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TYPOLOGY OF SLOVENIA's ALPINE
REGION WITH EMPHASIS ON LAND USE
AND CHANGES IN LAND USE

TIPOLOGIJA SLOVENSKEGA ALPSKEGA
SVETA S POUDARKOM NA RABI IN
SPREMEMBAH RABE TAL

Franci Petek

Upper Bohinj valley — looking from a distance it merely seems completely rural,
but closer look reveals intensively transformed social structure
(photograph: Franci Petek).

Zgornja Bohinjska dolina — na videz povsem kmecka pokrajina ima Ze mo¢no
spremenjeno socialno strukturo (fotografija: Franci Petek).




Franci Petek, Typology of Slovenia's Alpine region with emphasis on land use and changes in land use

Typology of Slovenia's Alpine region with emphasis
on land use and changes in land use

UDC: 911.5:711.14(497.4-924.43)
COBISS: 1.01
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ous data on land use and changes in land use, surface elements, and sociogeographical factors. To illustrate
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bouring cadastral municipalities in other mezzo-regions. This knowledge and numerous data layers were
the basis for the elaboration of a synthetical typology of Slovenia's alpine region. With the help of the hier-
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1 Introduction

Figure 1: Slovenia's alpine region relative to land use.
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This article presenting the elaboration and content of the typology of the alpine region evolved from the
author's doctoral thesis (Petek 2004). In the thesis, I established the connection of land use and changes
in land use with natural elements and sociogeographical factors in the 19% and the 20 century in Slovenia's
alpine region for each cadastral municipality. To show regional differences in land use, changes in land
use, natural elements, and sociogeographical factors, I divided Slovenia's alpine region into mezzo-regions.
It proved that the defined mezzo-regions, which served for establishing differences in the distribution of
similar processes in the region, were not the most suitable.

With the use of the hierarchical method for classification into groups (cluster analysis) and factor analy-
ses, seven types (groups) of cadastral municipalities in the alpine region appeared whose borders did not
match the defined mezzo-regions.

2 Methodology

In the formation of mezzo-regions, I mainly employed elaborated natural geographical regionalizations
(Melik 1954, 1957, 1959; Ilesi¢ 1958; Gams 1983; Gams, Kladnik, Orozen Adamic 1995). I also employed
them in establishing the boundaries within the alpine region. Among them, the group regionalization study
by Gabrovec, Kladnik, Orozen Adamic, Pavsek, Perko, and Topole (1998, 30-31) was most interesting for
my study since its methodology for defining regions considers the data on land use (Perko 1998, 24). Because
the sub-mezzoregions from the group regionalization study were too large, I used the administrative bor-
ders of Austro-Hungarian provinces (Gabrovec, Rajsp 1998, 18—19) as my second criteria for defining
mezzo-regions, and the record of the pasturing rights of individual villages (Melik 1950; Fajgelj 1953;
Jordan 1945; Marsano 1932; Senegaénik 1985; Vojvoda 1967, Ceréek 1949) as my third criteria. In method-
ological sense, I also tried to avoid the traps in the realization of regionalization schemes pointed out by
Persolja (2004). Slovenia's alpine region was thus divided into six mezzo-regions: the Soc¢a Julian Alps,
the Sava Julian Alps, West Karavanke, East Karavanke, Kamniske Alps, and Savinjske Alps.

In determining land use changes and their correlation with surface elements and sociogeographical char-
acteristics, I realized that the cadastral municipalities within each defined mezzo-region do not necessarily

cadastral munacipality borderline

- Soca Julijan Alps
- Sava Julijan Alps —— mezzo-region borderline
|:| ‘West Karavanke
|:| East Karavanke

- Kamniske Alps 0km 5 10 15 20 25

[ savinjske Alps © GIAM ZRC SAZU 2005

Figure 2: Mezzoregions in Slovenia's alpine region defined on the basis of natural geographical regionalization, the administrative borders
of the Austro-Hungarian provinces, and the pasturing rights of villages.
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have similar properties but rather have properties similar to neighbouring cadastral municipalities in other
mezzo-regions. This knowledge and numerous data layers were the foundation for elaborating the syn-
thetical typology of Slovenia's alpine region.

Before I elaborated the synthetical typology, I acquired partial syntheses or groups of cadastral munici-
palities relative to the similarities among them for each of the three data complexes (surface elements,
sociogeographical factors, and land use and land use changes) with the help of hierarchical classification
into groups or the Ward method of cluster analysis (Ferligoj 1989, 65).

In my study, I enumerated a large number of individual variables for both the surface elements and the
sociogeographical factors. Using factor analysis, I determined which variables had the greatest correla-
tion with the acquired factors (Bajt, Stiblar 2002, 146; Rebernik 1996, 224) and thus reduced the number
of variables. This achieved the easier discernment of the reciprocal influence of many variables and reduced
the possibility of misinterpreting the correlations I established for surface elements and for sociogeographical
factors in land use and changes in land use.

2.1 Typology of the alpine region on the basis of natural surface elements

For surface elements, we did a factor analysis of the proportions of individual surface elements for each
cadastral municipality: inclination classes, altitude classes, relief units (Podobnikar, Ostir, Stanci¢ 2003),

Factor 1 =48.9%

% of valley area

% of inclinations up to 12°
% of gravel

Factor 2 =21.1%
% of altitudes above 1,700 meters
% of inclinations between 12° and 30°

- 1% group - 5™ group okm 5 10 15 20 25
B group B group
] 3 group

th . . Source: Podobnikar et al 2003
- 4" group —— mezzo-region borderline © GIAM ZRC SAZU 2005

cadastral munacipality borderline

Figure 3: Groups of cadastral municipalities in Slovenia's alpine region according to similarities relative to selected surface elements.
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and dominant rock (Verbi¢ 1998; 74-75). All together there are twelve different variables. We got one dis-
tinctive factor and a second less distinctive factor with only two variables having a high correlation with
it (r>0.7). The first factor explains almost 50% of the total variance, and three variables have a very high
correlation with it (r>0.7): proportions of valley area, proportion of inclinations up to 12°, and proportions
of gravel. With the second factor, which explains a good 20% of the total variance, two variables are strong-
ly linked: proportion of altitudes above 1,700 meters and proportion of inclinations between 12° and 30°.

Using a contingency table, we calculated the correlation between groups of cadastral municipalities accord-
ing to similarity relative to land use and land use changes and groups of cadastral municipalities similar
relative to natural conditions according to variables selected from factors 1 and 2. We calculated that these
two connections are statistically important at a 99% trust level. The correlation coefficient for the first
connection is 0.4306, and for the second, 0.5034. The t-test border coefficient is exceeded by twice in both
correlation coefficient values.

2.2 Typology of the alpine region on the basis of social factors

In searching for the most representative sociogeographical factors, we considered seventeen variables for each
cadastral municipality in our factor analysis. I took the data from the municipality lexicons (Leksikon
obcin 1904-1906), population censuses (1953, 2002), and the agricultural census of Slovenia (2000).

Factor 1 =29.9%

index of population 1900-2002

index of active population 1953-2002

% of active population in agriculture in 2002
hectares of all used land, 2000

Factor 2 = 20.3%

hectares of farming land in use 2000
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index of number of cattle 1900-2000
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Source: Statistical office of RS 2000

Figure 4: Groups of cadastral municipalities of Slovenia's alpine world according to similarities relative to the selected sociogeographical variables.
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The first factor explains just under 30% of the total variance and has a high correlation (r>0.7) with the
index of the growth of population between 1900 and 2002, the index of the growth of the active popula-
tion between 1953 and 2002, the proportions of active rural population in 2002, and hectares of all used
farmland per farm in 2000. The variables selected from factor 1 could be called »demographic variables«
and the factor could be called the »demographic factor,« even though the combination also contains one

property variable.

The second factor explains 20% of the total variance of all sociogeographical variables and has a very high
connection with hectares of farming land in use per farm in 2000, hectares of privately-owned forest land
per farm in 2000, total heads of cattle per farm in 2000, and the index of the number of cattle
between 1900 and 2000. The variables selected from factor 2 could be called »farming variables,« and the

factor could be called the »farming factor.«

Using a contingency table, we calculated the correlation between groups of cadastral municipalities accord-
ing to similarities relative to land use and the changes in land use and groups of cadastral municipalities
that are similar relative to the sociogeographical variables according to factor 1 and 2. We calculated that
both correlations are statistically important at a 99% trust level. The correlation coefficient for the first

is 0.3614, and for the second, 0.3021.

Table 1: Characteristics of groups of cadastral municipalities in Slovenia's alpine world according to similarities of the chosen
sociogeographical variables for factor 1 (demographic factor) and factor 2 (farming factor).

Factor Variable Group1  Group2  Group3  Group4 Group5 Group 6
Demographic  Index of population, 19002002 48.2 69.1 55.3 163.7 1110 4148
factor (1) Index of active population, 1953-2002 46.6 719 50.7 135.6 97.0 185.4
% of active population in agriculture in 2002 6.4 19.7 40.2 5.0 45 1.7
Hectares of all used land, 2000 143 19.1 57.8 147 19.2 124
Farming Hectares of farming land in use, 2000 5.4 41 12.8 71 49 6.7
factor (2) Hectares of privately owned forest land, 2000 79 39 45.9 12.8 56 10.7
Total heads of cattle 2000 43 2.7 8.5 7.0 6.2 10.9
Index of number of cattle, 1900-2000 50.9 12.8 721 83.2 1209  155.0

2.3 Typology of the alpine world on the basis of land use and land use changes

I classified cadastral municipalities with the help of a tree based on the similarities in the proportions of
categories of land use in 1900 (Leksikon obcin 1904-1906) and based on similarities in the proportions
of surface represented by processes of changes in land use such as afforestation, grassing over, intensifi-
cation, and urbanization between 1900 and 2000 (Leksikon obcin 1904—1906; the map shows agricultural
land use in 2002). I thus determined which cadastral municipalities had a similar initial situation of land

Table 2: Characteristics of groups of cadastral municipalities in Slovenia's alpine world relative to similarities in proportions of
categories of land use in 1900 and proportions of surfaces of cadastral municipalities covered by processes of changes in land use
between 1900 and 2000.

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
% of afforestation, 1900-2000 414 448 25.5 25.6 16.0 16.8
% of grassing over, 1900-2000 0.0 0.1 0.1 0.0 0.2 16
% of urbanization, 1900-2000 11 0.5 0.3 112 2.1 9.0
% of intensification, 1900-2000 0.0 0.0 0.0 0.0 0.0 0.4
% of fields, 1900 10.2 5.6 2.7 46 8.8 271
% of meadows, 1900 8.8 30.1 6.5 12.8 17.5 27.6
% of pastures, 1900 40.3 28.3 20.0 341 10.3 13.0
% of forest, 1900 37.7 28.0 427 343 60.2 26.8
% of other, 1900 3.0 8.1 28.1 142 32 55
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Figure 5: Groups of cadastral municipalities in Slovenia's alpine world according to similarities in land use in 1900 and changes in land
use between 1900 and 2000.

use and similar processes of changes in land use later in the hundred-year period. At Euclid's distance 15,
I got six groups of cadastral municipalities that do not coincide with the mezzo-regions (Figure 2). It proved,
for example, that in the Soca Julian Alps there are two large groups of cadastral municipalities that dif-
fer in land use and changes in land use: compared with the Kobarid region, in the Bovec region
afforestation was less intensive almost by half, there were fewer meadows by half, but the category »other«
accounted for twice the area due to the amount of barren land above the tree line.

3 Synthetical typology of the alpine world

From even a simple comparison of the partial syntheses or typologies of the alpine world, it is evident
that the majority of cadastral municipalities with similar land use in 1900 and similar changes in land
use between 1900 and 2000 (see Figure 5) occur in different groups according to similarity relative to sur-
face elements (see Figure 3) and sociogeographical factors (see Figure 4). For the final or synthetical typology
of Slovenia's alpine world we therefore used the proportions of surface occupied by all four processes of
the change in land use, five categories of land use, three population variables, three property variables,
two stock farming variables, and five surface element variables for each cadastral municipality, all togeth-
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Figure 6: Types of cadastral municipalities in Slovenia's alpine area relative to similarities in land use and changes in land use, surface
elements, and demographic, property, and farming factors; isolated cadastral municipalities are not united.

er a total of twenty-two variables for each cadastral municipality. Ward's method of hierarchical classifi-
cation into groups produced seven distinct groups or types of cadastral municipalities that are similar
relative to all twenty-two variables. The average values for each group are presented in Table 3.

Table 3: Characteristics of synthetical types of cadastral municipalities in Slovenia's alpine area relative to land use and changes in land
use; demographic, property, and farming factors; and surface elements.

Type 1 Type2  Type3 Type 4 Type 5 Type6  Type7

9% of afforestation, 19002000 319 449 385 271 17.2 19.8 141
% of grassing over, 19002000 0.0 0.0 0.0 0.1 0.8 04 0.1
9% of urbanization, 1900-2000 1.0 1.0 0.6 *4,0 2.0 10.4 4.4
% of intensification, 1900-2000 0.0 0.0 0.0 0.0 0.2 0.1 0.0
% of fields, 1900 54 5.1 6.1 24 9.9 20.3 16.5
% of meadows, 1900 19.7 332 6.7 112 11.0 251 222
% of pastures, 1900 23.5 26.5 30.9 26.9 16.5 19.1 9.7
9% of forests, 1900 46.7 275 49.6 36.0 58.4 28.8 476
% of other, 1900 46 7.7 13.7 235 43 6.7 4.0
Index of population, 1900-2002 108.2 481 773 88.4 91.0 290.2 221.9
Index of active population, 1953-2002 85.6 52.5 75.6 69.3 86.3 151.0 1418
9% of active persons in agriculture, 2002 5.6 71 25.0 104 171 18 49
Hectares of all used land, 2000 15.7 134 51.6 13.1 26.9 11.8 132
Hectares of farm land in use, 2000 56 52 10.8 58 7.2 5.2 55
Hectares of privately-owned forest land, 2000 8.2 49 33.6 6.0 17.8 6.2 7.0
Total heads of cattle, 2000 39 3.7 76 41 7.0 6.1 8.3
Index of the number of cattle, 1900-2000 56.8 31.6 71.9 44.0 76.6 83.8 137.0
% of inclinations up to 12° 27.8 15.0 9.4 10.7 23.7 50.0 46.5
% of inclinations between 12° and 30° 50.1 41.6 49.7 349 54.5 34.7 40.4
% gravel 255 20.0 8.9 211 10.6 57.2 350
% of altitudes of 1,700 m and over 1.7 13 741 17.6 0.9 3.2 0.5
% of valley surfaces 10.5 12.6 5.6 8.6 19.2 60.5 60.7
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Figure 7: Final or synthetical types of cadastral municipalities in Slovenia's alpine area relative to similarities in land use and changes in
land use, surface elements, and demographic, property, and farming factors.

Thus, using statistical methods to be as objective as possible, we identified the types of cadastral munic-
ipalities that are similar according to changes in land use and according to the factors that influenced these
changes. Figure 6 illustrates the spatial distribution of each of the seven synthesis groups, and in Figure 7,
I ranged individual isolated cadastral municipalities into a surrounding group and thus got almost com-
pletely closed groups. I labelled each type according to regional consistency relative to the characteristic
sociogeographical element or the characteristic type of surface.

Type 1 is the »Bohinj« type since it occurs mainly in the Bohinj region. Characteristic of this type is that afforesta-
tion covers only 31% of the entire surface area, which is less than for types 2 and 3, and more than for the all
other types. The population stagnated but did not decrease, stock farming decreased heavily with the increas-
ingly unfavourable property structure, and this once important cattle farming area to a great extent lost its
function. More than a quarter of the surface has inclinations up to 12°, and only about 10% is valley land.

Type 2 is the »Breginj-Baska Grapa« type. This type is characterized by the greatest afforestation of all
the types (44% of surface area), an exceptionally high drop in population (50%), and an even greater drop
in stock farming than for type 1 (70% decrease in the number of cattle). Fifteen percent of the surface
has inclinations up to 12°, and more than a tenth is valley land. In this type, we could separate a narrow
area around Tolmin where stock farming is still an important economic activity.

Type 3 is the »isolated farms with prevailing forest« type. In this type, afforestation was heavy as well, reach-
ing almost 40% of the entire surface area. Spatially, this type is not quite uniform but still consolidated
from Jezersko via the Sol¢ava area to the central part of the Savinja Alps. In the past, a third of the sur-
face area was occupied by pastures and stock farming was well developed, as is evident by the recorded
drop in the number of cattle. This type includes the largest Slovene farms, the largest area of privately
owned forest, and the highest proportion of the active population employed in agriculture. Among all
the types, it has the least valley land, and half of the surface is inclined between 12° and 30°.

Type 4 is the »high mountain« type. Among the processes of land use changes, afforestation does not exceed
30% of the surface area although it has 4% more barren land than in 1900. This change is shown as urban-
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ization even though it is not true urbanization. The high mountain type is united in the central and west-
ern part of the Julian Alps and also includes the cadastral municipality of Zupanje Njive occupying the central
part of the Kamniske Alps. Barren areas cover as much as a quarter of the surface, and it has the highest
proportion of surface above the tree line among all the types. The drop in population is lower than in type 3,
but the decrease in the number of the active population is larger. The active population in agriculture rep-
resents a tenth of the entire population, and the property structure is similar to that in valley areas. Since 1900,
the number of cattle dropped by more than 50%, which is the greatest decrease after the »Breginj-Baska
Grapa« type. In the Julian Alps, this type could be divided into at least two more types, the Soca River Type
and the Sava River Type, primarily due to differences in demographic and property conditions. However,
the differences are obviously not so large as to be evident in land use and changes in land use.

Type 5 is the »forest« type. It consists of areas that already had a very high proportion of forest in 1900.
Relative to social characteristics, this type is quite heterogeneous: firstly, there are areas with vital agri-
culture that maintains the land use; secondly, there are areas with depopulation tendencies and aging
populations; and thirdly, there are areas leaning toward a stronger transition from agrarian to non-agrar-
ian landscapes. At present, afforestation occupies 17% of the surface and grassing over almost 1%, which
is relatively high with the data even indicating intensification. Urbanization is stronger than in the first
four types but considerably weaker than in types 6 and 7. Spatially, this is the most scattered type of cadas-
tral municipalities: in the west of Slovenia's alpine region is the mountainous side of Mezakla; the second
area is Jelovica from the Bohinj, Bled, and Selce side; the third area is the central part of the Karavanke
Mountains between Begunje and Lom pri Trzi¢u; the fourth area includes the Tuhinj and Dreta valleys;
and the fifth area covers the eastern edge of the Savinjske Alps and the eastern Karavanke Mountains. In 1900,
this type had the largest proportion of forest, which is why afforestation and the changes in general com-
pared to the other types were not strong. The population decreased by only a tenth, and the active population
somewhat more. The proportion of the active population in agriculture is high, totaling 17%. The size
structure of properties is also large for Slovenia's conditions, but with 27 hectares of land in use, it is almost
one hundred percent smaller than in Type 3. Given the amount of privately owned forest, agriculture relies
on forestry as well as on stock farming.

Type 6 is the »urbanized« type and unites cadastral municipalities in the belt between Hrusica, Bled, and
Radovljica with smaller groupings occurring in Trzi¢, between Otoce and Podnart, and in the areas of Duplje
and Stahovica. These are cadastral municipalities where the function of space changed: the importance
of agriculture dwindled completely in spite of the most suitable natural conditions. A small number of
farms cultivate the best farmland. In 1900, cultivated fields occupied some 20% of this type, and urban-
ization was the strongest among all the types (10%) until 2000; on the other hand, afforestation was relatively
strong (20%), given that more than half of the area in this type is valley surface. The population increased
by almost 200%, but the proportion of those now employed in agriculture is less than 2%. The surviv-
ing farms have a relatively high number of cattle (higher than in types 1, 2, and 4), in spite of the fact that
they have the least land in use of all the types. The cadastral municipalities above Jesenice (Planina, Plavski
Rovt, Javorniski Rovt) could constitute a subtype due to the lower intensity of urbanization.

Type 7 is the »valley-stock farming« type. Spatially, this type appears in combination with type 6, and
they have very similar surface elements. Urbanization was less than half of that in type 6, and afforesta-
tion was less intensive as well. It also resembles type 6 in the characteristics of the population shifts. The
proportion of active population in agriculture is lower than in all the other types (except type 6), but the
number of heads of cattle in this type is the highest among all the types, and the number of cattle has
increased by almost 40% since 1900. Technologically advanced farms oriented toward the intensive pro-
duction of milk are most characteristic of this type.

4 Conclusion

The synthetical landscape types of Slovenia's alpine world presented in this article indicate the diversity
of this characteristic Slovene region, as we divided the seemingly uniform region into as many as seven
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types. From their labels we can infer how different landscape elements dominate individual type or how
they mutually intertwine. Thus in the Bohinj and Breginj-Baska Grapa types, similar cadastral munici-
palities are united although by location they are bound to one or the other valley. The isolated farm with
prevailing forest type is bound to a special kind of settling, the high mountain type to characteristics of
the surface and therefore to climatic conditions, the forest type to the dominant land use, the urbanized
type to the most typical land use change, and the valley-stock farming type to an orientation toward an
intensive form of farming.

All this reflects the great intertwinement and reciprocal influences of various landscape factors and ele-
ments. The presented typology of Slovenia's alpine world is possibly a successful attempt to define similar
types of landscape within a seemingly uniform region. Land use and the land use changes, however, could
also be defined as the visual response of the landscape to the mentioned interdependence.
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1 Uvod

Clanek, v katerem je predstavljena izdelava in vsebina tipologije alpskega sveta, je nastal na podlagi avtor-
jeve doktorske disertacije (Petek 2004). V njej sem za vsako katastrsko ob¢ino ugotavljal povezanost rabe
in sprememb rabe tal z naravnimi prvinami in druzbenogeografskimi dejavniki v 19. in 20. stoletju na
obmodju slovenskega alpskega sveta. Da bi pokazal regionalne razlike v rabi tal, spremembah rabe tal, narav-
nih prvinah ter druzbenogeografskih dejavnikih, sem slovenski alpski svet razdelili na mezoregije.
Izkazalo pa se je, da vnaprej postavljene mezoregije, ki so sluzile za ugotavljanje razlik v razporeditvi podob-
nih procesov v pokrajini, niso najbolj ustrezne.

OD uporabi hierarhi¢ne metode za razvricanje v skupine (klastrske analize) ter faktorske analize se je izlus-
cilo 7 tipov (skupin) katastrskih ob¢in alpskega sveta, ki se v mejah niso ujemale z vnaprej postavljenimi
mezoregijami.

Slika 1: Omejitev slovenskega alpskega sveta v luci rabe tal.
Glej angleski del prispevka.

2 Metodologija

Pri oblikovanju mezoregij sem si pomagal predvsem z Ze izdelanimi naravnogeografskimi regionalizaci-
jami (Melik 1954, 1957, 1959; Tlesi¢ 1958; Gams 1983; Gams, Kladnik, Orozen Adamic 1995). Te so bile
v pomoc tudi pri sami omejitvi alpskega sveta. Med njimi je bila za mojo $tudijo najbolj zanimiva sku-
pinska regionalizacija (Gabrovec, Kladnik, Orozen Adami¢, Pavsek, Perko, Topole 1998, 30-31), saj
v metodologiji dolocanja regij uposteva tudi podatke o rabi tal (Perko 1998, 24). Ker pa so submezore-
gije iz skupinske regionalizacije prevelike, sem kot drug kriterij za dolo¢anje mezoregij uporabil upravne
meje avstroogrskih dezel (Gabrovec, Raj$p 1998, 18-19), kot tretjega pa pasne pravice posameznih vasi
(Melik 1950; Fajgelj 1953; Jordan 1945; Marsano1932; Senega¢nik 1985; Vojvoda 1967, Cercek 1949). V meto-
doloskem smislu sem bil pozoren tudi na pasti pri izvedbi regionalizacij, na katere opozarja Persolja (2004).
Na tak nacin je slovenski alpski svet razdeljen na 6 mezoregij: Soske Julijske Alpe, Savske Julijske Alpe,
Zahodne Karavanke, Vzhodne Karavanke, Kamniske Alpe in Savinjske Alpe.

Slika 2: Vnaprej postavljene mezoregije slovenskega alpskega sveta, oblikovane na podlagi naravnogeografskih regionalizacij,
upravnih meja avstroogrskih deZel ter padnih pravic.
Glej angleski del prispevka.

Pri ugotavljanju sprememb rabe tal ter njihove povezanosti s prvinami povrsja in druzbenogeografskimi
znacilnostmi, sem ugotovil, da katastrske ob¢ine znotraj vsake vnaprej postavljene mezoregije nimajo nujno
podobnih lastnosti, zato pa jih imajo lahko s sosednjimi katastrskimi ob¢inami v drugi mezoregiji. To spoz-
nanje in Stevilni podatkovni sloji so bili podlaga za izdelavo sintezne tipologije slovenskega alpskega sveta.

Preden sem izdelal sintezno tipologijo sem za vsakega od treh podatkovnih sklopov (prvine povrsja, druz-
benogeografski dejavniki ter raba in spremembe rabe tal) s pomoc¢jo hirarhi¢nega razvrscanju v skupine
ali Wardovo metodo klastrske ananalize (Ferligoj 1989, 65) dobil delne sinteze oziroma skupine katastr-
skih ob¢in glede na podobnosti med njimi.

Tako za prvine povrsja kot za druzbenogeografske dejavnike sem v $tudiji nanizal veliko $tevilo posamez-
nih spremenljivk. S faktorsko analizo pa sem dolocili tiste spremenljivke, ki imajo najvecjo korelacijo
z dobljenim faktorjem (Bajt, Stiblar 2002, 146; Rebernik 1996, 224). Stevilo spremenljivk sem zmanjsal.
S tem je bilo doseZeno lazje miselno dojemanje medsebojnega vplivanja ve¢ spremenljivk ter zmanjsana
moznost napacnih interpretacij korelacij, ki sem jih ugotovil za prvine povrsja ter za druzbenogeograf-
ske dejavnike z rabo in spremembami rabe tal.
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2.1 Tipologija alpskega sveta na podlagi naravnih prvin povrsja

Pri prvinah povrsja smo v faktorsko analizo za vsako katastrsko obcino dali deleze posameznih prvin povrs-
ja: naklonskih razredov, razredov nadmorskih visin, reliefnih enot (Podobnikar, Ostir, Stancic¢ 2003) ter
prevladujocih kamnin (Verbi¢ 1998, 74-75), skupaj 12. Dobili smo en izrazit faktor, drugi je bil Ze manj
izrazit, z njim imata zelo visoko povezanost (r>0,7) le dve spremenljivki. Prvi faktor pojasnjuje skoraj
50 % skupne variance, z njim pa imajo zelo visoko povezanost (r>0,7) tri spremenljivke: delezi dolinskega
sveta, delezi naklonov do 12° ter delezi proda. Z drugim faktorjem, ki pojasnjuje dobrih 20 % skupne varian-
ce, sta mocno povezani: delezi nadmorskih vi$in nad 1700 metrov ter delezi naklonov med 12° in 30°.

Korelacijo med skupinami katastrskih ob¢in po podobnosti glede na rabo in spremembe rabe tal ter sku-
pinami katastrskih ob¢in, ki so si podobne glede na naravne razmere po spremenljivkah, izbranih iz faktorja 1
in 2, smo racunali s kontingencno tabelo. Izracunali smo, da sta obe omenjeni povezavi pri 99-odstot-
nem zaupanju statisticno pomembni. Korelacijski koeficient za prvo znasa 0,4306, za drugo pa 0,5034.
Mejni koeficient t-testa pa je pri obeh vrednostih korelacijskih koeficientov ve¢ kot enkrat presezen.

Slika 3: Skupine katastrskih ob¢in slovenskega alpskega sveta po podobnosti glede na izbrane prvine povrsja.
Glej angleski del prispevka.

2.2 Tipologija alpskega sveta na podlagi druzbenih dejavnikov

Pri iskanju najbolj reprezentativnih druzbenogeografskih dejavnikov smo v faktorski analizi upostevali
17 spremenljivk za vsako katastrsko obcino. Podatke sem ¢rpal iz Ze omenjenih leksikonov ob¢cin
(1904-1906), popisov prebivalstva (1953, 2002) ter popisa kmetijskih gospodarstev Slovenije (2000).

Prvi faktor pojasnjuje malo manj kot 30 % skupne variance, z njim pa imajo zelo visoko povezanost (r >0,7):
indeksi rasti $tevila prebivalcev med letoma 1900 in 2002, indeksi rasti $tevila aktivnega prebivalstva med
letoma 1953 in 2002, delezi aktivnega kmeckega prebivalstva leta 2002 ter hektari vseh uporabljenih zem-
1jis¢ na kmetijsko gospodarstvo leta 2000. Spremenljivke, izbrane iz faktorja 1, bi lahko poimenovali tudi
demografske spremenljivke, faktor pa demografski faktor, ¢eprav je v kombinaciji tudi ena posestna spre-
menljivka.

Drugi faktor pojasnjuje 20 % skupne variance vseh druzbenogeografskih spremenljivk, z njim pa imajo
zelo visoko povezanost: hektari kmetijskih zemljis¢ v uporabi na kmetijsko gospodarstvo leta 2000, hek-
tari gozdnih zemljis¢ v lasti na kmetijsko gospodarstvo leta 2000, skupni GVZ na kmetijsko gospodarstvo
leta 2000, indeks $tevila govedi med letoma 1900 in 2000. Spremenljivke, izbrane iz faktorja 2, bi lahko
poimenovali tudi kmetijske spremenljivke, faktor pa kmetijski faktor.

Preglednica 1: Znacilnosti skupin katastrskih obCin slovenskega alpskega sveta glede na podobnost izbranih druzbenogeografskih spre-
menljivk po faktorju 1 (demografski faktor) in faktorju 2 (kmetijski faktor).

faktor spremenljivka 1.skupina 2. skupina  3.skupina  4.skupina  5.skupina 6. skupina
demografski indeks St. preb. 1900-2002 48.2 69.1 55.3 163.7 111.0 4148
faktor (1) indeks aktivnih 1953-2002 46.6 79 50.7 135.6 97.0 185.4
% aktivnih v kmetijstvu 2002 6.4 19.7 402 5.0 45 1.7
ha vseh uporabljenih zemljisc/
gospodarstvo 2000 14.3 191 57.8 14.7 19.2 124
kmetijski ha kmetijskih zemljiS¢ v uporabi/
gospodarstvo 2000 54 41 128 71 49 6.7
faktor (2) ha gozdnih zemljis¢ v lasti/
gospodarstvo 2000 7.9 39 459 12.8 5.6 10.7
GVZ skupaj/gospodarstvo 2000 43 2.7 8.5 7.0 6.2 10.9
indeks t. govedi 19002000 50.9 12.8 721 83.2 120.9 155.0
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Korelacijo med skupinami katastrskih ob¢in po podobnosti glede na rabo in spremembe rabe tal ter sku-
pinami katastrskih ob¢in, ki so si podobne glede na druzbenogeografske spremenljivke po faktorju 1in 2,
smo racunali s kontingen¢no tabelo. Izra¢unali smo, da sta obe omenjeni povezavi pri 99-odstotnem zau-
panju statisticno pomembni. Korelacijski koeficient za prvo znasa 0,3614, za drugo pa 0,3021.

Slika 4: Skupine katastrskih obgin slovenskega alpskega sveta po podobnosti glede na izbrane druzbenogeografske spremenljivke.
Glej angleski del prispevka.

2.3 Tipologija alpskega sveta na podlagi rabe in sprememb rabe tal

Katastrske obcine sem s pomocjo drevesa razvrscal po podobnosti delezev kategorij rabe tal leta 1900 (Lek-
sikon ob¢in 1904-1906) ter tudi po podobnosti delezev povrsine, ki so jo predstavljali procesi sprememb
rabe tal, kot so ogozdovanje, ozelenjevanje, intenzifikacija, urbanizacija med letoma 1900 in 2000 (Lek-
sikon ob¢in 1904-1906; Karta zajema rabe kmetijskih zemljis¢ 2002). Tako sem ugotovil, katere katastrske
ob¢ine so imele podobno zacetno stanje rabe tal ter nato v stoletnem obdobju tudi podobne procese spre-
memb rabe tal. Pri evklidski razdalji 15 sem dobil 6 skupin katastrskih ob¢in, ki se z mezoregijami (slika 2)
ne ujemajo. Izkazalo se je, da sta na primer v Soskih Julijskih Alpah dve veliki skupini katastrskih ob¢in,
ki sta si po rabi in spremembah rabe tal razli¢ni: na Bovskem je bilo ogozdovanje skoraj za polovico manj
intenzivno, travnikov je bilo dvakrat manj, zato pa je bilo kategorije ostalo na racun nerodovitnega sve-
ta v obmodju nad gozdno mejo skoraj $e enkrat vec¢ kot na Kobariskem.

Slika 5: Skupine katastrskih ob¢in slovenskega alpskega sveta po podobnosti rabe tal leta 1900 in sprememb rabe tal med letoma 1900
in 2000.
Glej angleski del prispevka.

Preglednica 2: ZnaGilnosti skupin katastrskih obGin slovenskega alpskega sveta glede na podobnost v deleZih kategorij rabe tal leta 1900
in delezih povrSine katastrskih ob¢in, ki so jih zajeli procesi sprememb rabe tal med letoma 1900 in 2000.

1. skupina 2. skupina 3. skupina 4. skupina 5. skupina 6. skupina

% o0gozdovanja 1900200 414 448 255 25.6 16.0 16.8
% ozelenjevanja 1900-200 0.0 0.1 0.1 0.0 0.2 16
% urbanizacije 1900-200 1.1 0.5 0.3 1.2 2.1 9.0
% inenzifikacije 1900-200 0.0 0.0 0.0 0.0 0.0 0.4
% njive 1900 10.2 5.6 2.7 46 8.8 271
% travniki 1900 8.8 30.1 6.5 128 175 276
% padniki 1900 403 28.3 20.0 341 10.3 13.0
% gozd 1900 37.7 28.0 2.7 343 60.2 26.8
% ostalo 1900 30 8.1 28.1 14.2 32 55

3 Sintezna tipologija alpskega sveta

Ze iz preproste primerjave delnih sintez ali tipologij alpskega sveta se vidi, da se ve¢ina katastrskih ob¢in
s podobno rabo tal leta 1900 in nato spremembami rabe tal med letoma 1900 in 2000 (glej sliko 5), pojav-
lja v razli¢nih skupinah po podobnosti glede na prvine povrsja (glej slika 3) in druzbenogeografskih
dejavnikov (glej sliko 4). Zato smo za kon¢no ali sintezno tipologijo slovenskega alpskega sveta za vsako
katastrsko ob¢ino uporabili deleze povrsja, ki jih zasedajo vsi 4 procesi sprememb rabe tal, 5 kategorij rabe
tal, 3 prebivalstvene, 3 posestne in 2 zivinorejski spremenljivki ter 5 spremenljivk prvin povrsja, skupaj 22
za vsako katastrsko ob¢ino. Wardova metoda hierarhi¢nega razvrséanja v skupine je izluséila 7 izrazitih
skupin ali tipov katastrskih ob¢in, ki so si podobne glede na vseh 22 spremenljivk, katerih povprec¢ne vred-
nosti so za vsako skupino prikazane v preglednici 3.

Tako smo s statisticnimi metodami, torej kar se da objektivno, prisli do tipov katastrskih ob¢in, ki so si

podobne po spremembah rabe tal in $e po dejavnikih, ki so vplivali nanje. Slika 6 prikazuje prostorsko
razporeditev vsake od sedmih sinteznih skupin, na sliki 7 pa sem posamezne izolirane katastrske ob¢ine
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uvrstil v obdajajoco skupino ter tako dobil skoraj popolnoma zaklju¢ene skupine. Vsak tip sem poime-
novali, bodisi glede na pokrajinsko zaokrozenost, bodisi glede na znacilni druzbenogeografski element,
bodisi glede na znacilen tip povrsja.

Slika 6: Tipi katastrskih obgin slovenskega alpskega sveta glede na podobnost rabe in sprememb rabe tal, prvin povr§ja, demografskih,
posestnih in kmetijskih dejavnikov; izolirane katastrske obCine niso zdruZene.
Glej angleski del prispevka.

Slika 7: Koncni ali sintezni tipi katastrskih obgin slovenskega alpskega sveta glede na podobnost rabe in sprememb rabe tal, prvin
povrsja, demografskih, posestnih in kmetijskih dejavnikov.
Glej angleski del prispevka.

Preglednica 3: Znacilnosti sinteznih tipov katastrskih ob¢in slovenskega alpskega sveta glede na rabo in spremembe rabe tal,
demografske, posestne, kmetijske dejavnike ter prvine povrsja.

1.tip 2.tip 3.tip 4.1ip 5.tip 6. tip 7.tip

% ogozdovanje 19002000 319 449 385 271 17,2 19,8 141
9% ozelenjevanje 1900-2000 0,0 0,0 0,0 0,1 0,8 04 0,1
9% urbanizacija 1900-2000 1,0 1,0 0,6 *4,0 2,0 10,4 4.4
% intenzifikacija 1900-2000 0,0 0,0 0,0 0,0 0,2 0,1 0,0
% njive 1900 54 5,1 6,1 2.4 99 20,3 16,5
% travniki 1900 19,7 332 6,7 11,2 11,0 251 22,2
% pasSniki 1900 23,5 26,5 30,9 26,9 16,5 19,1 9,7
% gozdovi 1900 46,7 275 49,6 36,0 58,4 28,8 47,6
% ostalo 1900 4,6 7,7 13,7 235 43 6,7 4,0
indeks 3t. preb. 1900-2002 108,2 48,1 773 88,4 91,0 290,2 221,9
indeks aktivni 19532002 85,6 52,5 75,6 69,3 86,3 151,0 1418
% aktivnih v kmetijstvu 2002 5,6 71 25,0 10,4 17,1 18 49
ha vseh uporabljenih zemlji¢/gospodarstvo 2000 15,7 13,4 51,6 131 26,9 1.8 13,2
ha kmetijskih zemljiSC v uporabi/gospodarstvo 2000 5,6 52 10,8 58 7.2 52 55
ha gozdnih zemljiS¢ v lasti / gospodarstvo 2000 82 49 33,6 6,0 178 6,2 7,0
GVZ skupaj/gospodarstvo 2000 39 3,7 7,6 41 7.0 6,1 83
indeks 8t. govedi 19002000 56,8 31,6 71,9 44,0 76,6 83,8 137,0
% naklonov do 12° 27,8 15,0 94 10,7 23,7 50,0 46,5
9% naklonov od 12° do 30° 50,1 41,6 49,7 349 54,5 34,7 404
% proda 25,5 20,0 89 211 10,6 57,2 35,0
9% nadmorskih visin 1700 in ve¢ 1,7 13 71 17,6 09 32 05
9% dolinskega povrsja 10,5 12,6 56 8,6 19,2 60,5 60,7

Prvi tip je »bohinjski tip«, saj se pojavlja predvsem v Bohinju. Zanj je znacilno, da je ogozdovanje dose-
glo 31 % celotnega povrsja, kar je manj kot v 2. in 3. tipu, pa ve¢ kot v vseh drugih. Stevilo prebivalcev je
stagniralo, vendar ne upadlo, ob ne najbolj ugodni posestni strukturi pa je mo¢no upadla govedoreja. Nek-
daj pomembno zivinorejsko obmocje je v veliki meri izgubilo svojo funkcijo. Naklonov do 12° je za dobro
Cetrtino, dolinskega sveta le za 10 %.

Drugi je »breginjsko-graparski tip«. Zanj je znacilno dale¢ najmoc¢nejse ogozdovanje med vsemi tipi
(44 % povrsine), izjemno mocan upad $tevila prebivalstva (50 %) ter Se vecji upad govedoreje kot pri prvem
tipu (70 % upad $tevila govedi). Naklonov do 12° je 15 %, dolinskega sveta za dobro desetino. V tem tipu
bi lahko lo¢ili ozko obmocje okrog Tolmina, kjer je Zivinoreja $e vedno pomembna gospodarska panoga.

Tretji je »tip samotnih kmetij s prevlado gozda«. Tudi v tem tipu je bilo ogozdovanje zelo mo¢no, dose-
glo je skoraj 40 % celotnega povrsja. Prostorsko tip ni povsem enoten, vseeno pa je zaokrozen od Jezerskega,
preko Sol¢avskega do osrednjega dela Savinjskih Alp. V preteklosti so tretjino povrsja zavzemali pasniki,
mocneje je bila razvita Zivinoreja, kar se vidi v upadu Stevila govedi. V tem tipu so najvecje slovenske kme-
tije, z najvecjo povrsino gozda v lasti ter tudi najve¢jim delezem aktivnih v kmetijstvu. Med vsemi tipi je
najmanj dolinskega povrsja, polovica povrsja je nagnjena med 12° in 30°.

50



Acta geographica Slovenica, 45-1, 2005

Cetrti je »visokogorski tip«. Med procesi sprememb rabe tal ogozdovanje ne presega 30 % povrsja, zato
pa je za okrog 4 % vec nerodovitnega sveta kot leta 1900. Ta sprememba se je sicer pokazala kot urbani-
zacija. Visokogorski tip je zdruZen v srednjem in zahodnem delu Julijskih Alp, v tem tipu je tudi katastrska
ob¢ina Zupanje Njive, ki zavzema osrednji del Kamnigkih Alp. Kar cetrtino povrsja predstavlja nerodo-
viten svet, med vsemi tipi ima tudi najvedji delez povrsja nad zgornjo gozdno mejo. Upad stevila prebivalstva
je bil manjsi kot v tretjem tipu, zato pa je bil ve¢ji upad stevila aktivnega prebivalstva. Aktivnega prebi-
valstva v kmetijstvu je za desetino vsega prebivalstva, posestna struktura pa je podobna dolinskim obmod¢jem.
Stevilo govedi je od leta 1900 upadlo za vec kot 50 %, kar je za »breginjsko-baskograparskim« tipom naj-
ved. Ta tip bi se v Julijskih Alpah lahko razbil vsaj Se na dva dela, in sicer na soski in savski del, predvsem
zaradi razlik v demografskih in posestnih razmerah. Oc¢itno pa razlike niso tako velike, da bi se to poz-
nalo tudi v rabi in spremembah rabe tal.

Peti je »gozdni tip«. To so obmodja, ki so imela Ze leta 1900 zelo velik delez gozda. Ta tip je po druzbenih
znacdilnostih zelo heterogen: na eni strani so obmocja z vitalnim kmetijstvom, ki ohranja rabo tal, na dru-
gi strani so obmodja, ki imajo depopulacijsko tendenco s staranjem prebivalstva, na tretji strani pa obmodja,
ki tezijo k mo¢nejsemu prehodu agrarne pokrajine v neagrarno. Ogozdovanje je v tem tipu zasedlo 17 %
povrsja, ozelenjevanje slab odstotek (1 %), kar je relativno veliko, podatki so zaznali celo intenzfikacijo.
Urbanizacija je mocnejsa kot v prvih $tirih tipih, vendar precej $ibkejsa kot v $estem in sedmem tipu. Pro-
storsko je to najbolj razbit tip katastrskih ob¢in: na zahodu slovenskega alpskega sveta je v tem tipu Mezakla
z gorjanske strani; drugo je obmocje Jelovice iz bohinjskega, blejskega in selskega konca; tretje je obmoc-
je osrednjega dela Karavank med Begunjami in Lomom pri TrZi¢u; cetrto je obmocje Tuhinjske in Zadrecke
doline; peto je obmocje vzhodnega robu Savinjskih Alp in Vzhodnih Karavank. Leta 1900 je bil v tem tipu
najvedji delez gozda, zato ogozdovanje in spremembe sploh glede na preostale tipe niso bili mo¢ni. Ste-
vilo prebivalcev se je zmanjsalo le za desetino, aktivnih nekoliko ve¢. Delez aktivnih v kmetijstvu je visok,
znasa 17 %. Tudi velikostna struktura posesti je za slovenske razmere velika, vendar je s 27 hektari zem-
ljis¢ v uporabi skoraj enkrat manjsa kot v tretjem tipu. Glede na velikost gozda v lasti, se kmetijstvo poleg
Zivinoreje naslanja tudi na gozd.

Sesti je »urbanizirani tip«. Zdruzuje katastrske ob¢ine pasu med Hrusico, Bledom in Radovljico, manj-
$e skupinice se pojavljajo Se v Trzi¢u, med Otoc¢ami in Podnartom, v okolici Dupelj in Stahovice. To so
katastrske obcine, kjer je prostor spremenil funkcijo: pomen kmetijstva se je povsem zmanjsal kljub naj-
bolj primernim naravnim razmeram. Najbolj$a kmetijska zemljis¢a obdeluje majhno $tevilo kmetij. Leta 1900
je bilo v tem tipu kar 20 % njiv, do leta 2000 pa je bila urbanizacija med vsemi tipi najmocnejsa (10 %),
na drugi strani je bilo tudi ogozdovanje relativno mocno (20 %), glede na to, da je v tem tipu ve¢ kot polo-
vica dolinskega povrsja. Stevilo prebivalcev se je povecalo za skoraj dva krat, delez zaposlenih v kmetijstvu
pa je manjsi od 2 %. PreZivele kmetije imajo relativno visok GVZ (ve¢ji kot v prvem, drugem in cetrtem
tipu), kljub temu da imajo med vsemi tipi najmanj zemljis¢ v uporabi. Katastrske obcine nad Jesenica-
mi (Planina, Plavski Rovt, Javorniski Rovt) bi zaradi manjse intenzitete urbanizacije lahko tvorile podtip.

Sedmi je »dolinsko-Zivinorejski tip«. Prostorsko se ta tip pojavlja v kombinaciji s $estim tipom, zato mu
je zelo podoben v prvinah povrsja. Urbanizacija je bila za polovico manjsa kot v Sestem tipu, manj inten-
zivno je bilo tudi ogozdovanje. Sestemu tipu je podoben tudi v znacilnostih gibanja prebivalstva. Delez
aktivnih v kmetijstvu je sicer manjsi kot v vseh drugih tipih (razen v estem), zato pa je GVZ v tem tipu
najvedji med vsemi, Stevilo govedi pa se je od leta 1900 povecalo skoraj za 40 %. V tem tipu so najbolj
znacilne tehnolosko razvite kmetije z usmeritvijo v intenzivno mle¢no proizvodnjo.

4 Sklep

V clanku predstavljeni sintezni pokrajinski tipi slovenskega alpskega sveta kazejo pestrost te znacilne
slovenske regije. Sicer na videz enotno pokrajino smo razdelili kar na sedem tipov. Ze glede na njihovo
poimenovanje lahko sklepamo kako razli¢ni elementi pokrajine prevladujejo v posameznem tipu ali pa
se prepletajo med seboj. Tako so v bohinjskem in breginjsko-graparskem tipu zdruzene podobne kata-
strske ob¢ine, lokacijsko pa vezane predvsem na eno ali drugo dolino. Tip samotnih kmetij s prevlado
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gozda je vezan predvsem posebno vrsto poselitve, visokogorski tip na znacilnosti povrsja in zato podneb-
nih razmer, gozdni tip na prevladujoco rabo tal, urbaniziran tip na najbolj znacilno spremembo rabe tal,
dolinsko-zivinorejski tip pa usmeritev v intenzivno obliko kmetovanja.

Iz vsega tega se odseva velika prepletenost in sovplivanje razli¢nih pokrajinskih dejavnikov in elementov.
Zato je predstavljena tipologija slovenskega alpskega sveta morda uspesen poskus opredelitve podobnih

tipov pokrajine znotraj, na videz enotne regije. Rabo in spremembe rabe tal pa bi lahko opredelili kot viden
odziv pokrajine na omenjeno soodvisnost.

5 Literatura in viri
Glej angleski del prispevka.
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