. 2009; Preuss
s sod. 2011); razi skav, v ka te rih je bilo upo rab lje no več kot eno test no območ je, pa je zelo malo (Zim mer -
mann in Kie nast 1999; Wen ger in Olden 2012). Naša razi ska va tako pomemb no pris pe va k zbir ki tovrst nih
razi skav. Kljub temu jo lah ko na dru ge geo graf ske regi je pos plo ši mo le do dolo če ne mere, pa tudi pri pre -
no su nje nih rezul ta tov mora mo biti pre vid ni; skrb no mora mo namreč preu či ti osnov ne okolj ske napo ved ne
dejav ni ke (pre dik tor je). Eden naj po memb nej ših pogo jev prak tič ne upo ra be mode lov raz šir je no sti vrst, na
pod la gi kate rih lah ko spre je ma mo odlo či tve s po droč ja uprav lja nja oko lja, je nji ho va pre nos lji vost zno -
traj iste regi je in med raz lič ni mi regi ja mi. Kot je ugo to vil Bar bo sa s so de lav ci (2009), ti mode li naj bo lje
opi še jo pro stor ski vzo rec raz šir je no sti vrste na območ ju, na kate rem je bil model raz vit, in sicer pred vsem
zato, ker lah ko med raz lič ni mi območ ji obsta ja jo raz li ke v ob se gu okolj skih napo ved nih dejav ni kov (Ran -
din s sod. 2006). Okolj ske raz li ke med raz lič ni mi geo graf ski mi regi ja mi lah ko zato ome ju je jo upo rab nost
tovrst nih mode lov, poleg tega pa lah ko ti mode li daje jo nereal ne napo ve di zunaj območ ja, na kate rem so
bili prvot no raz vi ti (Bar bo sa s sod. 2009). Raz po lož lji vost podat kov je lah ko pri pro stor skem pre no su teh
mode lov ome ji tve ni dejav nik. Poleg te ome ji tve na pre nos lji vost na dru ga območ ja vpli va jo tudi izbi re med
samim postop kom mode li ra nja, kot je reci mo izbi ra teh ni ke mode li ra nja; to sta potr di la tudi Araújo s so -
de lav ci (2005) ter Ran din s so de lav ci (2006). Oce na zanes lji vo sti teh nik mode li ra nja pri pre no su mode la
z ene geo graf ske regi je na dru go je pre se ga la okvi re naše razi ska ve; uspe lo pa nam je model pre ne sti zno -
traj iste geo graf ske regi je.

Naj več ja vred nost razi ska ve leži v dejs tvu, da lah ko napo ve di ver jet no sti poja va obrav na va ne vrste na
nera zi ska nih območ jih uprav ljav ce opo zo ri jo na more bit ne nevar no sti zasa di tve te vrste ozi ro ma nje nega
spon ta ne ga raz raš ča nja, kar jim lah ko poma ga pri načr to va nju zaš čit nih ukre pov. Poka za li smo, da lahko
napo ved ni model, ki smo ga testi ra li v tej razi ska vi, zanes lji vo upo ra bi mo za obli ko va nje napo ve di znotraj
iste regi je in osveš ča nje jav no sti o tej inva ziv ni rast lin ski vrsti. To je ključ ne ga pome na za pre pre če va nje
nje ne nadalj nje širi tve, še zla sti na obrav na va nem območ ju, kjer doma či ni veči no ma še ved no zaz na va jo
zgolj nje ne kori sti. Že izde la ni model napo ve di more bit ne ga obse ga raz ši ri tve robi ni je je pre pro sto orod -
je, s ka te rim lah ko uprav ljav ci omi li jo posle di ce te inva ziv ne rast lin ske vrste, in reši tev, ki je učin ko vi tej ša
od dol go traj ne ga in logi stič no zah tev ne ga postop ka zbi ra nja podat kov.

5 Lite ra tu ra
Glej angleš ki del pris pev ka.
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1 Introduction
Located in south-western Romania, the Timiş-Cerna Corridor is a geomorphological discontinuity (Ielenicz 1998)
which separates two major Carpathian ranges (the Retezat–Godeanu Mountains of the central Carpathians
in the east and the Banat Mountains in the west), connecting the Timiş Plain in the north and the Danube
in the south. It links two economic development areas, the West and the South-West Regions, extending
over three counties: Timiş, Caraş-Severin and Mehedinţi. The Corridor is a complex area containing a net-
work of multiple geographical features. It has an elongated form up to the valleys of the Timiş and Cerna
rivers, notable for its serial succession of polarizing centers. It evolved from the concentration of habitats
and economic activities alongside major transport routes.

Through its specific position in Romania’s functional landscape, the Timiş-Cerna Corridor has been
posited as ‘a regional space with typical anisotropic features’ (Boţan and Ilovan 2006). Thus this study fol-
lows a concept of region typology, the anisotropic region, and the way in which Timiş-Cerna Corridor fits
the specific elements for this type of space. The question we have set is whether this corridor is anisotropic.
The purpose of the study is to identify specific geographical elements which work together for the func-
tionality of the axis and to test its anisotropy from a mobility perspective.

2 Theoretical framework
A wide-ranging scholarly literature has been written on the background definitions of a region (Blache 1908;
Haggett 1990; Paasi 1991; Claval 1993) as well as its structure and functionality (Dauphiné 1997; Ianoş 2000).

The concept of anisotropic spaces was introduced into geographical sciences by Dauphiné (1979, 127,
an anisotropic region being »a territorial anomaly of the homogeneous and polarized regions«. Dauphiné’s
perception of anisotropic regions was developed from analysing the alongated represention of the Lorraine
region, France, which is structured by the hydrographic axis of Moselle, in which roads, railways and urban
networks are intermingled. The concept of anisotropy is used not only in seismology and physics (Helbig 1994),
but also in geography. Important contributions to this concept were brought into Romanian literature by
Cocean (2010, 107), who defined the concept as »elongated spatial entities (strip, axis, corridor), character-
ized by the existence of several successive polarizing centers united in a series.« Thus, one of the most important
features of the anisotropic region is its structural and functional asymmetry.

According to Dauphiné (1979), the main element in an anisotropic space is the central privileged axis
along which the completely regional entity is organized, other elements being of lesser importance. The
presence of the development axis is crucial in anisotropic regions, with a significant role for the complex
material, energy and information flows to and from the surrounding regions.

The structure of an anisotropic area is characterized by its configuration along a major axis marked
by complex overlapping energy, material and information flows. The region has to be polarized not by a sin-
gle center but by small polarizing centers partially influencing the region. The material, energy and information
flows in such regions are always asymmetrical (functional asymmetry), resulting in uneven functionalities,
hierarchies and functional disparities (Dauphiné 1979). Their origin is in the concentration of habitats and
activities along the rivers and the main transport routes, and in the morphological corridors and elongated
depressions (Cocean 2010).

Anisotropic spaces function as definite territorial systems with positive feed-back circuits. Consequently
they form irreversible spatial structures (Dauphiné 1979). The energy, material and information flows are
generated both inside and outside the region by the large polarizing centers situated along the axis. Such
a space integrates the features of the homogenous and polarized areas, while the longitudinal orientation
dominates (Cocean 2010). The polarizing areas of the centers in a regional system have a partial isotropy.

An anisotropic region may be temporary. It may evolve, intensifying its flows and crystallizing its speci-
ficity, or it may regress under the impact of certain centrifugal forces, collapsing to an inferior category
of anisotropic area, or fragmenting while attaching to other territorial systems. Thus, local places and regions
can be (re)created and reproduced as part of regional transformation of the society (Paasi 1991). Focusing
on the intensity of the nucleation phenomenon inside a studied anisotropy (Dauphiné 1979), one can state
that, according to its evolution, it could determine an endogenous nucleation type (Cocean 2010). This
is due to the impact of univocal or bi-univocal transit processes in areas with reduced or strong lateral con-
tribution.
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On the other hand, high transit (of passengers and materials) could be another characteristic of an
anisotropic space. As Tim Cresswell (2014) states, geographers studying mobilities must think how things
move and what are the meanings given to those movements. Intensification of flows of people, materials
and information are included in a wide web of socio-economic scales and are widely supported by an intri-
cate network of technologies and actors (Urry 2007). ‘Mobile lives’ (Elliott and Urry 2010) are key elements
in understanding anisotropy, as specific forms of capital has recently generated ‘new mobilities paradigm’
(Urry 2007; Sheller and Urry 2006) which require a systemic analysis.

3 Contextualizing the Timiş-Cerna anisotropy
The various characteristics of the Romanian landscape, including its positioning in concentric levels, and
the abrupt contact of the major landforms and valley corridors with at least one route for transport and
the seashore, are favorable for the identification of territorial units with anisotropic features displaying a cer-
tain geographical specificity (Cocean 2010). As such, Boţan and Ilovan (2006) revealed several anisotropic
regions in Romania, the Timiş-Cerna Corridor being considered one of those with anisotropic features
(Figure 1). Within some of these regions the so-called ‘double anisotropy phenomenon’ is developed.

The geographical space of the studied area represents an important axis for material, energy and infor-
mation flows as well as a specific space with an array of internal relations. Through its specificities, this
space is unique (Ianoş 2000), its major role being the possession, at regional and national level, of upstream
and downstream areal connections through different flow categories. The corridor’s functionality is deter-
mined by the characteristics of the major structures, by its overlaps on a divided graben in three sectors,
with two narrower sectors towards the extremities and a central one with a wider extension. The evolu-
tion of this space is influenced by natural laws with geographical relations altered by human action. This
impact is obvious on the axis but also in various places on the mountain slopes.

The corridor comprises a development axis which spreads along the Timiş River continuing south-
wards to the Cerna river (Figure 2). Hence, there is a main axis comprising two individual contiguous axes,
one an extension of the other, in a longitudinal north–south direction. One example is the Timiş Valley
axis, with Caransebeş as a polarizing urban center, several rural centers (Buchin, Bucoşniţa, Slatina Timiş,
Armeniş, Teregova), plus the Cerna river axis, with a series of sequential polarizing rural centers (Luncaviţa,
Domaşnea, Cornea, Bolvaşniţa, Mehadia, Topleţ). In the southern extremity is the town of Orşova. Along
the main axis, there are two secondary axes with a perpendicular orientation, the Mehadica river axis, with
the rural centers Mehadica, Lăpuşnicel and Iablaniţa, and the Sebeş river axis, with the rural center Turnu
Ruieni.

The main direction of the natural processes is longitudinal, with vectors of running waters and river
deposits. The transversal direction is created by the processes resulting in mountain slopes. This axis has
a bi-univocal character presenting an ambivalent open loading and downloading aspect. Its extremities
form a reception funnel concentrating the flows inside the axis (Cocean 2010). The main dynamic factor
is due to »the transit, characterized by a movement of flows in both directions« (Ianoş 2000), appearing
as a classical specific entity to tectonic corridors. An asymmetrical space is evident on both axis sides, with
an inferior role in the structural matrix of the space. This asymmetry results from the morphology of the
region, separating the Carpathian ranges.

Structurally, the Timiş–Cerna area is based on the hydrographic network and communication routes.
The Corridor develops along two rivers (Timiş and Cerna) as well two major transport routes, an inter-
national railway and a European road. The Timiş river has the most important role in this area, connecting
the geographical units of the northern extremity of the region and collecting waters from the entire area.
It receives tributaries symmetrically from the Semenic and Ţarcu Mountains. Cerna, the second river, con-
tributes to the formation of the Corridor.

Transport routes of the area are important, especially the M1 Bucharest–Timişoara–Belgrade (M 900)
railway in a 79 km stretch between Orşova and Caransebeş. Routes also include two short forest railways
in the Hideg Valley and the Long River Valley, connecting to the main line at Teregova and Armeniş. From
the main network, a secondary railway separates, connecting the flows towards Reşiţa. The E70 European
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Figure 1: Proposal for anisotropic regions in Romania. p
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Road, between Orşova and Caransebeş, crosses the Corridor for 90 km. It overlaps the old Roman road
which linked Direna to other Roman provinces and which in the Middle Ages linked the craft and trade
centers of Banat and Oltenia. The National Road DN6 crosses the same route with many links between
the local urban and rural sites.

Human occupancy in the Timiş–Cerna axis dates from the Roman period, when this axis was well pop-
ulated, as proven by the castrae from Dierna, Aquae (Băile Herculane) and Meedia (Mehadia), which were
compulsory transit points to Sarmizegetusa Ulpia Traiana, as access routes also to Ad Pannonius (Cornea
and Teregova) and Praetorium (Plugova). Many settlements appeared in the 16th and the 17th centuries,
the present settlement network becoming distinct in the 20th century. The present rural system compris-
es 15 communes and 52 villages attracted by two urban poles, Caransebeş in the north and Orşova in the
south. A number of ethnicities have lived together for centuries in this area: Romanians, Germans, Serbians,
Czechs, Hungarians, Gypsies, Jews and Ukrainians (Creţan 2006). Different identities have contributed
to a common heritage and cultural diversity, as region-specific structures of expectations are influenced
by how people contextualize the meanings in personal life histories (Paasi 1991).

4 Methods and data sources
The anisotropy of the Corridor was tested using the perspective of human and material flows, with a spe-
cific set of data and methods. For identifying human mobilities, we followed a three methods approach:
the population dynamics for each town and commune, the tourist flows, and the railway transportation
flows. In the first instance, data from the Population Census of Romania (2011) helped us understand the
local and regional dynamics of population. Data from Asociaţia Naţională a Agenţiilor de Turism Caraş-
-Severin (2012) were very useful in showing the origin and destination of tourists in the studied area dur-
ing 2011. For the third approach, the railways ticketing offices of SNTFC – Călători SA offered data on
passenger flows (SNTFC 2012) and we followed the method of Estimated Passenger Flows (Myojo 2006).
We considered a sample of flows counting using the OD (Origin and Destination) pairs in each partitioned
period of a day, during April 4–10, 2012. We made the following steps: select a pair of OD from OD data
gathered from ticket offices; search all paths from those traveling the OD selected; calculate the number
of passengers on the paths searched during each period; store the number of passengers calculated; repeat
the procedures for each unit of the day until all pairs have been finished; calculate the total number of domes-
tic and transit passengers that pass each link daily; and identify the nodes in the network in order to see
spatial discontinuities.

We were then interested to see the intensity of material flows, rather than their expression in weight
or their environmental impact. SNTFM-CFR (2012) provided data on raw materials mobility. A classical
material mobility account on the flows of solid materials was made. Following the Material Flows Analysis
(MFA), largely used in fields including regional and transport studies (Brunner and Rechberger 2005), the
group of materials was divided into three main subgroups: minerals (metal ores and non-metallic min-
erals like stones, clays, etc.), fossil energy carriers (coal, gas, oil), and biomass (forestry, agriculture and
fishery). Then we selected inner material flows and transit material flows in order to see which one is dom-
inant. General passenger and material flows were then represented in a choreme, as data handling and
representation are relevant in regional analysis (Field 2010).

5 Discussing the functionalities of the Timiş-Cerna anisotropy
Following the theoretical line of nucleation phenomena in anisotropic areas (Dauphiné 1979; Cocean 2010),
we have identified two categories of mobilities (flows) – human and material – with both longitudinal and
transverse manifestation.

Human flows are very useful in revealing anisotropy, as mobilities ‘upset established orders’ (Cresswell 2014).
We find that population dynamics, represented by the different internal and external centers, are endowed
with various rankings and influences both upstream, downstream and laterally. There are passenger flows
with an extreme ordering, with loss of material and energy because of migration to other areas of Romania
or to other countries, a situation similar to the central Transylvania area (Conţiu 2010). This is the case in
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southern Timiş-Cerna, with the external town Drobeta-Turnu Severin and even the distant capital Bucharest
attracting segments of the active population. The internal urban centers attract population from the rural
settlements regardless of their distance. The demographic flows show the movement of people from their
native village to the communes, and the displacement of later generations to urban centres. Moreover, the
natural population is decreasing continually, simply due to a low birth rate (9.2/1000 persons).

The urban centers Orşova and Caransebeş polarize the region by their location and hierarchical posi-
tion in the Romania urban system.The towns in rank I are allochthonous, while the inner towns of the
Corridor are of rank II (Table 1).

Table 1: Towns with polarization function inside and outside the Timiş-Cerna area (Population census of Romania 2011).

Number Town Rank in the anisotropic area Number of inhabitants

1. Lugoj (allochthone) I 44,590
2. Drobeta–Turnu Severin (allochthone) I 106,237
3. Caransebeş II 28,456
4. Orşova II 12,726
5. Băile Herculane II 5,966

The communes (rank III) sequentially polarize the rural centers of the axis. The most important polaiz-
ing communes are Teregova, Domaşnea and Mehadia. In this line, as Kladnik and Ravbar (2003) demonstrated,
the division of the countryside is very important in a regional development context.

Another factor in analyzing anisotropy relates to passenger flows. Following the railway estimated
passenger flows method (Myojo  2006), we found that the OD pair totally belonging to the corridor
(Caransebeş–Orşova/Orşova-Caransebeş) has a very high proportion of daily transit passengers (Table 2).
This is due to including transit railway connections (Timişoara–Bucharest/Bucharest–Timişoara) in our
study.

Table 2: Caracteristics of the OD railway pairs, including daily passenger values (SNTFC–CFR–Călători SA 2012).

Number Origin-Destination Pairs Daily travelling Average number Average number %
trains (No.) of daily passengers of daily transit passengers

1. Caransebeş–Orşova; 8 2433 1933 79.4
Orşova–Caransebeş 8 2112 1906 78.3

2. Caransebeş–Reşiţa; 6 592 – –
Reşiţa–Caransebeş 6 466 – –

3. Caransebeş–Timişoara; 7 2311 – –
Timişoara–Caransebeş 7 2322 – –

4. Orşova–Bucharest; 6 2476 1655 86.7
Bucharest–Orşova 6 2557 1986 77.7

Polarization is partial inside the corridor, as in Buchin and Topleţ; thus, a pseudo-isotropic phenomenon
is generated. Teregova, Domaşnea and Mehadia are core polarizing rural nodes. They have an urbanization
trend – a reality reflected in the higher proportion of passengers attracted at rural level. Both traditionally
attracted railway commuters from neighboring villages. The rank III settlements assume the role of pseu-
do-isotropy confluences, mediating the process of connection between the access railways. Moreover, the
atrophic feature includes polarizing centers in competition known as spatial aggregation nuclei (Cocean 2010).
Correlating our results with the statistics offered by the Population Census of Romania (2011), we dis-
cover that some of the former industrial communes in the communist period (such as Topleţ, Armeniş
and Buchin) now have a dominant female labor force, with men preferring to commute to work in Orşova,
Băile Herculane and Caransebeş. After calculating the total number of domestic passengers who use each
railway link daily, we conclude that the three autochtonous towns held almost 80% of the internal valley
corridor’s railway destination flows.
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Touristic flows are figured by Orşova, a port on the Danube connecting Eastern Europe and the Black
Sea, and mainly by the resort of Băile Herculane, an important tourist town, with a random positioning
from the development axis on its eastern side of the Cerna river. The resort attracts 84% of the tourist flows
in the Timiş-Cerna Corridor (ANAT 2012). Only a quarter of the tourists are autochtonous and few (16%)
are registered as foreign tourist flows.

Material flows consist of minerals (21%), fossil energy carriers (35%), and biomass (44%). Brown coal
is extracted in the south of the Domaşnea–Mehadia Depression and transported along and outside the
corridor. The exploitation of construction rocks, granite and, feldspars is notable on both sides of the axis
(Linc 2001, 55). Agricultural products (as a main biomass subcategory) are also important in these flows
(27%). Industrial products are mainly represented by wood processing (cellulose and paper) and the food
industries at Caransebeş. They are distributed to several big cities of the Banat and southern Romania. In
general, most of the industrial products are destined for other areas of Romania (Figure 3).

The final findings of the study refer to accounting the proportion of transit flows. It is notable that
about 80% of the total railway passenger flows are created by transit flows. About 25% of these transit flows
result from goods transportation inside the area and 75% feature transit through the corridor. Due to this
allochthonous polarization, a large part of material and energy entries in this system do not remain with-
in the Timiş-Cerna Corridor. Consequently, an important characteristic of the Timiş-Cerna space is transition.

Analyzing the choreme of matrix structure in the Corridor, both its extremities reveal the presence of
two urban centers, providing important interfluent and continuous demographic and material flows in
the Corridor. Lugoj municipality is in the northern part and Drobeta-Turnu Severin in the southern sec-
tor. The polarization provided by the urban allochthonous centers (Figure 4) is a common characteristic
for the majority of anisotropic regions in Romania.

6 Conclusion
This contribution analyzed the functional features of the Timiş-Cerna area considering anisotropy as a key
concept in spatial polarization. It is an anisotropic area fitting the structural matrix of this specific type
of space. This argument is based on two main findings: from a spatial perspective it develops along the
main privileged axis up to Timiş-Cerna; the axis supports complex and overlapped human and material
mobilities (flows).

As a developing axis it is influenced by several centers, each polarizing the area differently according
to its ranking in the Romanian urban system hierarchy. The inner flow dynamics, on which functional
inequalities, hierarchies, functional disparities and uneven fluxes are based, are asymmetrical. This shows
how physical mobility has fundamentally transformed a regional society, and has spanned new modes of
social and material interaction (Urry 2007). Mobile lives (Elliott and Urry 2010) and ‘new mobilites par-
adigm’ (Sheller and Urry 2006) based on different flow dynamics are core elements of spatial interpretation
for anisotropic areas.

The entire regional functions determine irreversible spatial structures, confirming Dauphiné’s theo-
ry (1979), the dynamics of the mobilities in the axis being conducted from both within and outside. The
Timiş-Cerna Corridor clearly combines the characteristics of homogenous areas with those of polarized
areas. Nodes appear within, due to the polarization of different ranking centers. Where polarization is par-
tial, a local scale pseudo-isotropic phenomenon appears.
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Figure 4: Chorema of matrix structure in the Timiş-Cerna Corridor.
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MEASURING URBAN QUALITY OF LIFE:
CASE STUDY OF LJUBLJANA

MERJENJE KAKOVOSTI ŽIVLJENJA
V MESTU: PRIMER LJUBLJANE

Jernej Tiran

Ljubljana is the economic, traffic, cultural, and educational centre of Slovenia
and it boasts a high level of residential quality of its inhabitants.

Ljubljana je gospodarsko, prometno, kulturno in izobraževalno središče Slovenije
in se ponaša z visoko kakovostjo bivanja tamkajšnjega prebivalstva.
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ABSTRACT: Quality of urban life is a useful concept for studying the quality of residential environment
and its effect on quality of life. The article is based on the data analysis of the survey research Quality of
Life in Ljubljana (2010). Using structural equation modelling and hierarchical multiple linear regression
analysis, the effect of residential quality on quality of life was determined and compared to the effects of
selected domains of life. The results depend heavily on the operationalization of quality of life and on the
selected independent variables in the model. Structural equation modelling confirmed the hypothesis about
the effect of residential quality on quality of life, wherein satisfaction with the dwelling has a significant-
ly greater effect on it than satisfaction with the neighbourhood and with living in the city. The hierarchical
regression analysis results show that the quality of life for Ljubljana residents is most affected by their own
estimation of social-economic factors, especially economic well-being, family life, and social life.
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1 Introduction
Quality of life is a multidimensional construct that cannot be unambiguously defined (Diener and Suh 1997);
it overlaps with other welfare concepts such as human development, social quality, level of living, and others
(Mandič 2005). In the broadest sense of the term, it includes »objective« as well as »subjective« elements
and is defined by some authors as »the extent to which the objective human needs are fulfilled in relation to
personal or group perceptions of subjective well-being« (Costanza et al. 2007, 269). Numerous researches on
quality of life have been done in the fields of geography, urbanism, and other spatial sciences, which usu-
ally differ from other sciences by their use of a referential spatial frame and study the effect that geographical
environment has on quality of life (for example, Cutter 1985; Krevs 2002; Pacione 2003).

Consequently to the increasingly larger number of spatially oriented researches on quality of life in
urban areas, the term »quality of urban life« has been established, defined by Marans and Stimson (2011, 1)
as »the satisfaction that a person receives from surrounding human and physical conditions, conditions that
are scale-dependent and can affect the behaviour of individual people, groups such as households and eco-
nomic units such as firms«. The term’s meaning is very close to quality of residential environment, or to
elements in the vicinity of the dwelling that are significant for satisfying people’s needs and enable them
to perform their activities (Drozg 1994); it is perhaps even closer to that than to some (older) perceptions
of quality of life that refer predominantly to individuals and their estimations of life as a whole (for exam-
ple, Diener and Suh 1997). Quality of urban life can thus be understood as a research scope that encompasses
studying residential environment, quality of life as a whole, and their reciprocal effects.

Ljubljana is the political, cultural, economic, employment, and educational centre of Slovenia; at the
national level, it boasts a very high level of living for its inhabitants, especially with the high income, good
accessibility to education, services, and supplies, its numerous options for spending free time (Krevs 2002;
Uršič, Dekker and Filipovič Hrast 2014), and its housing conditions (Filipović and Mandič 2007). The same
is true of the Ljubljana Urban Region: it has the highest level of well-being in Slovenia (Šprah, Novak and
Fridl 2014). On the other hand, Ljubljana is more prone to vulnerability and environmental pollution due
to a bigger concentration of different activities (for example, Špes, Cigale and Lampič 2002; Breg, Kladnik
and Smrekar 2007; Plut 2007; Ogrin 2008). Many studies indicate that Ljubljana’s central position and
its dominance over other cities in Slovenia are increasing (for example, Ravbar, Bole and Nared 2005;
Kozina 2010; Bole 2011; Pečar 2011). It is interesting to note here that a number of studies (for example,
Hočevar et al. 2004; Kos 2013) show that a large share of Ljubljana’s residents have been expressing a rel-
atively strong aversion towards living in more densely inhabited areas and their negative perception of
characteristics that are completely commonplace in urban environments (a higher noise level, heteroge-
neous population structure, interaction with different social groups, etc.). Some research indicates that
this can lead to an increased social-geographical differentiation and the continuation of migration flows
to surrounding areas (Rebernik 2002; Uršič 2010).

This research attempts to verify the hypothesis that Ljubljana residents’ satisfaction with their residential
environment has an important effect on their estimation of quality of life as a whole. This assumption is
not uncommon in scientific literature, but it has seldom been empirically tested (for example, Davis and
Fine-Davis 1991; McCrea, Stimson and Western 2005; Marans and Kweon 2011). The second objective is
to determine what kind of effect residential quality has on quality of life compared to other domains of
life. The municipal spatial plan of the Municipality of Ljubljana (MOL) states that one of the goals of spa-
tial development is to raise the quality of life and residential quality (Odlok o občinskem … 2010). The
research therefore indirectly tries to answer the question of how much and in what way the city authori-
ties and the urban planners can improve the residential conditions, thus contributing to a greater quality
of life of the inhabitants.

2 Methodology
The presented results are based on the data analysis of the survey research Quality of life in Ljubljana
(Kos et al. 2010), which was carried out in June 2010 to take a multidimensional measurement of the MOL
inhabitants’ subjective perception of quality of life. The sample of surveyed adult inhabitants was chosen
at random, spatially stratified, and subsequently socially-demographically weighted. Its size (N = 1124) and
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representativeness makes it suitable for different analyses and enables the results to be generalized onto
the entire population of Ljubljana.

When defining quality of urban life, the distinction was made between residential quality and quality
of life (as a whole), which, in addition to residential environment, also encompasses other domains of life,
such as work, social relations, health, and others (McCrea et al. 2011).

The decision on the variables was tied largely to the questions of the survey research. Similarly to other
authors (for example, Marans and Rodgers 1975; Campbell, Converse and Rodgers 1976; Pacione 2003; McCrea,
Stimson and Western 2005), this research defined residential quality as a general satisfaction with the
residential environment at different spatial levels:
• the dwelling,
• the near-by surroundings (neighbourhood), and
• the wider residential environment (city).

The first two levels related to the survey questions on satisfaction with the dwelling and the neigh-
bourhood, which were measured on a 5-point ordinal scale (with 1 – very unsatisfied to 5 – very satisfied);
the level of satisfaction with living in the city was measured with the approximation, or the question »Has
the quality of life in Ljubljana generally increased or decreased in the past three years?« (1 – extremely
decreased to 5 – extremely increased).

The quality of life was determined in two ways, depending on the implemented statistical method:
• as a latent variable, represented by a satisfaction with different domains of life: social life, family life,

employment, health, and economic well-being, measured with a 5-point ordinal scale (1 – very unsat-
isfied to 5 – very satisfied). Rahman, Mittelhammer, and Wandschneider (2004) and Marans and Kweon
(2011) defined quality of life in a similar way, but with a larger number of measured variables;

• as a general life satisfaction, which has been widely established in different international and longitu-
dinal research due to its reliability and validity (Larsen, Diener and Emmons 1985). The problems that
arise in using a variable of an ordinal nature as the dependent variable (for example, Lu 1999) and the
findings of some researches that warn about the relatively weak reliability of life satisfaction results when
measured with a single question (Krueger and Schkade 2008) prompted this research to determine gen-
eral life satisfaction with two variables, measured with questions on happiness (»How happy are you in
general?«; 1 – very unhappy to 5 – very happy) and on satisfaction with life (»How satisfied have you been
with life lately?«; 1 – very unsatisfied to 5 – very satisfied) on a 5-point ordinal scale.

Table 1: Mean satisfaction scores of the analysed variables.

Variable Average

Family life 3.81
Happiness in general * 3.81
Near-by environment (neighbourhood) 3.75
Health 3.68
Dwelling 3.65
Social life 3.61
Life in general 3.60
Employment 3.43
Economic well-being 3.32
Quality of life in Ljubljana in the past three years * 3.25

* Due to the differing nature of the posed question, the mean score is not directly comparable to the others.

The survey data was then analysed using the selected linear multivariate statistical methods: struc-
tural equation modelling and multiple regression analysis, which have been implemented in similar research
several times before (for example, Ha and Weber 1994; McCrea, Stimson, and Western 2005; McCrea, Shyy
and Stimson 2006; Marans and Kweon 2011; Türkoğlu et al. 2011).

2.1 Structural equation modelling
Structural equation modelling (SEM) is a statistical method that combines factor analysis elements and
path analysis. SEM is used to determine whether hypothetical relations that have been based on previous
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scientific findings or logical conclusions are correct or not. SEM consists of two parts: measurement mod-
els that illustrate the relations between the latent variables and their indicators and of the structural model
that shows the causal relations between the exogenous (explanatory) and endogenous (dependent) fac-
tors (Hair 1998; Diamantopoulos and Siguaw 2000; Milfelner, Mumel and Snoj 2006). As the relations between
the phenomena and the processes in the landscape and society are complex, using SEM can be more effi-
cient than other multivariate methods.

SEM was used to confirm or reject the created multiple indicators and multiple causes model (MIMIC),
which is based on our research hypothesis. The exogenous variables included all three residential quali-
ty variables, while the endogenous variable was the latent variable of quality of life, which was expressed
by satisfaction with different domains of life (Figure 1). The global adequacy of the model was assessed
with the selected fit indices with the maximum likelihood estimation. SEM was carried out using the SPSS 22.0
programme pack and its AMOS 22.0 programme.

2.2 Multiple regression analysis
In order to estimate the effect of residential quality on the quality of life and to compare its effect with other
domains of life, the hierarchical regression analysis was executed. In the first step, all three independent
variables representing satisfaction with residential environment were included in the regression model;
the second step involved adding all the independent variables that represent satisfaction with selected domains
of life. All these variables should, in accordance with the bottom-up spillover effect (Campbell, Converse
and Rodgers 1976; Cummins 1996), affect general life satisfaction, whose factor score was used as the depen-
dent variable in the regression. The analysis was carried out using the SPSS 22.0 programme pack.

3 Results
3.1 Structural equation modelling

The results visible in Figure 1 show the correlation coefficients between the independent variables, the
share of the latent variable’s explained variance, the standardized regression coefficients, and the variance
shares of individual measured variables, explained with a common factor. The Chi-squared is statistically
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significant, but its sensitivity to the sample size required that the entire model fit had to be assessed using
some other measurements, such as the Tucker-Lewis Index (TLI) and the Normed Fit Index (NFI), using
a scale between zero and one, while their value of 0.9 was the limit for the model fit. The TLI and NFI
indices provided differing results, so the fit of the entire model was verified again with the RMSEA index,
claimed to be the most informative fit index. Its value was within the 0.05–0.08 interval, which points to
an acceptable model fit, therefore adequately fitting to the empirical data.

The high values of the standardized regression coefficients in the measurement model (over 0.5) indi-
cate that satisfaction with selected domains of life is actually illustrated by a general dimension (quality
of life). The model shows that satisfaction with the dwelling, satisfaction with the neighbourhood, and the
estimation of quality of urban life, which correlate slightly with each other, have a statistically significant,
but differing influence on the quality of life of Ljubljana’s population. Satisfaction with the dwelling influ-
ences it the most, which is expressed by the highest value of the standardized regression coefficient (β =0.53).
All three levels of residential quality combined account for as much as 39% of the quality of life variance;
thus, the SEM results support the hypothesis stated in the introduction.

3.2 (Hierarchical) multiple regression analysis
The results of the first of both regression analyses (Table 2) reflect a positive and statistically significant
effect of residential quality on quality of life, wherein the prevailing effect of satisfaction with the dwelling
is again greater (β = 0.23) compared to satisfaction with the neighbourhood (β = 0.13), and with living in
Ljubljana (β = 0.13).

The results of the second, hierarchical regression analysis (Table 3), which included all three levels of
residential quality in the first step and the other domains of life in the second step, however, significant-
ly relativize the meaning of residential quality for quality of life as a whole. After the second step, the value

Table 2: Regression model results of the effect of residential quality on quality of life.

B SE B β

Constant –1.82 0.16
Dwelling 0.24 0.03 0.23**
Neighbourhood 0.15 0.03 0.13**
City 0.12 0.03 0.13**
Adjusted R2 = 0.12**
N = 1035
*p ≤ 0.05, **p ≤ 0.01

B = multiple regression coefficient, SE B = standard error of the multiple regression coefficient, β = standardised multiple regression coefficient

Table 3: Hierarchical regression model results on the effect of residential quality and other domains of life on quality of life.

B SE B β

Constant –3.278 0.16
Dwelling –0.10 0.03 –0.10**
Neighbourhood 0.05 0.03 0.05
City 0.04 0.03 0.04
Economic well-being 0.30 0.04 0.29**
Family life 0.25 0.03 0.25**
Health 0.11 0.03 0.10**
Social life 0.22 0.04 0.20**
Employment 0.06 0.03 0.07*
Adjusted R2 = 0.44**
Δ adjusted R2 = 0.32**
N = 849
*p ≤ 0.05, **p ≤ 0.01



of the R2 determination coefficient, which represents the share of the dependent variable’s explained vari-
ance, increased significantly (from 0.12 to 0.44). The values of the standardized regression coefficients of
the residential quality variables were not statistically significant, with the exception of satisfaction with
the dwelling, which, surprisingly, expresses a negative value (β=–0.10). General life satisfaction is most affect-
ed by socio-economic variables, especially economic well-being (β = 0.29), family life (β = 0.25), and social
life (β = 0.20).

4 Discussion
Judging by the structural equation modelling results, satisfaction with residential environment has a very
big influence on the Ljubljana population’s quality of life, because the share of the quality of life variance,
which can be explained with residential quality, is quite high and much larger compared to data from other
research that is based on a similar methodology. Marans and Kweon (2011) used a very similar research
model, but could account for only 21% of the quality of life variance for the population of Detroit; McCrea,
Stimson and Western (2005) could account for 23% of the quality of life variance for the population of Brisbane.

The results of SEM and the first of both regression analyses also draw attention to the greater meaning
of satisfaction with the dwelling as one of the dimensions of quality of life compared to satisfaction with
the neighbourhood and with living in the city, which corresponds to the findings of other similar studies
(Sirgy and Cornwell 2002; McCrea, Stimson and Western 2005; Filipović 2008; Marans and Kweon 2011;
Türkoğlu et al. 2011). As Mandič (1999) states, the dwelling fulfils many needs in the life of an individual:
in addition to its fundamental function as a shelter, it covers needs regarding privacy, location, assets, social
contact, partner relationships, and others. Similarly, Schmeidler (2008, 35) states that the dwelling is one
of the most important factors for quality of life: it affects every side of mental and social health and has
a beneficial effect on inner peace, family life, and achievements in career and education.

The hierarchical regression analysis results lead to the conclusion that different »subjective« social and
economic factors have a significantly greater effect on general life satisfaction of Ljubljana residents com-
pared to residential quality. Similar results were confirmed in the case of other urban areas by Craik and
Zube (1976), van Praag, Frijters and Ferrer-i-Carbonell (2003), McCrea, Stimson and Western (2005), and
Marans and Kweon (2011). These results inadvertently reveal that »materialistic« values are prevalent among
the inhabitants of Ljubljana, which is a characteristic of post-socialist countries (Inglehart and Welzel 2005).
The relatively small significance of residential quality as one of the dimensions of quality of life can be inter-
preted as a consequence of the present axiomatic truth about the residential environment of the survey
respondents (Volker 2011). It can be assumed that the relatively good quality of residential environment
in Ljubljana, which is expressed by its large share of green areas, low crime rate, and good access to sup-
plies, education, and employment, is regarded among the inhabitants as a form of axiomatic truth that is
not discussed, but is rather considered a basic living standard. The discussion on the quality of life in Ljubljana
apparently only becomes relevant when it comes to analysing the accessibility to material goods.

According to this analysis, satisfaction with the dwelling even has a negative effect on the quality of
life as a whole, which is undoubtedly a surprizing and unexpected finding. This is the consequence of the
partial correlation with the other variables in the regression model: despite their positive and statistical-
ly significant relation, satisfaction with the dwelling has only an indirect effect on the quality of life, through
the satisfaction with other domains of life. One of the possible interpretations of the regression coefficient’s
negative value is that some people with a greater quality of life have higher expectations about their apart-
ment, so they are less pleased with it, while people with a lower quality of life seek consolation precisely
in their apartment (Jansen 2014). According to Saunders (1990; cf. Mandič 1999, 189), this gives them a sense
of fulfilment and life purpose, which helps them overcome the feeling of alienation they may experience
in the external world.

5 Conclusion
Based on the data from the survey research Quality of life in Ljubljana (2010), the selected multivariate
statistical methods could only partly confirm the central research hypothesis that the inhabitants’ satis-
faction with residential environment attributes to their estimation of quality of life as a whole. The final
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results are quite reliant on the definition of quality of life and on incorporating independent variables into
the model. Structural equation modelling and the first of the two regression analyses have confirmed the
effect of residential quality on quality of life, wherein satisfaction with the dwelling has a significantly high-
er explanation power than satisfaction with the neighbourhood and with living in the city. The significance
of satisfaction with the residential environment for the quality of life of Ljubljana’s inhabitants is consid-
erably relativized by the results of the hierarchical regression analysis, which show that the estimation of individual
social-economic domains of life (especially the material position of the survey respondents) has an express-
ly greater influence on general life satisfaction compared to the estimation of residential quality.

The research also has some limitations. As it was bound to the questions in the survey, the key term
definitions had to be simplified, which reduced the complexity of the studied problem to a degree. Despite
this, the study results instil a doubt that the city authorities and urban planners’ efforts to manage spatial
development and improve the living conditions has had a significant effect on the Ljubljana inhabitants’
quality of life. Saying this, we do not believe this lessens their potential responsibility in spatial interven-
tions. Most social-economic factors of quality of life are namely indirectly linked to the quality of residential
environment, which in turn has an important effect on the inhabitants’ wish to move to another, better
quality location. In light of this, the most effort should be placed in renewing the existing building fund
and constructing new, quality apartments; this will attribute to stopping the processes of social-geographical
differentiation and migration flows from Ljubljana into its surroundings and consequently to a greater qual-
ity of family and social life of the city’s inhabitants.
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1 Uvod
Ka ko vost živ lje nja je več raz sež nost ni kon strukt, ki ga ni mogo če enoz nač no opre de li ti (Die ner in Suh 1997)
in se pre kri va z os ta li mi bla ginj ski mi kon cep ti, kot so člo ve kov raz voj, druž be na kako vost, živ ljenj ska raven
in podob no (Man dič 2005). V naj šir šem pome nu bese de vklju ču je tako »ob jek tiv ne« kot »sub jek tiv ne« ele -
men te in jo neka te ri avtor ji opre de lju je jo kot »ra ven, do kate re so zado vo lje ne objek tiv ne člo ve ko ve potre be
v raz mer ju do oseb ne ga ali sku pin ske ga doje ma nja sub jek tiv ne ga bla go sta nja« (Co stan za s sod. 2007, 269).
Šte vil ne razi ska ve na temo kako vo sti živ lje nja zasle di mo v geo gra fi ji, urba niz mu in dru gih pro stor skih vedah,
ki se od osta lih obi čaj no raz li ku je jo po upo ra bi refe renč ne ga pro stor ske ga okvi ra in po preu če va nju vpliva
geo graf ske ga oko lja na kako vost živ lje nja (na pri mer Cut ter 1985; Krevs 2002; Pacio ne 2003).

Kot posle di ca ved no več je ga šte vi la pro stor sko narav na nih razi skav kako vo sti živ lje nja v ur ba nih območ -
jih se je v li te ra tu ri sča so ma uve lja vil pojem »ka ko vost živ lje nja v me stu«, ki ga Marans in Stim son (2011, 1)
opre de lju je ta kot »za do voljs tvo, ki ga člo vek prej me od fizič ne ga in druž be ne ga oko lja ozi ro ma od raz mer
v nji ju, ki lah ko vpli va jo na vede nje posa mez ni kov in sku pin, kot so gos po dinjs tva in pod jet ja«. Pojem je vse -
bin sko zelo bli zu kako vo sti bival ne ga oko lja ozi ro ma ele men tov v oko li ci sta no va nja, ki so pomemb ni za
zado vo lje va nje člo ve ko vih potreb in oprav lja nje nje go vih dejav no sti (Drozg 1994), mor da celo bliž je kot
neka te rim (sta rej šim) poj mo va njem kako vo sti živ lje nja, ki se pre tež no nana ša jo na posa mez ni ke in na nji -
ho vo oce no živ lje nja kot celo te (na pri mer Die ner in Suh 1997). Kako vost živ lje nja v me stu tako lah ko
razu me mo kot razi sko val ni okvir, ki obse ga preu če va nje bival ne ga oko lja, kako vo sti živ lje nja kot celo te
in nju nih med se boj nih vpli vov.

Ljub lja na se kot poli tič no, kul tur no, gos po dar sko, zapo sli tve no in izo bra že val no sre diš če Slo ve ni je v slo -
ven skem meri lu pona ša z zelo viso ko živ ljenj sko rav njo tam kajš nje ga pre bi vals tva, še pose bej z vi so ki mi
dohod ki, dobro dostop nost jo do izo bra že va nja, sto ri tev in oskr be, mož nost mi za pre živ lja nje pro ste ga časa
(Krevs 2002; Uršič, Dek ker in Fili po vič Hrast 2014) in sta no vanj ski mi raz me ra mi (Fi li po vić in Man dič 2007).
Podob no velja tudi za Ljub ljan sko urba no regi jo, za kate ro je v Slo ve ni ji zna čil na naj viš ja raven bla gi nje (Šprah,
Novak in Fridl 2014). Za Ljub lja no sta po dru gi stra ni kot posle di ca zgo sti tve raz lič nih dejav no sti zna čil -
ni več ja ran lji vost in one sna že nost oko lja (na  pri mer Špes, Ciga le in Lam pič  2002; Breg, Klad nik in
Smre kar 2007; Plut 2007; Ogrin 2008). Šte vil ne razi ska ve kaže jo, da se sre dišč ni polo žaj Ljub lja ne in pre -
vla da nad osta li mi slo ven ski mi mesti kre pi ta (na pri mer Rav bar, Bole in Nared 2005; Kozi na 2010; Bole 2011;
Pečar 2011). Ob tem je zani mi vo, da vrsta razi skav (na pri mer Hoče var s sod. 2004; Kos 2013), kaže, da
je za Ljub lja no že dalj časa zna či len raz me ro ma močan odpor veli ke ga dele ža pre bi val cev do živ lje nja v bolj
gosto nase lje nih območ jih in nega tiv no vred no te nje zna čil no sti, ki so v ur ba nih oko ljih sicer nekaj povsem
obi čaj ne ga (viš ja stop nja hru pa, raz no vrst na sesta va pre bi vals tva, inte rak ci je z  raz lič ni mi druž be ni mi
skupinami in podob no). Neka te re razi ska ve naka zu je jo, da to lah ko vodi v po ve ča no social no geo graf sko
dife ren cia ci jo in nada lje va nje seli tve nih gibanj v oko li co (Re ber nik 2002; Uršič 2010).

V ra zi ska vi smo žele li pre ve ri ti dom ne vo, da zado voljs tvo pre bi val cev Ljub lja ne s svo jim bival nim oko -
ljem pomemb no vpli va na nji ho vo oce no kako vo sti živ lje nja kot celo te. Gre za dom ne vo, ki jo v li te ra tu ri
zasle di mo dokaj pogo sto, a je bila red ko empi rič no pre ver je na (na pri mer Davis in Fine-Da vis 1991; McCrea,
Stim son in Western 2005; Marans in Kweon 2011). Obe nem nas je zani ma lo, kolik šen je vpliv kako vo sti
biva nja na kako vost živ lje nja v pri mer ja vi z dru gi mi živ ljenj ski mi področ ji. V ob čin skem pro stor skem načr -
tu Mest ne obči ne Ljub lja na (MOL) je namreč zapi sa no, da je eden od ciljev pro stor ske ga raz vo ja tudi dvig
kako vo sti živ lje nja in biva nja v me stu (Od lok o ob čin skem … 2010). Tako smo v ra zi ska vi posred no sku -
ša li odgo vo ri ti tudi na vpra ša nje, koli ko in na kak šen način mest ne obla sti in urba ni stič ni načr to val ci
z iz bolj ša njem bival nih raz mer lah ko pri po mo re jo k več ji kako vo sti živ lje nja pre bi val cev.

2 Meto do lo gi ja
Re zul ta ti pris pev ka teme lji jo na ana li zi podat kov anket ne razi ska ve Kako vost živ lje nja v Ljub lja ni (Kos
s sod. 2010), s ka te ro so juni ja 2010 več di men zio nal no izme ri li sub jek tiv no doje ma nje kako vo sti živ lje -
nja pre bi valk in pre bi val cev MOL. Vzo rec anke ti ra nih pol no let nih pre bi valk in pre bi val cev je bil naključ no
izbran, pro stor sko stra ti fi ci ran in nak nad no social no-de mo graf sko uskla jen. Zara di svo je veli ko sti (N=1124)
ter repre zen ta tiv no sti je pri me ren za raz lič ne ana li ze in omo go ča pos plo še va nje rezul ta tov na celot no popu -
la ci jo pre bi val cev Ljub lja ne.
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Pri opre de li tvi kako vost živ lje nja v me stu smo smi sel no raz li ko va li med kako vost jo biva nja in kako -
vost jo živ lje nja (kot celo to), ki poleg bival ne ga oko lja zaje ma tudi dru ga živ ljenj ska področ ja, kot so delo,
druž be ni odno si, zdrav je in podob no (Mc Crea s sod. 2011).

Pri dolo či tvi spre men ljivk smo bili pre cej veza ni na vpra ša nja anket ne razi ska ve. Kako vost biva nja
smo, podob no kot dru gi avtor ji (na pri mer Marans in Rod gers 1975; Camp bell, Con ver se in Rod gers 1976;
Pacio ne 2003; McCrea, Stim son in Western 2005), opre de li li kot splo šno zado voljs tvo z bi val nim oko -
ljem na raz lič nih pro stor skih rav neh:
• s sta no va njem,
• z ož jo oko li co sta no va nja (so se sko) in
• s šir šim bival nim oko ljem (me stom).

Za prvi dve smo pov ze li anket ni vpra ša nji o za do voljs tvu s sta no va njem in sta no vanj skim oko ljem (so -
se sko), mer je ni ma na 5-sto penj ski ordi nal ni les tvi ci (od 1 – zelo neza do vo ljen do 5 – zelo zado vo ljen),
med tem ko smo za zado voljs tvo z bi va njem v me stu upo ra bi li prib li žek ozi ro ma vpra ša nje »Ali se je v zad -
njih treh letih kako vost živ lje nja v Ljub lja ni na splo šno izbolj ša la ali poslab ša la?« (od 1 – zelo poslab ša la
do 5 – zelo izbolj ša la).

Ka ko vost živ lje nja smo opre de li li na dva nači na, odvi sno od upo rab lje ne sta ti stič ne meto de:
• kot latent no spre men ljiv ko, ki jo pona zar ja zado voljs tvo z raz lič ni mi živ ljenj ski mi področ ji: dru žab -

nim živ lje njem, dru žin skim živ lje njem, zapo sli tvi jo, zdrav jem in živ ljenj sko rav njo, mer je no na 5-sto penj ski
ordi nal ni les tvi ci (od 1 – zelo neza do vo ljen do 5 – zelo zado vo ljen). Podob no, le z več jim šte vi lom mer -
je nih spre men ljivk, so kako vost živ lje nja opre de li li Rah man, Mit tel ham mer in Wandsch nei der (2004)
ter Marans in Kweon (2011);

• kot splo šno zado voljs tvo z živ lje njem, ki se je zara di svo je solid ne zanes lji vo sti in veljav no sti (Lar sen,
Die ner in Emmons 1985) na širo ko uve lja vi lo v raz lič nih med na rod nih in lon gi tu di nal nih razi ska vah.
Zara di prob le ma tič no sti upo ra be spre men ljiv ke ordi nal ne ga zna ča ja kot odvi sne spre men ljiv ke (na primer
Lu 1999) in spoz nanj neka te rih razi skav, ki opo zar ja jo na dokaj šib ko zanes lji vost meri tev zado voljs tva
z živ lje njem z enim samim vpra ša njem (Krue ger in Schka de 2008) smo splo šno zado voljs tvo z živ lje -
njem opre de li li z dve ma spre men ljiv ka ma, mer je ni ma s vpra ša nje ma o sre či (»Kako sreč ni ste na splo šno?«;
od 1 – zelo nesre čen do 5 – zelo sre čen) in zado voljs tvom z živ lje njem (»Kako ste zado volj ni z živ ljenjem
zad nje čase?«; od 1 – zelo neza do vo ljen do 5 – zelo zado vo ljen) na 5-sto penj ski ordi nal ni les tvi ci.

Pre gled ni ca 1: Pov preč ne vred no sti zado voljs tva ana li zi ra nih spre men ljivk.

spre men ljiv ka pov preč je

dru žin sko živ lje nje 3,81
sre ča na splo šno* 3,81
sta no vanj sko oko lje (so se ska) 3,75
zdrav je 3,68
sta no va nje 3,65
dru žab no živ lje nje 3,61
živ lje nje na splo šno 3,60
za po sli tev 3,43
živ ljenj ska raven 3,32
ka ko vost živ lje nja v Ljub lja ni v zad njih treh letih* 3,25

* zara di dru ga če zastav lje ne ga vpra ša nja pov preč je ni nepo sred no pri mer lji vo z os ta li mi.

Po dat ke anket ne razi ska ve smo nato ana li zi ra li z iz bra ni ma linear ni ma mul ti va riat ni ma sta ti stič ni ma
meto da ma: mode li ra njem struk tur nih enačb in mul ti plo regre sij sko ana li zo, ki sta bili že več krat upo rab -
lje ni v to vrst nih razi ska vah (na pri mer Ha in Weber 1994; McCrea, Stim son in Western 2005; McCrea,
Shyy in Stim son 2006; Marans in Kweon 2011; Türkoğlu s sod. 2011).

2.1 Mode li ra nje struk tur nih enačb
Mo de li ra nje struk tur nih enačb (ang. struc tu ral equa tion model ling – SEM) je sta ti stič na meto da, ki združu -
je ele men te fak tor ske ana li ze in ana li ze poti. S SEM ugo tav lja mo, ali hipo te tič ne pove za ve, ki so bile postav lje ne
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na pod la gi pre te klih znans tve nih dog nanj ali logič ne ga skle pa nja, drži jo ali ne. SEM sesto ji iz dveh delov:
mer skih mode lov, ki pri ka zu je jo pove za ve med latent ni mi spre men ljiv ka mi in nji ho vi mi indi ka tor ji, in
struk tur ne ga mode la, ki pona zar ja vzroč ne pove za ve med ekso ge ni mi (po jas nje val ni mi) in endo ge ni mi
(od vi sni mi) dejav ni ki (Hair 1998; Dia man to pou los in Siguaw 2000; Mil fel ner, Mumel in Snoj 2006). Ker
so pove za ve med poja vi in pro ce si v po kra ji ni in druž bi kom plek sne, je upo ra ba SEM učin ko vi tej ša od osta -
lih mul ti va riat nih metod.

S SEM smo žele li potr di ti ozi ro ma zavre či postav lje ni MIMIC model (ang. mul ti ple indi ca tors and mul -
ti ple cau ses), ki teme lji na naši razi sko val ni dom ne vi. Vanj smo kot ekso ge ne spre men ljiv ke vklju či li vse
tri spre men ljiv ke kako vo sti biva nja, kot endo ge no spre men ljiv ko pa latent no spre men ljiv ko kako vo sti življe -
nja, ki naj bi jo pona zar ja lo zado voljs tvo z raz lič ni mi živ ljenj ski mi področ ji (sli ka 1). Glo bal no ustrez nost
mode la smo na pod la gi meto de naj več je ga ver jet ja oce ni li z iz bra ni mi indek si ustrez no sti. SEM smo izved li
s pro gram skim pake tom SPSS 22.0 ozi ro ma nje go vim dodat kom AMOS 22.0.

2.2 Mul ti pla regre sij ska ana li za
Da bi oce ni li vpliv kako vo sti biva nja na kako vost živ lje nja in nje gov vpliv pri mer ja li z os ta li mi živ ljenjski -
mi področ ji, smo izved li še hie rar hič no regre sij sko ana li zo. V pr vem kora ku smo v re gre sij ski model vklju či li
vse tri neod vi sne spre men ljiv ke, ki pona zar ja jo zado voljs tvo z bi val nim oko ljem, v dru gem pa smo mu doda li
neod vi sne spre men ljiv ke, ki pona zar ja jo zado voljs tvo z iz bra ni mi živ ljenj ski mi področ ji. Vse te spre menljivke
naj bi v skla du z učin kom pre lit ja od spo daj navz gor (Camp bell, Con ver se in Rod gers 1976; Cum mins 1996)
vpli va le na splo šno zado voljs tvo z živ lje njem, kate re ga fak tor sko vred nost smo v re gresi ji upo ra bi li kot odvi -
sno spre men ljiv ko. Ana li zo smo izved li s pro gram skim pake tom SPSS 22.0.

3 Rezul ta ti
3.1 Mode li ra nje struk tur nih enačb

Iz sli ke 1, ki pri ka zu je rezul ta te, lah ko raz be re mo kore la cij ske koe fi cien te med neod vi sni mi spre men ljiv -
ka mi, delež pojas nje ne varian ce latent ne spre men ljiv ke, stan dar di zi ra ne regre sij ske koe fi cien te in dele že
varianc posa mez nih mer je nih spre men ljivk, pojas nje nih s skup nim fak tor jem. Hi-kva drat je sicer sta ti -
stič no zna či len, a smo zara di nje go ve občut lji vo sti na veli kost vzor ca celot no ustrez nost mode la pre ve ri li
še z ne ka te ri mi dru gi mi meri li, kot sta Tuc ker-Le wi sov indeks (TLI) in indeks NFI (ang. nor med fit index),
s ska lo med nič in ena, med tem ko je nju na vred nost 0,9 meja ustrez no sti mode la. Ker sta indek sa TLI in
NFI dala raz lič ne rezul ta te, smo ustrez nost celot ne ga mode la pre ve ri li še z in dek som RMSEA, ki velja za
naj bolj infor ma tiv ni indeks ustrez no sti. Nje go va vred nost je zno traj inter va la 0,05–0,08, kar kaže na še
spre jem lji vo ustrez nost mode la, ki se torej zado vo lji vo pri le ga empi rič nim podat kom.

Vi so ke vred no sti stan dar di zi ra nih regre sij skih koe fi cien tov v mer skem delu mode la (nad 0,5) kaže -
jo, da zado voljs tvo z iz bra ni mi živ ljenj ski mi področ ji dejan sko pona zar ja skup na raz sež nost (ka ko vost
živ lje nja). Model kaže, da ima jo zado voljs tvo s sta no va njem, zado voljs tvo s so se sko in oce na kako vo sti biva -
nja v me stu, ki med sabo sicer rah lo kore li ra jo, sta ti stič no zna či len, a raz lič no velik vpliv na kako vost živ lje nja
pre bi val cev Ljub lja ne. Naj več ji vpliv nanjo ima zado voljs tvo s sta no va njem, kar pona zar ja naj več ja vred -
nost stan dar di zi ra ne ga regre sij ske ga koe fi cien ta (β = 0,53). Vse tri rav ni kako vo sti biva nja sku paj poja sni jo
viso kih 39 % varian ce kako vo sti živ lje nja, s či mer rezul ta ti SEM potr ju je jo v uvo du postav lje no dom nevo.

Sli ka 1: Rezul ta ti struk tur ne ga mode li ra nja odno sa med vred no te njem kako vo sti biva nja in kako vo sti živ lje nja.
Glej angleš ki del pris pev ka.

3.2 (Hie rar hič na) mul ti pla regre sij ska ana li za
Re zul ta ti prve od obeh regre sij skih ana liz (pre gled ni ca 2) odse va jo pozi ti ven in sta ti stič no zna či len vpliv
kako vo sti biva nja na kako vost živ lje nja, pri čemer se ponov no naka zu je več ji vpliv zado voljs tva s sta no -
va njem (β = 0,23) v pri mer ja vi z za do voljs tvom s so se sko (β = 0,13) in biva njem v me stu (β = 0,13).
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Re zul ta ti dru ge, hie rar hič ne regre sij ske ana li ze (pre gled ni ca 3), v ka te ro smo v pr vem kora ku vključi li
vse tri rav ni kako vo sti biva nja, v dru gem kora ku pa osta la izbra na živ ljenj ska področ ja, pa pre cej rela tivizirajo
pomen kako vo sti biva nja za kako vost živ lje nja kot celo to. Po dru gem kora ku se je vred nost deter mi na cij -
ske ga koe fi cien ta R2, ki pona zar ja delež pojas nje ne varian ce odvi sne spre men ljiv ke, namreč občut no pove ča la
(iz 0,12 na 0,44). Vred no sti stan dar di zi ra nih regre sij skih koe fi cien tov spre men ljivk kako vo sti biva nja razen
zado voljs tva s sta no va njem, ki ima, pre se net lji vo, celo nega tiv no vred nost (β=–0,10), niso sta ti stič no značilne.
Na splo šno zado voljs tvo z živ lje njem v naj več ji meri vpli va jo spre men ljiv ke, ki sodi jo v sklop druž be no-eko -
nom skih dejav ni kov, kar še pose bej velja za živ ljenj sko raven (β = 0,29), dru žin sko živ lje nje (β = 0,25) in
dru žab no živ lje nje (β = 0,20).

Pre gled ni ca 2: Rezul ta ti regre sij ske ga mode la vpli va kako vo sti biva nja na kako vost živ lje nja.

B SE B β

kon stan ta –1,82 0,16
sta no va nje 0,24 0,03 0,23**
so se ska 0,15 0,03 0,13**
me sto 0,12 0,03 0,13**
pri la go jen R2 = 0,12**
N = 1035
*p ≤ 0,05, **p ≤ 0,01

B = mul ti pli regre sij ski koe fi cient, SE B = stan dard na napa ka mul ti ple ga regre sij ske ga koe fi cien ta, β = stan dar di zi ra ni mul ti pli regre sij ski koe fi cient

Pre gled ni ca 3: Rezul ta ti hie rar hič ne ga regre sij ske ga mode la vpli va kako vo sti biva nja in osta lih živ ljenj skih podro čij na kako vost živ lje nja.

B SE B β

kon stan ta –3,278 0,16
sta no va nje –0,10 0,03 –0,10**
so se ska 0,05 0,03 0,05
me sto 0,04 0,03 0,04
živ ljenj ska raven 0,30 0,04 0,29**
dru žin sko živ lje nje 0,25 0,03 0,25**
zdrav je 0,11 0,03 0,10**
dru žab no živ lje nje 0,22 0,04 0,20**
za po sli tev 0,06 0,03 0,07*
pri la go jen R2 = 0,44**
Δ pri la go jen R2 = 0,32**
N = 849
*p ≤ 0,05, **p ≤ 0,01

4 Raz pra va
So deč po rezul ta tih mode li ra nja struk tur nih enačb ima zado voljs tvo z bi val nim oko ljem zelo velik vpliv
na kako vost živ lje nja pre bi val cev Ljub lja ne, saj je delež varian ce kako vo sti živ lje nja, ki jo lah ko poja snimo
s ka ko vost jo biva nja, pre cej visok in mno go več ji v pri mer ja vi s po dat ki iz dru gih zna nih razi skav, ki teme -
lji jo na podob ni meto do lo gi ji. Marans in Kweon (2011) sta z zelo podob nim razi sko val nim mode lom uspe la
poja sni ti le 21 % varian ce kako vo sti živ lje nja pre bi val cev Detroi ta, McCrea, Stim son in Western (2005) pa
23 % varian ce kako vo sti živ lje nja pre bi val cev Bris ba na.

Re zul ta ti SEM in prve od obeh regre sij skih ana liz opo zar ja jo tudi na več ji pomen zado voljs tva s sta -
no va njem kot ene od raz sež no sti kako vo sti živ lje nja v pri mer ja vi z za do voljs tvom s so se sko in biva njem
v me stu, kar se uje ma z ugo to vi tva mi dru gih podob nih razi skav (Sirgy in Corn well 2002; McCrea, Stim -
son in Western 2005; Fili po vić 2008; Marans in Kweon 2011; Türkoğlu s sod. 2011). Po Man di če vi (1999)
sta no va nje zado vo lju je šte vil ne potre be v po sa mez ni ko vem živ lje nju; poleg temelj ne, zave tišč ne funk ci je
tudi potre be v zve zi z za seb nost jo, loka ci jo, pre mo že njem, dru žab ni mi sti ki, part ner ski mi odno si in podobno.
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Podob no tudi Schmeid ler (2008, 35) nava ja, da je sta no va nje ena od naj po memb nej ših dejav ni kov kako -
vo sti živ lje nja; vpli va namreč na vse pla ti dušev ne ga in social ne ga zdrav ja in spod bud no vpli va na duševni
mir, dru žin sko živ lje nje in na dosež ke v po klic ni poti ter izo bra že va nju.

Re zul ta ti hie rar hič ne regre sij ske ana li ze pa nas nape lju je jo k spoz na nju, da ima jo raz lič ni »sub jek tivni«
druž be ni in eko nom ski dejav ni ki v pri mer ja vi s ka ko vost jo biva nja bis tve no več ji vpliv na splo šno zado -
voljs tvo z živ lje njem pre bi val cev Ljub lja ne. Podob no so na pri me ru dru gih mest in obmo čij ugo to vi li tudi
Craik in Zube (1976), van Praag, Frij ters in Fer rer-i-Car bo nell (2003), McCrea, Stim son in Western (2005)
ter Marans in Kweon (2011). Ti rezul ta ti neho te raz kri va jo, da med pre bi val ci Ljub lja ne pre vla du je jo »ma -
te ria li stič ne« vred not ne usme ri tve, kar je zna čil nost post so cia li stič nih držav (In gle hart in Wel zel 2005).
Rela tiv no maj hen pomen kako vo sti biva nja kot ene od raz sež no sti kako vo sti živ lje nja si lah ko raz la ga mo
tudi kot posle di co pri sot no sti aksio mat ske resni ce gle de bival ne ga oko lja pri anke ti ran cih (Vol ker 2011).
Tako lah ko dom ne va mo, da je rela tiv no dobra kako vost bival ne ga oko lja v Ljub lja ni, ki se med dru gim
kaže v ve li ki koli či ni zele nih povr šin, niz ki stop nji kri mi na li te te ter dobri dostop no sti do oskr be, izo braže -
va nja in delov nih mest, pri pre bi val cih doje ta kot obli ka aksio mat ske resni ce, o ka te ri se ne raz prav lja, tem več
je priv ze ta kot osnov ni bival ni stan dard. Raz pra va o ka ko vo sti živ lje nja v Ljub lja ni se očit no prič ne šele
pri ana li zi dosto pa do mate rial nih dobrin.

Za do voljs tvo s sta no va njem ima po tej ana li zi celo nega tiv no smer vpli va na kako vost živ lje nja kot celoto,
kar je ned vom no pre se net lji va in nepri ča ko va na ugo to vi tev. To je posle di ca par cial ne kore la ci je z os ta limi
spre men ljiv ka mi v re gre sij skem mode lu; zado voljs tvo s sta no va njem na kako vost živ lje nja kljub pozi tivni
in sta ti stič no zna čil ni pove za no sti med nji ma vpli va zgolj posred no, pre ko zado voljs tva z os ta li mi živ ljenjski -
mi področ ji. Ena od mož nih inter pre ta cij nega tiv ne sme ri regre sij ske ga koe fi cien ta je, da ima jo neka te ri
ljud je z viš jo kako vost jo živ lje nja več ja pri ča ko va nja gle de svo je ga sta no va nja, zato so z njim manj zado -
volj ni, ljud je z manj šo kako vost jo živ lje nja pa svo jo ute ho išče jo rav no v sta no va nju (Jan sen 2014). To jim
po Saun der su (1990; v: Man dič 1999, 189) daje obču tek izpol ni tve in živ ljenj ske ga smi sla, kar jim poma -
ga pre ma go va ti obču tek odtu je no sti, ki ga lah ko doživ lja jo v zu na njem sve tu.

5 Sklep
Na pod la gi podat kov anket ne razi ska ve Kako vost živ lje nja v Ljub lja ni (2010) smo z iz bra ni ma mul ti variat -
ni ma sta ti stič ni ma meto da ma le del no potr di li osred njo razi sko val no dom ne vo, da zado voljs tvo pre bi val cev
z bi val nim oko ljem pri po mo re k nji ho vi oce ni kako vo sti živ lje nja kot celo te. Izka za lo se je, da so dob ljeni
rezul ta ti pre cej odvi sni od opre de li tve kako vo sti živ lje nja in vklju či tve neod vi snih spre men ljivk v mo del.
Mode li ra nje struk tur nih enačb in prva od obeh regre sij skih ana liz sta potr di li vpliv kako vo sti biva nja na
kako vost živ lje nja, pri čemer ima zado voljs tvo s sta no va njem pre cej več jo pojas nje val no moč od zado voljs -
tva s so se sko in mestom. Pomen zado voljs tva z bi val nim oko ljem za kako vost živ lje nja pre bi val cev Ljub lja ne
pa v pre cejš nji meri rela ti vi zi ra jo rezul ta ti hie rar hič ne regre sij ske ana li ze, ki kaže jo, da ima oce na posa -
mez nih druž be no-eko nom skih živ ljenj skih podro čij (zla sti mate rial ni polo žaj anke ti ran cev) v pri mer ja vi
z oce no kako vo sti biva nja izra zi to moč nej ši vpliv na splo šno zado voljs tvo z živ lje njem.

Pri ču jo ča razi ska va ima tudi neka te re pomanj klji vo sti. Ker smo bili veza ni na vpra ša nja anket ne raziskave,
smo mora li poe no sta vi ti opre de li tev ključ nih poj mov ter s tem neko li ko okle sti ti kom plek snost obrav na -
va ne ga prob le ma. Kljub temu se nam na pod la gi dob lje nih rezul ta tov pora ja dvom, da mest ne obla sti in
urba ni stič ni načr to val ci z us mer ja njem pro stor ske ga raz vo ja in s skrb jo za izbolj še va nje bival nih raz mer
bis tve no vpli va jo na kako vost živ lje nja pre bi val cev Ljub lja ne. Hkra ti meni mo, da to ne zmanj šu je nji ho -
ve poten cial ne odgo vor no sti pri pose gih v pro stor. Veči na druž be no-eko nom skih dejav ni kov kako vo sti
živ lje nja je namreč posred no veza na tudi na kako vost bival ne ga oko lja, ta pa navse zad nje pomemb no vpliva
na željo pre bi val cev po seli tvi na dru go, bolj kako vost no loka ci jo. V tej luči velja naj več tru da vlo ži ti v preno -
vo obsto je če ga stavb ne ga fon da in grad njo novih, kako vost nih sta no vanj, ki bosta pri po mo gli k zau sta vi tvi
pro ce sov social no geo graf ske dife ren cia ci je in seli tve nih gibanj iz Ljub lja ne v oko li co, posle dič no pa tudi
k več ji kako vo sti dru žin ske ga in dru žab ne ga živ lje nja nje nih pre bi val cev.

6 Lite ra tu ra
Glej angleš ki del pris pev ka.
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Creative industries are increasingly seen as a replacement of jobs lost in traditional
industrial and service sectors.

Kreativne dejavnosti so nadomestilo izgubljenih delovnih mest v tradicionalnih
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1 Introduction
Due to global structural changes in trade and industrial production, creative industries are becoming an
increasingly important segment of urban economies (Bairoch  1998; Landry and Bianchini  1995;
Scott 2000). Creative industries, often referred to as the creative economies, are increasingly seen as a valu-
able tool for diversifying the local economic base and replacing jobs lost in traditional industrial and service
sectors (Hesmondhalgh 2002; Howkins 2001). With the transition to the knowledge society, creativity
obtained the status of utmost importance, and simultaneously the share of employees in creative indus-
tries is increasing (Bole 2008; Ravbar 2011). According to the United Nations (2010), creative economies
in Europe are rising 12% faster than other forms of economies and currently provide around five million
jobs in the European Union. According to the Institute for Economic Research (Murovec and Kavaš 2012),
39,193 individuals are currently employed in creative activities in Slovenia, with approximately 42% of all
creative enterprises located in the Ljubljana urban region. It follows that urban areas are increasingly improv-
ing their locational advantages and creating an environment of micro-locations that have certain advantages
for creative businesses and attract a highly skilled workforce (Ravbar, Bole and Nared 2005).

Advantages of individual locations for creative industries are reflected through various factors, rang-
ing from the amount of rent for business premises, transport links, access to customers, and lifestyle orientations
of employees, to the extent of social networks and proximity to socio-cultural activities and leisure. This arti-
cle uses the term »mapping of creative enterprises« (Higgs and Cunningham 2008; Lazzeretti, Boix and
Capone 2008) for analyzing the positioning of creative industries to evaluate some of the factors that affect
the concentration of creative industries at specific locations in Ljubljana and the Ljubljana urban region.
The largest part of the creative sector is located in Ljubljana, which acts as a key node of the wider eco-
nomic system that covers the entire country. Despite this important or leading economic role in the country,
Ljubljana still does not have a profiled or appropriately designed orientation of development of creative
industries at the local, regional, and national levels. Existing documents such as the Green Paper on Cultural
and Creative Industries (EU 2010), the Strategy for the Development of Culture in the Municipality of
Ljubljana 2012–2015 (2012), the Regional Development Program of the Ljubljana Urban Region 2007–2013
(2007), and the Recommendations of the Ninth Development Group for the Creative Industries to Increase
the Competitiveness of Slovenia (2008) at present only interfere with the development of individual branch-
es of the creative industries, and a comprehensive strategy is not fully formed. It is assumed that strategic
ambiguities lead to the formation of specific patterns of spatial distribution of creative industries that are
not optimal in terms of socio-economic development. This article analyzes data to highlight some of the
locational disadvantages that arise from incompleteness in strategic development and inhibit the rapid devel-
opment of creative industries in Ljubljana and the Ljubljana urban region.

2 The concept of central places and spatial distribution of creative
industries
When searching for affordable living and working conditions, innovative businesses and creative individuals
apply the system of progressive elimination, or tapering of the most negative elements, and pursue the most
suitable options that meet their development needs. In doing so, they rely on cost-benefit analysis and decide
on a suitable location only when they feel satisfied with the majority of conditions that minimize unnec-
essary costs (Giddens 1984). Potential users of a site for creative industries rigorously assess all possible
costs and do not only pay attention to the economic price for renting or purchasing the premises. For exam-
ple, the cost of access to the market (consumers), transport accessibility, mental/emotional effort required
to operate at the location, level of cultural heterogeneity, respect for diversity, openness of local culture,
type of values, traditions, and so on are all elements evaluated by potential users. For potential users, each
of these elements may represent a significant cost or inappropriate effort – or, on the other hand, comfort
or relief – which may significantly affect its work and either discourage or attract it to the location. These
are push/pull factors (Gottlieb 1994; Pareja et al. 2009) in attracting creative groups (Table 1).

Any suitable location for developing creative industries comprises a number of pull factors that suc-
cessfully attract specific groups of people and companies. In doing so, it is important to emphasize that
specific pull factors heavily depend on spatial planning strategies and incentives from the environment.
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In environments or situations with spontaneous, unplanned development of creative industries, pull fac-
tors are formed on the basis of free market conditions. In such circumstances, creative activities accumulate
along the lines of central places (Burger and Meijers 2012; Christaller 1966; Cigale 2002; Kokole 1971; Logan
and Molotch 1987), which are characterized by the accumulation of resources and potentials at sites that
have a lot of economic power and appropriate concentration of population. The oncept of central places
is based on theories of urban systems and in a simplified form assumes that certain locations that have
the advantage of exceptional natural accumulation of resources (people, institutions, and infrastructures)
also more successfully cluster economic activities and services (Jaklič, Cotič Svetina and Zagoršek 2004;
Nered 2005). Characteristics of central places are based on providing physical access to resources of suf-
ficient size (population, consumers, and transport infrastructure) that maintain existing monopolistic relations
in the urban system (Table 1).

Table 1: Characteristics of central places and dynamic networks of places (adapted from Batten 1995; Borja and Castells 1996; Hočevar 2000).

Category Characteristics of central places Characteristics of dynamic networks of places

Urban economy Emphasis on size, scale (population, economy) Emphasis on quality, flexibility (market, economy)
Regional relations Monopoly, one-directional gravity Dispersion, multiple centrality centrifugality, multi-way flows
Transportation policies Emphasis on physical transport costs and mobility costs Importance of information cost and exchange of information cost
Urban planning Long term, limited, static planning Long-term, dynamic, fragmented, and strategic planning
Urban cultures Homogeneity Heterogeneity
Integration Vertical relationships, centrality Horizontal relationships, nodality (networks)
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Figure 1: Schematic representation of centralization (first pattern), decentralization (second pattern), and distribution (third pattern).



Clusters of economic activities and services also supply the surrounding areas and are thus central places
in the wider region. In some cases, the advantages of central places attract a greater number of people, allow-
ing them to offer more specialized services and consequently develop faster. Differences in the speed of
development presuppose that various central places have different strengths or ranges of influence. Spatial cen-
trality refers to the degree to which the central location serves and supplies the surrounding areas. The theory
of central places fundamentally presupposes a hierarchical spatial arrangement, in which either the central
settlement or more distant central settlements with subcenters control a wider area (see the first and second
patterns in Figure 1) and prevent more balanced development of different locations in the same area (the third
pattern in Figure 1). From this perspective, the concept of central places has often been criticized as flawed
(see, e.g., Batten 1995; Eaton and Lipsey 1982; Preston 1983) and does not sufficiently explain the new, more
dynamic, networked, multi-central models of functional distribution (see also Table 1). The influence and cen-
trality of local spaces in the postmodern global economy may rapidly change location and reduce the importance
of proximity and direct physical accessibility of services or a large population (Mlinar 1994; Soja 2000).

The theory of central places can explain the clustering of creative industries in cases in which there
exists a spontaneous, unplanned concentration of economies and services on the basis of absolute popu-
lation size and combination of various infrastructure and government institutions. The distribution of creative
industries in Ljubljana and the Ljubljana urban region follows a typical hierarchical distribution of spon-
taneous accumulation of services and businesses based on the concept of central places. Creative industries
are heavily concentrated in the city center, and smaller subcenters occasionally arise on the outskirts. In
this respect, proximity is a decisive factor in the choice of location for creative industries. The size of the
aggregated population and geographical placement of infrastructure in the historical and administrative
center of the region provides access to a larger market (Kozina 2010). In the following section, the map-
ping method – which is used as an important analytical tool by a number of international development
agencies (DCMS 2010; CCN 2010) and provides insight into the locational patterns of creative business-
es – is used to present and analyze the key features of spontaneous hierarchical spatial distribution of creative
industries in Ljubljana and the Ljubljana urban region.

3 Methodology and research process
Mapping creative industries in the Ljubljana urban region is based on the Slovenian Business Register (AJPES)
and the Slovenian Real Estate Register (GURS). It should be noted that the AJPES database does not allow
accurate insight into the activities of employees and companies. These shortcomings were overcome in
the study by combining data from different sources that made it possible to obtain credible insight into
the current situation in the field. The key findings in the research were therefore obtained not only through
data from AJPES records, but primarily through the use of a grounded theory approach (Glasser, 1998;
Holt-Jensen 1988). After an analysis and comparison of multi-layer data, an inductive path was used to
identify key trends, which may explain details reflected in the cartographic analysis of the locations of cre-
ative industries in Ljubljana and the Ljubljana urban region.

The cartographic analysis included data from specific categories of economic activities (see Figure 1
and Annex 1), which were in line with the existing European NACE classification (see SKD, Standard
Classification of Activities in the Republic of Slovenia, and NACE Rev. 2 2008) and have been previously
identified as part of creative industries. ArcGIS software was used for mapping. Key creative industries
included in the analysis were determined after a review of various definitions of creative and cultural indus-
tries (DCMS 2001; Eurostat 2007, 2010; KKIPS 2011), from which thirty-two categories of activities from
the SKD classification (2008) were extracted.

The thirty-two categories of activities were then divided into eleven groups of creative industries, which
were used for cartographic analysis of Ljubljana. The groups of creative industries are 1) advertising, 2)
architecture, 3) art and antiques, 4) design, 5) video, film, and photography, 6) software, 7) visual and per-
forming arts, and music, 8) arts creation, 9) publishing, 10) TV and radio, and 11) cultural institutions.

These groups cover specific characteristics of the local creative industries and include categories that
are treated as separate groups in other countries (e.g., music). In this respect, creative industries are very
flexible, multifaceted, and a broad concept that many authors interpret in a number of ways (DCMS 2001;
Evans 2009; Fleming 2011; Florida 2002, 2005; Krätke 2010; Montgomery 2003; Peck 2005; Simmie 2006).
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Uniform categorization of creative industries is therefore not clearly defined and is adapted to the specif-
ic local context. In this study, the classified categories were divided on the basis of access to data and range
of information from previous studies related to creative industries in Ljubljana and the Ljubljana urban
region (Bunker 2010; IER 2012; IPoP 2011, 2012; MOL 2002; Second Chance 2011).

The cartographic analysis of creative industries based on the Standard Classification of Activities (2008)
and AJPES database has certain shortcomings because it focuses on companies that primarily belong to gen-
eral creative industries and thereby excludes a specific set of creative individuals that also work in creative
fields but are employed in small sections of businesses that are not primarily defined as part of the creative
industries (e.g., marketing and design departments of manufacturing companies, architects in construc-
tion companies, etc.). The statistics also exclude creative individuals and companies engaged in »border areas«
of creative industries that do highly creative work associated with research and experimentation (e.g., insti-
tutes, companies involved in transport, environmental protection, etc.) but are statistically not included in
the creative sector. The database is also deficient in recording the number of employees in creative businesses
because it divides them into several classes (micro, small, medium, and large units) and does not provide
accurate information on the concentration of creative individuals. The analysis therefore includes all cre-
ative businesses, irrespective of the number of employees. Consequently, whenever any specificities in the
concentration of creative businesses were detected, they were specially marked in subsequent phases of car-
tographic analysis. A certain lack of accurate data on creative enterprises is understandable because of the
unique characteristics of creative individuals: a highly mobile workforce with a dynamic working attitude
and lifestyle orientations that require a high degree of social crosslinking (Clark 2004). Nevertheless, the
analysis of combined creative industries made on the basis of SKD classification still allows credible insight
into key sectors and the scope of certain branches of creative industries in the Ljubljana urban region (Table 2).

Table 2: Number and share of combined creative industries in the Ljubljana urban region based on the selection from the NACE classifications
(Source: AJPES 2011; GURS 2011; IPoP 2012; SURS 2011; Žaucer et al.2012).

Creative industry No. of firms (Ljubljana urban region) Share (%) of creative industries
(Ljubljana urban region)

Advertising 543 9.00
Architecture 879 14.50
Art and antiques 31 0.50
Design 392 6.50
Video, film and photography 477 7.90
Software 798 13.20
Visual and performing arts, music 515 8.50
Arts creation 1,682 27.80
Publishing 385 6.40
Radio and TV 130 2.10
Cultural institutions 228 3.80
Total 6,060 100.00

In order to improve the quality of information derived from the SKD classification (2008), the data
in the study were further filtered at the level of local communities. Particular attention was paid to detect-
ing and verifying the locations of the strongest creative centers or clusters, which are groups of mutually
complementary, heterogeneous companies linked through production, consumers, suppliers, and other
relationships to promote the circulation of information and economic growth in a particular area (see
Landry 2000; Perrons 2004; Porter 1990; van Heur 2009).

4 Mapping analysis of creative businesses
4.1 Locational characteristics of creative industries in Ljubljana

The maps show the key densifications of creative industries in Municipality of Ljubljana. In the legend to
Figure 2, the size of the dots represents the number of business units covered in the SKD classifications (2008).
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Figure 2: Distribution of enterprises from creative industries in the Municipality of Ljubljana.
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Stronger concentrations of businesses in creative industries particularly stand out in areas around the city
center – Rome Street (Rimska cesta), Mirje (Tobačna), Ajdovščina, Tabor, and Trubar Street (Trubarjeva
cesta) – and along the city’s arterial roads; for example, Vienna Street (Dunajska cesta) near the Mercator
office building and the southern part of Bežigrad, and parts of Šiška along Klagenfurt Street (Celovška cesta).
These areas are marked with yellow squares in Figure 2.

To a lesser extent, some individual areas or hotspots are noticeable outside the city center, created on
the basis of various business opportunities (e.g., the Brdo Technology Park and the Stegne Industrial Zone).
On the map areas of residential neighborhoods (e.g. Trnovo, Župančičeva Jama, and Fužine) are also notice-
able where there are smaller concentrations of companies from creative industries. These are mostly groups
of self-employed people (e.g., freelance journalists, artists, etc.) that are registered at addresses where busi-
ness owners live. It should be noted that the figures do not say much about the activities of these companies.
Only a detailed field analysis could assess their actual potential for development in the context of creative
enterprises. These areas are therefore marked with blue squares in Figure 2.

The city center represents an extremely strong concentration of creative industries in the Municipality
of Ljubljana and the total number of creative firms in this location far exceeds other parts of the city (see
Figure 2). The colored background in Figure 3 shows the below-average (negative) or above-average pro-
portion of firms in creative industries among all companies in the area. In particular branches of the creative
industries, a stronger concentration is observed in specific urban areas. In the case of software production,
peripheral locations such as Trzin, Domžale, and some outlying districts of Ljubljana (e.g. Črnuče, Dravlje,
and Vič) stand out in the proportion of creative businesses, which may be explained by the lesser importance
of micro-location for the development of these industries and the possibility of telecommuting (Toffler 1980).
In contrast, the proportion of firms engaged in architecture is highest in the city center and areas adjacent
to the city center (e.g., the Trnovo district). There are also differences in the structure of creative businesses
between areas, with some locations being more attractive to core creative industries than culture-related indus-
tries. Such an example is the Municipality of Trzin, which is a strong business zone characterized by a high
proportion of firms in computer software, complemented by architecture, design, and video, and relatively
low shares of artistic creation, the visual and performing arts, and publishing.

4.2 Characteristics of creative industry locations in the Ljubljana urban region
At the level of the Ljubljana urban region, the city of Ljubljana is a prominent center of creative industries
in relation to smaller municipalities (e.g. Domžale, Kamnik, Grosuplje, and Vrhnika). The proportion of
businesses in creative industries is much higher within the districts of Municipality of Ljubljana than in
other municipalities in the Ljubljana urban region (Figure 4 and Annex 2).

In particular, compared to other municipalities in the Ljubljana urban region, the Municipality of
Ljubljana stands out not only for its large share and number of creative enterprises, but also for an excep-
tional concentration of such businesses. The concentration of creative businesses in the Ljubljana urban
region is shown in Figure 5, where the number of firms from creative industries is correlated and normalized
by the number of residents in municipalities and city districts.

5 Conclusion
The mapping analysis of businesses shows that Ljubljana, as a large demographic agglomeration in the region,
has a strong concentration of creative industries. From this perspective, the distribution of creative activ-
ities in the Municipality of Ljubljana and the Ljubljana urban region approaches the idea of »central places«
and follows a typical hierarchical layout, in which the number of firms decreases proportionally from the
city center towards the periphery or subcenters. In the case of Ljubljana and the Ljubljana urban region,
the clustering of creative industries is largely dependent on the population size and number of transport
links. Other factors, such as the cost of renting office space and general attractiveness of micro-locations,
also influence clustering. A minimum number of creative industries is notable only in slightly more densely

Matjaž Uršič, Characteristics of spatial distribution of creative industries in Ljubljana and the Ljubljana region
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Figure 3: Percentage of companies from various branches of creative industries in the Municipality of Ljubljana and the proportion of firms in creative
industries based on the total number of companies in the Municipality of Ljubljana. p
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Figure 4: Overall proportion of firms in creative industries in relation to the total number of firms by municipalities in the Ljubljana urban region.
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Figure 5: Concentration of business in creative industries correlated with the number of people in the Ljubljana urban region.
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populated subcenters along the main roads. The best ratio between the population and creative enterprises
is in Trzin, which is also well connected through transport, and the lowest ratio is characteristic for more
distant subcenters such as Litija, Logatec, and Vrhnika.

Hierarchical or uneven spatial distribution of companies in creative industries decreases the functional
heterogeneity of creative industries. In such circumstances, the ones that perform best are industries with
quick access to a large market and hinterland from which they draw the necessary human resources. Only
sectors of creative industries that are able to spontaneously respond to the needs of major business and
commercial companies are successful, whereas specialized branches of creative industries are developing
very slowly (e.g. radio and television, software, film and photography, design, art, and the antiques mar-
ket). This situation could be described as the entropic dimension of the socioeconomic system (see Kirn 2008),
in which the energy or actors and companies associated with the development of creative industries accu-
mulate in specific locations, but at the risk that, after a certain period of time, potentially successful creative
industries will lose their initial drive or even cease operations due to a poor economic base, lack of incen-
tives from the environment, or the inability to upgrade their activities because of limited spatial, social,
or human resources.

Over-dependence of creative industries on the market creates hierarchization at the level of choice of
locations and types of creative industries in Ljubljana and the Ljubljana urban region. The effects of this
hierarchy are reflected in low spatial and functional diversification of creative industries. Such spontaneous
or incrementalistic development does not promote creative industries in a global context, but only responds
to the current situation in the locally confined (regional) market. Further development of creative indus-
tries should therefore be based on strategies that facilitate access to adequate resources (financial
incentives, services, and facilities) and infrastructures for specialized sectors of creative industries, which
are present in the form of small nucleuses outside the city center and offer the greatest potential for further
creative clustering and urban regeneration. Increasing access to the basic resources needed to develop cer-
tain types of creative industries would also increase the chances for a developmental breakthrough and
business expansion.
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1 Uvod
Za ra di glo bal nih struk tur nih spre memb na področ ju trgo vi ne in indu strij ske pro duk ci je posta ja jo krea -
tiv ne dejav no sti vse pomemb nej ši seg ment mest nih eko no mij (Bai roch 1998; Lan dry in Bianc hi ni 1995;
Scott 2000). Krea tiv ne dejav no sti, pogo sto poi me no va ne tudi krea tiv ne eko no mi je in krea tiv ne indu strije
so ved no bolj obrav na va ne kot dra go ce no orod je za diver zi fi ka ci jo lokal ne gos po dar ske osno ve in nado -
me sti lo izgub lje nih delov nih mest v tra di cio nal nih indu strij skih in sto ri tve nih sek tor jih (He smond halgh 2002;
How kins 2001). Krea tiv nost pri do bi va s pre ho dom v druž bo zna nja izre den pomen, pri čemer se povečuje
tudi delež zapo sle nih v krea tiv nih pano gah (Bole 2008; Rav bar 2011). Po podat kih Zdru že nih naro dov
(2010) krea tiv ne eko no mi je v Evro pi naraš ča jo 12 od stot kov hitre je od osta lih oblik eko no mij in tre nutno
zago tav lja jo prib liž no pet mili jo nov zapo sli tev Evrop ski uni ji. Po podat kih Inšti tu ta za eko nom ske raziska -
ve (Mu ro vec in Kavaš 2012) je v Slo ve ni ji v krea tiv nih dejav no stih tre nut no zapo sle nih 39.193 po sa mez ni kov,
pri čemer prib liž no 42 % vseh krea tiv nih pod je tij leži v Ljub ljan ski urba ni regi ji. Iz nave de ne ga izha ja, da
urba na območ ja ved no bolj stre mi jo k iz po pol nje va nju svo jih loka cij skih pred no sti in ustvar ja nju oko lja
ozi ro ma mikro lo ka cij, ki ima jo dolo če ne pred no sti za krea tiv na pod jet ja ter pri vab lja jo viso kok va li fi ci ra -
no delov no silo (Rav bar, Bole in Nared 2005).

Pred no sti posa mez nih loka cij za krea tiv ne dejav no sti se zrca li jo sko zi raz lič ne dejav ni ke, ki sega jo od
viši ne najem nin poslov nih pro sto rov, pro met nih pove zav, dosto pa do strank, živ ljenj sko-stil skih orien ta -
cij zapo sle nih do obse ga social nih omre žij ter bli ži ne druž be no-kul tur nih in pro sto ča sov nih dejav no sti.
V član ku bomo prek t. i. »kar ti ra nja krea tiv nih pod je tij« (Higgs in Cun ning ham 2008; Laz ze ret ti, Boix in
Capo ne 2008) ali ana li ze pozi cio ni ra nja krea tiv nih dejav no sti ovred no ti li neka te re dejav ni ke, ki vpli va jo
na zgoš če va nje krea tiv nih dejav no sti na posa mez nih loka ci jah v Ljub lja ni in mest ni regi ji. Veli ka veči na
krea tiv ne ga sek tor ja je v Ljub lja ni, ki delu je kot ključ no voz liš če šir še ga eko nom ske ga siste ma, ki pokriva
celot no drža vo. Kljub tej pomemb ni, vodil ni gos po dar ski vlo gi v dr ža vi, Ljub lja na še ved no nima pro fi li -
ra nih ozi ro ma ustrez no izob li ko va nih usme ri tev raz vo ja krea tiv nih indu strij na lokal nem, regio nal nem
in držav nem nivo ju. Obsto je či doku men ti, kot so na pri mer Zele na knji ga – Izko riš ča nje poten cia la kulturnih
in ustvar jal nih indu strij (EU 2010), Stra te gi ja raz vo ja kul tu re v Mest ni obči ni Ljub lja na 2012–2015 (2012),
Regio nal ni raz voj ni pro gram Ljub ljan ske urba ne regi je 2007–2013 (2007), Pri po ro či la 9. raz voj ne sku pi -
ne za krea tiv ne indu stri je za pove ča nje kon ku renč no sti Slo ve ni je (2008), zaen krat pose ga jo v raz voj zgolj
posa mez nih vej krea tiv nih dejav no sti, med tem ko celost na stra te gi ja na tem področ ju ni popol noma izobliko -
va na. Pri tem pred po stav lja mo, da stra teš ke nedo re če no sti vodi jo v ob li ko va nje spe ci fič nih vzor cev pro stor ske
raz po re di tve krea tiv nih dejav no sti, ki niso naj bolj opti mal ne z vi di ka druž be no-eko nom ske ga raz vo ja. V članku
bomo na pod la gi ana li zi ra nih podat kov sku ša li izpo sta vi ti neka te re izmed teh loka cij skih pomanj klji vosti,
ki izha ja jo iz stra teš ko-raz voj nih nedo re če no sti in zavi ra jo hitrej ši raz voj krea tiv nih dejav no sti v Ljub ljani
in ljub ljan ski regi ji.

2 Kon cept cen tral nih kra jev in pro stor ska poraz de li tev krea tiv nih
dejav no sti
Krea tiv na pod jet ja in ustvar jal ni posa mez ni ki pri iska nju ugod nih bival nih in delov nih pogo jev upo rab -
lja jo sistem postop ne ga izlo ča nja (angl. tap pe ring) naj bolj nega tiv nih ele men tov in strem lje nju k iz bi ri
naj pri mer nej ših mož no sti za zado vo lji tev raz voj nih potreb. Pri tem se opi ra jo na ana li zo kori sti in stroškov
ter se odlo či jo za izbi ro loka ci je šele takrat, ko se jim zaz di, da je zado vo lje no veči ni pogo jev in so minima -
li zi ra ni nepo treb ni stroš ki (Gid dens 1984). Poten cial ni upo rab ni ki loka ci je za krea tiv ne indu stri je pri tem
stro go oce nju je jo vse mogo če stroš ke in ne le eko nom ske cene naje ma/na ku pa pro sto rov. Za poten cial ne
upo rab ni ke stro šek lah ko na pri mer pred stav lja tudi dostop do trga (po tro šni kov), pro met na dostop nost,
psi hič ni/emo cio nal ni napor, ki je potre ben za delo va nje na loka ci ji, ali pa stop nja kul tur ne hete ro ge nosti,
upo šte va nje in spo što va nje raz lič no sti, zapr to sti/od pr to sti lokal ne kul tu re, vred not, tra di ci je in tako dalje.
Vsak izmed našte tih ele men tov lah ko za poten cial ne upo rab ni ke loka ci je pred stav lja pomem ben stro šek,
napor/ugod je, olaj ša vo, ki lah ko bis tve no vpli va na nje go vo delo in ga bodi si odvra ča od loka ci jo bodi si
pri vla či. Gre za t. i. de jav ni ke odbi ja nja/pri vlač no sti (ang. push/pull fac tors; Gott lieb 1994; Pare ja in osta -
li 2009) pri pri vab lja nju krea tiv nih sku pin (pre gled ni ca 1).
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Vsa ka pri mer na loka ci ja za raz voj krea tiv nih dejav no sti vse bu je neko šte vi lo pri vlač nost nih dejav ni -
kov, s ka te ri mi uspe šno pri vab lja spe ci fič ne sku pi ne lju di in pod je tij. Pri tem pou dar ja mo, da so posa mez ni
dejav ni ki pri vlač no sti moč no odvi sni od stra te gij pro stor ske ga načr to va nja in spod bud iz oko lja. V okolju
ozi ro ma v raz me rah, kjer pri ha ja do spon ta ne ga, nena čr to va ne ga raz vo ja krea tiv nih dejav no sti, se pri vlačnost -
ni dejav ni ki izob li ku je jo na pod la gi pro stih trž nih raz mer. V ta kih oko liš či nah se krea tiv ne dejav no sti kopi či jo
po vzo ru cen tral nih kra jev (Bur ger in Mei jers 2012; Chri stal ler 1966; Ciga le 2002; Koko le 1971; Logan in
Molotch 1987), za kate re je zna čil no kopi če nje resur sov in poten cia lov zgolj na loka ci jah, ki ima jo veli ko
eko nom sko moč in ustrez no šte vi lo pre bi vals tva. Kon cept cen tral nih kra jev izha ja iz teo rij urba nih sistemov
in v poe no stav lje ni obli ki pred po stav lja, da na dolo če nih loka ci jah, ki ima jo pred nost izred ne fizič ne aku -
mu la ci je resur sov (pre bi vals tva, insti tu cij, infra struk tur), pri ha ja tudi do groz de nja eko nom skih dejav no sti
in sto ri tev (Ja klič, Cotič Sve ti na in Zagor šek; Nered 2005). Zna čil no sti cen tral nih kra jev teme lji jo na zago -
tav lja nju fizič ne ga dosto pa do dovolj veli kih resur sov (pre bi vals tva, potro šni kov, pro met ne infra struk tu re),
s ka te ri mi se ohra nja jo obsto je ča mono pol na raz mer ja v ur ba nem siste mu (pre gled ni ca 1).

Pre gled ni ca 1: Zna čil no sti cen tral nih kra jev in dina mič nih omre žij kra jev (pri re je no po Bat ten 1995; Bor ja in Castells 1996; Hoče var 2000).

zna čil no sti cen tral nih kra jev zna čil no sti dina mič nih omre žij kra jev

ur ba na eko no mi ja pou da rek na veli ko sti, obse gu (pre bi vals tva, eko no mij) pou da rek na kva li te ti, flek si bil no sti (trga, eko no mij)
re gio nal ni odno si mo no pol, eno smer na gra vi ta ci ja raz pr še nost, več je dr nost, cen tri fu gal nost, več smer ni toko vi
trans port ne usme ri tve pou da rek na fizič nem trans por tu in stroš kih mobil no sti po men infor ma cij skih stroš kov in izme nja ve infor ma cij
ur ba no načr to va nje dol go roč no, zame je no, sta tič no načr to va nje dol go roč no-di na mič no-frag men ti ra no in stra teš ko načr to va nje
ur ba ne kul tu re ho mo ge nost he te ro ge nost
po ve zo va nje ver ti kal na raz mer ja, cen tral nost (sre dišč nost) ho ri zon tal na raz mer ja, voz lišč nost (omrež je)

Groz di dejav no sti s svo jo ponud bo in ser vi si oskr bu je jo tudi oko liš ka območ ja in so na ta način central -
ni kra ji šir še regi je. V do lo če nih pri mer nih lah ko cen tral ni kra ji zara di svo jih loka cij skih pred no sti pri -
vab lja jo več je šte vi lo lju di, ponu ja jo več spe cia li zi ra nih ser vi sov in se posle dič no hitre je raz vi ja jo. Raz li ke
v hi trosti raz vo ja pred po stav lja jo tudi raz lič no moč ozi ro ma obseg vpliv nih obmo čij cen tral nih kra jev. S pro -
storsko cen tral nost jo ozna ču je mo stop njo, do kate re cen tral na loka ci ja slu ži in oskr bu je oko liš ka območ -
ja. Teo ri ja cen tral nih kra jev v te me lju pred po stav lja hie rar hič no pro stor sko ure di tev, kjer bodi si cen tral no
nase lje bodi si več med se boj no pri mer no odda lje nih cen tral nih nase lij s sub cen tri obvla du je šir še območje
(she mi a in b na sli ki 1) ter pre pre ču je bolj urav no te žen raz voj raz lič nih loka cij v is tem območ ju (she ma
c na sli ki 1). S tega vidi ka so kon cept cen tral nih kra jev pogo sto kri ti zi ra li (glej npr. Bat ten 1995; Eaton in
Lip sey 1982; Pre ston 1983) kot pomanj kljiv in naj bi v ne za dost ni meri pojas nje val nove, bolj dina mič ne,
mrež ne, mul ti je dr ne mode le raz po re di tve funk cij in kra jev nih pomemb no sti (glej tudi pre gled ni co 1), ki
v post mo der nih glo bal nih eko no mi jah lah ko zelo hitro menja jo loka ci je ter zmanj šu je jo pomen nepo sred -
ne dostop no sti ozi ro ma fizič ne bli ži ne ser vi sov in sto ri tev ter veli ke ga šte vi la pre bi vals tva (Mli nar 1994;
Soja 2000).

Sli ka 1: She mat ski pri kaz cen tra li za ci je (prva she ma), decen tra li za ci je (dru ga she ma) in distri bu ci je (tret ja she ma).
Glej angleš ki del pris pev ka.

S teo ri jo cen tral nih kra jev lah ko poja sni mo groz de nje krea tiv nih dejav no sti v pri me rih, kjer pri ha ja
do spon ta ne ga, nena čr to va ne ga zgoš če va nja dejav no sti na osno vi abso lut ne veli ko sti popu la ci je ter pre -
ple ta raz lič nih infra struk tur in držav nih insti tu cij. Raz po re di tev krea tiv nih dejav no sti v Ljub lja ni in ljub ljan ski
regi ji sle di tipič ni hie rar hič ni raz po re di tvi spon ta ne aku mu la ci je sto ri tev in pod je tij, ki teme lji na kon cep -
tu cen tral nih kra jev. Krea tiv ne dejav no sti se moč no zgoš ča jo v sre diš čih mest, na obrob ju pa obča sno nasta ja jo
manj ši sub cen tri. Kot pred nost ni dejav nik izbi re loka ci je za krea tiv ne dejav no sti v tem pogle du izsto pa
bli ži na čim več je ga tržiš ča ozi ro ma veli kost agre gi ra ne popu la ci je ter geo graf ska ume sti tev v in fra strukturno,
histo rič no, uprav no sre diš če regi je (Ko zi na 2010). Z me to do kar ti ra nja, ki ga kot pomem ben pri po moček
upo rab lja vrsta med na rod nih raz voj nih agen cij (DCMS 2010; CCN 2010) in daje vpo gled v vzor ce lociranja
krea tiv nih pod je tij in s tem pove za ne pro stor ske kon cen tra ci je, bodo v na da lje va nju pri ka za ne in ana lizi -
ra ne ključ ne zna čil no sti spon ta ne hie rar hič ne pro stor ske raz po re di tve krea tiv nih dejav no sti v Ljub lja ni
in ljub ljan ski regi ji.
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3 Meto do lo gi ja in razi sko val ni pro ces
Kar ti ra nje krea tiv nih indu strij v Ljub ljan ski urba ni regi ji teme lji na podat kih Poslov ne ga regi stra Slo ve ni je
(AJPES) in Regi stra nepre mič nin in hišnih šte vilk ter teri to rial nih enot (GURS). Pri tem mora mo ome ni ti
pomanj klji vo sti, ki izha ja jo iz baze AJPES, saj ne omo go ča natanč ne ga vpo gle da v ak tiv no sti zapo sle nih in podjet -
ja. Nave de ne pomanj klji vo sti smo v ra zi ska vi pre mo sti li s kom bi ni ra njem podat kov iz raz lič nih virov in na
ta način pri do bi ti vero do sto jen vpo gled v ob sto je čo situa ci jo na tere nu. Do ključ nih ugo to vi tev smo torej v raziska -
vi priš li ne le prek podat kov iz evi denc AJPES-a, tem več pred vsem z upo ra bo temelj ne ana li ze (ang. groun ded
theory; Glas ser 1998; Holt-Jen sen 1988), kjer smo na pod la gi ana li ze in pri mer jave več plast nih podat kov po
induk tiv ni poti preš li k splo šni obrav na vi in iden ti fi ka ci ji ključ nih tren dov, s kate ri mi lah ko pojas nju je mo
poseb no sti, ki odse va jo v kar to graf ski ana li zi loka cij krea tiv nih dejav no sti v Ljub lja ni in Ljub ljan ski urba ni regiji.

V kar to graf sko ana li zo so bili zaje ti podat ki iz spe ci fič nih kate go rij gos po dar skih dejav no sti (glej pri lo -
go 1), ki so bile uskla je ne z ve ljav no evrop sko kla si fi ka ci jo NACE (glej SKD – stan dard na kla si fi ka ci ja dejav -
no sti v RS in NACE Rev. 2 2008) in smo jih pred hod no opre de li li kot del krea tiv nih dejav no sti. Za izdela vo
zem lje vi dov smo upo ra bi li pro gram Arc GIS. Ključ ne krea tiv ne dejav no sti, ki so bile vklju če ne v ana li zo, smo
dolo či li po pre gle du raz lič nih defi ni cij krea tiv nih in kul tur nih indu strij (DCMS 2001; Euro stat 2007, 2010;
KKIPS 2011), na pod la gi kate rih smo izluš či li 32 ka te go rij dejav no sti iz kla si fi ka ci je SKD (2008).

Na da lje smo 32 ka te go rij dejav no sti raz de li li v enajst sku pin krea tiv nih dejav no sti, ki smo jih upo rabi li
za potre be kar to graf ske ana li ze v Ljub lja ni. Sku pi ne krea tiv nih dejav no sti obse ga jo 1) ogla še va nje, 2)arhi -
tek tu ro, 3) pro da jo umet nin in sta rin, 4) obli ko va nje, 5)vi deo, film in foto gra fi jo, 6) raču nal niš ko pro gra -
mi ra nje, 7) vizual ne in scen ske umet no sti, glas bo, 8) umet niš ko ustvar ja nje, 9) založ niš tvo, 10) radij sko
in TV-de jav nost ter 11) kul tur ne usta no ve.

Na ve de ne sku pi ne pokri va jo kra jev ne spe ci fič ne zna čil no sti krea tiv nih dejav no sti in vklju ču je jo tudi
kate go ri je, ki jih v dru gih drža vah obrav na va jo kot samo stoj ne sku pi ne (npr. glas ba). Krea tiv ne dejav no -
sti so v tem pogle du zelo flek si bi len, več pla sten in širok kon cept, ki ga raz lič ni akter ji raz lič no opre de lju je jo
(DCMS 2001; Evans 2009; Fle ming 2011; Flo ri da 2002, 2005; Krätke 2010; Mont go mery 2003; Peck 2005;
Sim mie 2006). Enot na poraz de li tev krea tiv nih dejav no sti zato ni jasno dolo če na in je pri re je na spe ci fič -
ne mu lokal ne mu kon tek stu. V ra zi ska vi smo kla si fi ci ra ne kate go ri je raz de li li na pod la gi dosto pa do podat kov
in nabo ra infor ma cij iz pred hod nih razi skav, ki se nave zu je jo na krea tiv ne dejav no sti v Ljub lja ni in Ljub -
ljan ski urba ni regi ji (Bun ker 2010; IER 2012; Ipop 2011, 2012; MOL 2002; Second Chan ce 2011).

Na ve de na kar to graf ska ana li za krea tiv nih dejav no sti, ki izha ja iz stan dard ne kla si fi ka ci je dejav no sti
(2008) in črpa podat ke iz baze AJPES, ima dolo če ne pomanj klji vo sti, saj se osre do to ča na pod jet ja, ki prvens -
tve no spa da jo med krea tiv ne indu stri je, in s tem izlo ča dolo čen del krea tiv nih posa mez ni kov, ki dela jo na
krea tiv nih področ jih, ven dar so zapo sle ni v manj ših oddel kih pod jet jih, ki se prvens tve no ne ukvar ja jo
s krea tiv ni mi indu stri ja mi (npr. mar ke tinš ki in obli ko val ski oddel ki proi zvod nih pod je tij, arhi tek ti v grad -
be nih pod jet jih ipd.). V sta ti sti ko prav tako niso zaje ti krea tiv ni posa mez ni ki in pod jet ja, ki se ukvar ja jo
z »mej ni mi področ ji« krea tiv nih indu strij in dela jo na viso ko krea tiv nih delov nih mestih, ki so pove za na
z ra zi sko val nim in eks pe ri men tal nim delom (npr. inšti tu ti, pod jet ja s po droč ja pro me ta, varo va nja oko -
lja ipd.), ven dar prvens tve no sta ti stič no niso zaje ta v krea tiv ni sek tor. Baza je pomanj klji va tudi pri bele že nju
šte vi la zapo sle nih v krea tiv nih pod jet jih, saj poz na deli tev v več raz re dov (mi kro, majh ne, sred nje in velike
eno te) in ne poda toč ne infor ma ci je o kon cen tra ci ji krea tiv nih posa mez ni kov. V ana li zo smo zato zaje li
vsa krea tiv na pod jet ja, ne gle de na šte vi lo zapo sle nih pri čemer smo v na dalj njih fazah ozi ro ma pri kartograf -
skem pri ka zu pose bej ozna če va li območ ja, kjer so bile zaz na ne poseb no sti pri kon cen tra ci ji krea tiv nih pod je tij.
Dolo čen man ko natanč nih podat kov o krea tiv nih pod jet jih je razum ljiv, saj gre za tež je »ujem lji vo« – viso -
ko mobil no delov no silo z di na mič nim nači nom dela ter živ ljenj sko-stil ski mi orien ta ci ja mi, ki zah te va jo
viso ko stop njo druž be ne omre že no sti (Clark 2004). Ana li zi ra ni dele ži v kom bi ni ra nih pano gah krea tivnih
indu strij, izde la ni na pod la gi SKD kljub temu omo go ča jo rela tiv no vero do sto jen vpo gled v ključ ne sek -
tor je ter obseg dolo če nih vej krea tiv nih dejav no sti na območ ju Ljub ljan ske urba ne regi je (pre gled ni ca 2).

V ra zi ska vi smo za izbolj ša nje kako vo sti zbra nih infor ma cij, ki izha ja jo iz kla si fi ka cij SKD (2008), podat -
ke še dodat no fil tri ra li na rav ni četrt nih skup no sti, pri čemer smo poseb no pozor nost name ni li zaz na vi
in pre ver ja nju loka cij moč nej ših krea tiv nih jeder ozi ro ma groz dov, ki so sku pi ne med se boj no dopol njujočih,
hete ro ge nih pod je tij, pove za nih prek proi zvod nje, potro šni ka, doba vi te lja in dru gih raz me rij, s ka te ri mi
spod bu ja jo kro že nje infor ma cij in eko nom sko rast na dolo če nem območ ju (glej npr. Lan dry 2000; Per rons 2004;
Por ter 1990; van Heur 2009).
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4 Ana li za kar ti ra nja krea tiv nih pod je tij
4.1 Zna čil no sti loka cij krea tiv nih dejav no sti v Ljub lja ni

Na kar tah so pri ka za ne ključ ne zgo sti tve krea tiv nih dejav no sti na območ ju Mest ne obči ne Ljub lja na. V legen -
di na sli ki 2 veli kost pike pred stav lja šte vi lo poslov nih enot, ki so bile zaje te prek kla si fi ka cij SKD (2008).
Moč nej še zgo sti tve pod je tij v krea tiv nih dejav no stih izsto pa jo zla sti na območ jih v mest nem sre diš ču (Rimska
uli ca, Mir je (To bač na), Ajdovš či na, Tabor, Tru bar je va uli ca) in ob mest nih vpad ni cah (Du naj ska cesta v bli -
ži ni poslov ne stav be Mer ca tor in juž ni del Beži gra da, del Šiš ke ob Celovš ki cesti). Ta območ ja so na sli ki 2
ozna če na z ru me ni mi kva dra ti.

Sli ka 2: Poraz de li tev pod je tij s po droč ja krea tiv nih dejav no sti v Mest ni obči ni Ljub lja na.
Glej angleš ki del pris pev ka.

V manj ši meri so opaz na še posa mez na območ ja ozi ro ma žariš ča zunaj cen tra, ki so nasta la na pod -
la gi raz lič nih poslov nih pri lož no sti (npr. Teh no loš ki park Brdo, indu strij ska cona Steg ne). Na kar ti so opaz na
tudi neka te ra območ ja sta no vanj skih sosesk (npr. Trno vo, Župan či če va jama, Fuži ne), kjer pri ha ja do manj -
ših kon cen tra cij pod je tij v krea tiv nih dejav no stih. Gre pre tež no za sku pi ne samo za po sle nih v de jav no stih
(npr. samo stoj ni novi nar, kul tu ra), ki so regi stri ra ne na naslov nih, kjer last ni ki pod je tij sta nu je jo. Pri tem
velja pou da ri ti, da podat ki ne pove do veli ko o ak tiv no stih teh pod je tij. Šele s po drob no teren sko ana li zo
bi lah ko oce ni li nji hov dejan ski raz voj ni poten cial v kon tek stu krea tiv nih pod je tij. Ta območ ja so zato na
sli ki 2 ozna če na z mo dri mi kva dra ti.

Mest no sre diš če pred stav lja izred no moč no kon cen tra ci jo krea tiv nih dejav no sti v MOL in po skupnem
šte vi lu krea tiv nih pod je tij moč no pre se ga osta le dele mesta (glej pri lo go 2). Na sli ki 3 je s po moč jo barv -
nih pod lag pri ka zan pod pov preč ni (ne ga ti ven) ali nad pov preč ni delež pod je tij s po droč ja krea tiv nih indu strij
med vse mi pod jet ji na območ ju. Pri posa mez nih krea tiv nih pano gah opa ža mo moč nej še zgoš če va nje v spe -
ci fič nih mest nih pre de lih. V pri me ru proi zvod nje raču nal niš ke pro gram ske opre me obrob ne loka ci je kot
so Trzin, Dom ža le ter obrob ne ljub ljan ske četr ti (Čr nu če, Drav lje, Vič) pre cej bolj izsto pa jo gle de na delež
krea tiv nih pod je tij, kar lah ko pojas nju je mo z manj šim pome nom mikro lo ka ci je za raz voj tovrst nih dejav -
no sti in mož nost jo »dela na dalja vo« (Toff ler 1980). V nas prot ju s tem je delež pod je tij, ki se ukvar ja jo
z ar hi tek tur no pano go naj viš ji v mest nem sre diš ču in območ jih, ki meji jo na mest no sre diš če (npr. četrt -
na skup nost Trno vo). Med posa mez ni mi območ ji pri ha ja tudi do raz lik v struk tu ri krea tiv nih pod je tij, pri
čemer so neka te re loka ci je pri vlač nej še za jedr ne krea tiv ne indu stri je kot pa za t. i. kul tur ne indu stri je. Tako
je na pri mer za Trzin, kjer je moč na poslov na cona, zna či len visok delež pod je tij s področja raču nal niš kega
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Pre gled ni ca 2: Šte vi lo in dele ži v kom bi ni ra nih pano gah krea tiv nih dejav no sti na območ ju Ljub ljan ske urba ne regi je gle de na izbor iz kla si fi ka cij SKD
(Vir: Ajpes 2011; Ipop 2012; Gurs 2011; Surs 2011; Žau cer in osta li 2012).

šte vi lo pod je tij de lež v krea tiv nih indu stri jah (%)
(Ljub ljan ska urba na regi ja) (Ljub ljan ska urba na regi ja)

A og la še va nje 543 9,00
B arhi tek tu ra 879 14,50
C pro da ja umet nin in sta rin 31 0,50
D obli ko va nje design 392 6,50
E video, film in foto gra fi ja 477 7,90
F raču nal niš ko pro gra mi ra nje 798 13,20
G vizual ne in upri zo ri tve ne umet no sti, glas ba 515 8,50
H umet niš ko ustvar ja nje 1682 27,80
I založ niš tvo 385 6,40
J radio in TV 130 2,10
K kul tur ne usta no ve 228 3,80
VSOTA 6060 100,00



pro gra mi ra nja, ki ga dopol nju je jo pano ge arhi tek tu re, obli ko va nja, videa ter rela tiv no niz ki dele ži pod je -
tij umet niš ke ga ustvar ja nja, vizual nih in scen skih umet no sti, založ niš tva.

Sli ka 3: Delež pod je tij po posa mez nih pano gah krea tiv nih dejav no sti v MOL in delež pod je tij v krea tiv nih dejav no stih gle de na skup no šte vi lo pod je tij v MOL.
Glej angleš ki del pris pev ka.

4.2 Zna čil no sti loka cij krea tiv nih dejav no sti v Ljub ljan ski urba ni regi ji
Na rav ni Ljub ljan ske urba ne regi je pred stav lja mesto Ljub lja na v raz mer ju do manj ših občin (npr. Dom -
ža le, Kam nik, Gro sup lje, Vrh ni ka) izra zit cen ter krea tiv nih dejav no sti. Delež pod je tij v pa no gah krea tiv nih
dejav no sti v če trt nih skup no stih MOL moč no pre se ga dele že v dru gih obči nah Ljub ljan ske urba ne regi -
je (sli ka 4 in pri lo ga 2).

Sli ka 4: Skup ni delež pod je tij v pa no gah krea tiv nih dejav no sti gle de na šte vi lo vseh pod je tij po obči nah v Ljub ljan ski urba ni regi ji.
Glej angleš ki del pris pev ka.

Po se bej pou dar ja mo, da MOL v pri mer ja vi z os ta li mi obči na mi Ljub ljan ske urba ne regi je ne izsto pa
le po veli kem dele žu in aku mu la ci ji krea tiv nih pod je tij, tem več tudi izjem ni zgoš če no sti tovrst nih poslov -
nih sub jek tov. Zgoš če nost krea tiv nih pod je tij v Ljub ljan ski urba ni regi ji je pri ka za na na sli ki 5, kjer je šte vi lo
sub jek tov krea tiv nih indu strij kore li ra no ozi ro ma nor ma li zi ra no s šte vi lom pre bi val cev v ob či nah in četrt -
nih skup no stih.

Sli ka 5: Zgoš če nost poslov nih sub jek tov s po droč ja krea tiv nih dejav no sti gle de na kore la ci jo s šte vi lom pre bi vals tva v Ljub ljan ski urba ni regi ji.
Glej angleš ki del pris pev ka.

5 Sklep
Ana li za kar ti ra nja poslov nih sub jek tov s po droč ja krea tiv nih dejav no sti kaže, da se Ljub lja na kot veli ka
pre bi vals tve na aglo me ra ci ja v Ljub ljan ski urba ni regi ji uje ma z izra zi to moč no kon cen tra ci jo krea tiv nih
indu strij. S tega vidi ka se raz po re di tev krea tiv nih dejav no sti v MOL in Ljub ljan ski urba ni regi ji prib li žu -
je ide ji »cen tral nih kra jev« in tipič ni hie rar hič ni raz po re di tvi, kjer se šte vi lo pod je tij soraz mer no zmanj šu je
iz mest ne ga sre diš ča pro ti peri fe ri ji ozi ro ma sub cen trom. Groz de nje krea tiv nih dejav no sti je v pri me ru
Ljub lja ne in Ljub ljan ske urba ne regi je izra zi to odvi sno od šte vi la pre bi vals tva in pro met nih pove zav, pri čemer
sode lu je jo tudi osta li dejav ni ki, kot so stroš ki naje ma poslov ne ga pro sto ra in splo šna pri vlač nost mikro -
lo ka ci je. Dolo če no manj še šte vi lo krea tiv nih dejav no sti je tako opaz no le še v ne ko li ko goste je nase lje nih
sub cen trih ob pro met ni cah. Naj bolj še raz mer je med šte vi lom pre bi vals tva in krea tiv nih pod je tij je zna -
čil no za Trzin, ki je tudi dobro pro met no omre žen, naj niž je raz mer je pa za bolj odmak nje ne sub cen tre,
kot so Liti ja, Loga tec, Vrh ni ka.

Hie rar hič na ozi ro ma nee na ko mer na pro stor ska raz po re di tev pod je tij s po droč ja krea tiv nih dejav no -
sti vpli va na manj šo funk cio nal no hete ro ge nost krea tiv nih indu strij, saj so najus pe šnej še tiste pano ge, ki
ima jo hiter dostop do veli ke ga trga in zaled ja, iz kate re ga črpa jo potreb ne člo veš ke resur se. Pri tem so uspe -
šne le tiste pano ge krea tiv nih indu strij, ki so se spo sob ne spon ta no odzi va ti na potre be več jih poslov nih
in gos po dar skih družb, med tem ko se spe cia li zi ra ne pano ge krea tiv nih indu strij raz vi ja jo zelo poča si (npr.
radio in tele vi zi ja, pro gram ska opre ma, film in foto gra fi ja, obli ko va nje, trg umet nin in sta rin). Gre za t. i. en -
tro pič no raz sež nost druž be no-eko nom ske ga siste ma (glej Kirn 2008), kjer se ener gi je ozi ro ma akter ji in
pod jet ja, pove za na z raz vo jem krea tiv nih indu strij zbi ra jo, aku mu li ra jo na dolo če nih loka ci jah, ven dar ob
tem obsta ja nevar nost, da se bodo po dolo če nem časov nem obdob ju zara di sla be eko nom ske pod la ge, pre -
majh nih spod bud iz oko lja ali nez mož no sti nad grad nje svo jih dejav no sti zara di ome je nih pro stor skih,
social nih, člo veš kih resur sov, ti poten cia li ozi ro ma zamet ki poten cial no uspe šnih krea tiv nih indu strij razpr -
ši li ali celo pre ne ha li z de jav nost mi.

Pre ve li ka odvi snost krea tiv nih indu strij od trž nih zako ni to sti spro ža hie rar hi za ci jo na nivo ju izbi re
loka cij in vrste krea tiv nih dejav no sti v Ljub lja ni in Ljub ljan ski urba ni regi ji. Učin ki hie rar hi za ci je se odraža -
jo v niz ki pro stor ski in funk cij ski diver zi fi ka ci ji krea tiv nih indu strij, kar je posle di ca spon ta ne ga ozi ro ma
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inkre men ta li stič ne ga raz vo ja, ki ne spod bu ja krea tiv nih indu strij v glo bal nem kon tek stu, tem več se zgolj
odzi va na tre nut ne raz me re na lokal no zame je nem (re gio nal nem) trgu. Nadalj nji raz voj krea tiv nih dejav -
no sti bi zato moral teme lji ti na stra te gi jah omo go ča nja laž je ga dosto pa do ustrez nih resur sov (fi nanč nih
spod bud, ser vi sov, pro sto rov) in infra struk tur za spe cia li zi ra ne pano ge krea tiv nih indu strij, ki so v ob liki
manj ših jeder že raz po re je ne zunaj mest ne ga sre diš ča in pred stav lja jo naj več ji poten cial za nadalj nje krea -
tiv no groz de nje in urba no rege ne ra ci jo. S po ve če va njem dosto pa do osnov nih resur sov, ki so potreb ni za
zagon dolo če nih vrst krea tiv nih dejav no sti, bi se pove ča le tudi nji ho ve mož no sti za raz voj ni pre boj in širje -
nje dejav no sti.

6 Lite ra tu ra
Glej angleš ki del pris pev ka.
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An­nex­1:­The thirty-two cate go ries of acti vi ties accor ding to the 2008 Stan dard Clas si fi ca tion of Acti vi ties inc lu ded in the analy sis of crea ti ve indu stries.
Pri­lo­ga­1: 32 ka te go rij dejav no sti po stan dard ni kla si fi ka ci ji dejav no sti 2008, ki so bile uvrš če ne v ana li zo krea tiv nih dejav no sti.

ca te gory / Stan dard Clas si fi ca tion Stan dard Clas si fi ca tion opis En glish des crip tion
kate go ri ja of Acti vi ties code / of Acti vi ties code /

šifra stan dard ne kla si fi ka ci je šifra stan dard ne kla si fi ka ci je
dejav no sti 2008 dejav no sti 2002

I G47.610 47.610 tr go vi na na drob no v spe ciali zi- Re tail sale of books
  ra nih pro da jal nah s knji ga mi in spe cia li zed sto res

I G47.621 47.621 tr go vi na na drob no v spe cia li zi - Re tail sale of news pa pers
ra nih pro da jal nah s ča so pi si in spe cia li zed sto res
in revi ja mi

I G47.630 47.630 tr go vi na na drob no v spe cia li zi - Re tail sale of music and video
ra nih pro da jal nah z glas be ni mi recor dings in spe cia li zed sto res
in video zapi si

C G47.782 47.782 tr go vi na na drob no v spe cia li zi - Re tail sale ser vi ces of
ra nih pro da jal nah z umet niš ki mi com mer cial art gal le ries
izdel ki

I J58.110 58.110 iz da ja nje knjig Book pub lis hing
I J58.130 58.130 iz da ja nje časo pi sov Pub lis hing news pa pers
I J58.140 58.140 iz da ja nje revij in dru ge Pub lis hing jour nals and other

perio di ke perio di cals
F J58.210 58.210 iz da ja nje raču nal niš kih iger Pub lis hing com pu ter games
F J58.290 58.290 dru go izda ja nje pro gram ja Ot her soft wa re pub lis hing
E J59.110 59.110 pro duk ci ja fil mov, video fil mov, Mo tion pic tu re, video and

tele vi zij skih oddaj tele vi sion pro gram pro duc tion
acti vi ties

E J59.120 59.120 post pro duk cij ske dejav no sti Mo tion pic tu re, video and
pri izde la vi fil mov, video fil mov, tele vi sion pro gram
tele vi zij skih oddaj post-pro duc tion acti vi ties

E J59.130 59.130 di stri bu ci ja fil mov, video fil mov, Mo tion pic tu re, video and
tele vi zij skih oddaj tele vi sion pro gram distri bu tion

acti vi ties
E J59.140 59.140 ki ne ma to graf ska dejav nost Mo tion pic tu re pro jec tion acti vi ties
G J59.200 59.200 sne ma nje in izda ja nje zvoč nih Sound recor ding and music

zapi sov in muzi ka lij pub lis hing acti vi ties
J J60.100 60.100 ra dij ska dejav nost Ra dio broad ca sting
J J60.200 60.200 te le vi zij ska dejav nost Te le vi sion pro gram ming and

broad ca sting acti vi ties
F J62.010 62.010 ra ču nal niš ko pro gra mi ra nje Com pu ter pro gram ming acti vi ties
I J63.910 63.910 de jav nost tiskov nih agen cij News agency acti vi ties
B M71.111 71.111 ar hi tek tur no pro jek ti ra nje Arc hi tec tu ral plan ning
B M71.112 71.112 kra jin sko arhi tek tur no, urba- Lands ca pe arc hi tec tu re, urban

 ni stič no in dru go pro jek ti ra nje and other plan ning
A M73.110 73.110 de jav nost ogla še val skih agen cij Ad ver ti sing agen cies
D M74.100 74.100 ob li ko va nje, aran žers tvo, Spe cia li zed design acti vi ties

deko ra ters tvo
E M74.200 74.200 fo to graf ska dejav nost Pho to grap hic acti vi ties
K P85.520 85.520 izo bra že va nje, izpo pol nje va nje Cul tu ral edu ca tion

in uspo sab lja nje na področ ju
kul tu re in umet no sti
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ca te gory / Stan dard Clas si fi ca tion Stan dard Clas si fi ca tion opis En glish des crip tion
kate go ri ja of Acti vi ties code / of Acti vi ties code /

šifra stan dard ne kla si fi ka ci je šifra stan dard ne kla si fi ka ci je
dejav no sti 2008 dejav no sti 2002

G R90.010 90.010 umet niš ko upri zar ja nje Per for ming arts
G R90.020 90.020 sprem lja jo če dejav no sti Sup port acti vi ties to per for ming

za umet niš ko upri zar ja nje arts
H R90.030 90.030 umet niš ko ustvar ja nje Ar ti stic crea tion
G R90.040 90.040 obra to va nje objek tov Ope ra tion of arts faci li ties

za kul tur ne pri re di tve
K R91.011 91.011 de jav nost knjiž nic Li brary acti vi ties
K R91.012 91.012 de jav nost arhi vov Arc hi ve acti vi ties
K R91.020 91.020 de jav nost muze jev Mu seum acti vi ties
K R91.030 91.030 vars tvo kul tur ne dediš či ne Ope ra tion of histo ri cal sites and

buil dings and simi lar visi tor
attrac tions
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An­nex­2:­Num ber of com pa nies by cate go ries of crea ti ve indu stries in muni ci pa li ties and city districts.
Pri­lo­ga­2:­Šte vi lo pod je tij po sklo pih krea tiv nih dejav no sti po obči nah in četrt nih skup no stih.

Mu­ni­ci­pa­lity, A B C D E F G H I J K To­tal/­
district­/­Obči­na, sku­paj
Četrt­na­skup­nost

Bo­rov­ni­ca 0 1 0 1 0 4 4 3 2 1 1 17
Bre­zo­vi­ca 4 7 2 7 5 17 8 9 9 2 1 71
Do­bre­po­lje 2 0 0 1 1 2 0 0 0 0 1 7
Do­bro­va–Pol­hov
Gra­dec 1 3 0 1 3 11 1 11 2 0 1 34

Dol­pri­Ljub­lja­ni 3 3 0 1 1 1 3 8 1 0 1 22
Dom­ža­le 19 33 2 18 24 40 21 43 12 8 12 232
Gro­sup­lje 10 21 0 9 6 18 10 29 6 3 4 116
Hor­jul 1 1 0 0 0 2 0 0 1 0 1 6
Ig 2 2 0 6 2 5 4 10 2 0 3 36
Ivanč­na­Gori­ca 4 7 0 4 6 18 4 18 3 2 2 68
Kam­nik 14 25 0 14 23 30 16 33 9 1 7 172
Ko­men­da 2 2 1 0 4 1 1 13 0 2 0 26
Li­ti­ja 3 10 0 4 2 7 13 8 1 5 4 57
Lo­ga­tec 4 9 0 3 6 3 8 23 2 1 4 63
Log-Dra­go­mer 5 4 1 5 3 3 1 11 2 1 1 37
Lu­ko­vi­ca 1 2 0 0 1 3 0 7 2 0 0 16
Med­vo­de 8 9 0 10 8 13 10 34 6 4 6 108
Men­geš 7 8 0 1 3 9 4 15 4 1 1 53
Mo­rav­če 0 1 0 4 1 3 0 4 1 0 1 15
Škof­lji­ca 2 6 0 4 5 9 2 12 7 1 5 53
Šmart­no­pri­Liti­ji 1 1 0 0 1 3 1 4 0 1 2 14
Tr­zin 10 13 0 6 6 21 3 5 0 0 0 64
Ve­li­ke­Laš­če 1 2 0 2 0 6 8 6 1 1 1 28
Vo­di­ce 3 3 0 2 2 6 2 5 0 2 4 29
Vrh­ni­ka 12 15 0 8 6 17 5 23 5 1 5 97
*Be­ži­grad 65 99 6 34 56 82 66 199 59 22 10 698
*Cen­ter 86 192 13 49 89 38 98 361 91 9 42 1068
*Čr­nu­če 16 14 0 10 5 36 7 32 6 0 0 126
*Drav­lje 29 32 0 20 19 47 15 50 15 13 11 251
*Go­lo­vec 10 9 1 6 4 17 7 29 7 1 5 96
*Jar­še 26 16 0 10 30 30 15 31 17 10 3 188
*Mo­ste 10 20 1 6 16 29 21 68 12 4 17 204
*Po­lje 7 16 0 6 10 5 10 18 7 3 9 91
*Po­sav­je 10 17 1 5 13 17 8 36 5 4 3 119
*Rož­nik 18 33 1 15 13 38 14 68 10 5 2 217
*Rud­nik 16 27 0 12 9 26 13 50 12 1 8 174
*So­stro 1 5 0 3 2 8 3 7 1 1 0 31
*Šen­tvid 19 34 1 17 18 23 11 49 6 2 6 186
*Šiš­ka 61 64 1 35 42 47 50 186 15 14 20 535
*Šmar­na­gora 2 11 0 4 2 7 5 13 4 0 2 50
*Tr­no­vo 20 65 0 29 18 27 22 82 15 3 13 294
*Vič 23 38 0 16 12 59 20 60 22 2 9 261
Ljub­lja­na 419 692 25 277 358 536 385 1339 304 94 160 4589
TOTAL/SKUPAJ 538 880 31 388 477 788 514 1673 382 131 228 6030

* četrt na skup nost/di strict
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KNOWLEDGE OF SUSTAINABLE
DEVELOPMENT AMONG GEOGRAPHY

STUDENTS IN SLOVENIA
POZNAVANJE TRAJNOSTNEGA

RAZVOJA MED ŠTUDENTI
GEOGRAFIJE V SLOVENIJI

Gregor Kovačič, Valentina Brečko Grubar

Waste separation is also an integral part of sustainable practices.
Tudi ločevanje odpadkov je sestavni del trajnostnega ravnanja.
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1 Introduction
Sustainable development (hereafter SD) as a paradigm of an urgent change in the world management, both
in economy and in social and environmental spheres, should also be integrated into education. At univer-
sities in particular, far greater attention should be paid to sustainability, especially in view of the fact that
education is provided to persons who will to a great extent become the holders of leading and managing
positions and conveyors of knowledge, i.e. teachers. Already in the Tbilisi Declaration of the remote year 1977,
the necessity was recognized that the ethical, social, cultural and economic aspects should be integrated
into university curricula as »environmental education«. Resultantly, in the following decades, education
about the environment was enhanced, especially instruction about the negative consequences of human
interventions into natural environment, excessive utilization of natural resources and the already critical
burdening of the environment. With the Agenda 21, we were acquainted more thoroughly with the ideas
and contents of sustainable development and we realized how urgent was the need to upgrade education
with the knowledge required for sustainable development. The United Nations Economic Commission for
Europe, which is part of the United Nations Educational, Scientific, and Cultural Organization (UNESCO),
prepared the Education for Sustainable Development Strategy and declared the period 2005–2014 as the
Decade of Education for Sustainable Development (Internet 1; Internet 2; Internet 3). As envisaged, sus-
tainability as a strategy and a paradigm should have already become an integral part of the curricula at
all levels of education, research and learning, but unfortunately we are still quite remote from this objec-
tive, as has been established by A. Mlinar (2011). Though in general geography is not the mother discipline
of the sustainability science, with environmental sciences and technologies being the most important ones
(Nučič 2012), mainly thanks to the publications of Plut (1998; 2005; 2006; 2008; 2010), the scholarly branch
of geography has recognized its scientific potentials, offered by its vast scope, openness and interdiscipli-
nary-linking nature, for being integrated to a larger extent into the education for sustainable development.

In order to establish the extent to which the study of sustainable development has been integrated into
geography study programmes, a research was launched among geography students at our public univer-
sities. In our research of 2011, done at the University of Primorska, we already detected differences in the
knowledge, comprehension and learning among students in different study programmes (Kovačič and Brečko
Grubar 2012), while in the continued research we tried to discover whether or not differences existed also
among the students of different study programmes of geography. The results have shown that the students
still relate SD most closely to environment, the use of natural resources, and nature protection, less close-
ly to economy, and least of all to the social sphere (Kovačič and Brečko Grubar 2012). Also some foreign
studies have shown much the same situation (Summers, Corney and Childs 2004; Kagawa 2007; Blum 2010;
Catenazzo et al. 2010; Incekara and Tuna 2011; Michalos et al. 2011; Michalos et al. 2012). We can antic-
ipate that from the education about SD we are gradually advancing to the education for SD, while we cannot
hope to reach very soon the education as sustainability – if we summarize the differentiation made by Sterling,
as quoted in Mlinar (2011). Education for sustainability helps students to understand and value sustain-
ability as well as to get integrated in the changes necessary for sustainability; but when education has become
sustainability, an overall view will be required, as well as systematic consideration, dialogue, active citizenship,
interculturality, empathy, and, above all, interdisciplinarity (Mlinar 2011). Thus, required for sustainable
education are long-term cultural changes and a different concept of society. In view of the well-reasoned
interconnection between interdisciplinarity and sustainability (Jones, Selby and Sterling 2010), geography
certainly plays an important role, thanks to its all-embracing view; namely, in addition to environmental
sciences as the leading ones in the domain of sustainability, geography is supposed to influence signifi-
cantly the perception of sustainability and education as sustainability.

2 Methods
The research is based on a survey conducted among geography students at the three Slovenian public uni-
versities in the study year 2011/2012. Included in the survey were students of the university first-level
one-strand and two-strand study programmes of geography, and the second-level master’s study programme
of geography at the Faculty of Arts, University of Ljubljana (hereafter UL), students of the university first-level
two-strand study programme of geography and second-level two-strand study programme of geography
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at the Faculty of Arts, University of Maribor (hereafter UM), and the university first-level one-strand study
programme of geography and the second-level master’s programme of geography at the Faculty of Humanities,
University of Primorska (hereafter UP). The total number of students included in the survey was 160, or 33.3%
of geography students population at the first- and second levels in Slovenia; 94.4% of respondents were
students at the first level and mere 5.6% were students at the second level, who represent 32.0% of the
post-graduate geography students at the second level in Slovenia. The sample of the investigated students
at both levels of study is adequate and considered to be representative. The research included 63 students
(39.6%) of the first, 32 students (20.1%) of the second and 44 students (27.7%) of the third year of the under-
graduate studies. Of the respondents at the UL, 12 were fourth-year students (7.5%) of the previous,
i.e. pre-Bologna, programme. As to the gender, 114 of the respondents were females (71.3%) and 46 males
(28.7%). The survey at the UL included 92 students of geography study programmes, or 29.1 % of the pop-
ulation, 68 of whom were females (73.9%); at the UM, 24 students (22.4% of the population) were included
in the survey, 18 of whom were females (75.0%); and the survey at the UP included 44 students (62.9% of
the population), 28 of whom were females (63.6%).

The online survey, which was devised after different foreign models (Summers, Corney and Childs 2004;
Catenazzo et al. 2010; Eyuboglu, Oslu and Oz 2010; Michalos et al. 2011; Michalos et al. 2012), consisted
of 40 questions; however, published in the current paper are only the results of descriptive statistics relat-
ed to the knowledge and understanding of SD, statements about the sources of knowledge about SD, and
those about connectedness of study programs with the SD contents. For comparison we also made use of
the results of a similar research performed by the UP (n = 238) among the students of the three faculties
in the year 2011 (Kovačič and Brečko Grubar 2012).

Differences in frequencies of responses to individual questions by geography students from individ-
ual universities as well as differences in frequencies of responses to individual questions by geography students
in individual academic years were analysed by means of Pearson chi squared statistics at the significance
level α = 0,01, and put down alongside were also the computed p-values (Košmelj 2007). By means of the
analysis of adjusted standardized residuals in individual cells we tried to establish locations of the high-
est statistical deviations within the studied contingency tables, also in those cases when the computed statistics
for the entire table have not shown significant differences in responses. The values of adjusted residuals
higher than 2 represent a statistically significant difference (α <0.05), and the values higher than 3 are already
a considerable deviation (α < 0.01) (Agresti 2007; Internet 4; Internet 5).

However, we are well aware of the fact that different compulsory and elective courses that were taught
while the survey was being conducted, especially those whose contents are related to SD, certainly influenced
significantly the demonstrated students’ knowledge about SD and their assessments of connectedness of
individual courses with the SD contents, yet these influences cannot be properly evaluated.

3 Knowledge about the sustainable development contents
A gross half (53.1%) of the respondents believe that their knowledge about SD is good, and 34.4% believe
that their knowledge is poor. There was no option of answering »medium« to this question. The results
are comparable to those of the UP students (good = 57%; poor = 31%) (Kovačič and Brečko Grubar 2012).
The percentage of those geography students who assessed their knowledge of SD as very poor is really low,
4.4%, while 8.1% of the students believe that they have a very good knowledge of SD. The chi-square sta-
tistics show (p = 0.0321) that there is no statistically significant relationship between the knowledge of
sustainable development and the students of geography from individual universities. Slightly lower than
the average is the percentage of geography students at the UL with their responses of »poor« knowledge
of SD (26.1%), and slightly higher is the percentage of those who believe that their SD knowledge is very
good (12.0%). At one of the universities in Istanbul, merely 12% of the respondents (n = 60) ticked off the
answer confirming that they were acquainted with the SD contents, but only 7% were able to explain it
(Eyubolglu, Oslu and Oz 2010). A research among post-graduate students at the Oxford University (n = 61)
showed that 62% of the respondents (but 80% of geographers) assessed their own knowledge of SD as good
or very good. The percentage of responses by Slovenian geography students in equal value categories is
by one percent lower and the same statement applies to the UP student respondents in the year 2011
(Summers, Corney and Childs 2004; Kovačič and Brečko Grubar 2012).
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The chi-square statistics show (p = 0.0000) that the notion of one’s own knowledge about SD among
Slovenian geography students is closely related to the year of study. In the contingency table of the year
of study and one’s own notion about SD, the students of the first year statistically significantly deviate with
their high percentage of responses in the categories »very poor« (adjusted residual = +3.3) and »poor« (adjust-
ed residual = +5.9), and with a low percentage of responses in the category »good« (adjusted residual = –5.6).
The students of the third year stand out by their low percentage of responses in the category »poor« (4.5%;
adjusted residual = –4.9) and the high percentage in the category »good« (81.8%; adjusted residual = +4.5).

Table 1 shows the percentage of correct answers of Slovenian students of geography to the statements
about the knowledge of SD. The chi-square statistics show that the percentage of correct answers to indi-
vidual statements is not statistically significantly related to the year of study. This is somewhat surprising,
since the SD contents are included in the courses syllabi of all study programmes of geography in Slovenia
and it could be expected that the percentage of correct answers would be higher in advanced years (see
below, chapter 4.1). Except for the second statement, where the majority of answers were incorrect, cor-
rect answers prevail (77.5%–98.8%), which also corresponds with the assessments by the respondents about
their own knowledge of the SD contents. As has already been established by the research done among the
UP students in 2011 (Kovačič and Brečko Grubar 2012), the lowest number of correct answers occurred
with the questions related to the social sphere in SD (statements 2, 3, 4, 7 and 13). Geography students
proved to be the worst at answering the question about the connection of gender equality with SD, where
the percentage of correct answers is only 35.0%, which is by 10% lesser if compared to the answers of
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Table 1: Percentages (%) of correct answers to the statements on the knowledge about sustainable development.

Statement (n = 160) UL UM UP TOTAL

1. Economic development, social development and environmental
protection are all comprised/included in sustainable development. 97.8 100.0 100.0 98.8

2. Education for sustainable development includes education
in the culture of peace and gender equality. 37.0 41.7 27.3 35.0

3. Sustainable development equally incorporates the needs of the future
(our children) and the present needs. 95.7 95.8 88.6 93.8

4. Social justice is not an integral part of sustainable development. 82.6 75.0 68.2 77.5
5. Sustainable use means the use of goods and services in a way that

minimizes the use of natural resources and poisonous substances 94.6 91.7 93.2 93.8
and reduces wastes

6. Reduction of material-energy flows is not of great significance
for sustainable development. 95.7 95.8 86.4 93.1

7. Sustainable development surpasses anthropocentrism and involves
ethical treating of animals. 87.0 83.3 70.5 81.9

8. Sustainable development seeks to establish balance between the human
and economic welfare and the cultural tradition and natural resources. 96.7 100.0 86.4 94.4

9. We are not able to slow down the climate changes. 84.6 79.2 79.5 82.4
10. Social responsibility of companies is irrelevant for sustainable development. 95.7 91.7 93.2 94.4
11. Sustainable development anticipates a change in consumers’ mentality

and the transition from satisfying desires to meeting actual needs. 95.7 83.3 90.9 92.5

12. Preservation of biodiversity is essential for effective operation of ecosystems. 96.7 100.0 100.0 98.1
13. Education for sustainable development supports cultural diversity

and respect of human rights. 84.8 79.2 68.2 79.4

14. The use of non-renewable resources should not exceed the use
of sustainable renewable substitutes. 92.3 87.5 93.2 91.8

15. Environmental carrying capacity of the environment (capacity 
of self-purification, neutralization of burdening/pollutions 89.1 91.7 93.2 90.6
and regeneration) is irrelevant for sustainable development.
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the UP students in 2011 (Kovačič and Brečko Grubar 2012). It is interesting that the percentage of male
geography students who answered correctly the question about gender equality as part of SD (43%) is
higher than the percentage of answers given by female students (32%), while the research in Manitoba
(Michalos et al. 2011) shows that females are better than their male colleagues at recognizing the social
sphere as part of SD. This is somewhat consistent with the finding that the sustainability science focus-
es around the environmental sciences, and much less goes to the economic and social research fields
(Nučič 2012). With Slovenian geography students, relationship between sexes and the percentage of cor-
rect answers to the statements about SD are not statistically significant, except for the 3rd statement, where
the percentage of correct answers by males is 87% (adjusted residual = –2.3) and by females 96.5% (adjust-
ed residual = +2.3).

There is no major statistically significant relationship in the percentage of correct answers and the stu-
dents of geography from individual universities, except for the UP students of geography, whose answers
to the statements 6, 7, 8, and 13 statistically significantly deviate (adjusted residuals from –2.1 to –2.7) with
a lower percentage of correct answers in comparison with the other two universities. And the UM students
of geography deviate negatively with a slightly lower percentage of correct answers to the statement 11 (83.3%).

4 Sources of knowledge about sustainable development
The following two questions were related to the education about SD and the principal sources of knowl-
edge which influenced the students’ insight into SD. The answers show that 61.9% of geography students
of the three universities have already received some education about SD, while 38.1% have not, and pos-
itive answers were more frequent with male students (67.4%) than with female ones (59.6%). We can conclude
from the results obtained that the SD contents are not adequately included in Slovenian geography study
programs. However, the analysis of these (see below – chapter 4.1.) shows just the opposite: the courses
related to SD are well involved. The result obtained from the answers can partly be explained by the fact
that students do not recognize the SD contents within individual courses or that several of such courses
are elective and the respondents just did not choose them. The percentage of geography students who have
already been taught about SD is slightly lower than the percentage of the UP respondents (71%) of 2011
(Kovačič and Brečko Grubar 2012). The results of the research done among the Istanbul students show
that only 3% of the respondents received some education about SD (Eyuboglu, Oslu and Oz 2010). The
analysis of the data from our research shows that the percentage of geography students who have already
been taught about SD increases from the start of undergraduate studies to the completion of postgradu-
ate studies (first year – first level = 30.2%, second year – first level = 71.9%, third and fourth years – first
level = 86.0%, and second level altogether = 100%).This means that the SD contents are adequately includ-
ed in the study programs. However, disquieting is the information that only 52.3 % of the UP geography
students state that they have already been taught about SD; the respective percentage at the UL amounts
to 65.2%, and at the UM to 66.7%. The UP geography students statistically significantly deviate (adjusted
residual = + 3.7) also in the total number of answers saying »very poor« and »poor« in response to the ques-
tion about connectedness of study contents with SD, which amounts to 31.8% in comparison with 10.8%
with the UL geography students and 16.6% with the UM students.

Answers to the question concerning the source of their knowledge about SD, where several options
were offered to students (several answers possible), are shown in Table 2.

For Slovenian students of geography, »formal education« (19.6%) is the most important source of knowl-
edge about SD; this option was ticked off by as many as 81.8% of those who had already received some
education about SD (n = 99). This testifies that the SD contents are adequately integrated both in the for-
mal education at the undergraduate and postgraduate study programmes of geography in Slovenia and
in the curricula of secondary schools. The latter fact can be deduced from the answers by the first-year
geography students. The importance of formal education for acquiring knowledge about SD in the under-
graduate and postgraduate study programmes of geography is also manifest in the increasing percentage
of answers in this category from the beginning of study at the undergraduate level (11.7%) to the post-
graduate study (17.9%). The research performed among the students of several faculties of the UP (Kovačič
and Brečko Grubar 2012) gave a similar result: formal education is the most important source of knowledge
about SD (21.4%). At the Oxford University, 56% of the postgraduate respondents acquired knowledge



about SD within the framework of formal education, while the percentage of geographers alone, who were
taught about SD, is much higher (81%) (Summers, Corney and Childs 2004). The survey conducted among
postgraduate students of geography at the Faculty of Humanities, University of Primorska (n = 10) showed
that this percentage amounted to 100% (Kovačič and Brečko Grubar 2012). Of the student respondents in
Manitoba only 14% stated that they had already been taught about SD within the framework of formal
education (Michalos et al. 2011).

The computed chi-square test shows that there is no statistically significant relationship between the
answers and geography study programmes of the three Slovenian universities (p = 0.5498). However, the
residual analysis by individual cells of contingency table 2 shows that the UP students of geography with
only 12.3% of answers in the category »formal education« statistically significantly deviate in the nega-
tive direction (adjusted residual = –3.6), which agrees with the above presented high percentage (31.8%)
of the UP students of geography who believe that their study programme is poorly or very poorly related
to SD. In contrast to geography students of the other two universities, where the answer »formal educa-
tion« takes the first place of all offered options (UL = 22.2%, and UM = 21.5%), this answer takes only the
fourth place with geography students at the UP (Table 2). The results of residual analysis show that the
UL geography students statistically significantly deviate in the negative direction with only 9.9% of the
answers to the option »social background« (adjusted residual = –3.1), while for the same option the UP
geography students deviate into the positive direction with 17.9% (adjusted residual = +3.3).

The lowest percentage of answers by geography students from the three universities occurs within the
category »informal education« (4.6–7.4%), which encompasses students’ activities in various courses, soci-
eties, workshops and round tables outside the regular study process. This percentage is slightly higher than
the average with the UP students (4.2%) (Kovačič and Brečko Grubar), but in general it shows the lack of
students’ interest for gaining SD knowledge outside the formal forms of education and mass media. Through
active participation various forms of informal education are a very suitable way of promotion of the SD
guidelines, and young educated people should be the propelling power in this direction; however, the results
show that this is not the case. Therefore, the role of teachers is very important at all levels of education,
and at faculties in particular; it is teachers that should encourage zeal in the students for creating a better
future by means of informing the public about the pressing necessity for the society to live and act in accor-
dance with the SD principles. To achieve this goal, teachers should have adequate knowledge and skills to
inspire young people to recognize that we are all responsible for space, if we want to preserve it for future
generations (Fridl, Urbanc and Pipan 2009; Urbanc and Fridl 2012). It is a miscalculation to rely merely
on the self-initiative of the young in their assuming the responsibility. The importance of educating the
young about SD, so that its global aims could be reached, is also underlined in some researches (Wade 1999;
Catenazzo et al. 2010).

The answers of Slovenian geography students concerning the remaining individual categories of knowl-
edge sources are rather equally distributed (10.4–13.3%) (Table 2). Slightly surprisingly, with its 12.8%
»professional and scientific literature« is ranking third, immediately after »documentary programs (TV &
radio shows)«, which is about gross 2% more than the result obtained from the UP students in 2011 (Kovačič
and Brečko Grubar 2012). The results of the same study show that the UP students gain 51.6% of information
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Table 2: Percentage (%) of selected options on obtaining individual types of information related to sustainable development (multiple choice question).
The first of the two figures shows the percentage of all respondents who chose the respective answer, and the second figure shows the percentage
of choices of individual answers in relation to all chosen answers.

Answer (n = 99) UL UM UP SUM

Formal education 90.0 / 22.2 87.5 / 21.5 56.5 / 12.3 81.8 / 19.6
Informal education (courses, round tables, societies, talks, etc.) 30.0 / 7.4 18.8 / 4.6 26.1 / 5.7 27.3 / 6.5
Social background (friends, family, etc.) 40.0 / 9.9 56.3 / 13.8 82.6 / 17.9 52.5 / 12.6
Informative TV and radio programmes 48.3 / 11.9 37.5 / 9.2 60.9 / 13.2 49.5 / 11.8
Documentary TV and radio programmes 50.0 / 12.3 50.0 / 12.3 73.9 / 16.0 55.6 / 13.3
Newspapers and magazines 36.7 / 9.1 56.3 / 13.8 52.2 / 11.3 43.4 / 10.4
Professional and scientific literature (books, articles in journals) 58.3 / 14.4 50.0 / 12.3 43.5 / 9.4 53.5 / 12.8
Web pages, forums, actions, etc. 50.0 / 12.3 43.8 / 10.8 56.5 / 12.3 50.5 / 12.1
Other 1.7 / 0.4 6.3 / 1.5 8.7 / 1.9 4.0 / 1.0
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and knowledge about SD from diverse mass media (TV, radio, newspaper, internet, etc.; this percentage is
slightly higher than that of Slovenian geography students in general (47.7%), and both of them reveal the
importance of mass media in the education about SD. Informative and documentary programs on TV and
radio cover one quarter of the answers, therefore they should be utilized more efficiently for the purpose
of education about SD and its promotion (Table 2).

4.1 Connectedness of sustainable development contents with geography study
programmes
The computed chi-square test shows that the answers by geography students as to connectedness of their
study programmes with the SD contents significantly differ between the three universities (p = 0.0066).
Sticking out with the total of 60.9% of »strong« and »very strong« answers are the UL geography students,
who gained most of their SD knowledge through formal education (22.2%; Table 2). With the UM geog-
raphy students the total percentage of »strong« and »very strong« answers amounts to 33.3% and with the
UP students 29.5%. The latter statistically significantly deviate with the highest total percentage of »very
poor« and »poor« answers (31.8%). A half of the UM geography students believe that their study programme
is moderately connected with the SD contents; of equal opinion at the UP are 38.6% of the students, and
27.2% at the UL (Table 3). Of the 160 respondents of the three universities only one declared that his study
programme was not related to the SD contents.

Table 3: Connectedness of the contents of Slovenian geography study programmes with SD.

Answer (n = 160) UL (%) UM (%) UP (%) SUM (%)

No 1.1 0 0 0.6
Very poor 5.4 8.3 4.5 5.6
Poor 5.4 8.3 27.3 11.9
Moderate 27.2 50.0 38.6 33.8
Strong 42.4 25.0 22.7 34.4
Very strong 18.5 8.3 6.8 13.8

A comparison of the total percentage of »strong« and »very strong« answers by all respondents and
the answers to the question about connectedness of study contents with SD in individual years of study
shows that the SD contents are adequately integrated in geography study programmes. This indicates that
academic geography education properly follows the generally set goals of education in the field of SD.
Statistically significant deviation in the negative direction is typical for the first-year students (adjusted
residual = –3.3). This is also reflected in the explicit difference in the total percentage of the »strong« and
»very strong« answers given by the students of the first year (25.3%) and by those of the second year of
study (62.6%) at the first level. Equal percentage occurs with the students of the third and fourth years
(62.5%), while with the postgraduate students it amounts to 75.0%. Students’ assessment of connected-
ness of study programmes and the SD contents is in accord with the opinion about their knowledge about
SD which increases through the years from the beginning to the completion of their study (see chapter 3).

In order to establish connectedness of Slovenian geography study programmes with the SD contents
we asked the students to name up to five courses in the order of the amount of SD contents included in
them. Connectedness of a course with the SD contents was first established only on the basis of its name;
we did not examine the syllabi contents of the quoted courses. Because of the insufficient number of the
respondents at the second level of geography, the analysis was done for the programme of the first level
only. Included in further analyses were only the first three named courses which, according to the opin-
ion of the respondents, deal with the SD themes (Table 4).

From the names of courses in the one-strand and two-strand first level study programmes of geogra-
phy at the UL we could conclude that most strongly connected with the SD contents are the following courses:
Geography of Sustainable Development, Ecological Geography and Protection of Geographical Space. The
last-mentioned one is a course that remains from the old (pre-Bologna) study programme of geography.
However, the analysis of the stated titles of the courses shows that the UL geography students most often
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named as their first three selections the following ones: Hydrogeography (16.7%), followed by Geography
of Sustainable Development (13.7%) and Ecological Geography (11.6%). The eight courses quoted in Table 4
represent together 75.5% of all course titles named by the UL geography students. Since the course Protection
of Geographical Space was named only by the students of the old programme, the percentage of this choice
is proportionally low (4.7%). The UL students of geography most often named Geography of Sustainable
Development (35.2%) as their first selection among the courses; Ecological Geography came as the sec-
ond (23.1%), and Human Ecology (17.9%) as the third selected course.

Table 4: Selection percentage (%) for individual courses in first-level geography study programmes which, according to students, deal with the SD
themes.

University and course Course type Year Percentage of answers

UNIVERSITY OF LJUBLJANA
Hydrogeography Compulsory 2 16.7
Geography of Sustainable Development Elective 1–3 13.7
Ecological Geography Compulsory 3 11.6
Pedo- and Biogeography (only one-strand study) Compulsory 2 8.6
Tourism and Traffic Geography (only one-strand study) Compulsory 2 8.2
Human Ecology Elective 1–3 6.4
Climatogeography (only one-strand study) Compulsory 1 5.6
Protection of Geographical Space (pre-Bologna programme) Compulsory 4 4.7
UNIVERSITY OF MARIBOR
Sustainable Water Resources Management Elective 1 31.7
Soil Protection Elective 2 16.7
Hvdrogeography Compulsory 1 15.0
Geography of Slovenian Regions Compulsory 3 6.7
Ecological Geography Compulsory 3 5.0
UNIVERSITY OF PRIMORSKA
Introduction to Social Geography Compulsory 1 23.3
Introduction to Physical Geography Compulsory 1 13.3
Landscape and Human Ecology Elective 2–3 10.0
World Regional Geography Compulsory 1 10.0
Applied Geography in Regional Development Elective 2–3 7.8
Geography of Settlement and Population Compulsory 2 5.5
Economic and Social Geography Compulsory 3 4.5

For three of the five most often named courses in the two-strand first-level study programme of geog-
raphy at the UM we can conclude from their very names that their contents are connected with SD
(Sustainable Water Resources Management, Soil Protection, and Ecological Geography). Given in the first
year of the above-mentioned programme is also the elective course Anthropogenic Climate Changes, whose
content is connected with SD, but only a very low number of students named it. From among the first three
selected courses, Sustainable Water Resources Management was most often named (31.7%) by the UM
geography students, next comes Soil Protection (16.7%), and the third is Hydrogeography (15.0%). The
five courses from Table 4 together account for 75.1% of the courses named by the UM geography students.
As their first selection they most often named Sustainable Water Resources Management (66.7%), as the
second Hydrogeography and Soil Protection (23.8% each), as the third one again Soil protection (33.3%).

In the UP one-strand first-level study programme of geography only the name of the elective course
Landscape and Human Ecology indicates connectedness with the SD contents. However, the analysis of
choices by the students of the said programme shows that the SD contents are also included in the gen-
eral geographical courses. The most frequently named course was Introduction to Human Geography (23.3%),
thus ranking first, next comes Introduction to Physical Geography (13.3%), ranking third with 10.0% are
World Regional Geography and Landscape and Human Ecology. The seven courses quoted in Table 4 togeth-
er account for 74.3% of the choices by the UP geography students. Most often named as their first selection
were Landscape and Human Geography and Introduction to Physical Geography (18.9% each), second
comes Introduction to Social Geography (30.3%) and the third was World Regional Geography (20%).
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5 Conclusion
More than a half of the respondents believe that they have good knowledge about SD and a gross third of
them assess their own knowledge as poor. Those who assess their knowledge as »very good« or »very poor«
are few, and differences between the students of different Slovenian universities are negligible. Slightly high-
er is the percentage of good knowledge with the UL students, which corresponds with the high percentage
(60.9%) of students who believe in »strong« or »very strong« connectedness of the SD contents with their
study programmes. It is beyond doubt that students in the higher years of the first level and students of
the second level of study assess their own knowledge as much better than do the students of lower years.
Surprisingly, percentages of correct and incorrect answers to statements with which we tested the knowl-
edge about SD did not show any statistically significant relationship between the answers’ correctness and
the years of study; neither did they show any statistical significant relationship the students of different uni-
versities. This can be explained by the fact that certain SD contents, especially those from the sphere of »public
welfare«, are not at all or only to a lesser extent included in the study programmes, and students do not learn
about them even in a long-term education. A slightly lower percentage of correct answers was observed with
the UP geography students, who assessed their SD knowledge as poor already at the beginning.

The percentage of geography students included in the survey who have previously gained knowledge
about SD surpasses 60% and increases with the students of higher years (3rd year, first level = 86%). The
differences also agree with the conclusion that the percentage of students who have already some previ-
ous SD knowledge, and the percentage of students who believe that their study programmes are strongly
or very strongly connected with SD both increase from the beginning to the completion of the study. A com-
parison between the students of different universities shows that the UP geography students statistically
significantly deviate, due to their minor percentage of affirmative answers; they also assess connectedness
of study programmes with SD as poorer. This was further confirmed by their answers to the question con-
cerning the way of acquiring their knowledge, where they ascribed minor importance to formal education.
Nonetheless, formal education plays an important role in acquiring knowledge about SD with the major-
ity of the respondents. Examination of the curricula of study programmes has shown that there are quite
significant differences between study programmes as to the inclusion of the SD contents, judging merely
from the names of the courses. At the UL and UM, there is the compulsory course Ecological Geography,
which is related to SD, while at the UP there is no such compulsory course, and among the elective courses,
there are two at the UL and UM, while the UP has only one. More illuminating are the courses named by
the students since we have established that some general basic geographical courses are more often than
expected the source of knowledge about SD.
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1 Uvod
Traj nost ni raz voj (v na da lje va nju TR) kot para dig ma o nuj ni spre mem bi uprav lja nja sve ta na eko nom -
skem, druž be no-kul tur nem in okolj skem področ ju bi moral biti pri so ten tudi v  izo bra že va nju. Na
uni ver zah bi mora li traj no sti pos ve ti ti več pozor no sti. V Tbi li sij ski izja vi iz leta 1977 je bila izra že na potre -
ba, da se etič ni, druž be ni, kul tur ni in gos po dar ski vidi ki vklju či jo v uni ver zi tet ni pro stor kot »okolj sko
izo bra že va nje«. Posle dič no se je v na sled njih deset let jih okre pi lo izo bra že va nje o oko lju, zla sti o ne ga tivnih
posle di cah člo ve ko vih pose ganj v na rav no oko lje, o čez mer ni izra bi narav nih virov in že kri tič nem obre -
me nje va nju oko lja. V več ji meri je druž ba »os vo ji la« poj me in vse bi ne traj nost ne ga raz vo ja ter spoz na la
potre bo po nad gra di tvi izo bra že va nja za traj nost ni raz voj z Agen do 21. Eko nom ska komi si ja Orga ni za -
ci je zdru že nih naro dov za Evro po, ki delu je v ok vi ru Orga ni za ci je zdru že nih naro dov za izo bra že va nje,
zna nost in kul tu ro, je obli ko va la Stra te gi jo izo bra že va nja za traj nost ni raz voj in obdob je 2005–2014 razglasi -
la za deset let je izo bra že va nja za traj nost ni raz voj (in ter net 1; inter net 2; inter net 3). Tako bi po pri ča ko va njih
traj nost kot stra te gi ja in para dig ma mora la posta ti del učnih pro gra mov na vseh rav neh izo bra že va nja in
razi sko va nja, ven dar smo žal od tega še pre cej odda lje ni, kot ugo tav lja Mli nar (2011). Geo gra fi ja ni matič -
na dis ci pli na zna no sti o traj nost no sti, saj pred nja či jo okolj ske zna no sti in teh no lo gi je (Nu čič 2012). Ven dar
smo v Slo ve ni ji pred vsem po zaslu gi objav Plu ta (1998; 2005; 2006; 2008; 2010) spoz na li nje ne pri lož no -
sti, da se s svo jo širi no, odpr tost jo in pove zo val no inter dis ci pli nar nost jo v več ji meri vklju či v izo bra že va nje
za TR.

V ra zi ska vi smo žele li ugo to vi ti, v ko lik šni meri štu den ti geo gra fi je slo ven skih jav nih uni verz poz najo
vse bi ne TR. Že v ra zi ska vi, ki je na Uni ver zi na Pri mor skem pote ka la leta 2011, smo namreč ugo to vi li raz -
li ke v poz na va nju, razu me va nju in uče nju pri štu den tih raz lič nih štu dij skih pro gra mov (Ko va čič in Breč ko
Gru bar 2012), v na da lje va nju pa smo žele li ugo to vi ti, ali so raz li ke med štu den ti geo gra fi je treh uni verz.
TR še ved no naj bolj pove zu je jo z oko ljem, rabo narav nih virov, varo va njem nara ve, v manj ši meri z gospo -
dars tvom in naj manj ši z druž be no-kul tur nim področ jem (Ko va čič in Breč ko Gru bar 2012), kar doka zu je jo
tudi neka te re razi ska ve v tu ji ni (Sum mers, Cor ney in Childs 2004; Kaga wa 2007; Blum 2010; Cate naz zo
s sod. 2010; Ince ka ra in Tuna 2011; Mic ha los s sod. 2011; Mic ha los s sod. 2012). Pred vi de va mo, da od izo -
bra že va nja o TR postop no pre ha ja mo k izo bra že va nju za TR, izo bra že va nja kot traj nost no sti (Ster ling
v Mli nar 2011) pa še ne bomo dose gli prav kma lu. Izo bra že va nje za traj nost nost poma ga štu den tom pri
razu me va nju, vred no te nju traj nost no sti ter pri vklju če va nju v spre mem be za traj nost nost, ko pa posta ne
izo bra že va nje traj nost, so potreb ni celost ni pogled, sistem sko raz miš lja nje, dia log, aktiv no držav ljans tvo,
med kul tur nost, empa ti ja in pred vsem inter dis ci pli nar nost (Mli nar 2011). Za traj nost no izo bra že va nje so
torej potreb ni dol go roč ne kul tur ne spre mem be in dru ga čen kon cept druž be. Gle de na ute me lje no poveza -
nost inter dis ci pli nar no sti in traj nost no sti (Jo nes, Selby in Ster ling 2010), ima geo gra fi ja s svo jim celost nim
pogle dom ned vom no pomemb no vlo go, saj naj bi pomemb no vpli va la na zaz na va nje traj nost no sti in izo -
bra že va nje za traj nost nost.

2 Meto de
Ra zi ska va teme lji na anke ti ra nju štu den tov geo gra fi je na treh jav nih slo ven skih uni ver zah v štu dij skem
letu 2011/2012. V an ke to so bili vklju če ni štu den ti uni ver zi tet ne ga štu dij ske ga pro gra ma prve in dru ge
stop nje Geo gra fi ja na Filo zof ski fakul te ti Uni ver ze v Ljub lja ni (v na da lje va nju UL), Filo zof ski fakul te ti Uni -
ver ze v Ma ri bo ru (v na da lje va nju UM) ter na Fakul te ti za huma ni stič ne štu di je Uni ver ze na Pri mor skem
(v na da lje va nju UP). Sku paj je bilo anke ti ra nih 160 ali 33,3 % popu la ci je štu den tov geo gra fi je prve in dru -
ge stop nje v Slo ve ni ji; 94,4% anke ti ra nih je bilo štu den tov prve stop nje in zgolj 5,6% štu den tov dru ge stop nje,
ki pa ven dar pred stav lja jo 32,0 % popu la ci je štu den tov geo gra fi je dru ge stop nje v Slo ve ni ji. Repre zen ta -
tiv nost preu če va ne ga vzor ca za obe stop nji štu di ja je ustrez na. Anke ti ra nih je bilo 63 štu den tov prvih (39,6%),
32 štu den tov dru gih (20,1 %) in 44 štu den tov tret jih let ni kov (27,7 %) dodi plom skih pro gra mov. Med anke -
ti ra ni mi na UL je bilo še 12 štu den tov četr te ga let ni ka sta re ga pro gra ma (7,5%). Med anke ti ra ni mi je bilo 114
štu dentk (71,3 %) in 46 štu den tov (28,7 %). Na UL je bilo na pro gra mih geo gra fi je anke ti ra nih 92 štu den -
tov ali 29,1 % popu la ci je, od tega 68 de klet (73,9 %), na UM je bilo anke ti ra nih 24 štu den tov ali 22,4 %
popu la ci je, od tega 18 de klet (75,0 %), in na UP 44 štu den tov ali 62,9 % popu la ci je, od tega 28 de klet (63,6 %).
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Splet na anke ta, ki je bila zasno va na po raz lič nih zgle dih iz tuji ne (Sum mers, Cor ney in Childs 2004;
Cate naz zo s sod. 2010; Eyu bo glu, Oslu in Oz 2010; Mic ha los s sod. 2011; Mic ha los s sod. 2012), je obsega -
la 40 vpra šanj. V pris pev ku objav lja mo zgolj rezul ta te sta ti sti ke na vpra ša nja o poz na va nju in razu me va nju
TR, naved bah virov pri do bi va nja zna nja o TR ter pove za no sti štu dij skih pro gra mov z vse bi na mi TR. Za
pri mer ja vo smo upo ra bi li rezul ta te podob ne razi ska ve, oprav lje ne med štu den ti treh fakul tet UP (n = 238)
leta 2011 (Ko va čič in Breč ko Gru bar 2012).

Raz li ke med frek ven ca mi odgo vo rov štu den tov geo gra fi je na posa mez nih uni ver zah in raz li ke med
frek ven ca mi odgo vo rov štu den tov geo gra fi je v po sa mez nih let ni kih na posa mez na vpra ša nja smo preu -
či li s po moč jo Pear so no ve χ2 sta ti sti ke pri stop nji zna čil no sti α = 0,01 in dopi sa li p-vred no sti (Koš melj 2007).
S po moč jo pri la go je nih ostan kov v po sa mez nih celi cah smo ugo tav lja li naj več ja sta ti stič na odsto pa nja zno -
traj preu če va nih kon tin genč nih pre gled nic, tudi v pri me rih, ko izra čun χ2 sta ti sti ke za celot no pre gled ni co
ni poka zal bis tve nih raz lik v od go vo rih. Vred no sti pri la go je ne ga ostan ka, viš je od 2, pome ni jo sta ti stično
zna čil no raz li ko (α < 0,05), vred no sti, viš je od 3, pa kaže jo na moč no odsto pa nje od pri ča ko va nih vredno -
sti (α < 0,01) (Agre sti 2007; inter net 4; inter net 5).

Za ve da mo se, da je izva ja nje raz lič nih obvez nih in izbir nih pred me tov v ča su anke ti ra nja, še pose bej
tistih, ki so vse bin sko zelo pove za ni s TR, zago to vo zelo vpli va lo na izka za no zna nje štu den tov o TR in
nji ho vo opre de lje va nje do pove za no sti posa mez nih pred me tov z vse bi na mi TR, ven dar teh vpli vov ni mož -
no ustrez no ovred no ti ti.

3 Poz na va nje vse bin traj nost ne ga raz vo ja
Prib liž no polo vi ca (53,1 %) štu den tov geo gra fi je v Slo ve ni ji meni, da je nji ho va pred sta va o TR dobra, 34,4 %
pa, da je sla ba. Mož no sti odgo vo ra »sred nje« vpra ša nje ni vse bo va lo. Rezul ta ti so pri mer lji vi s štu den ti UP
(do bra = 57 %, sla ba = 31 %) (Ko va čič in Breč ko Gru bar 2012). Med štu den ti geo gra fi je zelo maj hen delež
tistih, ki so svo je poz na va nje TR oce ni li kot zelo sla bo (4,4 %), 8,1 % pa jih meni, da ima jo zelo dobro pred -
sta vo o TR. Sta ti sti ka χ2 te sta kaže (p = 0,0321), da med štu den ti geo gra fi je na posa mez nih uni ver zah in
poznavanjem vsebin trajnostnega razvoja ni statistično značilne povezanosti. Na UL z ne ko li ko manj šim
dele žem izsto pa jo odgo vo ri »sla ba« pred sta va o TR (26,1 %) in odgo vo ri, da je pred sta va o TR »zelo dobra«
(12,0 %). Na eni od uni verz v Ca ri gra du je zgolj 12 % anke ti ra nih (n = 60) ozna či lo, da poz na vse bi no TR,
raz lo ži ti pa jo jih je zna lo samo 7 % (Eyu bol glu, Oslu in Oz 2010). Razi ska va med podi plom ski mi štu den ti
na Oxford ski uni ver zi (n = 61) je poka za la, da 62 % anke ti ra nih (geo gra fi 80 %) svo je poz na va nje TR oce -
nju je kot dobro ozi ro ma zelo dobro. V ena kih vred nost nih katego ri jah je delež odgo vo rov štu den tov geo gra fi je
v Slo ve ni ji odsto tek manj ši, ena ko pa velja tudi za anke ti ra ne štu den te UP v letu 2011 (Sum mers, Cor ney
in Childs 2004; Kova čič in Breč ko Gru bar 2012).

Sta ti sti ka χ2 po ka že (p = 0,0000), da je pred sta va o last nem poz na va nju TR štu den tov geo gra fi je zelo
pove za na z let ni kom štu di ja. V kon tin genč ni pre gled ni ci med let ni ki štu di ja in last ni pred sta vi o TR štu -
den ti prvih let ni kov moč no odsto pa jo z ve li kim dele žem odgo vo rov v ka te go ri jah »zelo sla ba« (pri la go jen
osta nek = + 3,3) in »sla ba« (pri la go jen osta nek = + 5,9), z majh nim dele žem odgo vo rov pa v ka te go ri ji »do -
bra« (pri la go jen osta nek = –5,6). Štu den ti tret jih let ni kov izsto pa jo z majh nim dele žem odgo vo rov v ka te go ri ji
»sla ba« (4,5 %; pri la go jen osta nek = –4,9) in veli kim dele žem v ka te go ri ji »do bra« (81,8 %; prila go jen osta -
nek = + 4,5).

Pre gled ni ca 1 pri ka zu je delež pra vil nih odgo vo rov štu den tov geo gra fi je v Slo ve ni ji na trdi tve o poz -
na va nju TR. Sta ti sti ka χ2 ka že, da delež pra vil nih odgo vo rov pri posa mez ni trdi tvi ni sta ti stič no zna čil no
pove zan z let ni kom štu di ja, kar je neko li ko pre se net lji vo, saj so te vse bi ne vklju če ne v uč ne načr te pred -
me tov vseh pro gra mov geo gra fi je v Slo ve ni ji in bi pri viš jih let ni kih pri ča ko va li več ji delež pra vil nih odgo vo rov
(po glav je 4.1). Z iz je mo dru ge trdi tve, kjer je bila veči na odgo vo rov nepra vil nih, pre vla du je jo pra vil ni odgo -
vo ri (77,5 do 98,8 %), kar je sklad no tudi z last ni mi oce na mi anke ti ra nih štu den tov o poz na va nju vse bin
TR. Tako kot je poka za la že razi ska va med štu den ti UP leta 2011 (Ko va čič in Breč ko Gru bar 2012), je naj -
manj pra vil nih odgo vo rov pri vpra ša njih, pove za nih s druž be no-kul tur nim področ jem TR (tr di tve 2, 3,
4, 7 in 13). Štu den ti geo gra fi je so se naj slab še izka za li pri vpra ša nju pove za no sti ena ko sti spo lov in TR,
kjer je bil delež pra vil nih odgo vo rov zgolj 35,0 %, kar je v pri mer ja vi z od go vo ri štu den tov UP v letu 2011
(Ko va čič in Breč ko Gru bar 2012) 10 % manj. Zani mi vo je, da je delež moš kih štu den tov geo gra fi je, ki so pra -
vil no odgo vo ri li na vpra ša nje o ena ko sti spo lov kot delu TR (43 %) več ji od dele ža žensk (32 %), v razi ska vi
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v ame riš ki zvez ni drža vi Mani to bi (Mic ha los s sod. 2011) pa se je poka za lo, da žen ske v pri mer ja vi z moš -
ki mi druž be no-kul tur no področ je bolje pre poz na va jo kot del TR. To je sklad no z ugo to vi tvi jo, da se zna nost
o traj nost no sti pre vla du jo če osre do to ča na okolj ske zna no sti, veli ko manj pa sega na področ ja eko no mi -
je in druž be nih ved (Nu čič 2012). Pri štu den tih geo gra fi je v Slo ve ni ji povezanost med spolom in deležem
pra vil nih odgo vo rov na trdi tve o TR ni sta ti stič no zna čil na, z iz je mo 3. tr di tve, kjer je delež pra vil nih odgo -
vo rov pri moš kih 87,0 % (pri la go je ni osta nek = –2,3), pri žen skah pa 96,5 % (pri la go je ni osta nek = + 2,3).

Med štu den ti geo gra fi je na posa mez nih uni ver zah in deležem pra vil nih odgo vo rov ni statistično značilne
povezave, z iz je mo štu den tov geo gra fi je na UP, ki v pri mer ja vi z dru gi ma dve ma uni ver za ma pri trdi tvah
6, 7, 8 in 13 sta ti stič no zna čil no odsto pa jo (pri la go je ni ostan ki od –2,1 do –2,7) z manj šim dele žem pra -
vil nih odgovo rov. Z ne ko li ko manj šim dele žem pra vil nih odgo vo rov pri 11. tr di tvi (83,3 %) v ne ga tiv no
smer izsto pa jo štu den ti geo gra fi je na UM.

Pre gled ni ca 1: Dele ži (%) pra vil nih odgo vo rov na trdi tve o poz na va nju traj nost ne ga raz vo ja.

tr di tev (n = 160) UL UM UP sku paj

1. Traj nost ni raz voj vklju ču je tako gos po dar ski raz voj, druž be no-kul tur ni
raz voj kot vars tvo oko lja. 97,8 100,0 100,0 98,8

2. Uče nje za traj nost ni raz voj vklju ču je uče nje kul tu re miru in ena ko sti spo lov. 37,0 41,7 27,3 35,0
3. Traj nost ni raz voj ena ko zaje ma potre be v pri hod no sti (na ših otrok)

kot današ nje potre be. 95,7 95,8 88,6 93,8

4. Social na pra vič nost ni sesta vi na traj nost ne ga raz vo ja. 82,6 75,0 68,2 77,5
5. Traj nost na pora ba vklju ču je upo ra bo dobrin in sto ri tev na način,

ki zmanj šu je na mini mum upo ra bo narav nih virov in stru pe nih 94,6 91,7 93,2 93,8
sno vi ter zmanj šu je odpad ke.

6. Zmanj ša nje snov no-ener gij skih tokov za traj nost ni raz voj ni bis tve ne ga
pome na. 95,7 95,8 86,4 93,1

7. Traj nost ni raz voj pre se ga antro po cen tri zem in vklju ču je etič no rav na nje
do živa li. 87,0 83,3 70,5 81,9

8. Traj nost ni raz voj sku ša urav no te ži ti člo veš ko in gos po dar sko bla go sta nje
s kul tur no tra di ci jo in narav ni mi viri. 96,7 100,0 86,4 94,4

9. Pod neb nih spre memb ne more mo upo ča sni ti. 84,6 79,2 79,5 82,4
10. Druž be na odgo vor nost pod je tij je za traj nost ni raz voj nepo memb na. 95,7 91,7 93,2 94,4
11. Traj nost ni raz voj pred vi de va spre mem bo potro šniš ke misel no sti

ter pre hod od zago tav lja nja želja k za go tav lja nju dejan skih potreb. 95,7 83,3 90,9 92,5

12. Ohra nja nje bio loš ke raz no vrst no sti je ključ no za učin ko vi to delo va nje
eko si ste mov. 96,7 100,0 100,0 98,1

13. Izo bra že va nje za traj nost ni raz voj pod pi ra kul tur no raz lič nost
in spo što va nje člo ve ko vih pra vic. 84,8 79,2 68,2 79,4

14. Upo ra ba neob nov lji vih virov ne sme pre se ga ti upo ra be sona rav nih
obnov lji vih nado mest kov. 92,3 87,5 93,2 91,8

15. Nosil na spo sob nost oko lja (spo sob nost samo čiš če nja, nev tra li za ci je
obre me ni tev in rege ne ra ci je) je nepo memb na za traj nost ni raz voj. 89,1 91,7 93,2 90,6

4 Viri zna nja o traj nost nem raz vo ju
Na sled nji vpra ša nji sta bili pove za ni z uče njem o TR in pogla vit ni mi viri zna nja, ki so vpli va li na poz na -
va nje TR. Odgo vo ri kaže jo, da se je 61,9 % štu den tov geo gra fi je treh uni verz že uči lo o TR, 38,1 % pa ne;
več pri tr dil nih odgo vo rov je bilo pri štu den tih (67,4 %) kot štu dent kah (59,6 %). Iz rezul ta tov bi lah ko skle -
pa li, da vse bi ne TR niso ustrez no zasto pa ne v štu dij skih pro gra mih geo gra fi je v Slo ve ni ji. Ven dar nji ho va
ana li za (po glav je 4.1) poka že rav no nas prot no, torej, da je zasto pa nost pred me tov, pove za nih s TR, dobra.
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Tak šen rezul tat si lah ko del no raz lo ži mo s štu dent skim nepre poz na va njem vse bin TR zno traj posa meznih
pred me tov ali pa s tem, da je več pred me tov izbir nih in jih anke ti ra ni štu den ti niso izbra li. Delež vseh štu -
den tov geo gra fi je, ki so se že uči li o TR, je neko li ko manj ši od dele ža anke ti ra nih štu den tov UP (71,0 %)
leta 2011 (Ko va čič in Breč ko Gru bar 2012). Rezul ta ti razi ska ve med štu den ti v Ca ri gra du kaže jo, da se je
o TR uči lo zgolj 3 % vpra ša nih (Eyu bo glu, Oslu in Oz 2010). Ana li za podat kov naše razi ska ve raz kri va,
da delež štu den tov geo gra fi je, ki so se že uči li o TR, naraš ča od začet ka dodi plom ske ga do zaključ ka podi -
plom ske ga štu di ja (prvi let nik prve stop nje = 30,2 %, dru gi let nik prve stop nje = 71,9 %, tret ji in četr ti let nik
prve stop nje = 86,0 % in dru ga stop nja sku paj = 100,0 %), kar pome ni, da so vse bi ne TR ustrez no zasto -
pa ne v štu dij skih pro gra mih. Zaskrb lju joč je poda tek, da je le 52,3 % štu den tov geo gra fi je na UP naved lo,
da so se že uči li o TR, na UL je ta delež 65,2 % in na UM 66,7 %. Štu den ti geo gra fi je na UP sta ti stič no močno
odsto pa jo (pri la go jen osta nek = + 3,7) tudi pri skup nem dele žu odgo vo rov »zelo malo« in »malo« na vpra -
ša nje o po ve za no sti štu dij skih vse bin s TR, ki je kar 31,8 %, v pri mer ja vi s štu den ti geo gra fi je na UL (10,8 %)
in UM (16,6 %).

Od go vo re na vpra ša nje, kje so pri do bi li zna nje o TR, pri čemer so štu den ti izbi ra li med ponu je ni mi
mož nost mi (mož nih več odgo vo rov), pri ka zu je pre gled ni ca 2.

Pre gled ni ca 2: Dele ži (%) navedb pri do bi va nja posa mez nih vrst infor ma cij o traj nost nem raz vo ju (mož nih več odgo vo rov). Prvo šte vi lo je delež vseh
anke ti ra nih, ki so izbra li odgo vor, dru go pa delež navedb posa mez ne ga odgo vo ra od vseh nave de nih odgo vo rov.

od go vor (n = 99) UL UM UP sku paj

for mal no izo bra že va nje 90,0/22,2 87,5/21,5 56,5/12,3 81,8/19,6
ne for mal no izo bra že va nje (te ča ji, okro gle mize, druš tva, krož ki …) 30,0/7,4 18,8/4,6 26,1/5,7 27,3/6,5
oko li ca (pri ja te lji, dru ži na …) 40,0/9,9 56,3/13,8 82,6/17,9 52,5/12,6
in for ma tiv ni pro gra mi TV, radio 48,3/11,9 37,5/9,2 60,9/13,2 49,5/11,8
do ku men tar ni pro gra mi TV, radio 50,0/12,3 50,0/12,3 73,9/16,0 55,6/13,3
ča so pis je in revi je 36,7/9,1 56,3/13,8 52,2/11,3 43,4/10,4
stro kov na in znans tve na lite ra tu ra (knji ge, član ki v re vi jah) 58,3/14,4 50,0/12,3 43,5/9,4 53,5/12,8
splet ne stra ni, foru mi, akci je … 50,0/12,3 43,8/10,8 56,5/12,3 50,5/12,1
dru go 1,7/0,4 6,3/1,5 8,7/1,9 4,0/1,0

Naj po memb nej ši vir zna nja o TR je »for mal no izo bra že va nje« (19,6 %), ki ga je naved lo kar 81,8 % vseh,
ki so se že uči li o TR (n = 99). To kaže, da so vse bi ne TR ustrez no vklju če ne tako v for mal no izo bra že va -
nje na dodi plom skih in podi plom skih pro gra mih geo gra fi je kot tudi na sred njih šolah. Sled nje je mogo če
skle pa ti iz odgo vo rov štu den tov prvih let ni kov. Pomen for mal ne ga izo bra že va nja na štu dij skih pro gra mih
geo gra fi je pri pri do bi va nju znanj o TR se kaže tudi v na raš ča nju dele ža odgo vo rov v tej kate go ri ji od začetka
štu di ja na dodi plom ski rav ni (11,7 %) do podi plom ske ga štu di ja (17,9 %). Razi ska va, oprav lje na med študen ti
več fakul tet UP (Ko va čič in Breč ko Gru bar 2012), je prav tako poka za la, da je naj po memb nej ši vir znanja
o TR for mal no izo bra že va nje (21,4 %). Na Oxford ski uni ver zi se je 56 % anke ti ra nih podi plom skih študen -
tov o TR uči lo v ok vi ru for mal ne ga izo bra že va nja, pri čemer je delež geo gra fov, ki so se uči li o TR, še veli ko
več ji (81 %) (Sum mers, Cor ney in Childs 2004). Anke ta med podi plom ski mi štu den ti geo gra fi je na UP
(n=10) je poka za la, da je ta delež 100% (Ko va čič in Breč ko Gru bar 2012). Med anke ti ra ni mi dija ki v Manito -
bi pa jih je samo 14% naved lo, da so se o TR že uči li v ok vi ru for mal ne ga izo bra že va nja (Mic ha los s sod. 2011).

Izra čun χ2 te sta kaže, da med viri znanja o TR in domicilnostjo študentov geografije ni (p = 0,5498),
ven dar pa ana li za ostan kov posa mez nih celic kon tin genč ne pre gled ni ce 2 poka že, da z zgolj 12,3 % vseh
odgo vo rov v ka te go ri ji »for mal no izo bra že va nje« v ne ga tiv no stran moč no odsto pa jo štu den ti geo gra fi je
na UP (pri la go jen osta nek = –3,6), kar je sklad no z že zgo raj ome nje nim veli kim dele žem (31,8 %) študen -
tov geo gra fi je na UP, ki meni jo, da je nji hov pro gram malo ali zelo malo pove zan s TR. Dru ga če od štu den tov
geo gra fi je na osta lih dveh uni ver zah, pri kate rih je med ponu je ni mi na prvem mestu odgo vor »for mal no
izo bra že va nje« (UL = 22,2 % in UM = 21,5 %), ta pri štu den tih geo gra fi je na UP zase da šele četrto mesto
(pre gled ni ca 2). Rezul ta ti ana li ze ostan kov poka že jo, da v ne ga tiv no stran s samo 9,9 % vseh odgovorov
pri naved bi »oko li ca« moč no odsto pa jo štu den ti geo gra fi je na UL (pri la go jen osta nek = –3,1), v po zi tivno
stran pri isti naved bi pa s 17,9 % štu den ti geo gra fi je na UP (pri la go jen osta nek = + 3,3).

Pri štu den tih geo gra fi je na vseh treh uni ver zah je naj manj ši delež odgo vo rov v sklo pu »ne for mal no
izo bra že va nje« (4,6–7,4 %), ki zaje ma udejs tvo va nje štu den tov na teča jih, krož kih, delav ni cah in okro glih
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mizah zunaj štu dij ske ga pro ce sa. Delež je neko li ko več ji od pov preč ja za štu den te UP (4,2 %) (Ko va čič in
Breč ko Gru bar 2012), ven dar pa kaže na neza ni ma nje štu den tov za pri do bi va nje zna nja o TR izven formal -
nih oblik uče nja in mno žič nih medi jev. Obli ke nefor mal ne ga izo bra že va nja so z ak tiv no ude lež bo sicer
zelo pri mer na obli ka pro mo ci je smer nic TR in mla di izo bra žen ci bi mora li biti gonil na sila v tej sme ri, ven -
dar rezul ta ti kaže jo, da ni tako. Zato je zelo pomemb na vlo ga uči te ljev, ki bi v štu den tih mora li spod bu di ti
vne mo po pri za de va nju za ustvar ja nje bolj še pri hod no sti, v smi slu infor mi ra nja jav no sti o nuj no sti biva -
nja in delo va nja druž be po nače lih TR. Pri tem je pomemb no tudi mla dim vce pi ti zave da nje, da je pro stor
skup na odgo vor nost vseh, če ga želi mo ohra ni ti pri hod njim rodo vom (Fridl, Urbanc in Pipan 2009; Urbanc
in Fridl 2012). Raču na ti zgolj na samoi ni cia tiv nost mla dih pri prev ze ma nju te odgo vor no sti je zgre še no.
Pomen izo bra že va nja mla dih o TR za dose ga nje nje go vih glo bal nih ciljev izpo stav lja jo tudi neka te re razi -
ska ve (Wade 1999; Cate naz zo s sod. 2010).

Preo sta le kate go ri je virov zna nja so med štu den ti geo gra fi je dokaj ena ko mer no raz po re je ne (od 10,4
do 13,3 %) (pre gled ni ca 2). Neko li ko pre se net lji vo se na tret je mesto (12,8 %), takoj za »do ku men tar ni mi
pro gra mi«, uvrš ča »stro kov na in znans tve na lite ra tu ra«, kar je za dobra 2 % več, kot smo leta 2011 ugo -
to vi li pri štu den tih UP (Ko va čič in Breč ko Gru bar 2012). Rezul ta ti iste razi ska ve so poka za li, da štu den ti
UP 51,6 % infor ma cij in zna nja o TR pri do bi jo iz raz lič nih medi jev (TV, radio, časo pis, sve tov ni splet …),
kar je neko li ko več od celot ne popu la ci je štu den tov geo gra fi je v Slo ve ni ji (47,7 %), obo ji pa seve da kaže -
jo na velik pomen medi jev v izo bra že va nju o TR. Infor ma tiv ne mu in doku men tar ne mu pro gra mu TV in
radia pri pa da skup no četr ti na vseh odgo vo rov, zato bi ju velja lo učin ko vi te je izko ri sti ti za izo bra že va nje
o TR in nje go vo pro mo ci jo (pre gled ni ca 2).

4.1 Pove za nost vse bin traj nost ne ga raz vo ja s štu dij ski mi pro gra mi geo gra fi je
Pre gled ni ca 3: Pove za nost vse bin štu dij skih pro gra mov geo gra fi je v Slo ve ni ji s TR.

od go vor (n = 160) UL (%) UM (%) UP (%) sku paj (%)

ni ka kr šna 1,1 0,0 0,0 0,6
zelo majh na 5,4 8,3 4,5 5,6
majh na 5,4 8,3 27,3 11,9
sred nja 27,2 50,0 38,6 33,8
ve li ka 42,4 25,0 22,7 34,4
zelo veli ka 18,5 8,3 6,8 13,8

Od go vo ri štu den tov geo gra fi je o po ve za no sti nji ho vih štu dij skih pro gra mov z vse bi na mi TR med tre -
mi uni ver za mi se sta ti stič no pomemb no raz li ku je jo (p = 0,0066). S skup no 60,9 % odgo vo rov »ve li ka« in
»zelo veli ka« izsto pa jo štu den ti geo gra fi je na UL, ki so naj več zna nja o TR pri do bi li s for mal nim izo bra -
že va njem (22,2 %; pre gled ni ca 3). Pri štu den tih geo gra fi je na UM je skup ni delež odgo vo rov »ve li ka« in
»zelo veli ka« 33,3%, na UP pa 29,5%. Sled nji pomemb no odsto pa jo z naj več jim skup nim dele žem odgovorov
»zelo majh na« in »majh na« (31,8 %). Polo vi ca štu den tov geo gra fi je na UM meni, da je nji hov pro gram sred -
nje pove zan z vse bi na mi TR, na UP jih je ena ke ga mne nja 38,6 % in na UL 27,2 %. Med vse mi anke ti ra ni mi
je zgolj eden nave del, da nje gov štu dij ski pro gram ni prav nič pove zan z vse bi na mi TR.

Pri mer ja va skup ne ga dele ža odgo vo rov »ve li ka« in »zelo veli ka« vseh anke ti ra nih štu den tov ter odgo -
vo rov na vpra ša nje o po ve za no sti štu dij skih vse bin s TR po let ni kih štu di ja poka že, da so vse bi ne TR ustrez no
vklju če ne v pro gra me geo gra fi je, povezanost je statistično značilna. Viso ko šol sko izo bra že va nje ustrez no
sle di splo šno zastav lje nim ciljem izo bra že va nja na področ ju TR. Moč no odsto pa nje v ne ga tiv no stran je
zna čil no za štu den te prve ga let ni ka (pri la go je ni osta nek = –3,3). To se odse va tudi v izra zi ti raz li ki skup -
ne ga dele ža odgo vo rov »ve li ka« in »zelo veli ka« med štu den ti prve ga (25,3 %) in dru ge ga let ni ka štu di ja
(62,6 %) na prvi stop nji. Enak delež je pri štu den tih tret je ga in četr te ga let ni ka (62,5 %), pri štu den tih podi -
plom ske ga štu di ja pa je le-ta 75,0 %. Oce na štu den tov o po ve za no sti štu dij skih pro gra mov z vse bi na mi TR
se uje ma z mne njem gle de poz na va nja TR, ki naraš ča od začet ka do zaključ ka štu di ja (po glav je 3).

Z na me nom ugo tav lja nja pove za no sti pro gra mov geo gra fi je z vse bi na mi TR smo štu den te zapro si li za
naved bo do pet štu dij skih pred me tov, ki si sle di jo gle de na zasto pa nost vse bin o TR. Na pove za nost pred -
me ta z vse bi no TR smo skle pa li le na pod la gi naved be pred me ta, učnih načr tov nismo pre gle do va li. Zara di
pre majh ne ga šte vi la anek ti ra nih štu den tov dru ge stop nje geo gra fi je smo ana li zo opra vi li le za pro gra me
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prve stop nje. V na dalj njo ana li zo smo vklju či li samo prve tri nave de ne pred me te, ki po mne nju anke tiranih
obrav na va jo teme TR (pre gled ni ca 4).

Iz nave de nih imen pred me tov eno pred met ne ga in dvo pred met ne ga prvo sto penj ske ga pro gra ma Geo -
gra fi ja na UL bi lah ko skle pa li, da so z vse bi na mi TR naj bolj pove za ni pred me ti Geo gra fi ja sona rav ne ga
raz vo ja, Eko loš ka geo gra fi ja in Vars tvo geo graf ske ga oko lja. Sled nji je pred met sta re ga (pred bo lonj ske ga) pro -
gra ma Geo gra fi ja. Ven dar je ana li za navedb pred me tov poka za la, da so štu den ti geo gra fi je na UL kot prve
tri mož no sti naj več krat naved li Hidro geo gra fi jo (16,7 %), šele nato sle di ta Geo gra fi ja sona rav ne ga raz vo -
ja (13,7 %) in Eko loš ka geo gra fi ja (11,6 %). Osem nave de nih pred me tov v pre gled ni ci 4 pred stav lja skup no
75,5% vseh navedb pred me tov štu den tov geo gra fi je na UL. Ker so pred met Vars tvo geo graf ske ga oko lja nava -
ja li zgolj štu den ti sta re ga pro gra ma, je delež teh navedb temu pri mer no maj hen (4,7 %). Štu den ti geo gra fi je
na UL so kot prvoiz bra ni pred met naj več krat naved li Geo gra fi jo sona rav ne ga raz vo ja (35,2 %), kot dru -
goiz bra ne ga Eko loš ko geo gra fi jo (23,1 %) in kot tret jeiz bra ne ga Huma no eko lo gi jo (17,9 %).

Pre gled ni ca 4: Dele ži (%) navedb posa mez nih pred me tov pro gra mov geo gra fi je 1. stop nje, ki po mne nju štu den tov obrav na va jo teme, pove za ne s TR.

uni ver za in pred met tip pred me ta let nik de lež navedb

UNIVERZA V LJUBLJANI
Hi dro geo gra fi ja ob vez ni 2 16,7
Geo gra fi ja sona rav ne ga raz vo ja iz bir ni 1–3 13,7
Eko loš ka geo gra fi ja ob vez ni 3 11,6
Pedo- in bio geo gra fi ja (samo eno pred met ni štu dij) ob vez ni 2 8,6
Geo gra fi ja turiz ma in pro me ta (samo eno pred met ni štu dij) ob vez ni 2 8,2
Hu ma na eko lo gi ja iz bir ni 1–3 6,4
Kli ma to geo gra fi ja (samo eno pred met ni štu dij) ob vez ni 1 5,6
Vars tvo geo graf ske ga oko lja (sta ri pro gram) ob vez ni 4 4,7
UNIVERZA V MARIBORU
So na rav no ure ja nje voda iz bir ni 1 31,7
Va ro va nje prsti iz bir ni 2 16,7
Hi dro geo gra fi ja ob vez ni 1 15,0
Geo gra fi ja slo ven skih pokra jin ob vez ni 3 6,7
Eko loš ka geo gra fi ja ob vez ni 3 5,0
UNIVERZA NA PRIMORSKEM
Uvod v druž be no geo gra fi jo ob vez ni 1 23,3
Uvod v fi zič no geo gra fi jo ob vez ni 1 13,3
Po kra jin ska in huma na eko lo gi ja iz bir ni 2–3 10,0
Re gio nal na geo gra fi ja sve ta ob vez ni 1 10,0
Upo rab na geo gra fi ja v re gio nal nem raz vo ju iz bir ni 2–3 7,8
Geo gra fi ja pose li tve in pre bi vals tva ob vez ni 2 5,5
Eko nom ska in social na geo gra fi ja ob vez ni 3 4,5

Za tri od petih pred me tov na dvo pred met nem prvo sto penj skem pro gra mu Geo gra fi ja na UM, ki so
jih štu den ti naj več krat naved li, lah ko že iz nji ho vih imen skle pa mo na pove za nost vse bin s TR (So na ravno
ure ja nje voda, Varo va nje prsti in Eko loš ka geo gra fi ja). Na ome nje nem pro gra mu se kot izbir ni pred met
1. let ni ka pre da va tudi pred met Antro po ge ne kli mat ske spre mem be, ki je vse bin sko pove zan s TR, vendar
ga je naved lo zelo majh no šte vi lo štu den tov. Med prvi mi tre mi mož nost mi so štu den ti geo gra fi je na UM
naj več krat naved li Sona rav no ure ja nje voda (31,7 %), sle di Varo va nje prsti (16,7 %), na tret jem mestu je
Hidro geo gra fi ja (15,0%). Pet nave de nih pred me tov v pre gled ni ci 4 pred stav lja skup no 75,1% od vseh navedb
pred me tov štu den tov geo gra fi je na UM. Kot prvo izbi ro so naj več krat naved li Sona rav no ure ja nje voda
(66,7 %), kot dru go Hidro geo gra fi jo in Varo va nje prsti (oba 23,8 %), kot tret jo pa Varo va nje prsti (33,3 %).

Na eno pred met nem prvo sto penj skem pro gra mu Geo gra fi ja na UP z ime nom le izbir ni pred met Pokra -
jin ska in huma na eko lo gi ja naka zu je na pove za nost z vse bi na mi TR, kakor pa kaže ana li za navedb štu den tov
ome nje ne ga pro gra ma, so vse bi ne TR vklju če ne tudi v splo šne geo graf ske pred me te. Na prvo mesto se z naj -
več naved ba mi uvrš ča Uvod v druž be no geo gra fi jo (23,3 %), sle di Uvod v fi zič no geo gra fi jo (13,3 %), na
tret jem mestu sta z 10,0 % dele žem Regio nal na geo gra fi ja sve ta ter Pokra jin ska in huma na eko lo gi ja. Sedem
nave de nih pred me tov v pre gled ni ci 4 pred stav lja skup no 74,3 % od vseh navedb štu den tov geo gra fi je na
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UP. Kot prvo izbi ro so štu den ti naj več krat naved li Pokra jin sko in huma no eko lo gi jo ter Uvod v fi zič no geo -
gra fi jo (oba po 18,9 %), kot dru go Uvod v druž be no geo gra fi jo (30,3 %) in kot tret jo Regio nal no geogra fi jo
sve ta (20 %).

5 Sklep
Več kot polo vi ca anke ti ra nih štu den tov geo gra fi je v Slo ve ni ji meni, da dobro poz na jo TR, dobra tret ji na
jih svo je poz na va nje oce nju je kot sla bo. Tistih, ki svo je poz na va nje oce nju je jo kot »zelo dobro« ali »zelo
sla bo«, je malo, med štu den ti posa mez nih uni verz pa so raz li ke zane mar lji ve. Neko li ko več ji je delež dobre -
ga poz na va nja pri štu den tih UL, kar je sklad no z ve li kim dele žem (60,9%) štu den tov, ki meni jo, da so vse bi ne
TR »ve li ko« ali »zelo veli ko« pove za ne z nji ho vi mi štu dij ski mi pro gra mi. Ned voum na je ugo to vi tev, da
štu den ti viš jih let ni kov prve stop nje in štu den ti dru ge stop nje štu di ja veli ko bolj še oce nju je jo last no poz -
na va nje od štu den tov niž jih let ni kov. Dele ži pra vil nih in nepra vil nih odgo vo rov pri trdi tvah, s ka te ri mi
smo pre ver ja li poz na va nje TR, pre se net lji vo niso poka za li sta ti stič no zna čil ne pove za no sti med pra vil ni -
mi odgo vo ri in let ni ki štu di ja, kakor tudi ne z domicilnostjo anketiranih študentov. Dolo če ne vse bi ne TR,
zla sti z druž be no-kul tur ne ga polja, namreč niso ali so le v manj ši meri zasto pa ne v štu dij skih pro gra mih
in jih štu den ti ne spoz na jo niti v dalj časa tra ja jo čem izo bra že va nju. Neko li ko manj ši delež pra vil nih odgo -
vo rov je bil zaz nan pri štu den tih geo gra fi je UP, ki so svo je poz na va nje TR že v za čet ku oce ni li slab še.

De lež anke ti ra nih štu den tov geo gra fi je, ki so se že uči li o TR, pre se ga 60 % in se pri štu den tih viš jih let -
ni kov pove ču je (3. let nik 1. stop nje 86 %). Raz li ke so sklad ne tudi z ugo to vi tvi jo, da delež štu den tov, ki so
se že uči li o TR, in delež štu den tov, ki meni jo, da so nji ho vi štu dij ski pro gra mi moč no ali zelo moč no pove -
za ni s TR, naraš ča ta od začet ka do zaključ ka štu di ja. Z manj šim dele žem pri tr dil nih odgo vo rov so sta ti stič no
pomemb no odsto pa li štu den ti geo gra fi je na UP, ki tudi slab še oce nju je jo pove za nost štu dij skih pro gra -
mov s TR. To so potr di li tudi z od go vo ri na vpra ša nje o na či nu pri do bi va nja zna nja, kjer so manj ši pomen
pri pi sa li for mal ne mu izo bra že va nju. Sicer ima pri veči ni anke ti ra nih štu den tov geo gra fi je for mal no izo -
bra že va nje pomemb no vlo go v spoz na va nju TR. Pri pre gle do va nju pred met ni kov štu dij skih pro gramov
smo ugo to vi li, da so med štu dij ski mi pro gra mi uni verz pre cejš nje raz li ke v za sto pa no sti vse bin TR, če bi
skle pa li iz imen pred me tov. Bolj »zgo vor ne« so naved be nazi vov pred me tov pri štu den tih, kjer smo ugoto -
vi li, da so bili neka te ri splo šno geo graf ski temelj ni pred me ti bolj pogo sto vir zna nja o TR, kot smo pri ča ko va li.

6 Lite ra tu ra
Glej angleš ki del pris pev ka.
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1 Introduction
This special issue of Acta Geographica Slovenica is dedicated to geographer Bojan Erhartič at the ZRC SAZU
Anton Melik Geographical Institute, who died in a plane crash in mid-October 2013 while carrying out
fieldwork and photographing Slovenian landscapes clad in wonderful autumn colors. He was only thir-
ty-three years old.

In less than ten years of conducting geomorphology and nature conservation research, his devoted work
firmly established him in the Slovenian professional community. He was also gaining an increasing inter-
national profile, which is clearly confirmed by a letter from Eric Fouache from the Sorbonne, the chair of
the International Association of Geomorphologists, who, among other things, wrote the following upon
Bojan's death: »Our colleague Bojan Erhartič was a pioneer in studying geomorphological values in Slovenia
and was developing research on Slovenian geomorphological heritage and geotourism, while also taking part
in the development of the Slovenian geomorphological school.«

2 Background
Because geography takes an extremely broad view of physical space, it can contribute significantly to a com-
prehensive and multidisciplinary natural and cultural heritage protection system. According to UNESCO,
which seeks to preserve the greatest achievements of nature and humankind worldwide, »heritage is our
legacy from the past, what we live with today, and what we pass on to future generations. Our cultural and
natural heritage are both irreplaceable sources of life and inspiration« (Internet 1).

Areas with exceptional or rare features, or areas with a great diversity of features, are also relevant to
heritage. Both of these qualities are also criteria for determining the significance of surface geomorpho-
logical natural values. A great diversity of terrain and features – which is typical of Slovenia, for instance
(Ciglič and Perko 2013) – results from the fact that, under the impact of many factors, the Earth's surface
is transformed by various geomorphological processes that create extremely diverse landforms and land-
scapes (Migoń 2010). In order to interpret geomorphological processes correctly, it is necessary to understand
rock structure, the origin, development, and movements of the Earth's layers, and the impacts of exter-
nal processes (Reynard 2004). This means that a complex geographical research approach can be used to
detect and evaluate geomorphological heritage from various points of view (e.g., scientific value, diversi-
ty, and aesthetics). The correct evaluation of geomorphological heritage includes selecting the most important
values, and this forms the basis for its management. An important part of management entails activities
such as education, awareness raising, and interpretation (Erhartič 2010; 2012).

Just as it is unnecessary to protect all landforms (Komac, Zorn and Erhartič 2011), it is also not prac-
tical to seek to protect heritage as a whole. Therefore the most important or valuable parts of heritage should
be defined and protected through appropriate measures. This is also supported by the fact that the impacts
and pressures of human activity, especially those on geodiversity and geomorphological heritage, are increas-
ing. The need arises for more extensive knowledge of conserving nonliving nature, at both the scholarly
and management levels. In this regard, Bojan Erhartič's work should be highlighted because he was the
first Slovenian researcher to tackle the demanding task of comprehensively evaluating geomorphological
heritage. Even though this type of natural heritage in particular is the very foundation of a landscape's tourism
attraction, it is often neglected because it is difficult to evaluate its significance, let alone bridge the gap
between evaluation and its significance for management.

Even though only little heritage is included on the UNESCO World Heritage List, ten generally applic-
able and completely clear criteria are used for assessing outstanding universal value. Two of them also include
geomorphological forms: »contains superlative natural phenomena or areas of exceptional natural beauty
and aesthetic importance« and »is an outstanding example representing major stages of Earth's history, includ-
ing the record of life, significant on-going geological processes in the development of landforms, or significant
geomorphic or physiographic features« (Operational Guidelines … 2015).

The evaluation of beauty is one of the greatest challenges, also in connection with the criteria men-
tioned above. Even though many philosophers have asked »What is beautiful?« and Lothian (1999) suggests
that one receives as many answers to this question as there are philosophers – or, in other words, that this
is about the subjective ability to experience beauty (Šmid Hribar 2011) – certain principles are nonetheless
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apparent regarding the beauty of a specific landscape. However, philosophers establish differences in per-
ceiving landscape beauty between different population groups according to age, education, and cultural
environment (Kaplan and Herbert 1987). Over the past decades, they have also established that beauty
affects many economic and social outcomes (Florida, Mellander and Stolarick 2011).

With regard to heritage protection, one must also not ignore awareness raising because it is key for
people to recognize heritage as something that needs to be protected and that cannot be preserved for future
generations if people do not have an appropriate attitude toward it. This may involve heritage at the local,
national, European, or global levels; the paths may vary greatly, but the goal is the same everywhere.

Heritage interpretation is a more recent phenomenon in heritage studies and is one of the most suit-
able and established forms of informing and raising the awareness of visitors and local people. The goal
of modern and comprehensive landscape interpretation, which goes beyond interpreting natural and cul-
tural heritage, is to make people more familiar with a specific topic in a comprehensive way in order to
help them understand the landscape. This encourages them to engage in further explorations and critical
thinking (Wearing et al. 2008). Protected areas' mission is not only to protect, but also to enable people to
experience a specific area's nature, cultural heritage, and intangible values. Arranging and presenting pro-
tected areas for visitors are important goals, operational purposes, and hence important tasks in managing
these types of areas. However, the presence of visitors often causes disturbances that go against the desired
goal to protect unique and diverse natural or cultural landscapes; therefore, it is important to keep care-
ful watch over the visits to these areas (Baldauf et al. 2011) and use them to raise people's awareness.

3 The articles
The Acta geographica Slovenica journal has a long tradition in human geography (Urbanc, M., Kladnik, D.,
Perko, D. 2014). With the articles in this special issue (volumes 56-1 and 56-2) we want to present com-
prehensive and multidisciplinary nature of geographical approach to the study of heritage. Following this
introduction the special issue begins with the article »The contribution of Bojan Erhartič to geography«
(Smrekar, Zorn and Komac 2016) in which the editors concisely present Bojan Erhartič's short but rich
research career. His research path is presented chronologically; his affinity for mountains led him to study
the environmental impacts of mountain lodges, followed by an interest in mountain landforms and their
protection, which he summarized in a volume on the evaluation of the geomorphological heritage in the
Triglav Lakes Valley (Dolina Triglavskih jezer) in the Julian Alps in Slovenia.

In their article »The role and importance of the landscape park Udin Boršt,« Mateja Šmid Hribar and
Mateja Ferk (2016) studied the currency of the Udin Boršt protected landscape area in Slovenia, which
was declared a historical and cultural monument in 1985. Using the Swiss method of evaluating landforms
(Reynard et al. 2007), they established that the current ordinance should be amended in order to safeguard
this area in central Slovenia as part of the joint protection of monuments and nature.

In his essay article »Aspects of geodiversity of Palaeozoic limestones in the Black Mountains of south-
ern France,« Christian Giusti presents the significance of the diversity of rock composition and related
geomorphological heritage. This article is interesting because it presents the cultural importance of geo-
morphological heritage, which is also reflected in Tolkien's imaginary worlds. Hence it is no coincidence
that this article is also conceived as a journey »there and back again,« during which the reader follows,
observes, and learns about the geomorphological and geological heritage of France's Savoy Alps.

Natural and cultural heritage protection makes no sense without well-informed local residents and vis-
itors because they are the only ones that can successfully maintain the protected areas. Aleš Smrekar, Mateja
Šmid Hribar, Jernej Tiran, and Bojan Erhartič (2016) authored the article »A methodological basis for land-
scape interpretation: The case of the Ljubljana Marsh,« in which they present a methodological basis for
landscape interpretation using a form for identifying suitable topics and selecting the right interpretation
tools. The application of this form is illustrated using the case of the Ljubljana Marsh in central Slovenia.

In their article »The importance of mountain geomorphosites for environmental education,« Emmanuel
Reynard and Paola Coratza (2016) discuss the importance of mountain areas. They highlight mountains
as areas with an extensive diversity of unique features that offer great potential for heritage protection. They
review six reasons why mountain areas should be covered separately in school programs as sensitive land-
scapes on which current landscape changes have a strong impact. The paper presents two case studies in
the Italian Dolomites and the Swiss Alps.
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In their article »Stakeholder conflicts in the Tivoli, Rožnik Hill, and Šiška Hill Protected Landscape
Area,« Aleš Smrekar, Mateja Šmid Hribar, and Bojan Erhartič (2016) study what is probably the most pop-
ular protected area in Slovenia, less than 1 km from the center of Ljubljana. Conflicts have arisen between
various stakeholders in the area, especially visitors and landowners, and therefore the authors suggest seve-
ral solutions through which this high-quality environment could be preserved by fulfilling a  basic
requirement: designating a manager.

Bojan Erhartič evaluated the landforms in the Triglav Lakes Valley (Dolina Triglavskih jezer) using the
Swiss method (Reynard et al. 2007), as early as 2012, but he was not satisfied with the results section that
involved aesthetic evaluation. In their article »The beauty of landforms,« Aleš Smrekar, Katarina Polajnar
Horvat, and Bojan Erhartič (2016) therefore used a survey method to examine the most representative
landscape features in this same area. They established that water elements (i.e., lakes) were the most attrac-
tive to respondents, and that crushed zones were the least attractive.

4 Conclusion
This special edition of Acta geographica Slovenica focuses on an emerging topic in geography that brings
together geomorphology and environmental protection. The selective perspective on natural heritage used
to date and consequently the corresponding operation has proven inadequate. Through his work, our col-
league Bojan Erhartič, who left us much too soon, paved the way for us (in geomorphological heritage
protection), outlined directions of future research (in heritage interpretation), and also hinted at others
(inclusion of aesthetics).

Thus in some way, this special edition rounds off his scholarly creativity; parts of the articles published
here, or in some cases the lion's share of them, were created by him. The goal of this special issue is to pre-
sent the character and work of our esteemed colleague to the reader, which is why the articles must be read
together, bearing in mind Bojan's contribution to geography. It is also by design that the journal's cover
and some of the articles feature Bojan's photos of natural heritage.
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receiving his bachelor's degree, he turned his attention to studying geodiversity, and this led him to issues
concerning the evaluation of geomorphological heritage, especially in mountainous areas. Erhartič was among
the first in Slovenian geography to deal with the aesthetic evaluation of geomorphological heritage. His
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1 Introduction
Bojana Erhartič's research path into the world of natural heritage began with the study of geography, when
he started dealing with mountainous areas and their conservation. At the end of his bachelor's program,
he wrote the following in his thesis: »With the expansion and modernization of the Triglav Lakes Lodge in
the mid-1980s, we came to the realization that the impact of mountain lodges on drinking water in the Alps
was becoming a serious problem« (Erhartič 2004, 1). Soon after he graduated, he turned his attention to study-
ing geodiversity, or the diversity of nonliving nature (Erhartič 2007). This led him to questions concerning
its scientific value. He especially dedicated himself to evaluating geomorphological heritage and its con-
servation (Erhartič 2011, 2012), and also to the application of these findings in society (Erhartič and Šmid
Hribar 2010). Because of his skills, Erhartič was employed at the Anton Melik Geographical Institute of
the Research Center of the Slovenian Academy of Sciences and Arts, where he primarily dealt with nature
conservation in various projects. He dedicated himself to natural and cultural heritage in towns (Smrekar,
Erhartič and Šmid Hribar 2011b), in the countryside (Smrekar et al. 2014), and especially in the moun-
tains (Erhartič 2012; Zorn et al. 2015; Figure 1).

2 A brief outline of Erhartič's heritage research
During his relatively brief research career, Erhartič published many works on natural and cultural her-
itage, and his works dedicated to geomorphological heritage stand out in particular. In these, he was primarily
oriented toward their evaluation (Erhartič 2010a, 2010b; Erhartič, Komac and Zorn 2012). He also ded-
icated himself to the analysis of landforms (Erhartič 2007) and geodoversity (Erhartič and Zorn 2012).
He was one of the few people to deal with geomorphological heritage from the perspective of geomor-
phic processes (Komac, Zorn and Erhartič 2011) that either shape it or »destroy« it. Using the examples
of rockfalls that considerably reduced the height of Čedca Falls (once the highest in Slovenia) in 2008 (Triglav
Čekada and Zorn 2014) and the effects of the 2007 flash floods that destroyed the Franja Partisan Hospital
from the Second World War, which is on the European heritage list, he drew attention to the dynamic char-
acter of the landscape (Erhartič and Jelenko 2010), which is not always apparent and which in some manner

Figure 1: Erhartič's volume on the Triglav Lakes Valley, in which he evaluated
its geomorphological heritage (Erhartič 2012).
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also internally conflicts with the idea of nature conservation. In addition, he described the development
of people's relationship to heritage in karst studies, with special attention to tourism (Zorn, Erhartič and
Komac 2009, 2012). In Slovenia, which is known for its great diversity of natural values (Ciglic & Perko 2013;
Erhartič, Zorn and Komac 2013; Perko, Hrvatin and Ciglič 2015), tourism was also initially »research tourism«
because it was based on many visits by foreign researchers. This is especially true for the Kras (Karst) Plateau
in southwest Slovenia (Smrekar et al. 2007), which is considered the »cradle« of karst studies (Zorn, Erhartič
and Komac 2009; Ferk and Zorn 2015).

Erhartič was one of the rare geography researchers in Slovenia that sought to evaluate natural and cul-
tural heritage as a whole. »In nature everything is connected and equally important, and people perceive both
tangible and intangible values in it« (Erhartič 2012, 34). It is therefore no surprise that, in addition to unspoiled
nature, he was also interested in issues of protecting nature and cultural heritage in the countryside and
especially in urban areas (Smrekar, Erhartič and Šmid Hribar 2011a; Smrekar et al. 2014). This is also con-
firmed by his productive participation in projects on plot gardening in Ljubljana (Breg Valjavec et al. 2008),
values of Tivoli, Rožnik, and Šiška Hill Nature Park (Smrekar, Erhartič and Šmid Hribar 2011a), and inter-
pretation of heritage in the Ljubljana Marsh Nature Park (Smrekar et al. 2014). In the case of the Tivoli,
Rožnik, and Šiška Hill Nature Park, he determined »that green areas are one of the key factors for pleasant
living« (Smrekar, Erhartič and Šmid Hribar 2011a: 120). In another place he wrote that its »main value
[lies] … in offering a diverse experience of nature and the opportunity for psychological relaxation and recre-
ation in a natural environment« (Smrekar, Erhartič and Šmid Hribar 2011b, 109). Because he was aware
of how man can upset the natural balance, it is no surprise that he saw the »necessity of … zoning with opti-
mal distribution of activities« (Smrekar, Erhartič and Šmid Hribar 2011a, 124). In the same publication,
he also wrote that in »recent times … there has been a strong public emphasis on nature conservation aspects
of the area, but considerably less on its cultural significance, which needs to be balanced in the future« (Smrekar,
Erhartič and Šmid Hribar 2011a, 109). He concluded the same for the town of Idrija: »The Idrija area is
a nice example of man's adaptation to natural endowments. Nature defines culture, and culture protects nature.
This harmony is especially visible in the mix of natural, cultural, and technical heritage« (Erhartič and Šmid
Hribar 2010, 76). Elsewhere he wrote: »Similarly to nature conservation, in recent years the protection of cul-

Figure 2: Erhartič masterfully combined photography and research in his
study of heritage.
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Figure 3: For Erhartič (first from the left), the mountain landscape was a point of departure for research.
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tural heritage has seen the increasing establishment of the doctrines of comprehensive conservation and active
management of protected monuments« (Erhartič 2014, 40).

3 Mountains: the unifying theme of Erhartič's research work
Love for the mountains directed Erhartič's basic research work toward Alpine landscapes (Figure 2). This
is where, as a student, he produced his bachelor's thesis, in which he examined the applicability of con-
structed wetlands at mountain lodges in Triglav National Park (Erhartič 2004). For each mountain lodge
he worked out an assessment of the suitability of building a wastewater treatment plant and a proposal
for solving the problem using a constructed wetland. Even at that time, he understood the broader con-
text of environmental protection, and he wrote that it is »necessary to emphasize that wastewater treatment
plants are not the optimal solution … Much more important is the adoption of preventive measures« (Erhar -
tič 2008, 64), such as reducing water use, and thus the quantity of wastewater. He also conducted his doctoral
fieldwork in Slovenia's only national park, in its core area: the Triglav Lakes Valley (Erhartič 2012; Figure 1).
Posthumously, he contributed to a volume commemorating the ninetieth anniversary of its protection (Zorn etal.
2015). He assessed the geomorphological heritage in the Triglav Lakes Valley, where he stumbled across
the problem of subjectivity, which he felt was »an unavoidable evil, but it is necessary to reduce the impact
of subjective judgments as much as possible« (Erhartič 2012, 172). He took an active role in studying the
Triglav Glacier as an indicator of climate change in the southeastern Alps (Erhartič and Polajnar Hor vat 2010).

4 Evaluation of natural heritage
For Erhartič, the question of a scholarly approach to evaluating natural heritage was such a great challenge
that he dedicated his doctoral research to it (Erhartič 2011, 2012). In it, he studied the geomorphological
heritage in the Triglav Lakes Valley and carried out a scientific evaluation of landforms as geomorphological
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Figure 4: Geomorphological units in the Triglav Lakes Valley and proposals for geomorphological heritage and its protection (Erhartič 2011, 139, 196;
Erhartič and Zorn 2012, 60).



heritage. It seems that his participation in the workshop Mapping Geoheritage, which the International
Association of Geomorphologists held in Lausanne in 2008 and which focused on the evaluation of geo-
morphological heritage, was a milestone for his research (Regolini-Bissig and Reynard 2010). This was
where, as a doctoral student, he became acquainted with the basics of mapping geomorphological her-
itage, and especially with the methods of evaluating it.

He evaluated landforms using the Swiss method (Reynard et al. 2007), which for the scientific value
takes into account the following criteria: rareness, representativeness, integrity, and paleogeographic value.
The method also uses additional values, such as ecological, aesthetic, cultural, and economic values (Erhar -
tič 2011, 2012). The result of such analysis is an assessment of the value of a particular landscape or its parts
from the perspective of geomorphological heritage. In the Triglav Lakes Valley, he classified the landforms
into seventeen geomorphological units based on their genesis and the processes that (re)shape them (Figure 4).
Erhartič was also engaged at the applied level, and in his conclusion he suggested which areas should be
given additional protection due to their high research or aesthetic value or due to the rarity of features
found there.

His work was also important because it added to the methods used up until then for evaluating land-
scapes from the perspective of geomorphological heritage (Reynard and Coratza 2016). Such evaluation
was started by Panizza in Italy (Panizza and Piacente 1993; Panizza 2001, 2003), and his work was contin-
ued in neighboring countries. Thus, in addition to the Italian method, there gradually also appeared Swiss,
Spanish (Serrano and Gonzales-Trueba 2005), Portuguese (Pereira, Pereira and Caetano Alves 2007), and
other methods (e.g., Coratza and Giusti 2005) for assessing geomorphological heritage. Erhartič's contri-
bution can easily be ranked alongside these and one may also speak about a »Slovenian method« (Table 1;
Erhartič 2010).

Erhartič dedicated special attention to natural heritage in the former mining town of Idrija, which is
on the UNESCO list of world heritage sites because of its five-hundred-year heritage of mercury mining
(Zorn, Nared and Razpotnik Visković 2015). Erhartič's comprehensive treatment of territory in the
Municipality of Idrija from the perspective of natural heritage is probably the apex of the application of
his expertise (Erhartič and Šmid Hribar 2010; Nared, Erhartič and Razpotnik Visković 2013). His work
has broader social significance because he showed that it is possible to use research findings to solve cur-
rent challenges (Goluža and Erhartič 2014).
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Table 1: Geomorphological heritage assessment criteria according to the Slovenian method (Erhartič 2010, 304).

Short description

Exceptionality We assess exceptionality within the typological group according to the frequency of appearance, dimensions and other
characteristics. Usually the comparison is made within Slovenia, sometimes even wider. We distinguish the absolute and
the relative rarity of a feature, exceptional dimensions and extraordinary or unique landforms.

Representativeness The criterion for representativeness is used for all objects or areas of natural heritage on the basis of which literature offers
descriptions of specific natural features, landforms, processes, or for those objects and areas which are characteristic of or
are evidently formed representatives of a specific type of natural features.

Complexity Objects or areas of geomorphological heritage frequently intertwine and together form a new value. This can happen
due to a peculiar combination of values within an area or due to the merging of objects into bigger, connected units.
The value of such complex areas is bigger than the sum of all individual values, and one individual object as part of
a bigger unit is assessed on a higher level.

Ecological aspect Assessment on the basis of the ecological aspect takes into account ecosystems with higher levels of protection, ecosystems
with greater diversity of habitats or species (stable ecosystems), as well as ecosystems that are rare.

Cultural aspect The cultural aspect is the most subjective one, as it defines our relationship towards our heritage. It is based on the
following criteria: expressiveness, symbolic value, diversity and the landscape aspect (the aesthetic relationship of
natural heritage towards the surrounding environment).

Exploitation aspect The exploitation aspect (scientific and educational aspects) was used regarding the protection of the heritage and not for
its assessment. The assumption was made that all objects which match at least one of the aforementioned criteria are
important for scientific study. The suggestion of intended use – what is acceptable from perspective of natural heritage
conservation – derives from the evaluation of the conservation aspect and the accompanied exploitation or function.
This intended use can partly or fully match other exploitations of space, or it can exclude them.
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5 Aesthetics and interpreting nature
Erhartič was among the first to deal with the aesthetic evaluation of geomorphological heritage in Slovenian
geography (Smrekar and Erhartič 2015; see also Smrekar, Polajnar Horvat and Erhartič 2016 in this spe-
cial issue), or the issue of beauty as a criterion for classifying landforms among natural values. He took
issue with aesthetic evaluation, because, as an old Slovenian proverb says, Vsake oči imajo svojega malar-
ja (essentially, ‘to each his own’; Erhartič 2012). Later he carried out an extensive survey on the beauty of
landscape forms and determined that »people are most attracted to landforms with a water element; one
can speak about collective patterns of perceiving nature's beauty« (Smrekar and Erhartič 2015, 123).

Erhartič's interest in the »beauty of nature« proceeded from his many years of planned work in (geo-
graphical) photography. His colleagues recall how precisely he planned his trips, which were often oriented
toward learning about and documenting natural and especially geomorphological heritage. Thus it is not
surprising that, due to his outstanding familiarity with various landscapes around the world and their nat-
ural and cultural characteristics, he was distinguished by exceptional knowledge and breadth, patience,
and photographic talent. This is reflected in his photos, which grace many of the publications by the Anton
Melik Geographical Institute of the Research Center of the Slovenian Academy of Sciences and Arts and
beyond, and also in his travel lectures, in which he emphasized a comprehensive experience of the land-
scape, including with music. The Anton Melik Geographical Institute of the Research Center of the Slovenian
Academy of Sciences and Arts holds nearly 218,000 of his »geographical« photos (Figure 2), which he took
on his many trips to more than forty countries on five continents.

In the conclusions to his doctoral dissertation, he indicated what his next challenges would be: »visitor edu-
cation and interpretation of geomorphological heritage« (Erhartič 2008). Soon afterwards, he was offered the
opportunity to create an interpretation of the landscape along the Iška River in the Ljubljana Marsh Nature Park
(Figure 5; Smrekar et al. 2013, 2014; see also Smrekar et al. 2016 in this special issue). He was aware that one
of the key tasks is »to enrich experience and ensure visitors’ satisfaction«, whereby he did not forget that it is nec-
essary to inform people »without significant negative impacts on the environment« (Smrekar et al. 2014, 121, 123).

A FAN BUILT UP

than in the Iška Gorge or in the Ljubljana Marsh near the 
village of Lipe? You’re standing on a fan—a fan-shaped 
accumulation of alluvial deposits. It was piled up by the 
river, which loses power as it enters the plain from the gorge, 
and so it starts to deposit material. It gradually deposits so 

the Iška River has constantly changed its course—like a 
dragon wagging its tail left and right. In the past few centuries 
people have tried to tame this dragon, and that’s probably 
why they pushed it under the foothills of Mount Krim. Its 
naturally twisting course, full of meanders, has been 
replaced by a rather straight river channel.

The ground that you’re standing on is material that the Iška carved 
out in the Iška Gorge and brought here! Because of its gravelly 
foundation, very fertile soil developed on the Iška Fan. In the 

in the middle of the fan, and so they built their houses on the 
edge of the fan. There are also many springs there, which were an 
important local source of drinking water in the past.

Shallow soil that’s good for farming developed 
on the gravelly alluvium. Scientists call this 
eutric brown soil.!

carried more and more material, depositing 
it in the shape of a fan when it left the gorge. 

formed.

The size of the fan can only be 
appreciated from a bird’s-eye view.

CONTEST

What shape does a fan have?
• spreading: M
• narrow: K
• hilly: Z ×
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6 Conclusion
This volume of the journal Acta geographica Slovenica is dedicated to the geographer Bojan Erhartič (Figure 6).
In just a few years at the beginning of the twenty-first century, Erhartič had a strong impact on Slovenian
geography. His greatest contribution was to place it on the map of countries where geographers deal with
geomorphological heritage. He drew attention to the fact that it is necessary to understand natural values
at multiple levels, especially at the intrinsic level, which encompasses understanding their genesis and trans-
formation through geomorphic processes. Through his work in photography, he emphasized the importance
of cultural and aesthetic elements. He made a lasting contribution to the socioeconomic, educational, and
functional aspects of geomorphological heritage. His contribution to environmental protection also can-
not be overlooked. He specifically drew attention to the long-term significance of nature conservation:
»In the preservation of natural heritage it is essential to recognize that we are not protecting against nature,
but against man, for man. We are preserving nature, which is in a state of dynamic equilibrium and gradual
change. Man should not interfere in these processes and, if life and property are threatened, he should only guide
them!« (Erhartič and Jelenko 2010, 26). This thought was reflected not only in his research, but also in his
private life.

Bojan Erhartič summed up his relationship to geography, protection of nature and the environment,
and man's place in the landscape with the following thought (Smrekar et al. 2014, 119):

»An important mission of protecting the environment is also making it possible to experience the heritage
that has been preserved. Protected areas are suitable for learning, education, recreation, and »soft«
tourism. Visits to such areas should be planned, guided, and supervised, because the sensitivity of land-
scapes means that visits may disturb them, which is contrary to the primary goals of protecting and
safeguarding unique and diverse landscapes.«
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Figure 6: Erhartič (foreground) had a sense of humor that endeared him to his colleagues.
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1 Introduction
The Udin Boršt (Duke’s forest) is an isolated conglomerate glacial terrace rising up to 50 m above the gravel
plain Gorenjske Dobrave (Woodland of Upper Carniola) and measuring approximately 15 km2. It is one
of the last contiguous areas of lowland forest in Gorenjska region (Upper Carniola), which makes it increas-
ingly popular among both locals and visitors.

A morphologically heterogeneous landscape developed due to the geological characteristics of the con-
glomerate rock (Grad and Ferjančič 1976; Žlebnik 1978). The wide range of landforms creates an area with
a high degree of geodiversity. The assessment of the geodiversity of Udin Boršt was conducted by the methodo -
logical approach suggested by Bojan Erhartič to whom we dedicate this paper. Furthermore, the natural
features turned Udin Boršt into an important shelter for locals during foreign invasions. In order to com-
memorate the importance of this area, especially during the Second World War, and its natural and cultural
heritage, the Udin Boršt was protected as a Memorial park in 1985 (Odlok o razglasitvi … 1985).

This study focuses on the modern role of the Udin Boršt and whether it complies with the criteria and
values based on which it was protected. Because the monument protection ordinance is outdated and must
be redefined due to the newly established Municipality of Naklo, the importance of protecting the Udin
Boršt is analysed from the viewpoint of new functions and findings.

2 Methods
The research included a detailed study of literature and legislation on nature and cultural protection, and
a field inspection of natural and cultural heritage. In order to obtain numerical data on the Udin Boršt
geomorphological heritage (Panizza 2001), a quantitative Swiss method (Reynard et al. 2007) was used to
evaluate the landforms. This method is based on simplified evaluation criteria divided by importance, which
renders the procedure more transparent and makes the results suitable for the academic, professional, and
nature protection community (Erhartič 2010). The conglomerate karst of the Udin Boršt was treated as
a homogenous geomorphological landscape unit, which was compared to all of Slovenia. The criteria used
include (1) scientific value: assessment of rareness, representativeness, integrity, and paleogeographic value,
and (2) additional values: assessment of ecological value (ecological impact and protected sites), aesthet-
ic value (view points, and contrast), cultural value (religious importance, historical importance, artistic
and literary importance, and geo-historical importance), and economic value (qualitative and quantita-
tive). The assessment of additional values also included a planning value. A five-point scale was used for
the evaluation; the scale was adapted in such a way that at the same time the results also show individual
shares (100% being the highest theoretical score). Each criterion was ascribed a value between 0 (no value)
and 100 (extremely high value) and the following scores: 0, 25, 50, 75, and 100.

The social and recreational role of the Udin Boršt was evaluated using a quantitative method; that is,
two chronicles published by the local Cultural and tourism society Pod krivo jelko Duplje (hereinafter:
CTS Pod Krivo jelko Duplje; Pod Krivo jelko means under the bent fir tree) (Kronika KTD Pod krivo jelko
Duplje 1997–2009; Kronika KTD Pod krivo jelko Duplje 2009–2012) and the visitors’ book (Vpisna knji-
ga 2012). Entries for the 2003–2012 were taken into account, and visits in 2012 were analysed in greater
detail in order to determine the number of places and countries the visitors come from.

3 Geomorphological heritage of the conglomerate karst of Udin Boršt
During Quaternary the Sava river and its tributaries deposited large amounts of gravel and finer sediments
in central Gorenjska region that formed the conglomerate rocks (Grad and Ferjančič 1976). From the genet-
ic viewpoint, the conglomerate of Udin Boršt is in the stage of early diagenesis or eogenetic stage (Lipar
and Ferk 2011; Ferk and Lipar 2012). The poorly cemented conglomerates initiate dynamic processes and
fast development of the geomorphological system that results in a great number and variety of geomor-
phological features.

Surface and subsurface karst features developed in the western and central part of the Udin Boršt, and
a fluvial geomorphological system developed in its eastern part. Dolines predominate among surface geo-
morphological karst features. They are usually up to 10 m deep and tens of meters in diameter. The largest
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among them are 20 to 30 m deep, and can measure as much as 100 m in diameter. The dolines are filled
with fine-grained sediments that are relatively flattened. Suffosion depressions are smaller than dolines.
These are funnel-shaped holes in unconsolidated regolith or alogenic detritus covering the conglomerate
that form when the sediments are washed into the underlying karstified bedrock. They are up to 5 m wide
and 5 m deep. In some places, erosion gullies formed on the slopes of suffosion depressions. The water
that occasionally runs through them sinks to the underground at the lowest point of the depressions. North
of Strahinj a 500 m long blind valley is formed, stretching in the north-south direction. Its uppermost part
begins with several steep gullies that join into an increasingly wider valley. In its lower part, the bottom
of the blind valley expands into a 40 m wide plain enclosed by steep slopes. At the edge of the plain sev-
eral ponors are formed through which the intermittent brook sinks into the karst underground. The water
percolates through the voids in the conglomerate to the underground water table, whereby it dissolves the
rock, widens the flow channels, and forms caves. Udin Boršt has an autogenic recharge entirely through
precipitation water, and the water flows diffusely to numerous karst springs on the edges of the terrace.
At some springs, pocket valleys (Lipar and Ferk 2015) formed in the upstream ends. The two longest ones
are near Duplje, where the Dupeljščica River springs from Arneš Cave, and near Strahinj, where the Lebinica
River springs from Velika Lebinca Cave.

4 Historical aspects
Except for the rare forts dating back to the Iron age and the defence posts from classical antiquity, there
is no other evidence of this area being settled. The first villages were established around the twelfth and
thirteenth centuries in the area where the forest meets the fertile plain (Fister 1970). This was also when
people began clearing the forest that covered the area north of Kranj.

The Slovenian name Udin Boršt means ‘Duke’s forest’ and the forest was most likely named after Archduke
Karl V. (1564–1590), who controlled and managed it (Kranjc 2005). According to Kos (1960, 65), »a boršt
is primarily the kind of forest that was excluded or banned from general use.« In the Middle Ages, the for-
est was only accessible to the castle lords, who used it for hunting. Others could only take wood from it if
the duke so allowed. Logging, gathering leaf litter, and picking berries was also strictly limited. Comparing
the land use on the Josephinian military map from the second half of the eighteenth century with pre-
sent-day land use (Figure 1) shows that the area of the Udin Boršt has hardly changed; the only exception
is the part in the extreme south that is crossed by the freeway section from Naklo to Kranj. However, the
composition of trees has changed significantly: the former oak and hornbeam forest have been replaced
by pine (Pinus silvestris) and spruce (Picea abies) (Mulec and Pipan 2005).

The Udin Boršt played an important protective role in the lives of the locals; its caves in particular offered
them shelter several times. Valvasor (1689) mentions a large cave in Duplje (most likely Arneš Cave) where
the locals hid from the Ottomans and other attackers. In this regard, Vrhovnik (1885) wrote that even at
the end of the nineteenth century the Boltar farm in Duplje still had an iron gate that was believed to have
been used to close the entrance to Arneš Cave. Caves were also important hiding places from 1825 to 1853,
when bandits (rokovnjači) lived in the Udin Boršt. These were young men that did not want to serve in
the military and preferred to hide in the forest. Sometimes they were also joined by women. They gathered
and got married by the Bent Fir tree (pri Krivi jelki), where they also held fests called finfranje (Bohinjec 1998).
During the Second World War in Yugoslavia, the Udin Boršt was one of the centres of the partisan move-
ment in Gorenjska Region.

5 Social and recreational role
The social and recreational role of the Udin Boršt is becoming increasingly important. Several tourism
and cultural societies are active in this area, which also include the Udin Boršt in their programs. The CTS
Pod krivo jelko Duplje is based in the settlement Duplje. Because the original Bent fir tree where bandits

Figure 1: The Udin Boršt and its surrounding settlements on the Josephinian military map from the second half of the eighteenth century and in the
present. p
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used to gather was felled by snow more than a century ago, the two oldest Duplje residents planted a sub-
stitute one in 1998 at the society’s initiative (Šmid Hribar 2009). The society holds an annual torch-lit night
walk on the first Saturday in January. Participants gather by the fir, where they are greeted by boiled pota-
toes, lard, tea, and mulled wine. The society also holds a bandits’ fest in May, which is also when a »Bandits’
run« takes place. The »Duplje orienteering route« and the »Bent fir tree loop trail« in the Udin Boršt were
also set up as part of the society’s activities (Kuhar and Šmid 2002); in 2012, this loop grew into the »Conglomerate
karst land hiking trail« (Pešpot … 2013).

An important role is also played by the Udin Boršt conservation society, which was established in 2007
to prevent the construction of a regional waste-processing centre in Tenetiše. Members of the Kokrica tourism
society set up the »Mammoth land trail«, part of which runs past the place called Little mills (Mlinčki) in
the southern part of the Udin Boršt, where toy mills are set up along the creek. A walk along the »Three
bells trail« has been held in Sebenje every Friday since 2012. The Centre for sustainable rural develop-
ment Kranj is also becoming an important stakeholder, contributing to the area’s development through
various projects. In 2012, it set up an »bandit camp with bark tents« near the Bent fir tree, where people
can stay the night.

In addition to the locals, people from Kranj and other places in Gorenjska region often visit the Udin
Boršt. There are many organizations and active individuals operating in this area, but so far they are fairly
unconnected.

6 Results and discussion: the potential of the Udin Boršt’ natural
and cultural heritage
The formal protection that was applied in 1985 points to the unique relationship that the locals had to this
area in the past, without which it is likely that the forest would have been cleared significantly more and
the area degraded more. However, despite being protected, this area has not received a manager or a man-
agement plan in these twenty-eight years. The Udin Boršt memorial park is included in the following two
heritage registers (Figure 2):
• In line with the cultural protection legislation, it is inscribed in the Register of immovable cultural her-

itage (Register nepremične kulturne…2014) as a cultural landscape that has the status of a cultural monument
of local importance;

• In accordance with nature protection legislation, it belongs to landscape parks (Širša zavarovana
območja 2014), and at the same time the isolated karst terrace of the Udin Boršt is inscribed in the Register
of natural values as a »surface geomorphological value, subsurface geomorphological value, hydrolog-
ical value, and geological value of national importance« (Pravilnik o določitvi … 2004).

The 1985 protection ordinance is outdated. In 1994, the new municipality of Naklo was established
in this area, but an additional reason for amending the ordinance is also that, despite the fact that The insti-
tute of the Republic of Slovenia for nature conservation classifies Udin Boršt under landscape parks, it is
currently formally protected only as a memorial park. The new ordinance will have to incorporate new
findings in the field of geomorphology and findings connected with the increasingly important social and
recreational role of the area, and its intangible heritage, clearly highlighting the purposes and goals of the
protection.

Because there is a clear interconnection between natural and cultural heritage in this area, it is rec-
ommended that the Udin Boršt be safeguarded as part of the joint protection of monuments and nature in
line with Article 15 of the Cultural heritage protection act (2008). Article 60 of this same act requires prepa-
ration of a detailed management plan. The new ordinance will have to define the activities allowed in this
area, the manager, and his or her responsibilities and tasks, and highlight individual smaller natural and
cultural heritage units. The premises of the management plan could be based on the findings of this arti-
cle. Figure 2 shows the current natural and cultural heritage of the Udin Boršt.

The exceptional opportunity to establish an outdoor laboratory is among the most important scien-
tific prospects for this area. Thanks to the many years of protection, the area’s living and non-living nature

Figure 2: Natural and cultural heritage of the Udin Boršt. p
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has been preserved well, and at the same time its easy accessibility makes it possible to carry out research
and familiarize interested groups with environmental processes in the Udin Boršt. The most important fac-
tors for effective protection include education, raising awareness, and participation of locals and visitors in
these activities (Polajnar 2008; Smrekar et al. 2011).

6.1 Natural and geomorphological heritage of the Udin Boršt
Due to its conglomerate bedrock, a combination of karst and fluvial geomorphological system, and diverse
terrain with specific vegetation, the Udin Boršt is an area with a high degree of geodiversity and an impor-
tant part of geomorphological heritage (Erhartič 2010). The environmental protection significance is increased
by the homogeneity of the spatial unit and the density and diversity of its geomorphological features; in
the case of Udin Boršt, it would make sense to connect and protect it as a geopark. The karst of Udin Boršt
can be defined several ways based on various criteria: as conglomerate or isolated karst (Habič 1981), shal-
low karst (Žlebnik 1978), or eogenetic karst (Lipar and Ferk 2011; Ferk and Lipar 2012).

Table 1: Quantitative evaluation of the Udin Boršt’ geomorphological heritage (Erhartič 2010).

Criterion Score Average Average

Scientific value Assessment of rareness 75
Representativeness 50
Integrity 75

75 75

Paleogeographic value 100
Additional values Assessment of ecological value Ecological impact 75 75Protected sites 75

Esthetic value View points 50 37.5Contrast 25
Cultural value Religious importance 0

Historical importance 75 43.75 58.75Artistic, literary importance 50
Geohistorical importance 50

Economic value Qualitative 50 37.5Quantitative 25
Planning value Accessibility 100 100

Total average 58.33 61.46 66.88

The Udin Boršt has a high average scientific value (75%) because (1) conglomerate karst is rare in Slovenia,
especially in the eogenetic stage of diagenesis; (2) it has many features comparable to classic karst in terms
of size; (3) the slightly elevated conglomerate terrace can easily be distinguished from the surrounding area,
representing a distinct landscape unit; and (4) it is a richly layered and excellently preserved assembly of infor-
mation on the palaeoenvironment. The high average ecological value (75%) is the result of the many years
of protection and the unsuitability of the karst land for agricultural use, which is why the lowland forest with
diverse undergrowth has been preserved. The low average esthetic value (37.5%) is due to forest vegetation,
which makes it more difficult to identify the landforms, and the relatively level landscape that reduces visu-
al diversity. The average cultural value (43.75%) reflects the many centuries of people’s connection with the
forest, which was often used as a shelter in times of foreign invasions, and the importance of the Udin Boršt’
conglomerate karst, based on which eogenetic karst features in continental sediments were defined for the
first time (Lipar and Ferk 2011). The low average economic value (37.5%) results from the fact that the Udin
Boršt s’ tourism and scientific potential has been underexploited. Accessibility was given the highest score
(100%) because there is a freeway interchange nearby, and the woods are crisscrossed by roads and contain
many well-marked hiking trails. The categories evaluated differ from one another and the authors are aware
that they cannot be put on the same level; nonetheless, the sum of all the average scores (scientific and added
value) was used to calculate a theoretical total score of the Udin Boršt’ geomorphological heritage (67%) in
order to be able to compare it with the scores of other geomorphological heritage sites in the future.



6.2 Cultural heritage
In terms of cultural heritage, the Udin Boršt has already been recognized as a cultural landscape in the past;
in addition, the Udin Boršt memorial park contains several archaeological sites and examples of memorial her-
itage. Architectural and settlement heritage can be found on its edges in the surrounding villages that are inseparably
connected with the forest. This is also reflected in rich oral tradition, which is part of intangible heritage. In
addition, for several years now the Udin Boršt has been a popular venue for various events (Table 2). In recent
years, the Little mills and Bent fir tree meeting points have become the main places for socializing (Figure 3).

Table 2: Events held in the Udin Boršt.

Event Location Date Organizer

The Udin Boršt friendship Kapnik monument April 27th (since 1986) Kokrica Sports Society
and memory walk (from Kokrica)
Bandits’ fest (finfranje) Bent fir tree Third Saturday in May (since 1998) CTS Pod Krivo jelko Duplje
Torch-lit walk From various settlements in First Saturday in January CTS Pod Krivo jelko Duplje

the area to the Bent Fir tree (since 2002)
Various walks during Lifelong Various locations in the Udin Boršt May (since 2004) CTS Pod Krivo jelko Duplje
Learning Week
Mammoth land walk From Kokrica past the Little September (since 2008) Kokrica Tourism Society

Mills area
The Udin Boršt Friendship Kapnik monument April 27th (since 2009) Tržič independence war veterans
and memory walk (from Križe) organization, Slovenian partisan

veterans league, Tržič municipal
Slovenian officers association

Three bells walk Along the forest trails between Once a year for large groups, Sebenje local community and Križe
Žiganja Vas, Novaki, and Sebenje otherwise every Friday at 6:00 pm, primary school

or 5:00 pm in winter (since 2012)
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Figure 3: The Bent Fir tree meeting point in the Udin boršt (left) and decorated Bent Fir tree.
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Since 2003, visitors have been entering their names in the visitors’ book, kept inside a box in the shel-
ter at the Bent Fir tree. Their number has been growing constantly since 2003 (the only exception was 2006;
Figure 4). According to the visitors’ book (2012), 18,645 people visited the area in 2012; they came from nine-
ty-one places, not only in Slovenia, but also Croatia, Bosnia and Herzegovina, Serbia, Italy, Switzerland, Germany,
the Netherlands, Belgium, Canada, and Nicaragua (i.e., ten countries outside Slovenia). On January 1st, 2012 alone,
145 people from thirteen different places visited the Bent fir tree area. Some even celebrate New year’s eve
there (Vpisna knjiga 2012). Students from the nearby primary schools also visit the Udin Boršt several times
a year. They are greeted by »bandits« in the clearing in front of the Bent fir tree.

According to the findings and the UNESCO cultural and natural heritage evaluation criteria (Operational
guidelines … 2013; The Asia … 1995), it can be concluded that the area has local significance because of:
• Its unique cultural tradition (the 1998 reprint of the story Pod krivo jelko [Under the bent fir tree], which

revived interest in the bandits);
• Its direct connection with events or living tradition (oral tradition passed on from one generation to

another by people in the nearby villages indirectly influenced the establishment of the CTS Pod Krivo
jelko Duplje; the clearing with the new Bent fir tree is visited by more than 18,000 people a year; build-
ing the bandit bark tents in the forest; Second World War memorials); and

• The important testimony of the Earth’s history and geological processes with regard to the development
of landforms (eogenetic karst).

No less important to the wider society is the social and recreational role of the largest contiguous low-
land forest in Gorenjska region, which is a popular area for socializing and relaxing.

7 Conclusion
The Udin Boršt combines aspects of natural and cultural heritage. The evaluation of the Udin Boršt’ geo-
morphological heritage evaluated according to geomorphosite assesment proposed by Erhartič (2010) shows
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that this area has high scientific and ecological value. The most important but still insufficiently used prospec-
tive of this area include its scientific and research potential, with an exceptional opportunity to establish
an outdoor laboratory. Direct exchange of researchers’ and locals’ experience could have an important impact
on the development of the surrounding settlements. Aspects of intangible cultural heritage are also strong-
ly present in the Udin Boršt. According to the findings described and the nature- and cultural protection
legislation, the outdated ordinance on protecting the Udin Boršt will have to be amended and the area should
be safeguarded as part of joint protection of monuments and nature.

Due to its significant geomorphological heritage, the area could also be declared a geopark in order
to appropriately protect its karst landscape and forest and to use it for educational purposes. Its future man-
agement will have to take into account and connect all the roles described for the Udin Boršt. Especially
the different dynamics of natural and man-made processes (Urbanc 2009) and principles within the land-
scape should be considered. Various stakeholders distributed across three municipalities will have to be
persuaded to act together. In order to activate the development potential, effective management needs to
be put in place, in which cooperation between local stakeholders and connecting various heritage and other
values into a comprehensive range of tourism products is of key importance (Šmid Hribar and Ledinek
Lozej 2013).

Finally, future land-use planning in this area will also have to bear in mind the recreational and social
role of the forest, which is also indicated by the number of visitors between 2003 and 2012.
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ASPECTS OF GEODIVERSITY
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IN THE BLACK MOUNTAINS
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The sun rising on the Cambrian limestone massif of Dent de Saint Jean,
Brusque, Aveyron.
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1 Introduction
In one of the best-known works of the twentieth century literature, The Lord of the Rings, the action of
each of the six books of this long story unfolds through the stunning landscapes of Middle-earth, which
are underpinned by great geodiversity (Gray 2013). One of the most important sites of Tolkien's world,
Rivendell, Imladris, the »last homely house east of the sea« (Rivendell illustration … 2014), is located in
a hidden trough alongside a narrow valley flanked by high limestone walls dotted with waterfalls, a land-
form feature whose model is clearly the Lauterbrunnen Valley, as the writer himself stated in a letter to
his son Michael (Tolkien 1981, 306). As noted by Marie Barnfield (1996), »not only the similarity between
Tolkien's painting of Rivendell and the Lauterbrunnen Valley, but also: i) that Tolkien had visited Lauterbrunnen
in 1911, ii) that he had come down into the valley by an unusual route that exactly mirrors the rather per-
verse route his characters insist on taking into Rivendell, iii) that Lauterbrunnen essentially means the same
as Greyflood & Hoarwell, and iv) that Tolkien mirrored the sound of the name Lauterbrunnen itself in the
English and Elvish names for the Rivendell river: i.e. Loudwater & Bruinen.« All over the Alps and Jura
Mountains (Figure 1), more or less similar landforms associated with outcrops of limestone rocks are to
be found, such as the Arve Valley between Sallanches and Cluses in the Savoy Alps, the Mesdì Valley (Ital.
Val de Mesdì) in the Dolomites, and the blind valley of Baume-les-Messieurs in the Jura Mountains, which
inspired the illustrator John Howe (2014).

This essay is a tribute to our late distinguished colleague Bojan Erhartič. We had the pleasure of meet-
ing twice in Paris, first at the »Geomorphosites 2009« symposium with several papers on geomorphosites
in Slovenia (as first author) on natural heritage and on karst geotourism, and second in August 2013 at
the Eighth International Conference on geomorphology, during which Bojan participated on the field-
trip to the Seine Valley (Figure 2). Because he was from Slovenia, Bojan had a keen interest in the study
of karst systems and the magnificence of limestone landscapes in the Alps and the Jura Mountains.

Figure 1: Alternative possible landscapes for Tolkien’s Rivendell in Middle-earth, from top left, clockwise: 1) the Lauterbrunnen Valley nearly a century
ago by Giorgio Sommer (Lauterbrunnen … 2014); 2) the Arve Valley north of Sallanches, 2008; 3) the blind valley of Baume-les-Messieurs, 2014;
4) the Mesdì Valley, 2009).
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The following pages are dedicated to the memory of Bojan in two parts. The first part is devoted to some
general ideas (such as those that Bilbo Baggins, had he been a geomorphologist, would have had in Elrond's
house after a long journey), and the second part deals with a bit of geology, landscape features, and karst
surficial landforms of various Paleozoic limestones in the Black Mountains (Montagne Noire) of southern
France.

2 The Black Mountains: »There and back again«
In metropolitan France, the southern Massif Central is the contrasted area that lies between Toulouse in
the west and Montpellier southward, straddling the two administrative regions of Midi-Pyrénées and
Languedoc-Roussillon, to be merged as one of the fourteen new super-regions after the territorial reform
law passed by the National Assembly in July 2014. Regarding landform development, the main property
of the country is that of a large plateau, itself part of a larger unit formerly known as Franc's Massif Central
(Baulig 1928; Martonne 1942), where most of the rivers flow through deeply entrenched valleys, some-
times taking the appearance of gorges like the Tarn both upstream from Millau and immediately west of
the city, where the stunning viaduct designed by the architect Norman Foster stands. Sometimes a hilly
landscape with a higher elevation locally looks out over the plateau, as in the Palanges Massif and Lévezou
Mountains (Fr. Monts du Lévezou) west of Millau (Aveyron), in the Lacaune Mountains (Fr. Monts de Lacaune)
east of Castres (Tarn), in the Espinouse Mountains northwest of Béziers (Hérault) or in the Black Mountains
north of Carcassonne (Aude). In fact, the highest summits are, the well-named Montgrand (literally, ‘big
mountain’, 1,269 m) south of Lacaune (at 1,270 m, Mount Rascas, Fr. Puech de Rascas) is a manmade plat-
form built for military use nearby), followed by Nore Peak (Fr. Pic de Nore, 1,211 m), an asymmetric mid-size
mountain with round features between Castres and Carcassonne. In the eastern part of the Lacaune
Mountains south of Sylvanès Abbey, a particularly picturesque landscape of ridges and valleys despite the
presence of increasingly more wind turbines impacting the scenery, a few summits stand near 1,100 meters
such as Merdelou (1,110 m) and Croix de Marcou (1,093 m).

The geologists Dufrénoy and Élie de Beaumont (1841), who created the first geological map of France,
extended the compound name of the Black Mountains (Montagne Noire) to all the pre-Jurassic areas of
the southern Massif Central, including granites, migmatized gneiss and mica-schist, as well as sedimen-
tary formations of Lower Palaeozoic age and low metamorphic grade. This is explained by Jules Bergeron
(1887), the creator of the first detailed 1 : 80,000 geological map:

Le massif montagneux qui s’étend de Castelnaudary à Lodève porte les différents noms de montagne Noire,
d’Espinouse, de Saumail et de Caroux; mais il présente, au point de vue de sa constitution géologique, une
unité telle qu’on ne peut y faire les distinctions admises en géographie, et l’on est en droit de le désigner tout
entier sous le nom de Montagne Noire, qui est celui de la plus grande chaîne« (The mountain range that extends
from Castelnaudary to Lodève bears the various names of the Black Mountains, Espinouse Mountains,
Saumail Mountains, and Caroux Mountains, but from the point of view of its geological formation it rep-
resents a unit such that we cannot make distinctions on a geographical basis, and it is appropriate to designate
all of it as the Black Mountains, which is its largest chain.)

Figure 2: Bojan Erhartič in Giverny, August 29th, 2013. In the group photo, Bojan stands in the last row, second from right (blue T-shirt), near Emmanuel
Reynard.
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Despite the reservations expressed by the geomorphologist Henri Baulig (Beckinsale and Chorley 1991;
Derruau 1999), and that geographers disagree with the excessive extension geologists give the name of the
Black Mountains when they apply it to the entire southwest part of the Massif Central, including the Agout
Plateau, the Lacaune Mountains, and the Southern Segala (Baulig 1928), this use has persisted to today
(Thoral 1935; Gèze 1949; Arthaud 1970; Faure et al. 2009). Therefore, the term Black Mountains is used
in a broad sense at the regional scale for a geological massif comprised of an Axial Zone sandwiched between
the Northern Side and the Southern Side (Figure 3), and in a narrow sense the Black Mountains is the term
used at the local scale for the geographical tract of land that overlooks the Thoré Valley in the vicinity of
Mazamet (Figure 4).

With regard to the geological literature, the publication of the Castres sheet in 2013 completed the pub-
lication of the detailed 1 : 50,000 geological map, which began in the early 1970s, and which is summarized
by the 1 : 250,000 Montpellier sheet (Berger et al. 2001; Alabouvette et al. 2003). Concerning the pre-Permian
basement, Demange (1975, 1998, 1999) sought to find the model proposed in the Eastern Pyrenees by
Fonteilles and Guitard (1977) in the Black Mountains. However, the Ordovician age (Roger et al. 2004;
Cocherie et al. 2005) of orthogneiss of the Axial Zone has since invalidated the hypothesis of several
»Precambrian orthogneissic cores« involved in thrust nappes of Penninic style (Laumonier et al. 2004;
Charles et al. 2009; Roger et al. 2015). Consequently, recent works (e.g., Faure et al. 2009, 2010) prefer to
go back to former structural maps such as those published by François Arthaud (1970) or even by Bernard
Gèze (1949).

With regard to the geomorphological literature, since the pioneering essay by Abbé Jean-Louis
Giraud-Soulavie in 1781 (Baulig 1928; Chorley et al. 1964), numerous works concerning the southern Massif
Central have been devoted to the development of its landforms, with special emphasis on the strong con-
trast between remnants of paleoplains in the sense of Ollier (1991) and deeply incised valleys (Giusti 2002),
as exemplified by the emblematic Espinouse–Caroux Plateau overlooking the Orb–Jaur Valley (Figure 5).
Obviously, the explanation of landforms such as paleoplains deals with long-term geomorphology; that
is, »the study of landforms that are of mostly pre-Quaternary, Cenozoic, Mesozoic or even Palaeozoic age, …
with the lowering of a land surface to the base level (mostly sea level), leaving a new land surface« (Ebert 2009).
There is a long history of long-term geomorphological studies in the southern Massif Central, which, on
the one hand, offers any geoscientist (geographer, geologist, or geomorphologist) a large amount of signif-
icant data and observations but, on the other hand, adds to the difficulty because the proposed interpretations
are not of equivalent value and often contradict one another. Moreover, for works published before 1980,
there is also the difficulty of correspondence between current science and the former scientific framework.
To take just one example, the definitions of the Miocene, Pliocene, and Quaternary have changed substantially
since Baulig's thesis in 1928 about the effects of Neogene eustatic variations throughout the Mediterranean
basin (Beckinsale and Chorley 1991; Klein 1999), and so any citation of older publications have to be care-
fully contextualized. However, any work, regardless of the date of publication, refers to local observations
(paleontological sites, geological outcrops, sections of soils, and geomorphological point of views) that may
still have some value as long as they have been carefully checked (including in the field, if this is even pos-
sible) and interpreted according to scientific criteria and standards currently in use. However, another point
must be now emphasized, which is the scope of the conclusions in relation to the size of the area studied.
The most frequent situation is that of local studies attempting to generalize their findings to the southern
Massif Central as a whole. This would be justified if the bedrock (solid) were of homogeneous composi-
tion and structure, which is not the case at all. This approach systematically leads to inconsistencies because
local results are difficult to generalize to all of the southern Massif Central. Even a careful study such as
the one by Ambert (1994), focusing on a transect from Millau (Causses, Aveyron) in the north to Montpellier
(Bas-Languedoc, Hérault) in the south, leads to conclusions that are not really convincing at the region-
al scale. Incidentally, over-specialization is another limitation; for example, when karst specialists consider
it unnecessary to study the nearby crystalline massifs, or, conversely, when bedrock specialists set aside
the Causses geomorphology. However, at a larger regional scale, both morphostructural units function as
open systems and sub-systems involved in a common history they share geomorphologically speaking.
This is precisely what makes the works by Baulig (1928) and Le Griel (1988) interesting: these two major
works, sixty years apart, integrated the regional scale into an overall analysis of the Massif Central and its
neighboring regions (Giusti 2002, 2012).
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Figure 3: The Black Mountains in the broad sense as a geological massif (Faure et al. 2010: 656), modified to show the emplacement of the Black Mountains
in Figure 4.

Figure 4: The Black Mountains in the narrow sense as a geographical massif (DEM from IGN, Géoportail … 2014).



3 Palaeozoic limestones in the Black Mountains: from outcrop
to landscape, extensive geodiversity
In the impressive karst study Grottes et Karsts de France (Caves and Karst in France, Audra 2010), thirteen
references are devoted to the karst phenomena and landscapes of the garrigues, Grands Causses Plateaus,
and Black Mountains, with an interesting text about karst systems of the Minervois (Bès 2010) in the south-
west part of the Southern Side (Figure 3). Unfortunately, nothing is said about the geo(morpho)logy of
other calcareous outcrops of the mountains of Pardailhan, Faugères, or Cabrières (also on the Southern
Side) or, moreover, about the small limestone plateaus (Fr. causses) linked to the large outcrops of Cambrian
limestones on the Northern Side of the Black Mountains, mainly in the areas of Marcou and Mélagues
(Aveyron), or in Dourgne and Sorèze near Revel (Tarn; e.g., Gazelle 1979; Favory and Gazelle 1982). In
the Black Mountains considered as a geological massif (Figure 3), carbonate sedimentary rocks such as
limestones or dolomites are well represented in the lower part of the Cambrian system, in all of the Devonian
system, and in places in the Lower Carboniferous sub-system (Tournaisian). It must be pointed out that
Carboniferous marine sedimentary deposits of the »Klippen of Cabrières« unit are known of many geol-
ogists worldwide due to the presence of a Global Boundary Stratotype Section and Point (GSSP) located
at the »La Serre« section, where the base of the Carboniferous System, Mississippian Sub-System, and
Tournaisian Stage are defined (Gray 2013; GSSP for Tournaisian … 2014). Two other GSSPs are located
nearby: the Coumiac Quarry (Figure 6), the base of the Famennian Stage (GSSP for Famennian … 2014)
and the Mount Suque Pass (Fr. Col du Puech de la Suque), the base of the Frasnian Stage and Upper Devonian
Sub-System (GSSP for Frasnian … 2014).

The second edition of Gray's textbook (2013) proposes a new and more comprehensive definition of
»geodiversity« as »the natural range (diversity) of geological (rocks, minerals, fossils), geomorphological
(landforms, topography, physical processes), soil and hydrological features. It includes their assemblages,
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Figure 5: The Espinouse–Caroux Plateau seen from Somail, looking eastward, 2009. Note the contrast between the faint sub-horizontal relief of the highland
plateau and the strong sub-vertical southward dip of the Axial Zone gneisses (as exemplified in Ramandure, Montahut, and the Ourliades Rocks).
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structures, systems and contributions to landscape.« The second part of this helpful definition confirms
the belief that it is appropriate to use the nested concepts of geotope, geofacies, and geosystem as defined
nearly half a century ago by the geographer Toulouse Bertrand (1968), which can easily be applied to geo-
morphological objects and processes that affect them (Giusti et al. 2010; Giusti et al. 2013).

2.1 At the scale of a single outcrop: the geotope
Of course, it would be quite easy to start this section with some famous examples of quarries of ornamental
stones, such as those of Caunes-Minervois north of Carcassonne, which provided the red marble of Languedoc
used for the Grand Trianon (or »Marble Trianon«) in Versailles (Gèze 1979; Lorenz and Féraud 2004), or
the Marbres de France quarries near Saint-Pons-de-Thomières (Marbres … 2014). However, it is more inter-
esting here to mention three outcrops of rather small extension, but that are interesting pieces of great
significance though still poorly connected (at least two of them) into the geological jigsaw puzzle of the
Black Mountains as part of the patchwork of the Variscan belt (Faure et al. 2009, 2010).

2.1.1 The diverse values of the Le Bessou geotope
From Saint-Gervais-sur-Mare (Hérault), Road D 922 rises towards Lacaune (Tarn), crossing the pass at
La Croix de Mounis (808 m). In the climb, about 1.5 km past Le Péras near the locality of Le Bessou, the
section of the road exhibits a coarse conglomeratic outcrop of Upper Carboniferous age (Stephanian, h5 on
the 1 : 50,000 geological map) that lies unconformably on a light grey massive dolostone formation of Lower
Cambrian age (k2 on the 1 :50,000 geological map), formerly known as »Calcaires à Archéocyathes« (Figure 7,

Figure 6: The Upper Coumiac Quarry, near Cessenon-sur-Orb (Hérault), 2006. Pelagic calcilutites, mostly red tinted and well-bedded. The GSSP between
the Frasnian and Famennian Stages (Devonian) is adjacent to the southeastern border of the quarry that was mined for a red nodular limestone exported
all over the world (e.g., for the White House in Washington, or the French tourism office (Fr. Maison de la France) in Rio de Janeiro). This series corresponds
to the Famennian Biological Crisis responsible for one of the most severe mass extinctions in Earth’s history.
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top left). The dark Stephanian conglomerates contains numerous heterometric fragments of sandstones
(Lower Cambrian, k1 on the 1 : 50,000 geological map) and dolostones (Lower Cambrian, k2). Therefore,
the geotope of Le Bessou has a dual heritage value, first as a site of geological interest (geosite) and second as
a site of geomorphological interest (geomorphosite). Like anywhere else in the Massif Central, the local Stephanian
deposits are part of an intramontane coal basin (Graissessac) that is coeval with a D5 event associated with
a late orogenic extensional tectonic regime accommodated by NNE–SSW stretching (Faure et al. 2009).
Concerning the block of Cambrian limestone k2, it could be an autochthonous outcrop, but it has also been
interpreted more likely as an olistolith fallen in the intramontane basin during the Late Carboniferous sed-
imentation (Becq-Giraudon 1984): from the geomorphological perspective, the carbonate formation k2 of
Lower Cambrian age was not karstified much before fossilization by the deposits of the Upper Carboniferous,
as a careful examination of the unconformable local contact reveals. The other value of this geotope is to
provide an excellent view of the Orque Cliff (Fr. Falaise d’Orque) with the Marcou Mountains (Fr. Montagne
de Marcou) in the distance (Figure 10), so it can be defined as a geospot because the outcrop here is cou-
pled with a major view of panorama-type (Giusti et al. 2013).

2.1.2 The paleogeographic value of the Mas de Barthès geotope
A long and winding road provides access in the twenty kilometers from Camarès (Aveyron) to Lacaune
(Tarn), passing through the Bataillole Pass (Fr. Pas de la Bataillole). Just west of the pass, facing Mas de
Barthès, the section of the road exhibits an outcrop of Silurian limestones (Figure 7, top right), which con-
nects with the large Silurian area of Murasson (Aveyron), known since the end of the nineteenth century
(Bergeron 1883). Thereafter, a detailed geological survey of the local Silurian was carried out by Marcel

Figure 7: Some interesting geotopes in the Black Mountains. From top left, clockwise: 1) Stephanian conglomerates of the Graissessac Basin lying
unconformably on the Lower Cambrian dolostones of the Mélagues Unit near Le Bessou, west of Saint-Gervais-sur-Mare (Hérault), 2003; 2) Silurian
Orthoceras limestones of the Murasson Unit near Mas de Barthès, southwest of Camarès (Aveyron), 2011; 3–4) Dolomite (Proterozoic? Cambrian? Devonian?)
of the eastern Axial Zone near La Billière, north of Lamalou-les-Bains (Hérault), 1981, partial view (3, below right, bar scale: 1 m) and general view
(4, below left, with * showing the position of photo 3).
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Thoral (1935), whose work was subsequently clarified by André Centène (1975, 1977) through the study of
Conodonts, and by Jean-Pierre Prian (1980) for lithostratigraphy and geological mapping (the boutonnières
of Le Cros, Laime's river, and the Rance Valley west and north of Mounes). It must be recalled that the Silurian
of Murasson (NS of the Black Mountains) is very different from that of the Laurens–Cabrières area on the Southern
Side (Chaubet 1937), a fact not really astonishing given the great complexity of the western peri-Gondwana
margin paleogeography (see the position of the Maures–Black Mountains block on the reconstructions by
Stampfli etal. 2013) and the intensity of tectonics in the outer zone of the Variscan Belt (Faure etal. 2014).

2.1.3 The enigmatic value of the La Billière and Castanet-le-Haut geotopes
More or less thick layers of limestone or dolomite may be interspersed throughout the mass of azoic meta-
morphic schists of low grade known as Schistes X, which envelop the magmatic and high-grade metamorphic

Figure 8: A disconnected geosite: limestone outcrops of the Upper Mare Valley near Castanet-le-Haut (Hérault). 1) At the entrance of the village, along
the D22e12 (43° 40’ 01’’ N 2° 58’ 25’’ E); 2) Same location, below the D22e12 (43° 40’ 02’’ N 2° 58’ 26’’ E); 3) The Mare, west of the village (43° 40’ 02’’ N
2° 58’ 07’’ E); 4) On the road to Pabo, D22e11, east of the village (43° 40’ 05’’ N 2° 58’ 54’’ E); 5) In the village, along Capials Creek (43° 40’ 07’’ N 2° 58’ 18’’E);
west of the village, along the Mare (43° 40’ 10’’ N 2° 57’ 40’’ E). All photos were taken in 1982.
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rocks (granites, migmatites, gneiss, micaschists, etc.) that form the Axial Zone. One of the most notable
examples is situated in the Saint-Gervais Mountains (Fr. Monts de Saint-Gervais) area north of
Lamalou-les-Bains (Hérault, 34), in an abandoned quarry near La Billière (Figure 7, below). The local Schistes
X series was first divided into three main groups X1, X2, and X3 (Ellenberger and Latouche 1967), in the
third edition of the 1 : 80,000 Bédarieux geologic map (Gèze 1971), then in nine formations numbered x3
to x11 (Ellenberger and Santarelli 1974) on the new 1 : 50,000 Bédarieux geologic map (Bogdanoff et al. 1984).
On the former, the La Billière dolomite is noted X2

C, and it appears on the latter as a strata included in the
x9 formation, labeled Schistes du Barry). However, the lithostratigraphic continuity of the »Schistes X« as
a single monocline was later challenged by Michel Demange, who divides it into four superposed inde-
pendent tectonic units (the autochthonous Axial Zone, the discontinuous Madalèze unit of epimetamorphic
grade, the Cabausse unit of andalusite-staurolite grade, and the Haute-Mare unit of low-grade metamor-
phism) separated by mylonitic thrust planes (Demange and Herrera Urbina 1989). Because the limestones
of Devonian age are generally quite rich in fossils (crinoids), it is possible and even likely that the La Billière
geotope corresponds to a tectonic unit (klippe) of Cambrian dolomites (Berger et al. 2001). However, an
older age (Upper Proterozoic?) cannot be excluded (Gèze 1949), especially because the Cambrian of the
Avene unit could be quite older than that of the Mélagues unit (Devaere et al. 2014), just north of the Upper
Carboniferous Graissessac Basin.

Even more puzzling are several tiny outcrops of calcareous formations to be observed here and there
in the Upper Mare Valley, mainly around Castanet-le-Haut (Hérault, 34), between the Axial Zone and the
southern limit of the Upper Carboniferous Graissessac Basin (Figure 8). Some are included in the »Schistes X«
(Figures 8.1 to 8.4), and others are only fragments pinched in the schists just at the base of the blaviérites
(rhyolitic tuffs and breccias), a formation of volcanic origin with strong deformation (Figures 8.5 and 8.6).
These outcrops are very difficult to date and to interpret because, in addition to the absence of fossils, they
are all situated along a steep north-dipping fault zone, with successive intervention of folding and thrusting
of southward tectonic vergence, a dextral shear zone, and vertical uplift (e.g. Demange 1993; Malavieille 2010).

2.2 At the scale of a group of outcrops: the geofacies
To illustrate a single outcrop (geotope), one photo is generally enough, perhaps two if a close-up is required
(e.g., Figures 7.3 and 7.4). In contrast, for a group of outcrops, it is necessary to offer at least a pair of twinned
pictures, sometimes more, with a large panoramic view and part of it as an example in the case of a very
homogeneous geofacies. If, as frequently happens, the geofacies is heterogeneous, the panoramic view has
to be supplemented by pictures as detailed as required. Both situations are exemplified by a comparison
of two sites.

2.2.1 A heterogeneous geofacies: the Roque Redonde olistolith
The Cabrières Unit is currently interpreted as an olistostrome about 20 kilometers long from Laurens in
the west to Villeneuvette in the east, well exposed at the southeastern part of the Devonian to Visean over-
turned folds of the Faugères Mountains (Fr. Monts de Faugères) para-autochthonous area (Faure et al. 2010).
This very complex unit, first described and mapped by Jules Bergeron (1899) and Bernard Gèze (1949),
exhibits large-scale olistoliths of Carboniferous and Devonian limestones, Silurian volcanites and Ordovician
turbidites, forming a wildflysch sequence deposited during the Visean and Early Namurian stages at the
front of the advancing nappes of the Southern Side (Engel et al. 1978, 1980; Feist and Galtier 1984). On
the geologic map (Figure 9, top left), the Visean wildflysch corresponds to two very distinct lithological
facies because huge blocks of shallow-water limestones formerly known as Productus giganteus reefs (Fr. récifs
à Productus giganteus; h2b, purple-grey) are packed in a thick formation mainly composed of silty shales
and greywacke-turbidites (h2b, medium grey). The reef limestone olistoliths are more or less hidden by
a sparse oak coppice, as shown by the rocky hills of Roque de Castel Viel (sparsely wooded) and Roque de
Loup (more wooded; Figure 9, top right). Most often, outcrops of light gray limestone are highly visible
and clearly identifiable in the landscape as for the mountain Roc Murviel (Figure 9, bottom left), where
rain seeps through the Visean limestone so that only lean soils and sparse vegetation may develop. The
ovoid mountain Roque Redonde (Figure 9, bottom right) is a small asymmetric massif that emerges from
the thick mass of the flysch and rising about a hundred meters above the floor of the Peyne Valley, which
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was probably cut just after the shaping of many partial erosion planes at the end of the Neogene Period
(Giusti 2002). Although the weak material of the wildflysch is frequently truncated by an erosion surface
known as a glacis d’érosion bearing vineyards today, the adjacent uplands are often made of limestone with
a local relief of 100 to 150 meters. During the Proto-Historic Period, those hills could be easily defended:
this is why ancient habitats of the Bronze Age and Iron Age might be found here and there on the top (Bagan
and Beugnon 2014).

2.2.2 A homogeneous geofacies: the Roc d’Orque escarpment
A heterogeneous geofacies leads back to outcrops and multiple geotopes because of the constant modifi-
cations of geological features of the topography, and so it is possible to show that, conversely, a homogeneous
geofacies leads to the landscape dimension. In the author's opinion, the geotope of Le Bessou (Figure 7.1)
should also be named a »geospot« because, looking towards the northeast, one can observe a panoramic
view whose main feature is an escarpment 50 to 100 meters high (Figure 10, top), culminating at the hill
Roc d’Orque (Figure 10, bottom left). According to the geologic map and recent works (Bogdanoff et al. 1984;
Devaere etal. 2013, 2014), the escarpment is made up of a solid dolomitic package (k2) referred to the Lastours
Formation (Minervois Nappe, Southern Side) conformably lying on a siliciclastic group (k1) correlated
with the Marcory Formation (Pardailhan Nappe, Southern Side; Figure 3). The upper part of the silici-
clastic group (k1) contains carbonate beds and lenses cropping out along the base of the dolomitic cliff
(k2), with a faunal assemblage that suggests that these beds may be a lateral equivalent of the mixed (car-
bonate-siliciclastic) Pardailhan Formation of the Southern Side (Devaere et al. 2013, 2014). Both Lower
Cambrian sedimentary layers form the Le Fau–Albes syncline (Figure 10, middle), so that the homoge-
neous geofacies nearly two kilometers long on the left bank of the Orque Valley is made up of a dolomitic

Figure 9: Geofacies of the Visean wildflysch near Vailhan (Hérault). 1 : 15,000 geologic map (top left, from the 1 : 50,000 Pézenas geologic map;
Berger et al. 1981) showing the emplacement of the hill Roque de Castel Viel (1a, 235 m) and the hill Roque de Loup (1b, 206 m; top right), then the
mountain Roc de Murviel (2,286 m; bottom left), both seen from the top of the hill Grand Glauzy (229 m, A*), and of the mountain Roque Redonde
(3,203 m; bottom right) southward from Vailhan (point 178 m, B*). Note that local relief is less than 150 meters. All photos were taken in 2008.
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escarpment in its upper part and a siliciclastic slope in its lower part (Figure 10, bottom left), both corre-
sponding to the normal limb of an asymmetric syncline. The deepening of the lower part of the Orque
Valley postdate the formation (probably at the end of the Neogene Period) of several partial planes of ero-
sion (Giusti 2002), here represented by Le Péras strath terraces (a, b, and c, Figure 10, bottom right). In
the end it must be pointed out that the Orque Valley is not a symmetrical one because the right slope is
very different from the left slope, where the Roc d’Orque dolomitic pillar (geotope) and escarpment (geo-
facies) are part of a larger geosystem as a whole.

2.3 At the scale of a landscape: the geosystem
The dolomitic heart of the Le Fau–Albès syncline is an unsung paradise for karst studies (e.g., Albès Cave),
as well as for fans of canyoning (e.g., Albès Canyon). If, instead of examining landforms from one or two
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Figure 10: Geofacies of the Lower Cambrian k1–k2 of the Le Fau-Albès syncline in the Mélagues Unit, west of Saint-Geniès-de-Varensal (Hérault). Below
the panoramic view (top) taken from the Le Bessou geotope (Figure 7.1), 1 : 15,000 geologic map (center left, from the 1 : 50,000 Bédarieux geologic
map; Bogdanoff et al. 1984) and topographic map (center right) at the same scale showing the emplacement of the hill Roc d’Orque (10.4, 846 m;
below left) and Rec de Rose Falls (10.5*, dry during summer) with the right slope of the Orque Valley near Le Péras. All photos were taken in 2009,
except lower right, 2003.
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Figure 11: Geosystem of the Marcou Mountains (Fr. Monts de Marcou) in the Mélagues Unit (Eastern Monts de Lacaune Mountains, Aveyron and Hérault).
CM: Croix de Marcou. LY: Liaury. SSA: Signal de Saint-Amans. AL: Albès. LB: La Baraquette. LF: Le Fau. 11.1: Panoramic view from the Espinouse (2009),
and showing the entire extension of the dolomitic heart (k2) of the Le Fau–Albès syncline from La Baraquette in the west. Rounded summits such as
the Signal de Saint-Amans (SSA* 1,008 m) or the Croix de Marcou (CM* 1,093 m) are associated with the siliciclastic formation (k1), which forms ridges
rising 150 to 250 meters above the local relief of elongated and subhorizontal troughs related to the dolomitic formation (k2). 11.2 and 11.3: Separate
views of the geofacies of Causse d’Albès (left) and Causse de Saint-Pierre-des-Cats with Liaury in the distance (right), both pictures were taken from
the SSA (2009). 11.4: Also from SSA (2009), a panoramic view showing the geosystem of linear valleys associated with the dolostones (k2) of Le Fau–Albès
syncline and Saint-Pierre-des-Cats monocline, and intervening round ridges related to the sandstones (k1) of the Mélagues anticline (SSA) and Marcou
thrust (CM). 11.5 and 11.6: Separate views of a planar landform in the dolostones south of Liaury (left, taken from Cayourtes) and geofacies of the
Albès syncline in the Bobes area (right, taken from Liaury; both in 2007).
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viewpoints only (Figure 10), one coordinates a series of observations from multiple viewpoints forming
a network, such as in the case of disconnected geomorphosites proposed by Reynard (2009), it becomes
possible to move from the geofacies to the perception of the entire geosystem, as shown in the case study
of the Marcou Mountains (Fr. Monts de Marcou; Figure 11). Incidentally, the implementation of such a photo
composition requires a good knowledge of the field, acquired after several observation missions and bench-
marking. The main summits are associated with Lower Cambrian sandstone (k1). Large karst landforms
that are quite frequently more or less flat are reported on the topographic map using the term causse ‘lime-
stone plateau’ (Figure 10, center right). They can be observed 150 to 250 meters below the siliciclastic culminating
ridges, and are probably related to a phase of local planation that occurred in the highlands during the
Neogene (Miocene?). It has been shown that, in the lowlands, those partial planes of erosion are extend-
ed by a regional palaeosurface (Giusti 2002). The current landscape is the result of further excavation of
the valleys during the Neogene Period and Pleistocene Epoch, although another phase of partial planation
with formation of strath terraces could occur at the very end of the Neogene. In short, the Espinouse–Caroux
paleoplain is probably a planation surface of regional extension quite well preserved on the magmatic and
metamorphic rocks of the Axial Zone (Figure 5), whereas phases of local planation in the Marcou Mountains
(Fr. Monts de Marcou) are documented by possible Miocene (Figure 11) and Late Neogene (Figure 10) par-
tial planes of erosion.

3 Conclusion
To conclude, this geosystem, which combines the geofacies of dolomitic synclinal valleys on the one hand
and the geofacies of sandstone anticlinal ridges on the other, was finely described by the eminent geog-
rapher and geomorphologist Henri Baulig (1928, 292) nearly a century ago: »Les calcaires, moins résistants,
donnent des sillons au sol rouge, avec des buis, de beaux hêtres, du froment, du maïs, des grottes et de fortes
sources; les schistes et psammites forment au contraire des crêtes étroites, aux sols minces et grisâtres, por-
tant des châtaigniers, des hêtres rabougris, de maigres cultures de seigle et de sarrazin« (Limestones, which
are less resistant, create valleys with red soil with boxwood, beautiful beech trees, wheat, corn, caves and
powerful springs; in contrast, shale and psammites create narrow ridges with thin grayish soils support-
ing chestnut, stunted beech, and meager crops of rye and buckwheat). Today, these crops are in decline,
except for corn, there are still herds of sheep, and numerous wind turbines dot the terrain, impacting the
landscape. But the Misty Mountains, the River Bruinen, and the Glittering Caves are still there.

The wind's in the treetop, the wind's in the heather;
The stars are in blossom, the moon is in flower,

And bright are the windows of Night in her tower.
– J. R. R. Tolkien, The Hobbit
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• 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 tables in 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 illustrative material – 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).

Maps should 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

Acta geographica Slovenica, 56-1, 2016

173



Acta geographica Slovenica, 56-1, 2016

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

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

Photographs have 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.cigliczrc-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 Acti geo grap hi ci
Slo ve ni ci – 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 pre gled ni ce 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 gra fič ne pri lo ge – 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.

Zem lje vi di naj 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).

Grafikoni naj 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.

Fo to gra fi je 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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