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Illegal dumping in Slovenia is still widespread, despite
well-organized system of waste collection.
Nelegalno odlaganje je v Sloveniji Se vedno precej razsirjeno
kljub urejenemu sistemu zbiranja odpadkov.
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ABSTRACT: The first countrywide register of illegal dump sites in Slovenia was created in 2010 and 2011.
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has already proven the impact of roads on the incidence of illegal dumps, but in this paper we investi-
gate if regional differences significantly influence its expression. We consider the existing landscape typing,
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1 Introduction

Illegal dumping is disposal of waste in areas, where such disposal is not allowed (EPA 1998). Often a dis-
tinction is made between disposal of smaller waste (littering) and deposition of large amounts of waste.
In our study, we interpret illegal dumping of waste as deliberate disposal of large quantities of waste.

Studies of illegal waste disposal have found that the reasons for occurrence of illegal dumping are most
often associated with the development level of waste removal systems, the costs of legal waste disposal, the
effectiveness of control and sanctioning and finally public awareness or acceptance of illegal dumping in
the society. Webb etal. (2006) state that illegal dumping occurs when it corresponds to more benefits than
costs to the population, when flaws in waste collection and disposal systems encourage this kind of behav-
ior, and when producers of waste do not know their responsibilities or options for legal disposal of waste.

In a broader sense, the origin of the illegal waste disposal problem can be found in the way of life, which
has a by-product of major quantities of waste. The European Environment Agency has estimated that
2000 million tons of waste was produced in the European Union in 1999, with an annual increase of 10%
(Fagan 2002). In Slovenia, the amount of generated waste increased by 55% between 2002 and 2008
(ARSO 2010). Industrial production can be defined as indirect production of waste (Hebermeyer and
Lotter 1994). In this context, illegal dumping of waste is only the least desirable method of waste man-
agement, still in use by certain population groups even in countries with sound waste management systems.
Most people do declare support for environmental protection though, since it is socially desirable. However,
when faced with restrictions that would interfere with their way of life by limiting their activities or by
increasing cost, their support decreases rapidly (Smrekar 2011).

It is difficult to assess the magnitude of the problem in any given area. In Bosnia, for example, waste
removal was organized for only 45% of urban households in 2002, while rural areas had none (Calo and
Parise 2009). The estimated illegal dump remediation costs incurred by Slovenian municipalities are around
3 million Euros per year, bearing in mind that the number of illegal dump sites in Slovenia is estimated
between 30,000 to 40,000 (Ekologi brez meja 2011). One research from the southeast of Australia showed
that in the 5,800 km? area of Western Sydney alone, annually 11,000 tons of waste was being illegally dumped.
7.5 million euros were spent countering its effects in just that area (DECC NSW 2008). The British Environment
Agency reported the estimated costs of illegal dumping in Great Britain amounting to 100-150 million
pounds per year (Ichinose and Yamamoto 2010).

Solving the problem of illegal dumping is important because illegal dumps pose a threat to human
health, groundwater, soil and atmosphere quality, while also having direct and indirect negative economic
effects through lowering values of real estate, limiting the potential for tourism and incurring high costs
of remediation and environmental control (Sebenik 1994; EPA 1998; Smrekar 2007).

Brecko Grubar (1999) notes, that illegal dumps and waste-filled abandoned gravel pits, which also
contain hazardous waste, pose a significant risk to Ljubljansko polje's groundwater. Urbanc and Breg (2005)
and Ravbar (2006) found that illegal dumps are major polluters of water protection areas, both on grav-
el plains and on karst. Breg, Kladnik and Smrekar (2007) discovered 1,445 illegal dumps on the water
protection area of the Ljubljansko polje.

The scale of the illegal dumping problem indicates that classical methods of identification, remedi-
ation and monitoring of dump sites are often not sufficiently successful, so it is reasonable to look for
new methods which could improve these processes. Several authors (for example Baden and Coursey 2002;
Smrekar, Breg and Slavec 2006; Morita and Takagishi 2007; DECC NSW 2008), list factors, that influence
the spatial distribution of illegal dumps. Some of them suggest that better understanding of these factors
would improve the effectiveness of identification, monitoring and remediation procedures. The most fre-
quently mentioned factors influencing the attractiveness of illegal disposal are: the proximity of roads,
covertness of location, land use, proximity to legal waste management facilities and demographic char-
acteristics of the surrounding population.

In 2010, the first national register of illegal dump sites was created in Slovenia (Ekologi brez meja 2011),
containing 12,392 illegal dumps by the end of June 2011. Such a large publicly accessible database has prac-
tical utility for illegal dump remediation, but it is also interesting for carrying out spatial analyses. In 2011
we therefore began to carry out research, which we believe could contribute to better understanding of
the factors that influence the spatial distribution of illegal dumps. In the beginning, we focused on study-
ing the factors whose effects on spatial distribution of illegal dump sites have already been proven by previous
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researches. We continued with more complex analysis, which could not have been performed in previ-
ous researches due to smaller dump site sample sizes.

Authors of all the aforementioned studies of spatial factors have determined that the distance from
roads significantly affects the distribution of illegal dumps. Some studies have also investigated the effects
of different types of roads. Smrekar (2007) states that in the area of Ljubljansko polje, dumps are most
common near gravel roads, followed by tracks and only then asphalt roads. Concluding from field expe-
rience with illegal dump inventories, Sebenik (1994, 87) notes that there are regional differences in the
incidence of illegal dumps: »At the bottom of valleys most waste is near asphalt roads, since these main
roads are practically the only areas accessible by vehicles.

Authors of other studies of illegal dump spatial distribution factors explore coherent areas of land-
scape or generalize their findings to the whole study area, not looking for regional differences in the effects
of studied factors.

In our opinion the problem is more complex, because the very features of the landscape and cross-
interactions between individual factors can have a significant impact on whether and how the effects of
factors affecting the distribution of illegal dumps will be expressed. In this paper, we therefore pay par-
ticular attention to the search for regional differences in the expression of impact of road proximity to
the incidence of illegal dumps.

2 Methodology

The fundamental source of our research data has been the national register of illegal dumps (Ekologi brez
meja 2011), which was created in February and March 2010 and complemented in March and April 2011.
We excluded dump sites with incomplete or erratic data and those with less than 1 m? of waste. 8,762 dumps
ended up being used for further analysis.

Development of the register was carried out also with its usefulness for investigating the causes of ille-
gal dumping in mind. In order to ensure representativeness of the sample dumps, alternative inventory
methods were included in addition to the traditional field inventory of dumps near settlements. The entire
territory of Slovenia was examined using orthophoto images — 10,700 potential sites were found, which
were then verified in the field. Field work has revealed that one in six potential locations was actually an
illegal dumpsite. Several hundred other dumps were discovered in the vicinity of potential locations dur-
ing the field survey. District foresters of the Slovenian Forest Service have checked their districts and surveyed
all thusly discovered dumps. Information was also collected from citizen reports and municipal databases.

To calculate the attractiveness of roads it was first necessary to establish the limit of the category »dump
near a road.« According to the methodology used in the inventory, very small distances from the road are
not appropriate due to restrictions imposed by the limited accuracy of the data in the used layers of roads
and dumps, and the methodology of data collection. A certain loss of precision occurs when marking the
locations of dumps, because they are marked approximately in their centers, but can be spread out in areas
with radii of up to a few tens of meters. At the same time, there are deviations in the range of a few meters
when entering dump locations as a result of inaccuracies in manual entry or limited precision of GPS devices.

When choosing the road buffer width, we therefore have to take this imprecision into account. At the
same time it is important for the relevance of analysis that this buffer is as narrow as possible. With increas-
ing road buffer widths there is also an increasing likelihood that dumps not really near the road would
be included into this category, plus there is greater likelihood that dump sites would end up in several
road buffers.

According to these data, equipment and methodology limits, a distance of 30 m has been selected. Such
width of the tested buffer takes into account possible variation due to aforementioned factors, but still
ensures that most of the largest roadside dumps are correctly categorized. For example, according to the
areas of dump sites, if the dumps had a round shape, only 43 (0.5%), with a radius greater than 30 m,
would be ignored by this methodology. Since the largest dumps are usually found along roads, the num-
ber of incorrectly classified dumps would be even smaller.

Figure 1: The studied dump sites. »
Figure 2: City of Kranj and its surroundings. Section of the road layer from DTK25. » p. 436
Figure 3: Landscape-ecological typology (Spes and others 2002). » p. 437
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The results of analysis could also be influenced by inaccurately marked dump sites. Problems would
arise mainly when using small dump site samples. Such errors can be avoided by performing the analy-
sis in as extensive areas as possible, with high numbers of dumps. This was taken into account during the
implementation of our analysis.

Various road layers were collected for analysis: one from the National Topographic Map at a scale of
1:5,000, the road network from the National Topographic Map at 1:25,000 scale, the road data layer from
the register of public infrastructure and the forest road network layer, which was made by the Slovenian
Forest Service. We carried out an assessment of the quality of the obtained layers using two test areas in
the central and south-eastern Slovenia. Based on this assessment, the roads layer from the National Topographic
Map at 1:25,000 scale (DTK 25 below) turned out to be the most appropriate for further analysis. The
DTK 25 layer entries are divided into five categories: highways, roads, country lanes, dirt roads and foot-
paths. Analyses of the attractiveness of illegal dumping have been made for the road layer as a whole and
separately for each of the five categories.

Landscape-ecological typology was used as a basis for research of the impact of regional differences.
It was designed for environmental vulnerability studies (Spes et al. 2002). The typing takes into account
the topography with height stratification, lithological structure with the share of carbonate rock, climate
and other natural- and socio-geographic features that separate landscape units so that they have more or
less clearly expressed individual characteristics and are different from their neighbors. By combining these
landscape units and abstracting regional differences between landscape-ecological units, 14 main land-
scape-ecological types (13 of them on land plus the sea in the Gulf of Trieste) were extracted. This typology
was selected for our study also with an eye on further use of the results. Its segmentation takes into account
landscape responsiveness to anthropogenic pressures, which means that in subsequent activity planning,
we can choose measures that are tailored to each landscape-ecological type's environmental capacity.

The typology used in our study, divides Slovenia in relatively large units. Twelve of the thirteen types
of land surface partially or fully cover five or more municipalities, which ensures large enough samples
for dumpsite analysis and reduces the effects of possible varying quality of field data collection in differ-
ent municipalities.

The calculation of the attractiveness of certain areas for illegal dumping of waste is based on research
carried out by Tasaki et al. (2006):

P, =(D,/S,)/(Dy/S,)

P, is the index of attractiveness for illegal dumping of waste for a category k of factor a, D, is the
number of studied dumps in the category k of factor a, S , is the area of the category k of factor a in the
studied area, D is the total number of studied dumps; S, is the entire surface of the studied area.

Index value above 1 indicates an above-average attractiveness of the category of the studied factor for
the emergence of illegal dumps. An advantage of this methodology is that a larger number of dumps that
are classified in each category is not the only criterion for calculating the value of the index, because we
also take into account the spatial extents of categories. For example: even though in Slovenia, there are
many more dumps in the forests than in gravel pits, the total area of gravel pits is much smaller than the
total area of forests. Since the gravel pits contain a relatively large number of dumps, the calculated attrac-
tiveness of gravel pits is higher than the attractiveness of forests.

Another advantage of such a method of calculating the attractiveness for illegal dumping is also its
resistance to the use of incomplete information. To get satisfying results it is only necessary to use repre-
sentative samples of roads and dumpsites.

3 Results

The index of attractiveness of roads for illegal dumping of waste reaches a value of 2.1 for the whole ter-
ritory of Slovenia. The unit with the lowest index value (1.4) is »Wider river valleys in the high mountains
and in karst«. The unit »High mountains« has an almost three times higher index (3.9).

Figure 4: Index of attractiveness of roads for illegal dumping of waste by landscape-ecological types. »

438



Acta geographica Slovenica, 52-2, 2012

T10T ‘SOl 2oue( @

600T SUND 00T {[e0)] :114/201m08

SOYe\ Zoue( epIAdf[waz 101ae/dew oty Jo oIy
SOJBIA ZOUB[ :2UIGISA JOJAR/SJURIUOD JO IOYINY
000°00€T:T :0[LI2UI/3[eIS

¢ oy1ys eu 3 Aodn ynysojoxaoysurfenyod epuadat
/€ 2IM)214 Y} UT PUNOy aq UL

sad) ea18oj02a-adesspuey 105 Loy [eorIaUINN]

LLES O — |
0¢ 0T or ¢ 0

9T<

97-TT

¢e-81 [
81> [l

BSYOPUI JSOUPIIA /AN[eA XopU]

439



Janez Matos, Kristof Ostir, Jaka Kranjc, Attractiveness of roads for illegal dumping with regard to regional differences in Slovenia

The high index value of attractiveness of illegal dumping in the »High mountains« (as well as in other
topographically undulating landscape-ecological types) is expected, since it is not easy to dispose of waste
far away from motorable roads in these areas. Furthermore, due to sparser road networks, dumps are more
common near a small number of existing roads, which also affects a higher index value.

Index values for »karst« types of surfaces are exceptionally high. The difference between units »High
karst plains and hills« and »High hills in non-carbonate rock« is particularly interesting. Although both
units represent high hills, the index value of hills in non-carbonate rock is almost twice as high. The rea-
son for the difference between karst and non-karst landscape-ecological types stems from the fact that
karst areas are more scarcely populated and have sparser road networks, which means that dumps are more
common along existing roads. Off-road karst is challenging to pass through, new roads are seldom cre-
ated and there are a lot of concave topographic forms that perpetrators perceive as suitable for disposal,
even when they are in the immediate vicinity of roads.

Table 1: Indices of attractiveness of roads for illegal disposal by landscape-ecological types (Spes et al. 2002) and by category of roads
(DTK25).

Landscape-ecological type average highways roads  country lanes dirtroads  footpaths
High mountains 39 / 26.5 9.0 7.2 1.2
Wide river valleys in the high mountains

and in karst 14 45 1.5 1.7 15 1.2
High karst plains and hills 29 6.9 12.6 4.1 3.0 12
High hills in non-carbonate rock 2 6.1 49 2.8 2.0 11
Basins in the mountainous regions 1.7 0.9 14 2.4 19 0.8
Hills in the inner part of Slovenia 16 38 2.2 1.7 16 18
Plains and wider valleys in the hills

of the inner part of Slovenia 21 / 1.2 23 27 17
Karst poljes and valleys 2.2 2.7 24 2.8 2.3 17
Low karst of Dolenjska and Notranjska regions 2.3 59 2.7 41 2.2 1.2
Low Karst of Bela krajina (3 municipalities) 2.2 / 2.3 36 2.1 19
Kras and Podgorski kras 2.4 13 32 52 2.7 13
Hills in the Sub-Mediterranean part of Slovenia 18 / 25 383 2.0 15
Wider valleys and plains in the

Sub-Mediterranean part of Slovenia 16 43 16 24 18 06
Slovenia 2.1 3.2 3.2 2.6 2.4 1.0

3.1 Highways

Highways are not really suitable for transport of waste to illegal dumpsites, but due to causing environ-
mental degradation, they may indirectly affect surrounding areas that citizens then perceive as suitable
for dumping.

Since the number and length of highways compared to other types of roads is relatively small, the total
number of dumps in the 30-meter buffer around them is only 30, in each landscape-ecological type at
most 10 and in the majority 3 or less. However, since the total area of the 30-meter highway buffer occu-
pies only 21 km?, the calculated index of attractiveness is high (3.2). Areas near highways therefore do attract
illegal dumping. Field experience confirms it, too.

3.2 Roads

The index of attraction in the »roads« category has an above-average value for all landscape-ecological
types. Reaching a value as high as 3.2 (compared to 2.1 for the entire studied road network layer) is sur-
prising, since according to the findings of prior research, we would expect higher values in lower-order
road categories.

There are interesting differences between landscape types. A clear tenfold difference between topo-
graphically undulated (14.6) and plain (1.5) landscape-ecological types can be seen. Another noteworthy
difference is the one between types that are above averagely densely populated (average score of 1.8) and
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those scarcely populated (average score of 7.8). Karstic landscape-ecological types have higher values than
non-karstic.

The reason for such high differences in this category of roads should be sought in the fact that in less
populated areas and those with undulating topography there is not much land easily accessible for vehi-
cles. Roads in scarcely populated areas are often isolated enough and have low enough traffic, that perpetrators
need not fear unwanted attention. On rough terrain, perpetrators seem to find the slopes along major
transport routes very suitable for disposal of waste, while in the plains they have to find hidden concave
land forms or covert overgrown areas which are not usually located near major transportation routes.

The situation is slightly different in karst regions, where concave landforms are abundant, which may
explain the higher index values for the »roads« category. Furthermore, regular waste collection was orga-
nized later in the less populated regions of Slovenia than in the more densely populated ones and in some,
waste collection coverage is still not sufficient, so illegal waste dumping is more socially acceptable there
and thus perpetrators are not willing to invest as much effort into concealment of their acts.

3.3 Country lanes

The index value for the whole area of Slovenia is 2.6. The value is again higher in landscape-ecologic types
with undulating topography and scarce population, but unlike in the »roads« category, the differences
between types are not so pronounced.

Country lanes are more attractive (as compared to the »roads« category) to perpetrators in the plains
and in more heavily populated areas, because disposal near major roads would often be too noticeable.
In contrast, in the topographically undulating areas, the category »country lane« is less attractive than the
»roads« category, as the surroundings of easily accessible and major roads are also unnoticeable enough,
that perpetrators perceive them as appropriate for illegal dumping.

3.4 Dirt roads

The value of the index for the whole country is 2.4. As expected, values for flat landscape-ecological types
are slightly higher than the average for all roads. Nevertheless, even in the planar types the values are slight-
ly lower than those in the »country lanes« category. Lower index values, even on flat lanscape-ecological
types, are surprising at first sight. Smrekar (2007) for example, mentions that in Ljubljansko polje most
dumps occur near dirt roads. This is in fact also true for the whole country, as for almost half of the stud-
ied dumps (4,160 of 8,757) »dirt road« is the nearest road category. However, this category is also the biggest
road category. The total area of the 30-meter buffers for all categories of roads occupies 5,767 km?, for »dirt
roads« 2,729 km?, while for »roads« only 829 km?. The density of the dirt road network in flat areas is par-
ticularly high and therefore causes slightly lower index values in flat landscape-ecological types.

3.5 Footpaths and horse trails

Index values are low, comparing to other road types. The value for the whole Slovenia is even slightly below 1,
which confirms the findings of older researches, that paths, impassable for vehicles, are not attractive for
illegal dumping.

Analyses by individual landscape-ecological types and road categories have proven to be more appro-
priate than generalizations of the results to the whole studied area. However, the calculated values are still
generalizations, since for example all dirt roads in certain landscape-ecological type are not equally attrac-
tive for illegal dumping. It would therefore be interesting for further research, to take into account other factors
that affect the distribution of dumps — vicinity of settlements, vicinity of legal landfills, land cover et cetera.

4 Conclusion

The completed analyses have confirmed that the proximity of roads is one of the factors that significantly
affect the incidence of illegal dumps.
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We calculated the index of attractiveness of roads for illegal dumping for the entire territory of Slovenia,
then separately for each landscape-ecological type. It became clear that the index value for the whole coun-
try is 2.1, which confirmed older research claims that the immediate vicinity of roads is exceptionally attractive
for illegal dumping.

The index of attractiveness of roads for illegal dumping varies significantly between different land-
scape-ecological types. It is evident from the results, that higher index values are generally characteristic
of landscape-ecological types with lower population density, sparser road networks, higher percentage
of forest cover and greater topographical undulation.

The differences between landscape types are even more pronounced when comparing different types
of roads. The index was calculated for each type of road for the whole country and separately for each land-
scape-ecological type. We have shown that the biggest difference between the studied landscape types appear
in the »roads« category. Topographically undulating and scarcely populated landscape-ecological types
have up to ten times higher values of the index of attraction for illegal dumping in this category when
compared to more flat and densely populated types. One of the reasons for these differences is probably
aneed to find smaller, better hidden roads for disposal in flat and densely populated areas, while the per-
petrators in topographically diverse and lightly populated landscape types perceive also the surroundings
of major roads as appropriate for illegal dumping of waste.

On the country level the highest value was calculated for the »roads« category, while the »dirt roads«
category barely exceeds the index value for all categories of roads. Surroundings of »footpath« category,
as expected, turned out not to be attractive for illegal dumping. Interestingly, the smallest still motorable
roads are not the most attractive for illegal disposal at the level of Slovenia, even though our survey found
that nearly half of all the studied dumps are located closest to the roads of this category. Slightly bigger
roads which DTK 25 categorizes as »roads« and »country lanes« have higher values. In flat landscape-eco-
logical types the lowest two still passable road categories really are the most interesting for illegal disposal,
while in more topographically diverse and less populated landscape-ecological types roads of higher cat-
egories are more attractive.

Further research, in addition to the assessment of roads, could focus on other factors that influence
the spatial distribution of illegal dumps. It would be useful to carry out a complex evaluation of various
factors with the help of machine learning and data mining, with which it would be possible to obtain lists
of rules that determine the spatial distribution of illegal dump sites and thus contribute to a more effec-
tive control of the illegal dumping problem.
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1 Uvod

Nelegalno odlaganje odpadkov je odlaganje odpadkov na obmogjih, kjer to ni dovoljeno (EPA 1998). Pogosto
se lo¢uje med odmetavanjem manjsih odpadkov (smetenje) in odlaganjem ve¢jih koli¢in odpadkov. Nele-
galno odlaganje odpadkov v nasi raziskavi razumemo kot nacrtno odlaganje ve¢jih koli¢in odpadkov.

Raziskave nelegalnega odlaganja odpadkov ugotavljajo, da so razlogi za pojav divjih odlagalis¢ naj-
veckrat povezani s stopnjo razvitosti sistema odvoza odpadkov, stroski legalnega odlaganja odpadkov,
ucinkovitostjo nadzora in sankcioniranja ter ozaves¢enostjo prebivalstva oziroma sprejemljivostjo nele-
galnega odlaganja v doloceni druzbi. Kot na primer ugotavljajo Webb in ostali (2006), se nelegalno odlaganje
pojavi, kadar za prebivalstvo to predstavlja ve¢ koristi kot stroskov, kadar slabosti v sistemu zbiranja in
odlaganja odpadkov spodbujajo tovrstno ravnanje in kadar proizvajalci odpadkov ne poznajo svojih dolz-
nosti oziroma nacinov za legalno odstranitev odpadkov.

V sir§em smislu je izvor problematike nelegalnega odlaganja odpadkov nacin Zivljenja, katerega stran-
ski proizvod so velike koli¢ine odpadkov. Evropska okoljska agencija je ocenila, da je bilo v Evropski uniji
leta 1999 proizvedenih 2000 milijonov ton odpadkov, njihova koli¢ina pa je vsako leto narasla za 10 %
(Fagan 2002). V Sloveniji je med letoma 2002 in 2008 koli¢ina vseh nastalih odpadkov narasla za 55 %
(ARSO 2010). Industrijska proizvodnja je proizvodnja smeti, ki poteka posredno preko proizvodnje
uporabnih proizvodov (Hebermeyer in Lotter 1994). Nelegalno odlaganje odpadkov v tem smislu pred-
stavlja zgolj najmanj zaZelen nacin ravnanja z odpadki, ki se ga tudi v drzavah, kjer je sistem ravnanja
z odpadki urejen, del prebivalstva e vedno posluzuje. Ve¢ina ljudi sicer deklarativno podpira varova-
nje okolja, saj je to tudi druzbeno zazeleno dejanje. Ko pa se soocijo z omejitvami, ki bi posegle v njihov
nacin Zivljenja v obliki omejevanja njihovih aktivnosti ali povecanja stroskov, ta vnetost hitro popusti
(Smrekar 2011).

Obseznost problematike na posameznem obmocdju je tezko oceniti. V Bosni na primer je imelo leta 2002
urejen odvoz odpadkov le 45 % urbanih gospodinjstev, medtem ko ruralna obmocja niso imela zagotov-
ljenega odvoza odpadkov (Calo in Parise 2009). Ocenjeni stro$ki, ki jih imajo slovenske ob¢ine s sanacijo
divjih odlagalis¢, znasajo okoli 3 milijone evrov na leto, pri ¢emer je $tevilo divjih odlagali$¢ v Sloveniji
ocenjeno na 30.000-40.000 (Ekologi brez meja 2011). Raziskava z jugovzhoda Avstralije je pokazala, da
so samo na obmogju Zahodnega Sydneya, ki obsega 5800 km?, nelegalno odvrgli 11.000 ton odpadkov letno.
Za odpravljanje posledic so samo na tem obmocju namenili 7,5 milijona evrov (DECC NSW 2008). Britan-
ska okoljska agencija poroca, da so ocenjeni stroski nelegalnega odlaganja v Veliki Britaniji 100-150 milijonov
funtov na leto (Ichinose in Yamamoto 2010).

Resevanje problematike divjih odlagalis¢ je pomembno, saj divja odlagali$¢a predstavljajo groznjo zdrav-
juljudi, ogrozajo podtalnico, prst in ozradje, imajo pa tudi posredne in neposredne negativne ucinke na
gospodarstvo zaradi nizanja vrednosti nepremi¢nin, omejevanja turisti¢nega potenciala, visokih stroskov
sanacij in stroskov ingpekcijskega nadzora (Sebenik 1994; EPA 1998; Smrekar 2007).

Brecko Grubarjeva (1999) ugotavlja, da veliko nevarnost za podtalnico Ljubljanskega polja predstavlja-
jo ¢rna odlagali$¢a in z odpadki zasipane gramoznice, ki vsebujejo tudi nevarne odpadke. Urbanc in Breg
(2005) ter Ravbar (2006) ugotavljajo, da se divja odlagalis¢a uvrs¢ajo med pomembne onesnazevalce vodo-
varstvenih obmocij tako na prodnih ravninah kot na Krasu. Breg, Kladnik in Smrekar (2007) pa so na
vodovarstvenem obmocju Ljubljanskega polja odkrili kar 1445 odlagalis¢.

Obseznost problematike divjih odlagali$¢ nakazuje, da klasi¢ne metode identifikacije, sanacije in nadzo-
ra odlagali$¢ pogosto niso dovolj uspesne, zato je smiselno iskati nove metode, ki bi te procese izboljsale.
Vec avtorjev (na primer Baden in Coursey 2002; Smrekar Breg in Slavec 2006; Morita in Takagishi 2007;
DECC NSW 2008) navaja dejavnike, ki vplivajo na razporeditev divjih odlagalis¢ v prostoru. Nekateri ugo-
tavljajo, da bi bili z boljsim poznavanjem teh dejavnikov postopki identifikacije, spremljanja in reSevanja
problematike nelegalnega odlaganja lahko ucinkovitejsi. Med dejavniki, ki vplivajo na privla¢nost za nele-
galno odlaganje, se najpogosteje omenjajo blizina cest, skritost lokacije, izraba zemlji$¢a, blizina legalnih
odlagalis¢ in demografske znacilnosti okoliskega prebivalstva.

V letu 2010 je v Sloveniji nastal prvi nacionalni register divjih odlagalis¢ (Ekologi brez meja 2011),
v katerega je bilo do konca junija 2011 vnesenih 12.392 divjih odlagalis¢. Tako velika javno dostopna baza
odlagalis¢ ima prakti¢no uporabnost za sanacije odlagali$¢, zanimiva pa je tudi za izvedbo prostorskih
analiz. V letu 2011 smo tako zaceli z izvedbo raziskav, za katere verjamemo, da bi lahko prispevale k bolj-
$emu poznavanju dejavnikov, ki vplivajo na razporeditev divjih odlagalis¢ v prostoru. V zadetku smo se
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osredotocili na preucevanje dejavnikov, katerih vplive so dokazale Ze dotedanje raziskave, pri tem pa se
nismo ustavili zgolj pri dokazovanju vplivov teh dejavnikov na razporeditev odlagalis¢, pa¢ pa smo bazo
podatkov izkoristili tudi za kompleksnejse analize, ki jih v obstojecih raziskavah zaradi manjsega vzorca
odlagalis¢ ni bilo mogoce izvesti.

Avtorji vseh omenjenih raziskav vplivov prostorskih dejavnikov ugotavljajo, da je oddaljenost od cest
eden izmed dejavnikov, ki pomembno vplivajo na razporeditev divjih odlagali$¢. V nekaterih raziskavah
so bili raziskani tudi vplivi razli¢nih tipov cest. Smrekar (2007) na primer navaja, da so na obmoc¢ju Ljub-
ljanskega polja odlagali$¢a najpogostejsa v blizini makadamskih cest, sledijo kolovozi in $ele nato asfaltne
ceste. Sebenik (1994, 87) glede na terenske izkusnje pri popisovanju odlagali¢ ugotavlja, da pri pojavno-
sti divjih odlagalis¢ obstajajo tudi pokrajinske razlike: »V dnu dolin je najve¢ odpadkov kar ob asfaltiranih
povrsinah, ki so tam kot glavne ceste pravzaprav skoraj edina z vozili dostopna povrsina«.

Avtorji drugih raziskav vplivov dejavnikov prostorske razporeditve divjih odlagalis¢ preucujejo pokra-
jinsko enotna obmogja ali pa svoje ugotovitve posplosijo na vse obmodje, ki ga preucujejo, in ne is¢ejo
pokrajinskih razlik v vplivih raziskovanih dejavnikov.

Problematika je po nasem mnenju kompleksnejsa, saj same znadilnosti pokrajine ter medsebojni vplivi
posameznih dejavnikov lahko pomembno vplivajo na to, ali in kako se bodo izrazili vplivi dejavnikov, ki
dolocajo razporeditev divjih odlagalis¢. V prispevku se zato $e posebej posvetimo iskanju pokrajinskih
razlik v izrazanju vpliva bliZine cest na pojavnost divjih odlagalis¢.

2 Metodologija

Temeljni vir nase raziskave so bili podatki nacionalnega registra divjih odlagalis¢ (Ekologi brez meja 2011),
ki je bil izdelan v februarju in marcu 2010 ter dopolnjen v marcu in aprilu 2011. Izlocena so bila odlaga-
lid¢a z nepopolnimi ali neustreznimi podatki ter odlagalisca, ki so vsebovala manj kot 1 m* odpadkov.
V nadaljnje analize je bilo tako uvrséenih 8762 odlagalis¢.

Slika 1: Preucevana odlagalisca.
Glej angleski del prispevka.

Razvoj registra je bil opravljen tudi z mislijo na njegovo uporabnost za raziskave vzrokov nelegalne-
ga odlaganja. Da bi bila zagotovljena reprezentativnost vzorca odlagali$¢, so bile tako, poleg klasi¢nega
terenskega popisa odlagalis¢ v blizini naselij, v popis vkljuéene tudi alternativine metode popisov. Celotno
ozemlje Slovenije je bilo pregledano s pomocjo ortofoto posnetkov — odkrili so 10.700 potencialnih loka-
cij, ki so jih nato preverili na terenu. Ob terenskem pregledu se je pokazalo, da je vsaka Sesta potencialna
lokacija divje odlagalis¢e, nekaj sto drugih odlagali$¢ pa je bilo med terenskim pregledom odkritih v oko-
lici potencialnih lokacij. Revirni gozdarji Zavoda za gozdove Slovenije so preverili svoje gozdarske rajone
in popisali vsa tako odkrita odlagalisc¢a. Informacije so bile zbrane tudi s prijavami obc¢anov in s pomo¢-
jo ob¢inskih baz podatkov.

Za izracun privlacnosti cest je bilo najprej potrebno dolo¢iti mejo kategorije »odlagalis¢e ob cesti«.
Glede na metodologijo, uporabljeno pri popisu, zelo majhne razdalje od cest niso smiselne zaradi omeji-
tev, ki jih postavlja omejena natancnost uporabljenega sloja podatkov o cestah, podatkov o odlagaliscih
in metodologije zbiranja podatkov. Doloc¢ena nenatancnost se pojavlja pri oznacevanju lokacij odlaga-
lis¢, saj so te oznacene priblizno v sredis¢u odlagalis¢, ki se lahko razprostirajo na obmocju s polmerom
do nekaj deset metrov. Hkrati pri vnosih odlagali$¢ prihaja do nekajmetrskih odstopanj, ki so posledica
netoc¢nosti pri ro¢nih vnosih lokacij odlagalis¢ oziroma omejene natanénosti GPS aparatov.

Pri izbiri $irine pasu ob cestah moramo torej upostevati nenatancnosti podatkov, hkrati pa je za ustreznost
analiz pomembno, da je ta pas ¢im 0Zji, saj se s povecevanjem pasu ob cestah povecuje verjetnost, da bi odla-
gali$ca, ki v resnici niso ob cesti, uvrstili v to kategorijo, ve¢ja pa je tudi verjetnost, da obmocje odlagalisca
prekriva pas ob ve¢ cestah.

Glede na navedene omejitve podatkov, opreme in metodologije je bila izbrana razdalja 30 m. Taka $iri-
na opazovanega pasu upo$teva mogoca odstopanja zaradi navedenih dejavnikov, hkrati pa omogoca, da
je ve¢ina najvedjih odlagalise, ki lezijo ob cestah, uvri¢ena v pravilno kategorijo. Ce bi imela na primer
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odlagalisca okroglo obliko, bi bilo, glede na podatke o povr$inah odlagalis¢, odlagalis¢ s polmerom vecjim
od 30m le 43 (0,5 %). Ker pa najvecja odlagalis¢a navadno nastajajo vzdolz cest, bi bilo nepravilno uvrs-
¢enih odlagalis¢ $e man,j.

Na rezultate analiz bi lahko vplivale tudi nenatan¢no ali napa¢no oznacene lokacije odlagali$¢. Do tezav
bi lahko prislo predvsem ob uporabi majhnega vzorca odlagali$¢. Tovrstnim napakam se lahko izognemo
z opravljanjem analiz v prostorsko ¢im bolj obseznih obmodjih z velikim §tevilom odlagalis¢, kar je bilo
med izvedbo analiz upostevano.

Za analize je bilo pridobljenih vec razli¢nih slojev podatkov o cestah: Sloj cest iz Drzavne topografske
karte v merilu 1:5000, cestna mrezZa iz Drzavne topografske karte v merilu 1: 25.000, sloj podatkov o ce-
stah iz katastra gospodarske javne infrastrukture ter sloj mreze gozdnih cest, ki ga je izdelal Zavod za gozdove
Slovenije. Izvedli smo presojo kvalitete pridobljenih slojev s pomocjo dveh testnih obmocjih v osrednji
in jugovzhodni Sloveniji. Na podlagi te presoje se je izmed preucevanih slojev kot najustreznejsi za nadalj-
nje analize izkazal sloj cest iz Drzavne topografske karte v merilu 1:25.000 (v nadaljevanju DTK 25). V sloju
DTK 25 se vnosi delijo na pet kategorij: avtoceste, ceste, poti, kolovozi in konjske steze oziroma pespoti.
Analize privla¢nosti za nelegalno odlaganje so bile opravljene tako za cestni sloj v celoti, kot za vsako od petih
kategorij posebe;.

Slika 2: Mesto Kranj z okolico. Izsek iz cestnega sloja DTK 25.
Glej angleski del prispevka.

Kot podlaga za raziskave vplivov pokrajinskih razlik je bila uporabljena pokrajinskoekoloska tipiza-
cija, ki je bila izdelana za namen izdelave $tudij ranljivosti okolja (Spes in ostali 2002). Pri izdelavi tipizacije
je bil upostevan relief z visinsko slojevitostjo, litoloska zgradba z delezem karbonatnih kamnin, podneb-
je ter druge naravno- in druzbenogeografske znacilnosti, ki lo¢ujejo pokrajinske enote tako, da imajo te
bolj ali manj jasno izraZzene individualne znacilnosti ter se razlikujejo od sosednjih. Z zdruzevanjem pokra-
jinskih enot oziroma abstrahiranjem pokrajinskih razlik med posameznimi pokrajinskoekoloskimi
enotami je bilo tako izlo¢enih 14 glavnih pokrajinskoekoloskih tipov (13 kopnih in Morje v Trzaskem zali-
vu). Izbira te pokrajinske ¢lenitve je bila v pri¢ujoci raziskavi opravljena tudi z mislijo na nadaljnjo uporabo
pridobljenih rezultatov. Clenitev namre¢ uposteva odzivnost pokrajine na antropogene pritiske, kar pome-
ni, da lahko pri kasnejsem nacrtovanju dejavnosti znotraj posameznega pokrajinskoekoloskega tipa izberemo
ukrepe, ki so prilagojeni nosilnosti okolja.

Uporabljena tipizacija deli Slovenijo na razmeroma velike enote. Dvanajst od trinajstih kopnih tipov
povrsja delno ali v celoti zajema pet ob¢in ali ve¢, kar zagotavlja dovolj velike vzorce odlagalisc¢ za izved-
bo analiz ter zmanjsuje vpliv nihanja kakovosti dela posameznih popisovalcev na rezultate popisa.

Izrac¢un privlac¢nosti dolo¢enega obmocja za nelegalno odlaganje odpadkov temelji na raziskavah div-
jih odlagalis¢, ki so jih opravili Tasaki in ostali (2006):

Py = (D, /8,)/(D/S,)

P, jeindeks privlacnosti za nelegalno odlaganje odpadkov za kategorijo k dejavnika a, D, $tevilo preuce-
vanih odlagali$¢ v kategoriji k dejavnika g, S | povrsina, ki jo pokriva kategorija k dejavnika a na preucevanem
obmog¢ju, D Stevilo vseh preucevanih odlagalis¢ ter S, celotna povrsina preucevanega obmodja.

Vrednosti indeksa nad 1 nakazujejo nadpovpre¢no privlacnost posamezne kategorije preucevanega
dejavnika za nastanek divjih odlagali¢. Prednost uporabljene metodologije je, da vecje Stevilo odlagalis¢,
ki se uvr§cajo v posamezno kategorijo, ni edino merilo pri izra¢unavanju vrednosti indeksa, saj se upo-
$teva tudi prostorska razprostranjenost kategorije. Ceprav je na primer v Sloveniji odlagalis¢ v gozdu veliko
ve¢ kot tistih v gramoznicah, pa je povrsina gramoznic mnogo manjsa kot povrsina gozda. Ob tem je
v gramoznicah razmeroma veliko divjih odlagalis¢, zato je izra¢unana privla¢nost gramoznic visja kot pri-
vlaénost gozda.

Prednost take metode izra¢unavanja privlacnosti za nelegalno odlaganje je tudi njena odpornost na
uporabo nepopolnih podatkov. Za zadovoljive rezultate je potrebno uporabiti le dovolj dober vzorec odla-
galis¢ oziroma cest.

Slika 3: Pokrajinskoekologka tipizacija (Spes in ostali 2002). » str. 448
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3 Rezultati

Indeks privlac¢nosti cest za nelegalno odlaganje odpadkov dosega na celotnem obmocju Slovenije vred-
nost 2,1. Enota z najnizZjo vrednostjo indeksa (1,4) so »Sir$e re¢ne doline v visokogorju, hribovju in na

Slika 4: Indeks privlatnosti cest za nelegalno odlaganje odpadkov po pokrajinskoekolo$kih tipih.
Glej angleski del prispevka.

Visoka vrednost indeksa privla¢nosti za nelegalno odlaganje v »Visokogorskem svetu« (pa tudi v drugih
reliefno razgibanih pokrajinskoekoloskih tipih) je pri¢akovana, saj na reliefno razgibanih obmog¢jih ni eno-
stavno odlagati odpadkov dale¢ od prevoznih cest, poleg tega pa so zaradi redkejSega cestnega omrezja
odlagali$c¢a pogostejsa ob manj$em stevilu obstojecih cest, kar vpliva na visje vrednosti indeksa.

»Kraski« tipi povr&ja so dosegali nadpovprecno visoke vrednosti. Se posebej je zanimiva razlika med
enotama »Visoke kragke planote in hribovja v karbonatnih kamninah« ter »Hribovja v pretezno nekar-
bonatnih kamninah«. Ceprav gre pri obeh enotah za hribovja, ima hribovje v nekarbonatnih kamninah
skoraj enkrat vi$jo vrednost indeksa. Razlog za razlike med kraskimi in nekragkimi pokrajinskoekolos-
kimi tipi je redkejsa poseljenost in redkejse cestno omrezje krasa, kar pomeni, da so odlagalis¢a pogostejsa
ob obstojecih cestah. Kras je teZe prevozen izven cest, nastajanje novih cest ni tako pogosto, veliko je kon-
kavnih reliefnih oblik, ki jih storilci dojemajo kot primerne za odlaganje, tudi e se nahajajo v neposredni
blizini cest.

Preglednica 1: Indeks priviatnosti cest za nelegalno odlaganje po pokrajinskoekoloskih tipih (Spes in ostali 2002) in kategorijah
cest (DTK25).

pokrajinskoekoloSki tip skupaj avtoceste ceste poti kolovozi pespoti

visokogorski svet 39 / 26,5 9,0 7.2 12
Sirse recne doline v visokogorju,

hribovju in na krasu 14 45 15 17 15 12
visoke kraSke planote in hribovja

v karbonatnih kamninah 29 69 126 A 30 12
hribovja v pretezno nekarbonatnih kamninah 2 6,1 49 2.8 2,0 1.1
medgorske kotline 1.7 0,9 14 2,4 19 08
griCevje v notranjem delu Slovenije 1,6 38 2.2 1,7 1,6 15
ravnine in SirSe doline v gricevju

notranjega dela Slovenije 21 / 1.2 23 27 17
kraSka polja in podolja 2,2 2,7 2,4 28 2,3 1,7
nizki kras Notranjske in Dolenjske 23 59 2,7 41 2.2 12
nizki kras Bele krajine (3 obgine) 2.2 / 23 3,6 2,1 19
Kras in Podgorski kras 24 1,3 32 52 2,7 13
primorska gricevja v primorskem delu Slovenije 18 / 28 33 2,0 15
SirSe doline in obalne ravnice

v primorskem delu Slovenije 16 43 16 24 18 06
Slovenija 2,1 3,2 3,2 2,6 2,4 1,0

3.1 Avtoceste

Avtoceste sicer niso primerne za dovoz odpadkov na odlagali$¢a, vendar pa zaradi degradacije pokrajine
lahko posredno vplivajo na to, da so v njihovi okolici obmo¢ja, ki jih obcani dojemajo kot primerna za
dovoz odpadkov.

Ker je avtocest v primerjavi z drugimi tipi cest razmeroma malo, je skupno $tevilo vseh odlagalis¢
v 30-metrskem pasu ob avtocestah zgolj 30, v posameznem pokrajinskoekoloskem tipu najve¢ 10, v ve-
¢ini pa 3 ali manj. Ker pa skupna povrsina 30-metrskega pasu ob avtocestah zavzema le 21 km?, je izra¢unani
indeks privla¢nosti avtocest visok in znasa 3,2. Okolica avtocest torej privlac¢i nelegalno odlaganje, kar potr-
jujejo tudi izkusnje s terena.
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3.2 Ceste

Vrednost indeksa privlacnosti za vse pokrajinskoekoloske tipe je v kategoriji »ceste« nadpovpreéna. Dose-
ga vrednost 3,2 (v primerjavi z 2,1 za celotni preucevani sloj podatkov o cestni mrezi), kar je presenetljivo,
saj bi glede na ugotovitve starejsih raziskav pri¢akovali visje vrednosti v kategorijah cest niZjega reda.

Zanimive so razlike med tipi povrsja. Zelo jasno se pokaZze razlika med reliefno razgibanimi in rav-
ninskimi pokrajinskoekoloskimi tipi. Prvi imajo povprecno vrednost indeksa 14,6, drugi pa 1,5. Razlika
je kar desetkratna. Izrazita je tudi razlika med tipi povrsja, ki so nadpovpre¢no gosto poseljeni (povprec-
na vrednost indeksa 1,8) in redkeje poseljenimi (povpre¢na vrednost indeksa 7,8). Kraski pokrajinskoekologki
tipi dosegajo visje vrednosti od nekraskih.

Razlog za tako visoke razlike v kategoriji cest bi bilo treba iskati v dejstvu, da v redkeje poseljenih in
reliefno razgibanih obmo¢jih ne obstaja veliko z vozili dostopnih povrsin. Ceste so v redkeje poseljenih
obmo¢jih pogosto tudi dovolj odmaknjene oziroma je na njej promet dovolj redek, da se storilcem ni tre-
ba bati nezelene pozornosti. Na reliefno razgibanem terenu se zdijo storilcem za odlaganje zelo primerna
tudi pobodja tik ob ve¢jih prevoznih poteh, medtem ko je potrebno na ravninah poiskati konkavne relief-
ne oblike ali neopazno, zaras¢eno obmocje, ki se najveckrat ne nahaja v blizini ve¢jih prevoznih poti. Nekoliko
drugace je na krasu, kjer so konkavne reliefne oblike pogostejse, s ¢cimer lahko pojasnjujemo visje vredno-
sti indeksa za kategorijo »ceste« v kraskih tipih povrsja. Nadalje je bil v redkeje poseljenih obmo¢jih Slovenije
redni odvoz odpadkov organiziran kasneje kot v gosteje poseljenih, marsikje pa Se vedno ni zadovoljivo
urejen, zato je tam odlaganje nelegalnih odpadkov bolj sprejemljivo in storilci niso pripravljeni vloZiti toli-
ko energije v prikrivanje svojih dejanj.

3.3 Poti

Vrednost indeksa za Slovenijo je 2,6. Tudi pri poteh je indeks visji znotraj pokrajinskoekoloskih tipov, ki
so reliefno bolj razgibani in redkeje poseljeni, vendar pa razlike med pokrajinskoekoloskimi tipi niso tako
izrazite kot v kategoriji »ceste«.

Poti v ravninah in gosteje poseljenih obmocjih so v primerjavi s kategorijo »ceste« za storilce privla¢nej-
$a kategorija za odlaganje odpadkov, saj bi bilo odlaganje ob vecjih cestah pogosto preve¢ opazno. Nasprotno
paje v reliefno razgibanih predelih kategorija »poti« manj privlacna kot kategorija »cestex, saj je tudi oko-
lica ve¢jih in lazje dostopnih cest dovolj neopazna, da jo storilci dojemajo kot ugodno za nelegalno odlaganje.

3.4 Kolovozi

Vrednost indeksa za vso Slovenijo je 2,4. Vrednosti ravninskih pokrajinskoekoloskih tipov so nekoliko vis-
je od povpredja za vse ceste, kar je pri¢akovano. Vseeno pa so tudi v ravninskih tipih indeksi v povpreju
nekoliko nizji kot pri kategoriji »poti«. NiZje vrednosti indeksa za kolovoze, tudi na ravninskih pokrajin-
skoekoloskih tipih, so na prvi pogled presenetljive. Smrekar (2007) na primer omenja, da se na Ljubljanskem
polju najve¢ odlagali$¢ pojavlja ob kolovozih. To v resnici drzi tudi za vso Slovenijo. Skoraj polovici vseh
preucevanih odlagalis¢ (4160 od 8757) je »kolovoz« najblizja kategorija ceste. Vendar pa je kolovozov tudi
najve¢ med vsemi kategorijami cest. Skupna povr$ina 30-metrskih obmocij ob vseh kategorijah cest zav-
zema 5767 km?, ob »kolovozih« 2729 km?, ob »cestah« pa na primer le 829 km?. Gostota omreZja kolovozov
je na ravninskih obmo¢jih $e posebej visoka, kar vpliva na nekoliko niZje vrednosti indeksa v ravninskih
pokrajinskoekoloskih tipih.

3.5 Pespoti oziroma konjske steze

Vrednosti indeksa so v vseh pokrajinskoekoloskih tipih niZje od skupne vrednosti indeksa za preucevani
sloj cest. Vrednost indeksa za vso Slovenijo je celo malo pod 1, kar potrjuje ugotovitve starejsih raziskav,
da neprevozne poti niso privla¢ne za nelegalno odlaganje.

Analize po posameznih pokrajinskoekoloskih tipih in po kategorijah cest so se izkazale za ustreznej-
$e kot posplosevanje rezultatov na vse preucevano obmocje. Kljub temu gre pri izracunanih vrednostih
$e vedno za posplositve, saj na primer vsi kolovozi v posameznem tipu povrsja niso enako privlacni za
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nelegalno odlaganje. Zato bi bile v nadaljnjih raziskavah zanimive analize privla¢nosti, pri katerih bi hkrati
upostevali tudi druge dejavnike, ki vplivajo na razporejanje odlagali$¢: na primer blizino naselij, legalnih
odlagalis¢, pokrovnost tal in podobno.

4 Sklep

Opravljene analize so potrdile, da je blizina cest eden od dejavnikov, ki pomembno vplivajo na pojavnost
divjih odlagalis¢. Opravili smo presojo razli¢nih slojev cest, pri ¢emer se je za najustreznej$ega izmed preu-
¢evanih slojev izkazal sloj cest iz Drzavne topografske karte v merilu 1:25.000.

Indeks privla¢nosti cest za nelegalno odlaganje smo izra¢unali za celotno obmo¢je Slovenije, nato za
vsak pokrajinskoekologki tip posebej. Pokazalo se je, da je vrednost indeksa za vso Slovenijo 2,1, s ¢imer
smo potrdili trditve starejsih raziskav, da je blizina cest nadpovprec¢no privla¢na za nelegalno odlaganje.

Indeks privlacnosti cest za nelegalno odlaganje se med pokrajinskoekoloskimi tipi precej razlikuje.
Iz dobljenih rezultatov je razvidno, da imajo na splosno visje vrednosti indeksa pokrajinskoekoloski tipi
z redkej$o poselitvijo in redkej$im cestnim omreZjem, ve¢jo pokrovnostjo z gozdom in vecjo reliefno ener-
gijo.

Razlike med pokrajinskimi tipi so $e bolj izrazite ob primerjavi razli¢nih tipov cest. Izra¢unan je bil
indeks za vsak tip ceste, tako za vso Slovenijo kot tudi za vsak pokrajinskoekoloki tip posebe;j. Pokazalo
se je, da se najvecje razlike med preudevanimi tipi povrsja pojavljajo v kategoriji »cesta«. Reliefno razgiba-
ni in redkeje poseljeni pokrajinskoekoloski tipi v tej kategoriji dosegajo tudi do desetkrat visje vrednosti
indeksa privla¢nosti za nelegalno odlaganje kot ravninski in gosteje naseljeni. Eden od vzrokov za te raz-
like je verjetno potreba po iskanju manjsih in bolj skritih cest za odlaganje v ravninskih in gosteje poseljenih
obmo¢jih, medtem ko storilci v reliefno razgibanih in redkeje poseljenih tipih povrsja tudi okolico veé-
jih cest dojemajo kot primerno za nelegalno odlaganje odpadkov.

Na ravni Slovenije najvisjo vrednost indeksa dosega kategorija »ceste«, kategorija »kolovozi« prese-
netljivo komaj presega vrednost indeksa za vse kategorije cest, okolica »pespoti« pa pri¢akovano ni privla¢na
za nelegalno odlaganje. Zanimivo je, da za odlaganje na ravni Slovenije niso najbolj zanimive najmanjse
$e prevozne ceste (¢eprav tudi nasa raziskava ugotavlja, da se skoraj polovica vseh preucevanih odlagalis¢
nahaja najbliZe tej kategoriji cest), pa¢ pa nekoliko vecje ceste, ki v DTK 25 spadajo v kategoriji »ceste« in
»poti«. V ravninskih pokrajinskoekoloskih tipih sta za odlaganje res najbolj zanimivi najmanjsi $e pre-
vozni kategoriji, medtem ko so v reliefno bolj razgibanih in manj poseljenih pokrajinskoekoloskih tipih
bolj privlacne visje kategorije cest.

Nadaljnje raziskave bi se poleg presoje cest lahko osredotocile tudi na druge dejavnike, ki vplivajo na
prostorsko razporeditev divjih odlagalis¢. Koristno bi bilo izvesti kompleksno vrednotenje razli¢nih dejav-
nikov s pomodjo strojnega ucenja in rudarjenja podatkov, s katerim bi bilo mogoce pridobiti sezname
pravil, ki dolocajo prostorsko razporeditev divjih odlagalis¢ ter s tem prispevati k u¢inkovitejsemu nad-
zoru problematike nelegalnega odlaganja.
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