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SOIL DEGRADATION THREAT
TO SLOVENIA's LANDSCAPES

OGROZENOSTI SLOVENSKIH POKRAJIN
ZARADI DEGRADACIJE PRSTI

BlaZ Repe

Soil degradation due to the urban land use (photography Blaz Repe).
Degradacija prsti kot posledica urbane rabe tal (fotografija BlaZ Repe).
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Due to the past trends in the development of Slovenia, especially after the second world war, one can cer-
tainly expect some kind of degradation of Slovene landscape and consequently its soils. Soils are among
less researched components of Slovene environment, which results in relatively poor quantity and qual-
ity of available data.

Studying soil degradation has been performed using GLASOD (Global Assessment of Soil Degradation)
methodology, which has not been introduced in Slovenia, in terms of researching. Methodology is based
upon recognising a degree of soil degradation of chosen land unit. Degree is determined through com-
bining soil degradation severity and extent of soil degradation.

Every unit had been studied in sense of soil degradation. Three main types soil degradation had been cho-
sen: water erosion, pollution of soils with heavy metals and loss of fertile soil through elimination from
natural environment. In order to determine each degradation standard methods had been used, but were
modified for specific Slovene circumstances.

GLASOD methodology was successfully introduced to Slovene researching but better and quantitative
results are not yet possible to obtain because of the lack of data.

Izvlecek UDK: 911.2:631.4(497.4)
504.05:631.4(497.4)
COBISS: 1.01

OgroZenosti slovenskih pokrajin zaradi
degradacije prsti

KLJUCNE BESEDE: pedogeografija, GLASOD metodologija, degradacija prsti, ekologija, Slovenija.

Zaradi preteklih razvojnih trendov, ki so, predvsem po drugi svetovni vojni, narekovali razvoj Slovenije,
lahko upraviéeno pri¢akujemo dolo¢eno stopnjo degradiranosti slovenskih pokrajin in s tem tudi njenih
prsti. Prsti spadajo med tiste pokrajinske komponente, ki so slabse proucene.

Proucevanje degradacije prsti smo se lotili s pomo¢jo GLASOD (Global Assessment of Soil Degradation)
metodologije, ki do sedaj, pri nas $e ni bila uporabljena. Metoda temelji na prepoznavanju stopnje ogro-
Zenosti pokrajinske enote zaradi degradacije prsti, na podlagi razsirjenosti degradacije in stopnje
degradiranosti prsti.

Za vsako enoto smo ugotavljali ogrozenost prsti zaradi vodne erozije prsti, onesnazevanja prsti s tezkimi
kovinami in izlo¢itve prsti iz naravnega okolja, pri ¢emer smo uporabili uveljavljene metode, prilagoje-

ne slovenskim razmeram.

GLASOD metodologijo smo uspesno prenesli v slovenski prostor, vendar nam za boljse in konkretne rezul-
tate primanjkuje podatkov.

The editiorialship received this paper for publishing in August 20" 2002.
Prispevek je prispel v urednistvo 20 avgusta 2002.
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1 Introduction

In contrast to many other environmental problems, soil degradation is a very old phenomenon.
Throughout history, man has changed the properties and nature of soil, and his existence has depended
on soil fertility. The changes man induced sometimes benefited soil conditions and were good for crop
growth. Unfortunately, inappropriate soil management and farming practices also led quite frequently
to soil degradation.

Soil can be degraded in many ways. However, not all types of soil degradation can be found in Slovenia,
or their significance is of less importance (wind erosion, salinization) compared to other types. An impor-
tant feature of soil degradation research in Slovenia is its emphasis on pollution recognition in highly
degraded, small, localized areas. Understandably, these areas should receive as much attention as possi-
ble since they require quick and effective measures of remediation (Repe 2002).

2 Soil degradation

Soil degradation is directly related to soil quality. Both terms are clearly subjective and anthropocen-
tric, which indicates the clear connection between soil properties and man's present or future land/soil
use. In terms of nature, every type of soil has its role in the ecosystem and every soil is fertile, this being
its main characteristic (Repe 2002).

The role of soil is closely linked to its functions (Council of Europe 1990):
a) Natural functions:
+ production of biomass, providing nutrients, (partly renewable) source of energy and minerals,
- filtering, storage, transformation, buffering, and neutralization of matter and energy,
+ biodiversity.
b) Social functions:
+ physical media,
« source of raw materials,
+ natural and cultural heritage.

Soil degradation is a result of the loss or the domination of one or more of these functions (Blum 1988)
and is an anthropogenic process that reduces the present and future capability of soil to support life on
earth (Oldeman et al. 1991).

2.1 Water (soil) erosion

Water erosion is a process that begins with particle removal from the topsoil and the deposition of removed
material some distance away. The result is a poorer, less fertile, and more skeletal soil. Degradation con-
tinues with rill and gully formation (removal of vegetation, impassable landscapes) and ultimately the
complete removal of topsoil and subsoil. Extremely high agrarian densities and pressure on fertile land
forces farmers to cultivate less suitable areas. Steep slopes, shallow soils, high amounts of rainfall, and a lack
of naturally protective vegetation cover have denuded numerous fields and vineyards down to the bedrock.

Factors that influence water erosion include soil erodibility, rainfall erosivity, slope conditions, farming
and soil management practices, and vegetation cover (Troeh et al. 1999).
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2.2 Soil pollution

One of very important characteristics of soil is its chemical composition. In nature, matter (elements, nutri-
ents, etc.) cycles between systems (elements of the landscape), and soil represents an important storage
and filter in this process.

Soil is polluted when certain substances appear in forms that are not characteristic of soil and the amounts
of the substances exceed the soil's buffer capacity and can not be neutralized (Lestan et al. 1997). These
substances then enter plants and groundwater and therefore the food chain of animals and humans.
Identifying polluted forest and farm land is based on finding soils containing hazardous substances that
lower its self-remediative capability, damage its physical, chemical and biological properties, hinder and
obstruct plant growth, pollute groundwater and plants, and permanently endanger soil fertility
(Ur. 1. RS 6/90).

Among the substances that appear in Slovenia's soils, metals are the most problematic. In the natural envi-
ronment they are found in very small concentrations and are also called »trace elements.« Trace elements
with a density over 5kg/dm?® receive special attention and are called »heavy metals.« Some of the metals
found in soils are necessary for plant growth (Fe, Cu, Mn, Zn, etc.), but according to present knowledge,
others are unnecessary (Pb, Hg, Cd, As, Cr, Se, etc.) (Alloway 1990). The heavy metals most studied include
cadmium, copper, lead, zinc, and mercury. According to Sajn (1999), these elements show anthropogenic
origins in Slovenia's soils.

Specific values determine when soils are considered polluted. The criteria for the evaluation of the degree
of pollution have been derived from standard values that were established in The Netherlands. The lower
A (threshold, trigger) value applies to soils that are in a multifunctional and unpolluted state. Soils with
contaminant levels below the A-value are considered »clean.« Soils with values between the A and B (warn-
ing) values are not »clean« in the absolute sense but do not require further action. If the B value is exceeded,
more research is necessary, and depending on the type of soil and the circumstances, some remediation
measures may be necessary. If the investigations reveal that the C (intervention, action) value has been
exceeded, the soil in question may require clean-up measures, depending on site-specific circumstances
(Moen & Brugman 1987).

TABLE 1: THRESHOLD, WARNING AND INTERVENTJON VALUES OF HEAVY METALS IN SLOVENIA'S SOILS.
PREGLEDNICA 1: MEJNE VREDNOSTI ZA ONESNAZENJE S TEZKIMI KOVINAMI 'V PRSTEH SLOVENIJE.

heavy metal threshold (A) value warning (B) value intervention (C) value
(mg/kg of dry soil) (mg/kg of dry soil) (mg/kg of dry sail)

cadmium 1 2 12

copper 60 100 300

lead 85 100 530

zinc 200 300 720

mercury 0.8 2 10

source: Uradni list RS, No. 68/96, pp. 5773-5774

2.3 Removal of soil from the natural environment

In addition to physical and chemical degradation, the expansion of human activities onto farmland or
areas with natural vegetation represents a major threat to the soils. According to Carter and Dale (1974),
the priceless value of fertile soil was known to all ancient civilizations. These authors assert that soil degra-
dation was among the main reasons for the decline and even the extinction of these civilizations.

Specific land or space use removes soils from the natural environment. Soil as a fertile physical body is

rarely used, but some types of land use can seriously affect soils. Herein lies the reason why this process
of degradation is also known as irreversible land/soil use (Repe 2002).

104



Geografski zbornik, XLII (2002)

600
500
400
300
200
100
- L] 0
| L AN l. .III ..-I. -
| | 1 100
= — %
8 3 8 8 £ 2 E 555 5 5§ € 28338 5 Ss3¢
Z 2 2 3 3 2 v 22853 =5 &8 2 58 8 8 2 235 &
" §Ei5° g5z 8sF SS9 && 28 832
[ percentage of natural land lost to urbanisation from the '50s to the '90s
percentage of agricultural land lost to urbanisation from the '50s to the '90s
urban sprawl: percentual increase in artificial area from the '50s to the '90s
increase of sealed area in the period 1950s—1990s as percentage of the artificial area in the 1950s source: G.A.C.G.C, 1994

Figure 1: Loss of natural and farmland due to urbanization in selected European cities.
Slika 1: Izguba naravnih in kmetijskih povrSin zaradi urbanizacije v nekaterih evropskih mestih.

Irreversible soil use is frequently the consequence of urbanization and of land use linked to urbanization:
housing, industry, infrastructure, recreation, etc. Some human encroachments such as covering areas with
asphalt or concrete and dam and water reservoir construction can completely halt all natural processes
in soil. Many times during major surface excavations, the entire soil layer may be removed and transferred
to a different location to be brought back when the work is concluded. Although no harm is intended,
restoring the exact previous state and the full functioning of the affected soil is impossible. Abandoned
industrial areas with highly degraded soils or an absence of fertile soils remain as a sad warning of past
human activities (Kozelj 1998).

3 The GLASOD methodology

Slovenia belongs to the Central Europe region where some of the most intensive industrialization and
degradation of landscape occurred in the past. Particularly after World War 11, Slovenia too took the path
dictated by world and domestic economic trends. The result of this »progress« is multilayered. Some of
the results were definitely positive and necessary for Slovenia's development. On the other hand, we had
to face highly industrialized and degraded landscapes. According to the research (Stegnar et al. 1993;
Souvent 1994; Strbenk, Salej 1994; Lobnik et al. 1994; Zupan et al. 1996; 7. Lestan et al. 1997; §ajn etal. 1998,
Spes 1998; Svetina et al. 1997, 1998, 1999, 2000), degraded soils can be found in these areas, and many
authors describe situations for which there is no remedy.

As in the rest of the world, soil degradation research in Slovenia was previously limited to individual land-
scapes, regions, sites, etc., but this is no longer the case. Since 1991, an estimate and a map of soil degradation
have been available for the entire world (Oldeman 1991). From this work we also gained the generally
recognized GLASOD (Global Assessment of Soil Degradation) methodology that enables better and more
extensive soil degradation research.
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Although soil degradation is an old, widespread, and serious problem, very little was known about its geo-
graphical distribution. The need for this type of research was brought up by UNEP (United Nations
Environment Program) in 1987. A year later UNEP initiated the GLASOD project, which produced its
first result in 1991: the 1:1,500,000-scale World Map of the Status of Human-Induced Soil Degradation
(Oldeman 1991). The map itself does not contain quantitative data but does provide information about
the level and distribution of soil degradation on the global level.

TABLE 2: GLOBAL ASSESSMENT OF SOIL DEGRADATION BY REGIONS AND LAND USE.
PREGLEDNICA 2: SVETOVNA OCENA DEGRADACIJE PRSTI PO REGIJAH IN GLEDE NA RABO TAL.

land use agricultural land permanent pastures forests and woodlands all used land
total  degraded % total degraded % total degraded % total  degraded %

region [million hectares] [million hectares] [million hectares] [million hectares]

Africa 187 121 65 793 243 31 683 130 19 1,663 494 30

Asia 536 206 38 978 197 20 1273 344 271 2,787 741 27

South America 142 64 45 478 68 14 896 112 13 1,516 244 16

Central America 38 28 74 9 10 11 66 25 38 198 63 32

North America 236 63 26 274 29 11 621 4 1 1,131 96 9

Europe 287 72 25 156 54 35 353 92 2 796 218 27

Oceania 9 8 16 439 84 19 156 12 8 644 104 17

World 1,475 562 38 3212 685 21 4048 719 18 8735 1966 23

source: Oldeman 1991

TABLE 3: CAUSATIVE FACTORS FOR SOIL DEGRADATION BY REGIONS.

PREGLEDNICA 3: VZROCNI FAKTORJI DEGRADACIJE PRSTI PO KONTINENTIH.

region deforestation over exploitation overgrazing farming (bio) industrial activity

(million hectares)

Africa 67 63 243 121 +

Asia 298 46 197 204 1

South America 100 12 68 64 -

Central America 14 11 9 28 +

North America 4 -29 63 +

Europe 84 1 50 64 21

Oceania 12 -83 8 +

World 579 133 679 552 23

source: Oldeman 1991

Determining homogenous units (soil, relief, climate, vegetation, land use) was the first step toward cre-
ating the map. The next step was the recognition of types of degradation, the level of degradation, and

its distribution.

Degradation types

1. Water erosion

2. Wind erosion

3. Chemical degradation
« Pollution
« Salinization

Degrees of soil degradation

4. Physical degradation
+ Compaction
+ Waterlogging
+ Shrinking of organic soils
5. No degradation

1. Light: There has been only a small decline in agricultural productivity. Biotic functions are largely intact.

Soils can be fully restored with changes in ongoing land use practices.

2. Moderate: Still permits continuing agricultural use of an area, but with greatly reduced productivity.
Biotic functions are only partly destroyed. Restoration is possible with major changes in land use prac-

tices.
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. Strong: Agricultural use under local land use management is no longer possible and most biotic func-

tions have been destroyed. Restoration is possible, but at a high cost.

. Extreme: The area has become unsuitable for agriculture and is beyond restoration. Biotic functions

are completely destroyed.

Relative distribution of degradation type within the unit:

S N O

. Infrequent: up to 5% of the unit is affected,

Common: 6%-10% of the unit is affected,

. Frequent: 11%-25% of the unit is affected,
. Very frequent: 26%-50% of the unit is affected,
. Dominant: more than 50% of the unit is affected.

Level of degradation threat to a landscape unit
The level of degradation threat to a landscape unit is calculated as a combination of the degree and rel-
ative distribution of the degradation and is divided into five classes:

Ul W N =

. —/no threat,

. light threat,

. moderate threat,
. strong threat, and
. extreme threat.

As the diagram (Figure 2) clearly shows, this approach produces high values of threat at a high degree of degra-
dation spread over small areas or low degrees that affect vast areas. Using this approach, the threat is deliberately
stretched over an entire unit, which often results in the threat being assessed either too small or too large.

We attempted to apply the GLASOD methodology to Slovene soils and modified the methodology accord-
ingly. Only three types of degradation were taken into consideration: water erosion, pollution with heavy

PERCENTAGE OF CARTOGRAPHIC
UNIT AFFECTED

source: Oldeman, 1991

LITTLE moderate
=
s
= = | MEDIUM
e 2
£&| Larce
a
VERY LARGE
LEVEL OF THREAT
LIGHT somewhat reduced agricultural productivity
MODERATE greatly reduced agricultural productivity
STRONG unreclaimable at the farm level
EXTREME unreclaimable and impossible to restore

Figure 2: Assessing the level of degradation threat to a landscape unit.
Slika 2: Ocena stopnje ogrozenosti pokrajinske enote.
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metals, and the removal of soil from the natural environment. This selection was based on the assump-
tion that certain types of degradation are almost non-existent in Slovenia (salinization), the effects of some
are minimal (wind erosion), and for others there is no available data (compaction). Along with heavy met-
als, other substances (pesticides) also pollute Slovenia's soils, but these were not included in the research
due to the minimal availability or complete absence of data.

4 $0il degradation threat to Slovenia's landscapes

4.1 Research area

The number and the size of the units where the GLASOD methodology was tested depended on the avail-
able data. A sufficient quantity of qualitative data is only available for polluted soils and is limited to urban
and industrial areas. A great deal of data is lacking for rural, mountainous, and forest areas and for other
types of degradation. These reasons dictated the use of the relatively large units of Gams's regionaliza-
tion scheme (Gams et al. 1995).
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Figure 3: Research Area.
Slika 3: Obravnavano obmocje.

40: Vzhodna Krska kotlina

1: Julijske Alpe
2: Kamnisko-Savinjske Alpe
3: Karavanke
4: BeneSko-slovenske in tolminsko
hribovje
5: Cerkljansko-Idrijsko hribovje
6: Skofjelosko-Idrijsko hribovje
7: Posavsko hribovje
8: Zgornja Savinjska dolina
9: Velenjska kotlina
10: Vitanjske Karavanke
11: Pohorsko Podravje
12: DeZela in Blejski kot
13: Dobrave

14: Kranjsko-Sorsko polje

15: Bistriska ravan

16: Ljubljansko polje

17: Ljubljansko barje

18: Koprsko Primorje

19: Brkini z dolino Notranjske reke

20: Vipavska dolina in Gorisko polje

21: GoriSka Brda

22: Spodnja Soka dolina

23: Kras

24: Nanos, Hrusica, Trnovski gozd in
BansCice

25: Javorniki in Sneznik

26: Pivka

27: Notransko podolje

28: Krimsko visavje

29: Bloko-Potocanska planota

30: VelikolaStanska pokrajina

31: RibniSko-Kocevska dolina

32: Ribnisko-Kotevsko gorovje

33: Dolina gornje Kolpe in Cabranke

34: Gorjanci

35: Suha krajina

36: Dobro polje

37: Dolenjsko podolje s Turjasko
pokrajino

38: Novomeska pokrajina

39: Bela krajina
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41: Kr8ko in Bizeljsko hribovje

42: Mirnska dolina in Senovsko
podolje

43: Kozjansko hribovje

44: Celjska kotlina

45: Voglajnsko-Soteljska Slovenija

46: Haloze in Dravinske gorice

47 Dravsko-Ptujsko polje

48: Slovenske gorice

49: Pomurska ravnina

50: Goritko
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Figure 4: Water erosion threat to Slovenia.
Slika 4: Vodna erozija prsi v Sloveniji.
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Figure 5: Water erosion threat to Slovenia's landscapes.
Slika 5: OgroZenost slovenskih pokrajin zaradi vodne erozije prsti.
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4.2 Water erosion threat to Slovenia's landscapes

Water erosion data in Slovenia is minimal. Among the authors, the overall figures are very similar, but
they include all eroded material and not just soil. In Slovenia, 43% of all surfaces (8,800 km?) are exposed
to erosion. Of this, some 237,000 hectares need reclamation. Five million cubic meters of material is washed
away annually (Rainer 1950; Rainer, Pintar 1972; Kmecl 1990), that is, 1,300 hectares of fertile soil twen-
ty centimeters thick (Kmecl 1990). Of these five million cubic centimeters, the Sava River carries most
(56.3%), followed by the Soca River (20%) and the Mura and Drava rivers together (17.4%). The major-
ity of the material remains on the site of deposition (Kolbezen 1998).

The assessment of the water erosion threat was based on four parameters or factors: soil erodibility, rain-
fall erosivity, incline and length of hillslopes, and land use/vegetation cover.

With these four parameters and the requirements of the GLASOD methodology, the water erosion threat
to Slovenia's landscapes was calculated. Figure 5 shows the strong link between erosion and relief. The high-
est values were obtained for landscapes with steep inclinations and high relief energy (Julian Alps,
Kamniske-Savinjske Alps). The Karavanke Mountains were an exception and with DeZela and Blejski kot,
the Benesko-slovensko and Tolmin hills, the lower Soca Valley, and Goriska Brda rank one class lower. Areas
of moderate threat cover nearly all the prealpine hills excluding the intervening valleys and basins and Pohorsko
Podravje. The same level was also found in the Vipava Valley, Goriske polje, the Blosko-Potocanska plateau,
the area of Velike Lasce, and the upper Kolpa and Cabranka valleys. The rest of Slovenia shows light threat.

Due to its relief, Slovenia is distinguished by high inclinations and relief energy and ranks Slovenia very
high relative to the potential water erosion risk. The large percentage of protective forest is also proof of
this (Anko 1985). Any removal of the natural vegetation in hilly or mountainous areas can bring disas-
trous consequences. In the past, water erosion was very common as farmers cultivated inappropriate and
steep areas. Today these areas again are under natural vegetation as the abandoning of cultivated lands
and reforestation are very noticeable processes. The very high percentage of forest also reflects concern
for soil protection. Very small parcels, changing ownership over short distances, and the fragmentation
of farmland allow green belts between fields that effectively lower the risk of erosion.

Despite the favourable results and the low water erosion risk, it is very important point out the fact that
water erosion is a very significant process. Using a very similar methodology, the studies by Topole
(1990, 1995, 1999) proved the existence of water erosion in the Mirna Valley but on very large scale.

Given the scale, method, and quality of data used, it is impossible to detect local erosion sites, not to men-
tion micro locations (individual fields) where water erosion is a serious problem.

4.3 Heavy metal pollution threat to Slovenia's landscapes

According to the distribution of heavy metals in Slovenia's soil, the country can be divided into two dis-
tinct parts. The greater part includes areas with small settlements and the absence of large heavy
industry, which results in a smaller concentration of heavy metals that changes gradually and depends
on the geological conditions of the bedrock. The smaller part includes urban and industrial areas with
high density of population, industry, and traffic. Here we can expect high concentrations of anthropogenic
elements that change significantly within a short distance (Mattigod & Page 1983).

The available data for heavy metals was processed using the GLASOD methodology. The results showed
little pollution with heavy metals on national level. Regional differences are noticeable and occur as con-

sequence of the metal industry that was one of the main factors in landscape development in the past.

Higher concentrations were found in the Slovene Alps (Jesenice ironworks), Pohorsko Podravje (Koroska:
Ravne ironworks and the MeZica lead mine and smelter), the Velenje basin (Sostanj thermal power plant),
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Heavy metal pollution threat
of Slovene landscapes:
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Figure 6: Heavy metal pollution threat to Slovenia's landscapes.
Slika 6: OgroZenost slovenskih pokrajin zaradi onesnazenja s tezkimi kovinami.

the Ljubljana basin, the Koper coast areas (industry in general and traffic), and of course the Celje basin
with Celje zinc factory and ironworks in Store. Higher quantities of heavy metals were also found near
Idrija (mercury mine and smelter).

The methodology used was unable to recognize the strong pollution threat to Slovenia's landscapes, with
the exception of the Celje basin. Along with the methodology itself, the reason for may also be found in
the location of urban and industrial areas, which lie in the valleys and basins of the Alpine and Prealpine
regions. Very bad wind conditions and strong temperature inversions in winter prevent pollution from
spreading to surrounding areas, and only light threat could be determined for regions with heavily or even
extremely polluted spots. The Mezica basin and the Zasavje region should be particularly pointed out,
where air pollution was determined and examined in detail; however, due to the limitation of the pollu-
tion and the unpolluted surroundings, the region does not stand out.

The unique characteristics of Slovenia's relief and the concentration of people and industry in valleys and
basins have positive and negative effects. While soils in the countryside are relatively unpolluted, the soil
conditions in cities are much more worrisome and deserve full attention.

44 Threat to Slovenia's landscapes by the removal of soil
from the natural environment

Strong conflicts of interest occur on Slovene territory. Housing, industry, and traffic share the same affin-
ity for the plains located at the bottom of Alpine, Prealpine, and Dinaric karst basins and valleys. These,
however, are also the areas with the deepest soils of the highest quality, and generally speaking, the arable
lands that lie here are universally suitable for farming of any kind. Gentle slopes (under 5°) allow the use
of modern mechanization, and it is no surprise that the largest areas of first category fields and drink-
able groundwater can be found here.
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Figure 7: The threat of the removal of soil from the natural environment to Slovenia's landscape.
Slika 7: Ogrozenost slovenskih pokrajin zaradi izloGitve prsti iz naravnega okolja.

Unfortunately, these are also the areas of the highest population density, concentration of housing, trans-
portation, and other infrastructure, and where the most intensive urbanization and industrialization have
occurred.

Every human activity requires space for its existence and development. Unfortunately, the most suitable
sites can be found in areas where the loss of fertile land is the largest. To make matters even worse, as pre-
viously mentioned, the same areas are among the most polluted in Slovenia.

The fertile soils on Slovenia's flatlands are of strategic importance and harmonizing all the interests will
be one of Slovenia's primary and most difficult tasks.

45 The GLASOD methodology — conclusion

The GLASOD methodology was developed for the needs of studying soil degradation and its distribu-
tion (Oldeman et al. 1991), and was only recently used to attempt something similar in Slovenia
(Repe 2002). To a certain extent, the results gained are both surprising and expected. The light soil degra-
dation threat to Slovenia's landscapes is the result of the methodological approach and an actual
reflection of Slovene soil conditions, which are dictated by the landscape characteristics of Slovenia and
of the regions selected for study.

In studying soil degradation using the GLASOD methodology, we confronted many difficulties, which the
results also reflect. The method per se proved again to be very useful and successful and its frequent and
widespread use around the world speaks for itself. However, a high quality and a large quantity of data are
required to make the results of the method valid, and Slovenia lacks such data. The consequence of this is
reflected in our results, which are certainly relevant but are not sufficiently concrete or quantitatively defined.

112



Geografski zbornik, XLII (2002)

£ _’1:"._,}'_"-',-_- P TRy
I A e d
R NP o i if - 50
o g | T i
e ', F
.-_" i -.:.I; __:'-i-':.'j aly cta
s =R
i ° = = Dravg 48
ke .
et - A 1
1 o el b ’ OR
s .I"" i & o e 3
i
2 e
=3 R 8 ayinia
13 % ) 46
FIL s 45 Soil degradation threat
ol - T
iy el - d e le s of Slovene landscapes:
i I 7 Y 3 brez s
r 5.,. [ e LN rr degradacije 1tr w
2 i’ .y JUBLJANA D o e
Gorica 37 M g ﬁ
rt i 40 )
24 28 e water erosion
36 . heavy metal
27 30 35 No sto pollution
26 29 38 J elimination
) 0 10 20 30 40 50
JADRANSKO 25 km
MORJE 19 32 # | Source: Gams, Kladnik, Orozen Adamié, KLS 1995
39 . Cartography: Blaz Repe, Department of geography,
i Faculty of Arts, Liubljana, 2001
i 4 © Geografski institut AM ZRC SAZU
I &3 v
i s O \

Figure 8: Soil degradation threat to Slovenia's landscapes.
Slika 8: Vzrogni faktorji degradacije prsti v slovenskih pokrajinah.

At this point, the GLASOD method can be an indispensable tool to study soil degradation but only on
very small units that can be studied in detail and where all the necessary data collected. For the time being,
the complex and integral research of soil degradation with concrete results at the level of Slovenia remains
impossible.
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6 Summary in Slovene — Povzetek

OgroZenosti slovenskih pokrajin zaradi
degradacije prsti
Blaz Repe

1 Uvod

Za razliko od vecine ostalih okoljskih problemov, je degradacija prsti zelo star fenomen. V vsej svoji zgo-
dovini je bil ¢lovek odvisen od prsti in jo ob tem spreminjal. Spremembe so bile v¢asih namerne in koristne,
ker si je clovek v daljsem ¢asovnem obdobju ustvaril ugodnejse pogoje za rast kulturnih rastlin. Zal je z nepri-
mernimi kmetijskimi tehnikami najveckrat namerno ali nenamerno degradiral prsti.

Prsti lahko degradiramo na ve¢ nacinov. Vendar se vrste degradacije prsti v Sloveniji ne pojavljajo ena-

kovredno oziroma je njithov pomen, v primerjavi z ostalimi, pravzaprav nicen (vetrna erozija, zasoljevanje).
Poleg tega so dosedanja proucevanja lokacijsko zelo fragmentarna. Prispevki o degradiranosti prsti, so
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svoja interesna obmocja omejile na najbolj degradirane predele Slovenije. Razumljivo so to obmocja, ki
jim je potrebno posvetiti najve¢ pozornosti in zahtevajo hitre ukrepe za izboljsanje stanja (Repe, 2002).

2 Degradacija prsti

Degradacija prsti je neposredno povezana s kvaliteto prsti. Oba pojma sta izrazito subjektivna in antro-
pogenega ter antropocentri¢nega znacaja. To pomeni, da sta neposredno povezani s trenutno ali
nacrtovano ¢lovekovo uporabo prsti/rabo tal. Z vidika narave, ima namrec vsak tip prsti svojo nepogres-
ljivo vlogo v ekosistemu in vsaka prst je rodovitna (Repe, 2002).

Vloga, ki jo ima prst, je v tesni povezavi z njenimi funkcijami (Council of Europe, 1990):
a) Naravne funkcije:
+ produkcija biomase, oskrbuje zivi svet s hrano, (delno obnovljiv) vir energije in mineralov,
« filtriranje, shranjevanje, transformacija in nevtralizacija snovi ter energije,
+ biodiverziteta.
b) Druzbene funkcije:
+ fizi¢ni medij,
* vir surovin,
+ naravna in kulturna dedi$¢ina.

Degradacija prsti je rezultat prevlade ali izgube ene/ve¢ od nastetih funkcij (Blum, 1988) in je ¢lovesko
pogojen proces, ki zmanj$uje sedanje in prihodnje sposobnosti prsti, da vzdrzuje Zivljenje na Zemlji (Ol-
deman et al., 1991).

2.1 Vodna erozija

Pri vodni eroziji voda odnasa delce z vrhnjega sloja prsti. Posledice so siromasnejsa, manj rodovitna prst
z vel skeleta. Degradacija se nadaljuje s tvorbo zlebicev (otezena obdelava), nato jarkov (odstranjevanje
vegetacije, neprehodnost pokrajine), do popolne odstranitve odeje prsti in ogolitve povrsja. Izredno viso-
ka agrarna gostota in pritisk na zemljo sta silila kmete, da so obdelovali za kmetijstvo manj ali celo povsem
neprimerne povrsine. Veliki nakloni, plitve prsti, visoka koli¢ina padavin in premalo za$¢ite s strani narav-
ne vegetacije je ogolilo marsikatero njivo ali vinograd do mati¢ne podlage.

Na erozijo vplivajo naslednji faktorji: erozivnost padavin, erodibilnost prsti, naklon in dolzina pobodja,
pokritost povrsja in nacin kmetovanja ter varovalni ukrepi (Troeh et al., 1999).

2.2 OnesnaZevanje prsti

Ena od lastnosti je tudi snovna ali tudi kemic¢na sestava prsti. Snovi v pokrajini krozijo in ravno prsti pred-
stavljajo enega najpomembnejsih naravnih skladis¢ in filtrov pri prehajanju snovi med posameznimi elementi
pokrajine.

O onesnazenju prsti govorimo, ko se v prsteh pojavijo snovi, ki v svojih koli¢inah in oblikah za prsti niso
znacilne in jih prsti s svojo pufrno sposobnostjo ne morejo nevtralizirati (Lestan et al., 1997). Te snovi pre-
hajajo v rastline in podtalnico in tako posredno ali neposredno v prehranjevalno verigo zivali in ¢loveka.
Po uredbi o ugotavljanju onesnazenosti kmetijskih zemljis¢ in gozdov (Ur. L. RS 6/90) opredeljuje kot one-
snazene prsti tiste, ki vsebujejo toliko skodljivih snovi, da se zmanjsa njihova samoociscevalna sposobnost,
poslabsajo fizikalne, kemijske in bioloske lastnosti, zavira ali preprecuje se rast rastlin, onesnazuje podtal-
nica oziroma rastline, ali je zaradi teh skodljivih snovi kako drugace okrnjena trajna rodovitnost prsti.

Med spojinami, ki so v slovenskem okolju med najbolj problemati¢nimi, so kovine. V naravnih okoljih
so kovine v zelo majhnih koncentracijah. Zato jih imenujemo kovine v sledovih. Med njimi imajo $e pose-
ben pomen tiste, ki imajo gostoto ve¢jo od 5kg/dm? in jih zato imenujemo tezke kovine. Nekatere izmed
kovin so za Zive organizme nujno potrebne (Fe, Cu, Mn, Zn ...), nekatere pa so, po dosedanjem znanju,
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nepotrebne (Pb, Hg, Cd, As, Cr, Se ...) (Alloway, 1990). Med najbolj proucevanimi tezkimi kovinami so
prav kadmij, baker, svinec, cink in Zivo srebro. Po Sajnu (1999) izkazujejo prav ti elementi najbolj antro-
pogeno poreklo v prsteh Slovenije.

Kdaj je prst onesnazena in kdaj ne, je opredeljeno s posameznimi vrednostmi. Mejna vrednost (A, tres-
hold, trigger value) neke nevarne snovi v prsti predstavlja maksimalno dopustno mejo vsebnosti nevarne
snovi do katere lahko smatramo tla normalno rodovitna. Vsebnosti nevarne snovi ne predstavljajo tve-
ganja za rastline, posredno tudi ne tveganja za zivali in ljudi ter tudi na tveganja za okolje (podtalnica).
Kriti¢na vrednost (C, action, intervention value) je vrednost, ki predstavlja tisto vsebnost nevarne sno-
vi, ki zahteva odlo¢no ukrepanje (sprememba rabe tal, sanacija ali remediacija onesnazenja). Vsebnosti
nevarne snovi med mejno in kriti¢no vrednostjo (B, opozorilna vrednost) predstavljajo tisto stopnjo one-
snazenja, ko lahko re¢emo, da lahko taka prst ob primernih okolis¢inah (talne lastnosti, klima)
predstavljajo tveganje za okolje in je v doloc¢enih primerih tudi potrebno ukrepanje (sprememba rabe,
remediacija).

2.3 TzloCitev prsti iz naravnega okolja

Poleg mehanske in kemi¢ne degradacije, so prsti (in prostor kot tak) ogrozene tudi zaradi Sirjenja ¢love-
kovih dejavnosti na povrsine, kjer je mogoc¢a kmetijska obdelava. Neprecenljivo vrednost rodovitne prsti
so poznale Ze stare civilizacije (Carter & Dale, 1974). Omenjena avtorja ugotavljata, da je bil za propad
teh civilizacij kriva ravno degradacija prsti.

Prst se izlo¢i iz naravnega okolja zaradi rabe tal oziroma povrs$ja. Redko se uporabi prst, kot rodovitno
telo, vendar je v primeru dolocene rabe tal, ravno prst med najbolj prizadetimi, zato sam proces pogo-
sto oznac¢imo tudi kot ireverzibilna raba tal/prsti (Repe, 2002).

Ireverzibilna raba prsti je pogosto posledica urbanizacije in z njo povezane pokrajinske rabe: bivanje, indu-
strija, infrastruktura, rekreacija ... Nekateri posegi, kot so prekritje prsti z asfaltoma ali betonom, gradnja
jezov in zbiralnikov vode popolnoma ustavijo vse procese v prsti. Drugace je pri povrsinskih kopih, ko
se celoten sloj prsti kar odstrani. Prvotno stanje je po prenehanju del nemogoce vzpostaviti, cetudi se prst,
zopet nasuje. Zapuscena in opustosena obmocja, brez ali z mo¢no onesnazenimi prstmi, ostanejo kot opo-
min preteklih dejavnosti ¢loveka (Kozelj, 1998).

Kljub temu, da obstajajo dolocene teoreti¢ne moznosti, da bi prst opravljala vsaj eno od svojih naravnih
funkcij, pa je vzpostavitev naravnega stanja ali multifunkcionalnosti, nemogoce.

3 GLASOD metodologija

Slovenija pripada obmodju Srednje Evrope, kjer se je v preteklosti vrsila ena bolj intenzivnih industria-
lizacij in zato posledi¢no tudi degradacij pokrajine. Poleg tega je tudi sama, predvsem po drugi svetovni
vojni, zakorakala po poti, ki so jo narekovali takratni svetovni in domaci gospodarski trendi. Rezultati
procesov razvoja so vecplastni. Vsekakor je bilo mnogo ucinkov pozitivnih in za razvoj Slovenije nujnih.
Po drugi strani pa imamo moc¢no industrializirane in tudi degradirane pokrajine. Po opravljenih razi-
skavah (Stegnar et al., 1993; Souvent, 1994; Strbenk, Salej, 1994; Lobnik et al., 1994; Zupan et al., 1996; 7.
Lestan et al., 1997; Sajn et al., 1998, Spes, 1998; Svetina et al., 1997, 1998, 1999, 2000) so v teh obmogjih
degradirane tudi prsti. Kar nekaj avtorjev omenja skoraj brezizhodno stanje.

V preteklosti je, kot velja danes za Slovenijo, veljalo za celotni svet, da je bilo proucevanje degradacije prsti
omejeno na posamezne pokrajine, regije, degradirana obmogja ... Danes temu ni ve¢ tako. Od leta 1991
(Oldeman, 1991) imamo oceno in karto degradacije prsti na nivoju celotnega sveta. Kar je $e pomemb-
nejse, dobili smo tudi enotno metodologijo za proucevanje razirjenosti degradacije prsti (GLASOD —
Global Assessment of Soil Degradation), ki je danes splo$no priznana.
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Kljub temu, da je degradacija prsti pogost in resen problem, je bilo malo znanega o njeni geografski raz-
$irjenosti. Na potrebe po to smernem proucevanju prsti, je leta 1987 opozoril UNEP (United Nations
Environment Programme). Ze leto za tem je UNEP sprozil projekt GLASOD, ki je dal leta 1991 dal prve
rezultate v obliki Svetovne karte stanje antropogeno pogojene degradacije prsti, v merilu 1: 1,5 milijona
(World Map of the Status of Human-Induced Soil Degradation, Oldeman 1991). Karta ne nudi kvanti-
tativnih podatkov, omogoca pa dolocevanje stopnje in razsirjenosti degradacije na globalni in niZjih ravneh.

Prvi korak do karte, je bil izlo¢itev kar se da homogenih (prsti, relief, podnebje, vegetacija in raba tal)
obmodij. V naslednjem koraku je $lo za prepoznavanje tipov degradacije, stopnje degradiranosti prsti in
raz$irjenost degradacije znotraj enote.

Degradacijski tipi
1. Vodna erozija 4. Mehanska degradacija
2. Vetrna erozija + Zbijanje, zaskorjenje
3. Kemijska degradacija + Zastajanje vode
+ Onesnazevanje + Kréenje organskih prsti
« Zasoljevanj 5. Enote, kjer ni antropogene degradacije prsti

Stopnja degradacije prsti

1. majhna: Prsti nekoliko izgubijo primernost za agrarno proizvodnjo. Povrnitev v polno produktivnost
je mogoca z manjsimi izboljsavami ali s spremembo nacina obdelave. Biotske funkcije so v veliki meri
nedotaknjene.

2. srednja: Prsti precej izgubijo na agrarni produktivnosti. Za povrnitev produktivnosti so potrebne obsez-
ne izboljsave. Biotske funkcije so delno unicene.

3. velika: Prsti na lokalnem nivoju agrarno neproduktivne. Za povrnitev v prvotno stanje so potrebni ogrom-
ni tehnicni posegi. Biotske funkcije so v veliki meri unicene.

4. zelo velika: Prsti so agrarno nerodovitne in degradirane nad mejo povrnitve v naravno stanje. Prvot-
ne biotske funkcije so popolnoma unicene.

Relativna razprostranjenost degradacijskega tipa znotraj enote:
1. redka: prizadeto je do 5% enote,

2. srednja: prizadeto je od 6 do 10 % enote,

3. pogosta: prizadeto je od 11 do 25 % enote,

4. zelo pogosta: prizadeto je od 26 do 50 % enote,

5. dominantna: prizadeto je ve¢ kot 50 % enote.

Stopnja ogrozenosti pokrajinske enote

Stopnja degradiranosti pokrajinske enote izra¢unano kot kombinacija med stopnjo prizadetosti in nje-
no relativno razprostranjenostjo (delez enote, ki je dejansko prizadet). Stopnja se izraza v §tirih razredih:
. —/brez ogrozenosti,

. rahla ogrozenost,

. zmerna ogrozenost,

. mocna ogrozenost in

. ekstremna ogrozenost.

Ul s N =

Kot je razvidno iz diagrama, tak pristop lahko pokrajinski enoti dodeli visoke vrednosti ogroZenosti, ob
visoki stopnji degradacije razsirjene na majhnem obmocju ali ¢e je nizka razprostranjena na velikih povr-
$inah. Na ta na¢in ogrozenost zavestno »razvle¢emo« na celotno enoto, kar se pogosto kaze v premajhni
ali pretirani stopnji ogroZenosti.

Omenjeno GLASOD metodologijo smo Zeleli prenesti v slovenski prostor ter jo zanj tudi prilagoditi. V pris-

pevku se bomo omejili zgolj na tri vrste degradacij prsti: vodno erozijo prsti, onesnazevanje prsti s tezkimi
kovinami in potencialne izlocitve prsti iz naravnega okolja. Izbor temelji na predpostavkah, da se neka-
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tere vrste degradacij pri nas skoraj ne pojavljajo (zasoljevanje) oziroma je njihov u¢inek degradacijski uci-
nek minimalen (vetrna erozija prsti), nekatere vrste sploh niso proucene (zbijanje). Poleg tezkih kovin
prsti onesnazujejo tudi druge snovi. Problemati¢nosti onesnazevanja s snovmi, ki niso zajete v prispev-
ku, se zavedamo, vendar ga, zaradi pomanjkanja podatkov za nivo celotne Slovenije in sicer$nje tezke
dostopnosti, nismo zajeli v proucevanju.

4 Ogrozenosti slovenskih pokrajin zaradi degradacije prsti

4.1 Omejitev obmocja proucevanja

Velikost in $tevilo enot, ki jih zahteva GLASOD metodologija, so narekovali podatki, ki so bili na voljo.
Zadostno koli¢ino in dovolj kvalitetne podatke imamo le za nekatere tipe degradacij (kemi¢no onesna-
zevanje) in le za najbolj onesnazena obmodja Slovenije. Zelo pomanjkljivi so podatki za visokogorska,
hribovita, gozdna in redko poseljena obmocja in ostale vrste degradacij. Posledica tega so relativno veli-
ke naravne enote Gamsove regionalizacije (Gams et al., 1995).

4.2 OgroZenost slovenskih pokrajin zaradi vodne erozije prsti

Podatkov o eroziji prsti v Sloveniji je izjemno malo. Vec¢ina avtorjev, ki se je ukvarjala z erozijo navaja zelo
podobne vrednosti, ki pa veljajo za celoten erodiran material in ne le za prst. V Sloveniji je 43 % vseh povr-
§in (8.800km?) izpostavljeno odnasanju. Od tega je 237.000 ha takih, kjer je potrebno izvesti sanacijske
ukrepe. Vodotoki letno odnesejo 5 milijonov m?® materiala (Rainer, 1950; Rainer, Pintar, 1972; Kmecl, 1990).
To pomeni vsako letno izgubo 1300 ha rodovitnih prsti v debelini 20 cm (Kmecl, 1990). Od omenjenih
5 milijonov m?, se najve¢ materiala sprosti v pore¢ju Save (56.3 %), Soce (20 %) ter Mure in Drave sku-
paj (17,4 %). Vec¢ina materiala ostane na mestu sprostitve (Kolbezen, 1998).

Model ocene ogrozenost slovenskih pokrajin zaradi vodne erozije prsti temelji na $tirih parametrih: fak-
tor erodibilnosti prsti, faktor erozivnosti padavin, faktor naklona in dolzine pobo¢ja in faktor pokritosti
z vegetacijo.

Z omenjenimi parametri ter zahtevami GLASOD metodologije smo dobili sliko ogrozenosti slovenskih
pokrajin zaradi vodne erozije prsti. Karta nakazuje veliko odvisnost ogrozZenosti prsti od povrsja. Najvec-
je stopnje ogrozenosti z vodno erozije prsti so v pokrajinah z najve¢jimi nakloni in tudi najve¢jo reliefno
energijo (Julijske Alpe in Kamnisko-Savinjske Alpe). Izjema so Karavanke, ki spadajo v razred z mocno
ogrozenostjo, kamor spadajo Se Dezela in Blejski kot, Benesko-slovensko in Tolminsko hribovje, Spod-
nja Soska dolina in Goriska Brda. Obmocdja z zmerno ogrozenostjo zajemajo prakti¢no celotno predalpsko
hribovje, brez vmesnih kotlin in Pohorskega Podravja. Zmerno ogrozene so $e Vipavska dolina z Goris-
kim poljem, Blosko-Potocanska planota, Velikolai¢anska pokrajina in Dolina gornje Kolpe in Cabranke.
Vsa ostala Slovenija, z izjemo Suhe krajine in Dobrega polja, izkazuje rahlo stopnjo ogrozenosti.

Slovenija je zaradi svojega reliefa, ki ga oznacujejo veliki nakloni povrsja in reliefna energija, potencial-
no, silno ogrozena zaradi vodne erozije prsti. To nam dokazujejo visoki deleZi varovalnih gozdov, katerih
povrsine se vecanjem naklonov vec¢ajo (Anko, 1985). Kakrsnikoli posegi v vegetacijski pokrov, izven rav-
ninskih obmo¢ij lahko prinesejo katastrofalne posledice. O tem pricajo izkusnje iz preteklosti, ko je ¢clovek
poselil in tudi izkori$c¢al manj ugodne povrsine.

Danes so te povrsine ve¢inoma opuscene, in zZe nekaj ¢asa opazujemo procese, kot so ozelenjevanje in 0goz-
dovanje. Tudi izjemno visok delez gozda govori v prid varovanju nasih prsti. Ob tem velja pripomniti,
da tudi razdrobljenost kmetijskih zemljis¢ veliko pripomore k varovanju prsti pred erozijo. Menjavanje
lastnikov na kratke razdalje ohranja zelene pasove med posameznimi njivami, kar u¢inkovito zmanjsu-
jejo ucinke erozije.

119



Blaz Repe, Soil Degradation Threat to Slovenia's Landscapes

Kljub temu je potrebno opozoriti na dve stvari. Ne glede na to, da smo z uporabljeno metodologijo ugo-
tovili relativno majhno ogrozenost slovenskega prostora, $e ne pomeni, da vodne erozije prsti pri nas ni.
Ravno nasprotno, nam dokazuje studija Topoletove (1990, 1995, 1999), ki se je vodne erozije prsti lotila
na skoraj identicen nacin, le na ve¢jem merilu.

Metoda, kvaliteta podatkov in nivo celotne Slovenije ne omogoca odkrivanja in izpostavljanja lokalnih
erozijskih 7ari$¢, kaj Sele mikro razmer (posamezna njiva), kjer se vodna erozija prsti dejansko pojavlja.

4.3 OgroZenosti slovenskih pokrajin zaradi onesnaZenja prsti s tezkimi kovinami

Glede na porazdelitev tezkih kovin v prsteh, lahko razdelimo ozemlje Slovenije na dva razli¢na dela. Ve¢-
ji del Slovenije predstavlja obmocje z majhnimi naselji, brez vecjih industrijskih obratov, kjer lahko
pri¢akujemo zvezno spreminjanje vsebnosti tezkih kovin, ki so v najve¢ji meri odvisne od geoloske pod-
lage. Precej manjso povr$ino zavzemajo mestna sredisca z veliko gostoto prebivalstva, mo¢no industrijo
in prometom. Tu lahko pric¢akujemo visoke vsebnosti antropogeno vnesenih prvin, ki izstopajo iz soraz-
merno nizkega regionalnega ozadja. (Mattigod, Page, 1983).

Razpolozljive podatke za tezke kovine, smo obdelali po GLASOD metodologiji ter ugotovili, da na nivo-
ju Slovenije, o onesnazenosti prsti tezko govorimo. Pokazale so se regionalne razlike, ki so posledica kovinske
industrije, kot enega glavnih pokrajinotvornih elementov v preteklosti.

Povisane vrednosti tezkih kovin se tako nahajajo v Alpskem svetu (zelezarna Jesenice), v Pohorskem Podrav-
ju (Koroska — Zelezarna Ravne in rudnik ter topilnica svinca v Mezici), Velenjski kotlini (Termoelektrarna
Sostanj), Ljubljanski kotlini in Koprskem Primorju (sploéna razvitost industrije in visoka gostota pro-
meta) ter seveda Celjska kotlina s Cinakrno Celje in Zelezarno v Storah. Povisane vrednosti tezkih kovin
so tudi v $irsi okolice Idrije (rudnik in topilnica Zivega srebra v Idriji).

Z uporabljeno metodologijo, razen Celjske kotline, v Sloveniji ne moremo prepoznati moc¢no onesnaze-
nih pokrajin. Poleg metodologije je vzrok tudi v lokaciji ve¢jih industrijskih obratov v kotlinah in dolinah
alpskega in predalpskega sveta. Zaradi izjemno slabe prevetrenosti nasih kotlin in pojava mocne tempe-
raturne inverzije v zimskem casu, se onesnazevanje ne $iri toliko v $irso okolico, kot bi se, ¢e bi imela Slovenija
ravninski znacaj. Zaradi tega smo pokrajinam, kjer se nahajajo najbolj degradirana obmocja, lahko dolo-
¢ili le $ibko onesnazenje prsti s tezkimi kovinami. Se posebej velja omeniti Zgornjo Mezisko dolino in Zasavje,
kjer so probleme z onesnazevanjem zraka in posledi¢no z onesnazevanjem prsti dognali in proucili, ven-
dar se Posavsko hribovje, predvsem pa Meziska dolina kot celota ne izloc¢a kot bistveno onesnazeno obmocgje.

Prav edinstvene znacilnosti slovenskega ozemlja ter zgostitev prebivalstva in industrije na dnu dolin in
kotlin ima pozitivne in negativne ucinke. Ta koncentracija botruje temu, da so prsti na nasem podezelju
sorazmerno $ibko onesnazene, po drugi strani pa je stanje v urbanih sredis¢ih toliko bolj zaskrbljujoce.

4.4 OgroZenost slovenskih pokrajin zaradi izlocCitve prsti iz naravnega okolja

Na obmodju Slovenije prihaja do mo¢nega krizanja interesov. Prebivalstvo in vse gospodarske panoge ima-
jo afiniteto do istih obmocij. Gre za ravne predele na dnu alpskih, predalpskih in dinarsko-kraskih dolin
in kotlin. To so obmo¢ja z najkvalitetnej$imi in najglobljimi prstmi. Gre seveda za kmetijsko najbolj ugod-
ne povrsine, ki omogocajo sodobno obdelavo in zaradi majhnih naklonov (do 5°) vsestransko uporabo
kmetijske mehanizacije. Zato ne preseneca, da je tu najve¢ kmetijskih povrsin prve kategorije. Poleg tega
gre vedji meri tudi za obmocdja podtalnice.

Ista obmodja so glavna zgostitvena obmocja prebivalstva Slovenije, kjer je skoncentrirana vecina poseli-
tve, potekala je najbolj intenzivna urbanizacija, industrializacija in razvoj prometne in ostale infrastrukture.

Vsa clovekova dejavnost zahteva in potrebuje prostor za svoje obstoj in razvoj. Najprimernejsi prostor za
to je v Sloveniji vsekakor tam, kjer bi izgube plodne zemlje oziroma rodovitnih prsti pomenila najvecjo
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izgubo. Poleg tega smo Ze na tem mestu ugotovili, da so ista obmo¢ja tudi med najbolj onesnazenimi v Slo-
veniji.

Rodovitne prsti na dnu nasih dolin in kotlin so strateskega pomena in bo usklajevanje interesov na teh
obmogjih ena glavnih in najtezjih nalog, ki ¢aka Slovenijo.

4.5 GLASOD metodologija — zakljucek

GLASOD metodologija, ki so jo razvili za potrebe proucevanja razirjenosti in stopnje degradacije prsti
(Oldeman et al., 1991), je bila $ele sedaj prvi¢ uporabljena v Sloveniji (Repe, 2002). Prvi¢ smo jo posku-
sno uporabili na primeru celotne Slovenije. Dobljeni rezultati so do doloc¢ene mere presenetljivi, po drugi
strani pri¢akovani. Sibko izrazena ogrozenosti pokrajin zaradi degradiranosti prsti so posledica metodo-
loskega pristopa in dejanskega stanja, ki ga narekujejo pokrajinske znacilnosti izbranih regij in Slovenije
kot celote.

Pri proucevanju degradacije prsti z izbrano metodo smo naleteli na vrsto tezav, ki se odrazajo tudi v rezul-
tatih. Metoda kot taka, se je za proucdevanje degradacije prsti izkazala kot uspesna, kar potrjuje njena Siroka
in pogosta vedno pogostejsa uporaba v svetu. Vendar potrebujemo za kvalitetno izvedbo tudi zelo kva-
litetne, natanc¢ne in obsezne podatke. Teh v Sloveniji vsekakor primanjkuje ali pa so nedostopni. Posledice
se odrazajo v konénemu rezultatu, ki je sicer relevanten, a premalo konkreten in kvantitativno opredeljen.

Menimo, da bi ta metodoloski pristop lahko postal nepogresljivo orodje za proucevanje degradacije prsti

na manjsih enotah, za katere je mogoce zbrati dovolj kvalitetne podatke. Celovito in kompleksno prou-
¢evanje degradacije prsti na nivoju Slovenije, ki bo dalo konkretne rezultate, pa zaenkrat $e ni mogoce.
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