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Caxerak: Y MOCICAHBUX JBAICCET TOAMHA HAa TECPUTOPHjH OmIITHHE PuOHUMK (opmupane cy OpojHEe ICHOHHUjC
YBPCTOT OTMaja Ha HEOAroBapajyhum JiokaldjamMa ¥ Kao TakBe MPENCTaBJbajy OMACHOCT IO XMBOTHY CpeadHy. 360T
TOra, MOCTOjaa je peaaHa nmorpeda aa ce Ha TCPUTOPHU)U OBE OMIITHHE UACHTH(UKY]Y CBE AMBJbE, HEJICTATHE JCTIOHH]C
0TIa/1a, YHjy je ONMPaBIaHOCT MOCTOjarba TPeOao UCTPAKUTH. Y OBOM pay KopuiiheH je mpoiec “negative mapping” 3a
uaeHTH(UKALU]y NETOHUja 0TNaia Koje ce 300r KapaKTepHCTHKa JOKalllja Ha KojuMa ce Hajla3e MOTy OKapakTepHcaTu
Kao JICTIOHHje Ha HEMOBOJFHUM JIoKanujama. OBa mporenypa ce M3BOAM KPO3 aHANH3y MpeKianama TEMAaTCKUX CII0jeBa
nofaraka yuyrtap jeanor [’ IC mpojekra.

KibyuHe pujeun: nernoHuje 0Taa, KapaKTePUCTUKE JIOKAIKja, HermoBosbHE jtokaruje, [ IC, negative mapping.

Original scientific paper
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Abstract: Many solid waste landfills were formed at inadequate locations in the territory of the municipality of Ribnik
over the last twenty years; as such they represent a threat to the environment. For this reasons there was a real need to
identify all unauthorised illegal waste landfills in this municipality, whose justification of existence should be researched.
This paper has used the "negative mapping" process to identify waste landfills that can be characterised as landfills at
inconvenient locations due to the characteristics of their location. This procedure is conducted through the analysis of
overlapping of thematic data layers within a GIS project.

Key words: waste landfills, location characteristics, inconvenient locations, GIS, negative mapping.

YBO/

3a pa3auKy O] EKOHOMCKH pPa3BHjEHHMX
€BPOICKUX 3€Maba, KOj€ Y BEJIMKOM MPOLEHTY
13/1Bajajy KOPHCHE KOMIIOHEHTE OTMajia 1 TOHOBO
UX KOPUCTE WM PELUKINPAjy, Y HAIlO] 3€MJbH
JICTIOHOBAE U Jlajbe NPE/ICTaBIba Haj3HAYAJHUJU
BUJ| 30pumaBama ornaga. OBo 3a MOCIbETUILY

INTRODUCTION

Unlike economically developed European
countries, which separate useful waste
components to a great extent and reuse or
recycle them, landfilling in our country
still represents the most significant form of
waste management. This results in waste
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UMa oJjIarame OTMajia Ha OPOJHUM JIOKaIijama.
Behuna Tux nokanyja He UCITyHhaBa HI MUHUMYM
3aXTHjeBaHUX CTaHAapAa 3a U3rpaimy H
kopuntheme nenonuja otnaga. Oarame oTnaga
Ha HeoaroBapajyhum Jokanujama MpeacTaBba
CTaJIHy NpHjeTY 3aralemy BoJe, Ta U Ba3ayxa,
a TMME W PU3HUK T10 3/IpaBJbe€ JbYIU U KHUBOTUHHA,
TE JIOBOJIU M JIO CTBapara BEIUKOT Opoja TUBIBHX,
HEeJICTATHUX JICTIOHH]a.

JluBspe nemonuje cy noceban mpodieM Koju
CBaKa OMINTHHA MOpa Jia PUjeIIH, jep Kao TaKBe
NpeACTaBbajy U3BOp 3araljema BoJE U Ba3ayxa,
yrpoxkaBajyhu 3apaBibe M JKMBOTE JbYIU Ha
perneBaHTHOM Nonpyyjy (Arbeiter-Samariter-Bund-
Onmrruna Korop, 2012).

MehyTuMm, He Hanaze ce cBe ACTOHHUje Ha
HETIOBOJFHUM JIOKAIMjaMa U Kao TaKBe HE MOPajy
OUTH IPUOPUTETHO YKIIOHEHE, 32 PA3JIMKY O OHHX,
Koje 300T KapaKTepUCTHKA JIOKAIlje Ha KOjuMa
ce Hajasze Npe/CTaBJbajy U3pa3uTy OMACHOCT 3a
KUBOTHY CpeiMHy. Y TpPaKcH, KOJ IJIaHHpamba
yKJIamama HeoAroBapajyhux aemnoHuja mpBo ce
BPIIIU CEJIEKIHja OHKX, KOj€ HU Y JeIHOM CITy4ajy
HE MOTY OCTaTH Ha JaToj JIOKAIIU]H.

J1a Ou ce MOITIa M3BPIIMTH MPABHIIHA CEIEKIHja
JICTIOHUja HEOIXOIHO je MJIEHTHU(UKOBATH CBa
OJUIarajINIITa Ha HCTPAXUBAHOM IPOCTOPY H
UCTPAKUTH CBE KapaKTEPUCTUKE JIOKAlMja HA
KOjUMa Cc€ HJICHTU(UKOBAHE JMBJHE JICTIOHH]E
Hayasze, Kako Ou ce Kpo3 BUUICKPUTEPH]YMCKY
aHAJIM3y W KPHUTEpUjyME HCKJbydeHha MOTrao
JIOHHM]eTH KOHA4YaH CyJl 0 MUHUMYMY 3aXTjeBa
3a J1aJby OINPaBJAHOCT HUXOBOI MOCTOjamba MIIH
XUTHOCT YKJIambama y3 caHalujy Jiokamnuje. OBo
j€ yjeIHO 1 OCHOBHH LIWJb OBOT Paja.

Kopumrhemem reorpadcknx nHpopMamonnx
cucreMa (I'MC) 3a aHanu3y KapaKTepHUCTHKA
JOKalMja MUICHTUPUKOBAHUX JICNIOHH]aA,
yKJbY4yjyhu U KpUTEpHjyMe UCKIbYUeHse, Moryhe
Jje y3 Maia ynarama UACHTU(HUKOBATH CBE ACTIOHN]e
OTMaja, Koje c€ MOpajy MPHOPUTETHO YKIIOHUTH U
bUXOBE JIOKAIMj€ CAHUPATH.
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landfilling at numerous locations. Majority of
these locations do not meet minimal required
standards relating to the construction and
usage of waste landfills. Waste landfilling at
inadequate locations represents a permanent
threat to the pollution of water, soil and air,
hence a risk to human and animal health; and
it leads to the creation of many wild, illegal
landfills.

Wild landfills are a special problem that
must be solved by every municipality, because
as such it represents a water and air pollution
source, jeopardising human health and life in
the relevant area (Arbeiter-Samariter-Bund-
Municipality of Kotor, 2012).

Not all landfills, however, are situated
at inconvenient locations and as such must
not be removed as a priority, unlike those
that represent a prominent hazard to the
environment due to the properties of locations
where they are located. In practice, when
planning the removal of inadequate landfills,
first are selected those that cannot stay at a
given location in any case.

In order to correctly select landfills
it is necessary to identify all dumps in the
researched area and check all properties of
locations where the identified unauthorised
landfills are located so that a multi-criteria
analysis and exclusion criteria could be used to
make a final decision on minimal requirements
for further justification of their existence or
urgent removal with the location remediation.
This is simultaneously the basic objective of
this paper.

Using geographic information systems
(GIS) to analyse properties of identified
landfills' locations, including exclusion
criteria, it is possible to identify at low
investments all waste landfills that must be
removed as a priority and their locations
remediate.
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JIETTOHWJE U KPUTEPUIYMH 3A
JIETIOHUJE OTIIAJIA

VY Peny6numu Cprickoj TPEHYTHO MOCTOje
42 3BaHWYHE OIIITUHCKE JICTIOHU]€ KOMYHAIHOT
ornaga (CrarucTuyku roauimmak PemyOnuke
Cpncke, 2011). Peanmszaumjom mnpojekTa
WNnentudukamuja, xareropuzanuja U u3pana
0a3e mojiaTaka JOKaJTHUX U JJUBJbUX JICTIOHHja Ha
teputopuju Perryonuke Cpricke, HIEHTH(HHKOBAHO
je mpeko 270 MUBJBUX W JIOKAJTHUX JIEMOHH]ja
orrnaga. Behunna onmmrTuHCKUX M CBE IUBIbE
JICTIOHM]je Cy HeypeheHe U yIriiaBHOM ce Haslaze Ha
HeoaroBapajyhum nokarujama (DoH I 3 3aITUTY
’KMBOTHE Cpe/IMHE U eHepreTcKy epukacHoct PC,
2010).

VYnpago ayropu Llexosam u Tp6ojesuh (2009)
UCTUYY MPOOIIEM JI0 cajia OJI0KEHOT KOMYHAITHOT
otnana, koju y Hajehem Opojy ciryuajeBa, HHje
o/UlaraH y CKJaay ca BaxehuMm 3aKOHCKHUM
MPONKCHUMA, TAje MPHIMKOM H300pa JoKanuje 3a
JICTIOHOBA-E OTIIa/1a TEOJIOMIKH CAaCTaB MOJIOTe
(TepeHa) HUje y3UMaH y pa3Marpame.

OCHOBHHM mMapaMeTpH NPHIUKOM OI[jeHe
MojeIMHe JIOKaluje y MOomIeay MOA00HOCTH 3a
JICTIOHOBAkh¢ KOMYHAJIHOT OTIIa/1a Y HH)KEHEPCKO-
TCOJIOMIKOM M XHJPOTrEeOJOIIKOM CMHCIY CY:
reoMopQOIONIKEe KapaKTePUCTUKE, CTAOMIHOCT
TepeHa, HOCUBOCT (UBpcToha Ha MPUTHCAK),
MCIYLAJIOCT CTHJEHCKUX Maca, M0jaBa U CTambe
MO/I3eMHUX BOJIa, BOIOMIPOIYCTIHUBOCT (OTHOCHO
BozioHenponyctibuBocT) (LLexoBamn u Tp6ojesuh,
20009, ctp. 283).

Aytopu Munommesuh u Mapkuhesuh (2003)
Cy ce OaBMIIM JETEPMUHHCAKEM JIOKAIlH]ja
JETIOHH]ja y (PyHKLIUjH reOMOPQOIIOLIKUX TpoLieca
1 00JTMKA KOjHMa j€ JI0/IMjeJbeH MPUMAPHU 3HaUa].
O6jacHunu cy ytunaj QIyBHjaTHUX M KPAIIKUX
¢dopmu, npu yemy cy oapehenum oOmunnma
(amyBWjalHUM paBHUMA U KPAIIKUM IOJbUMA)
NPUNUCATN STMMUHATOPHH 3HA4aj, jep CE OMIHUKY]Y
BUCOKOM mucriep3uBHouihy. Takohe, o6jacHuIn
CY M EKOHOMCKE TTOCJbEANIIE JIOLHPamka JICIOHH]ja
Ha oapeheHuM oOnuIMMa M Janu MaTpUILY
noBoJpHOCTH (MunomeBuh u Mapkuhesuh, 2003,
ctp. 87).

Pakuh wu capaguunm (2005) ucrtuay ga

LANDFILLS AND CRITERIA FOR
WASTE LANDFILLS

The Republika Srpska currently has 42
official municipal communal waste landfills
(Republika Srpska Statistical Yearbook,
2011). During the implementation of the
Identification, categorisation and elaboration
of database of local and authorised landfills in
the territory of the Republika Srpska Project,
more than 270 authorised and local landfills
were identified. Majority of municipal and
all unauthorised landfills are non-compliant
and mainly located at inadequate locations
(Environmental protection and energy
efficiency fund of RS, 2010).

Precisely authors Sehovac and Trbojevié
(2009) point out the problem with the
communal waste landfilled so-far, which in
majority of cases was not disposed of in line
with valid legal regulations, where geological
composition of the base (field) was not taken
into consideration during the landfill location
selection procedure.

Elementary parameters in the assessment
of individual locations with regard to
suitability for communal waste landfilling in
engineering-geological and hydro-geological
sense are: geo-morphological properties,
field stability, bearing capacity (compressive
strength), crevices in rocks, groundwater
occurrence and condition, water permeability
(i.e. water tightness) (Sehovac and Trbojevié,
2009, pp. 283).

Authors Milosevi¢ and Markicevic (2003)
addressed the siting of landfills in the function
of geo-morphological processes and forms
that were assigned primary significance. They
explained the impact of fluvial and karst forms,
where they assigned eliminatory significance
to certain forms (alluvial plains and karst
fields), because they are characterised by high
dispersiveness. They also explained economic
consequences of siting landfills in certain
forms and provided a favourability matrix
(Milosevi¢ and Markicevi¢, 2003, pp. 87)

Raki¢ and associates (2005) point out the
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Ce MPU TEOTCXHUYKUM H XHUAPOTCOJOIIKHM
UCTpaXKMBamkUMa 3a MOTpede caHaluje HIu
u3MjelTama HeypeheHuX [emoHHja, 4YecTo
HaWIa3u Ha MpoOieM Ja KOPUCHUK TaKBHUX
JICTIOHHja MOCTaBJba 3aJaTak M Ipejyauiupa
pjemiema, Koja Cy 4YeCTO y CYNPOTHOCTH ca
pesyinTaruma HCTpaxuBamwa. Haume, Temko ce
opuye noctojehrx Jokaiuja Koje cy ¢a TeoJIONIKOT
acrieKTa BpJIO HEMOBOJbHE, 1A CYy U CaHALMOHH
3axBaTH Ha BUMa yecTo HeeukacHu (Paxuh et
al, 2005, ctp. 180).

Kara u Doratli (2012) uctuay ma uzdop
JIOKAIIWje JICTIOHM] e 3aXTHjeBa pa3MaTpame BEJHKOT
CKyna pa3nInyuTux (axkropa u OanaHCHpame
u3Mel)y BHUIIECTPYKHX IMJbE€BA MPUIUKOM
yTBphuBama nmogooHocTH onpeheHor moapydja.
To yk/byudyje KOMIUIEKCAH HH3 KPUTUYHUX
(akTopa KOju MOTHYY U3 EKOHOMCKHX MOJIUTHKA 1
SKOJIOIIKUX TUCIUIDTHHA. CXOTHO TOME, TIPUITUKOM
n300pa JOKaIyje IeroHmje, 00aBe3Ha je mpruMjeHa
TeXHHUKE MyITHKpUTepujyMcke eBanyanuje (MCE
multi-criteria evaluation) (Kara and Doratli, 2012,
cTp. 966).

HcrpaxxuBameM oBor mpodiiema OaBuII Cy ce
MHOTHY ayTOPU M YCBOJCHE CY Pa3IMYUTE METOJIE
KOj€ ce KOpHCTE ITPpY TOM 300Dy, NOIITYjyhn Mame
BHIIIC UCTE WITH CIIMYHE KPUTEPHUjyMe U OTPaHNYCHyA.
Akbari u capagaumnm (2008) yapyxumu cy TNC
u fuzzy nOru4KM METON Oy4MBama y U300py
JOKalyje NeNOoHUje W pa3BHjamy paHTUpamba
MOTEHIIUjaTHUX JIOKAIlMja JICTIOHUje Ha OCHOBY
pasunux kpurepujyma. Kopuctunu cy T'MC
3a TEXHHKE NpeKJanama JUTHTATHUX KapaTa
(BUILIECTPYKH CIIOj€BH CBOJCTBEHHUX IIOATAKA).
Kopuctunu cy paznuunre TeMarcke CliojeBe KOju
cy Hocwin uH(popmarmje o cibeachem: ypobaHnum
Y pypaJTHAM, UHIYCTPHjCKHM H MOJHOIIPUBPESTHAM
noApydYjuMa, CTallHUM ¥ T[PHUBPEMEHHUM
MOBPIIMHCKUM BOJIOTOLMMA, HaruOy TepeHa, HUBOY
MOJI3MHHUX BOJIa, BPCTaMa 3eMJBHIITA, TEOJIOIIKO]
rpahu, nocrojehoj u 6ynyhoj HamjeHu 3emMibuIITA,
a CBe ca uJbeM ofipehrBamba JIOKAIUje IENOHU]e Y
peruony banmap A66ac, Mpan (Akbari et al., 2008,
ctp. 39).

HparuueBuh uctuye aa je KOHTPOJIUCAHO
onnarame onpeleHe kareropwje ormajaa Ha
NPOITMCHO ypel)eHOM CaHUTapHOM OJIaraluIITYy,
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frequency of the problem that a beneficiary
of non-compliant landfills sets tasks and
prejudices solutions that frequently oppose
research results during geo-technical and
hydro-geological researches for the needs of
remediation or dislocation of non-compliant
landfills. Namely, the existing locations that are
very inconvenient from geological aspect are
disavowed with difficulty, hence remediation
interventions on them are frequently inefficient
(Raki¢ et al, 2005, pp. 180).

Kara and Doratli (2012) point out that
the selection of a landfill location requires a
big group of diverse factors to be considered
and multiple objectives be balanced when
establishing the suitability of an area.
This comprises a complex series of critical
factors ensuing from economic policies and
environmental disciplines. Accordingly, when
selecting a landfill location, multi-criteria
evaluation technique (MCE multi-criteria
evaluation) is compulsory (Kara and Doratli,
2012, pp. 966).

This problem was researched by many
authors; many different methods were adopted
and are used in this selection procedure, more
or less respecting the same or similar criteria
and constraints. Akbari and associates (2008)
connected GIS and fuzzy logic method of
decision-making in the selection of a landfill
location and development of potential landfill
locations ranking based on diverse criteria.
They used GIS for techniques of digital map
overlapping (multiple layers of intrinsic data).
They used diverse thematic layers that carried
information on the following: urban and rural,
industrial and agricultural areas, permanent
and temporary surface water courses, field
inclination, groundwater level, types of soil,
geological structure, existing and future
purpose of soil, all this with the aim of setting
a landfill location in the region of Bandar
Abbas, Iran (Akbari et al, 2008, pp. 39).

Dragicevi¢ points out that controlled
landfilling of some waste categories in proper
and compliant sanitary landfill is a starting
form of expressing environmental awareness
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MOYETHH OOJIMK MCKa3UBaHbha SKOJIOIIKE CBH]ECTH,
KOja je YBEIHKO YCIOBJbEHA U EKOHOMCKUM
Mmoryhanoctuma mnnahama yciyre, jep cy
TaKBU CUCTEMHU 00Opajie U ojuiarama oapeheHu
MPONMCAHUM I'PAaHIMYHUM BPHjETHOCTHMA YTHIIAja
Ha JXUBOTHY cpenuny ([parmuesuh, 2009, ctp.
769).

VY nepuony Kana je o/yiarame Ha JCTOHH|e Y
EBporickoj Yauju Ono Hajuenihu Ha4vH oJ1arama
oTIajaa, ¢ 003UpPOM Ha YMILEHUILY J1a je TO OMOo
HajjepTHHUjU MeTo]| 30pUbaBama, IMojaBuiia Cce
norpeda 1 3a yHU(POPMHUM CTaHIApANMA 32 Ty
JjeNIaTHOCT.

Y Ttom mnepuomy Hactana je EBpormcka
nupektuBa o nenonujama otnanga (Council
Directive 99/31/EC, 1999). OBa aupekTrBa uma 3a
IIIJB JIa C€ YBOhEHEM CTPOruX 3axTjeBa (Kao IITo
Cy: JIOKAIIMjCKH yCJIOBU JIETIOHH]e, Tpal)eBUHCKH
YCJIOBH 32 M3Tpajiiby U Kopuiiheme JenoHuje,..)
CMame HeraTMBHM e(eKTH ojyiarama oTaja
Ha KMBOTHY CPEIHY, HAPOUUTO Ha 3EMJBHINTE,
MOJI3EMHE ¥ MMOBPIIMHCKE BOJIE, Kao U e(peKTH Ha
37paBJbe CTAHOBHHMIIITBA.

OxBHUpPHOM JUpeKTUBOM O ortnaxy — The
Waste Framework Directive (WFD — 2008/98/
EC) ycnocraBmba ce cuctem 3a KOOPJIUHHCAHO
ynpasbamwe ornanom y EY, ca nueem ga ce
OrpaHUYH TIPOU3BO/IEHA OTIAA, PEIUKINPA YaK
50% xomynanHor u 70% rpal)eBHHCKOT YKYITHO
MPOM3BEACHOT OTIIA/IA.

3eMJbe pEruoHa cy, 3a pa3iauky of PeryOnuke
Cpricke, yCBOjUIIE 3aKOHCKE U MOJ3AKOHCKE aKTe,
Kojuma ce Ommke ypehyje obmact ynpaBibama
OTHAaJIOM, Ka0 HITO CYy YCJIOBH U KPUTECPH]yMH
3a ofpehuBame JOKaIyje ACTIOHM]e, TEXHUIKU U
TEXHOJIOIIKY YCJIOBH 32 IPOjEKTOBAKE, U3IPaIHhY
U paJl IenoHMja OTIIa1a UTI.

[Tpenmer oBoOr pasa 3aCHOBaH je Ha CTYIHjU
cirydaja ommruHe Pubnuk. OnmruHa Pubnuk ce
HaJla3W y cjeBepo3amajHoM aujeny PemyOmuke
Cpncke W jenHa je ol TpaHMYHUX U PYyOHHUX
OIITHHA OBOT jujena Pemybmuke Cpricke.

VYipaBibathe KOMYHaJHUM OTHAJOM Ha
TEPUTOPHjU CA/IAIIHE OMIITHHE PUOHUK BpIIEHO
j€y OKBHPY jeMHCTBEHOT CUCTEMA YIIPABIbatha 32
6uBmry onmtuHy Kibyd. ¥ TOKy U mociije paTHux
nejcrasa, TokoM 90-MX rogMHa IpOLUIOT BHjEKa,

that is greatly conditioned by economic
possibilities of service payment because
such systems of treatment and landfilling
are determined by prescribed limit values of
environmental impacts (Dragicevi¢, 2009, pp.
769).

A need for uniformed standards for this
activity occurred during the period when
disposal at landfills in the European Union
was the most frequent form of waste disposal,
given the fact that it was the cheapest treatment
method.

In this period was created Council
Directive on the landfill of waste (Council
Directive 99/31/EC, 1999).The aim of this
directive is that the introduction of strict
requirements (such as: location requirements of
a landfill, civil engineering conditions for the
construction and usage of a landfill,..) decrease
negative impacts of waste landfilling on the
environment, especially soil, groundwater
and surface water, as well as impacts on
population's health.

The Waste Framework Directive (WFD —
2008/98/EC) established a controlled waste
management system in the EU with the aim of
limiting waste generation, recycling as much
as 50% of communal and 70% of demolition
generated waste.

Unlike the Republika Srpska, the countries
in the region adopted laws and by-laws, to
closely regulate the waste management field,
such as requirements and criteria for landfill
siting, technical and technological conditions
for designing, construction and operation of
waste landfills etc.

The subject of this paper is based on a
case study of the municipality of Ribnik. The
municipality of Ribnik is located in the north-
western part of the Republika Srpska and is
one of boundary and perimeter municipalities
in this part of the Republika Srpska.

Communal waste management in the
territory of the municipality of Ribnik was
performed within a unique management
system for the former municipality of Kljuc.
During and after war activities, in the 1990s,
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OBaj CHCTEM je HaIyIITeH, MPBO 300T HEIOCTAaTKa
MOTPEOHMX MaTepHjTHIX U TEXHUIKUX CPE/ICTaBa,
a mociuje 300r TepuUTOpHjaHE TOJjelie OBE
ommruHe. [locihenuiia oBora je HEIMIAHCKO
oTBapame OpOjHHMX JETOHHWja YBPCTOT OTMHazaa
Ha HeoAroBapajyhuM Jokanujama, Mo IHjesoj
TEPUTOPHjU OMIITHHE PUOHUK.

[Topen oBora, tpenytHo camo 35%
CTAaHOBHHMIITBA OBE OIIITHHE KOPHCTU YCIYTY
OpraHU30BaHOI CAaKyIJbakha U OJIBOXKECH:-A OTIaa
JEMHOM CEIMHUYHO, 32 PA3NIUKy OJ ocTanux 65%,
KOjUMa CTaHJap/HU CHUCTEM OJHOIICHA OTIHajaa
Huje nocrynad. OBux 65% CTaHOBHMIITBA CBOj
OTHaJI OJIaKe Ha AUBJbE U HeypelheHe penonuje.

Y 0BakBOM CHUCTEMY, OMIIO j€ HEOIXOIHO J1a
C€ Ha TEPUTOPHjH OBE OIMIITHHE UACHTH(PUKY]Y
JUBJbE, HEJICTalHE JIETIOHUje OTHana, 4ujy je
OIPaB/IaHOCT MOCTOjarba TPEOAI0 UCTPAKUTH.

MATEPUJAJI U METO/IE

HctpaxuBamwa Ccy MoJpa3dyMujeBaia:
NpUIpEMHE AaKTUBHOCTH, HPUIPEMY
KapTorpacKuX AUTUTATHUX TOIUIOTa, KPEHPAE
CTpyKType 0a3ze mojaraka, OOMMHO TEpPEHCKO
UCTPAXUBAkE, NMPUKYIJbAkE IoJaTaka U Ha
Kpajy o0paay MpUKYIJbEHUX MOJaTaka U U3pary
JATHTAIHE 0a3e [moaaraka.

Ja Ou ce UpHUKYIJbEHH MOJALU MOTIHU
WCKOPUCTUTH Ha HajOOJbM HAYWH, Tj. IIPHMjEHOM
I'MC 6uno je HEONMXOAHO, MPHje MPUKYILIbahA
noiaraka, Ie(UHUCATH KOje IMOIATKE MPUKYILIbATH
U OCMHCIIHTH CTPYKTypy Oyayhe reornpocTtopHe
0aze monaraxa.

CHumame KoopauHara © 00JHKa
uaeHTU()UKOBAHKX JIeTIOHMja paleHo je momohy
ypehaja GPSmap 60CSx.

CBH mojalny MNPUKYIJBEHH Ha TEpEHY,
oOpahenu cy kopumhemeM MPOrpaMCcKOT TaKeTa
QGIS (http://www.qgis.org/).

VYHOUIEHEM CBUX CHUMJBCHUX Tadaka
Ha TEPEHY, T€ YHOIICHEM OCTalluX IojaTaKa
dbopMupaHa je KOHaYHA BEp3Hja T€ONMPOCTOPHE
0aze mogaraka ca TEKCTYaJIHUM IPErieloM CBUX
oOpaheHux nokaiyja, Te Cy JoOMjeHe BEKTOPCKE
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this system was forgone, first due to a lack
of necessary material and technical resources
and then due to a territorial division of the
municipality. A consequence thereof is the
unplanned opening of many solid waste
landfills at inadequate locations, in the entire
territory of the municipality of Ribnik.

Apart from this, currently as few as 35%
of the population in this municipality use
the organised waste weekly collection and
removal service, unlike the remaining 65%,
who have no access to the standard waste
removal system. These 65% of population
disposes of their waste at unauthorised and
non-compliant landfills.

In such a system, it was necessary to
identify unauthorised, illegal waste landfills
in the territory of this municipality; their
existence justification must be researched.

MATERIAL AND METHODS

Researches implied: preparatory activities,
preparation of digital cartographic bases,
database structure generation, extensive field
research, data collection and finally collected
data processing and digital database creation.

In order for the collected data to be used
in the best way, meaning GIS application, it
was necessary to define which data were to be
collected and conceive the structure of future
geospatial database prior to data collection.

GPSmap 60CSx device was used to
survey the coordinates and shape of identified
landfills.

These data were collected in the field,
processed by QGIS programme package
(http://www.qgis.org/).

Entering all surveyed points in the field
and entering other data formed the final version
of geospatial database with a textual overview
of all processed locations; vector bases were
acquired with a clearly marked polygon of
the landfill locations in the territory of the
municipality of Ribnik. This way generated
elementary assumptions to use GIS for a
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TIOJIIOTE Ca JACHO HA3HAYHUM TTOJIMTOHOM JIOKAIIHje
JIeTIOHHja Ha TepuTopuju onmruHe Pubnuk. Ha
OBaj HAUYMH CTBOPEHE Cy OCHOBHE MPETIIOCTABKE
kako 6u ce momohy I'MC-a moru aHanmu3upaTu
MPUKYIIJBEHH TTOIAIIH.

HakoH TepeHCKOT CHHMama KOOpAMHATA U
o0nMKa WICHTHU(UKOBAHUX JIEMIOHHja MOMOhy
I'TIC ypehaja u yHOCa CHUMJbEHHX Tadaka y
QGIS, nobwujen je mpuka3 uHpopMalHja 0 TUM
JeTIOHNjaMa y BEKTOPCKOM OOJHKY, a Koje ce
OJJHOCE Ha TeOMEeTpHUjy IenoHuje (AyKuHa,
MOBpIIKHA, 00IKK), KA0 U MPOCTOPHU IIOJIOXKA],
Tj. TIOJIOXKA] Y KOOpAMHATHOM cucteMy. Ha oBaj
HayuH opmupa je npsu cioj y QGIS npojexry,
KOjH je Ha3BaH JernoHuje onmruHe Pubnuk. OBoM
ciojy y QGIS npojekry HaKHAIO Cy IPUAPYKESHU
U JIpyTH TEMATCKH CJI0j€BU: TONOTrpaf)CKe MOIOre;
CJI0j KOjU HOCH WHQOpMAIIHje O BOAOTOLUMA U
M3BOpHUMa ommTHHE PHOHUK; cJ0j Hacesba OBe
OIILTHHE; CJ10j caoOpahajue HHPPACTPYKTYpE; CII0j
ca nH(opmaljama o 3aiTHheHuM ToIpyYjuMa U
CIIOMEHHIIMMA KYJITYpe Ha TIOJPY4jy OBE OIIITHHE,
uta. OBH CIIOjeBH Cy HACTalHd, YIJIABHOM, PaZoM
Ha ipojekty [IpocropHor mana ommruHe PuOHMK
Y TIPE/ICTaBIba]y MPABO CTAE PEIMETHHX T10jaBa
(ITpoctopuu [Tnan Onmutuae PubHuk, 2014).

Cau cnojeBu unne jenuactBeH [ C nmpojekar,
MpOjeKaT BUIIECTPYKHUX CJIOjeéBa CBOjCTBEHHX
nojiaTaka M IMpyXxa 4uTaB HU3 MoryhHocTH 3a
aHaJM3e MOMONy pa3NUYUTUX anara JOCTYIHUX
y QGIS-y, ka0 mTO Cy: yma/beHOCT JACTOHUje
O/l TIOBPUIMHCKUX BOJOTOKOBA, O CTaMOEHUX
30Ha WIKM o0jexara MHIWBUIYyaJHE H3rPajibe,
yIaJbeHOCT oJi caoOpahajHux Kopwaopa, o1
MOJHOTIPUBPEIHOT 3EMJBHUINTA, O]l CIIOMEHHKA
KYJITYp€e WU 3alITHNEHUX MTPOCTOPa, UT/.

Kopumrhewewm carenurckux canmaka ASTER
Global Digital Elevation Model v2 (METI ann
NASA, 2013) 3a npeaqmMeTHO Moapydje ONIITHHE
Pubnux u 'MC anara 3a oOpamy pacTepckux
canmaka (Slope, Aspekt, Extaction Contour, Relief,
Color Relief) nobujenu cy nogauu o pessedy,
HaJMOPCKO] BUCHUHU (M30XUIICaMa), Harudy u
eKCIIO3MIIMjaMa TepeHa I1jesie OIIITHUHE, 11a TAKO
U JIOKAIMja UICHTU(HUKOBAHHX JICTIOHH]a.

OO0panoM Beh JOKYMEHTOBAaHUX IMOJATaKa O
MPEIMETHHM JIOKAIIjaMa Ca TEMATCKUX T€OJIOIIKHUX,

collected data analysis.

After field survey of coordinates and
shape of identified landfills with a GPS
device and entering the surveyed points into
QGIS, information on these landfills were
shown in vector form relating to the landfill
geometry (length, area, shape), as well as
spatial position, i.e. position in the coordinate
system. In this way the first layer of the QGIS
project was formed, which was called landfills
of the municipality of Ribnik. This layer in
the QGIS project was subsequently joined by
other thematic layers: topographic bases; the
layer that carries information on water courses
and springs in the municipality of Ribnik; the
layer with settlements in this municipality; the
layer with traffic infrastructure; the layer with
information on protected areas and cultural
monuments in this municipality etc. These
layers were mainly created in the Spatial
Plan of the municipality of Ribnik project
and represent the true condition of concerned
phenomena (Spatial Plan of the Municipality
of Ribnik, 2014).

All layers make a unique GIS project,
a project of multiple layers with intrinsic
data and provide a range of possibilities of
making analyses with diverse tools available
in QGIS, such as: distance of the landfill from
surface watercourses, from residential zones
or individually constructed facilities, distance
from traffic corridors, from agricultural land,
from culture monuments or protected areas
etc.

Data on relief, altitude (isohypses),
inclination and expositions of the field in
the entire municipality, hence the locations
of identified landfills were acquired using
satellite images ASTER Global Digital
Elevation Model v2 (METI and NASA, 2013)
for the concerned area of the municipality
of Ribnik and GIS tools for the processing
of raster images (Slope, Aspekt, Extaction
Contour, Relief, Color Relief).

The processing of already documented data
on subject locations from thematic geological,
engineering-geological, hydro-geological and
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UHXKCHEPCKO-TEOJIOMIKUX, XHUIPOTCOJIOUIKAX
U CeM3MHUYKUX Kapara, H0OHWjeHe Cy 3a CBaKy
JIOKAIMjy WICHTU(PHUKOBAHUX JIENIOHHU]ja cibenehe
uH(popManmje: TeoJOoIKe, XHAPOreOIONIKE,
JUTOJIONIKE W TEOJIONIKE KapaKTepUCTHKE,
Kao U uHpOpMalMje 0 CEeU3MUYHOCTU TepeHa,
TCOJIOUIKAM pacjeanmMa, MOBOJBHOCTH TepeHa
3a U3rpailby NpeMa HHKEHEPCKOTCOIOMKIM
KapakTepuctukama, uti. Ox OBHX IonxaTaka
HarpaBJbeHH Cy oaroBapajyhu shapefile, kaxo 6u ce
MOIJIM KOPHCTH Y reorpadckuM HHPpOpMamoHuM
CHCTEeMHMa U Ka0 TaKBH MPEICTaBIbAIH Cy HOBE
temarcke ciojeBe y I'MIC mpojekry. [lomanu o
3eMJBUIITHOM TIOKPOBY M HaMjeHH KopHInhema
3eMJBHIITA JJOOUjEHU CY KOpUIITNEeHeM IUTUTATHE
6a3ze momatraka CORINE Land Cover 2006
(Environmental Protection Agency, 2013) u
npezacTasibajy jom jenan cnoj y I'MC mpojekry
MIOpE]] paHuje CIIOMEHYTHX TEMAaTCKUX CJI0jeBa.

3axBaspyjyhu unmenunm ga 'MC mpojekar
nojipazymMujeBa (popMupame BHIIE CI0jeBa KOjH
caJpke MPOCTOpHE MOJATKE O Pa3IUYUTUM
TeMama ¥ Jia je CBaKH CJI0j TIOBE3aH Ca CBOjOM
tTabesoM arpudyTa, OJHOCHO 0a30M Mojaraka,
Koja oMmoryhyje aHalm3upame MPOCTOPHUX
nojiaTaka KOMOMHOBAambEM BHUIIIE YIUTA Y HCTO
BpHjeME MPUIIPEMIBEHH TEMAaTCKH CIIOjeBU CY
MPEKJIOIJbEHH jeIHU MPEKO IPYTruxX U 1o0ujeHa
je ciukKa, OJHOCHO Jpyre uHpOpMaluje, o
TMI0JIOXKA)y MACHTU(HUKOBAHHUX JICTIOHH]A Y OTHOCY
Ha MOMEHyTe MmojaBe y npoctopy (Mutposuh,
2009, ctp. 3). [Ipumujemena Meromoyioruja y
oksupy ['MIC npojekra ondairyje HempuxBarbHBa
MjecTa 3a [0CTOjarbe JIETIOHH]€ Ha OCHOBY 3aKOHOM
ne(hMHUCAaHKX U OTIIITE MPUXBaheHNX KpUTEpHjyMa
(KpUTEpHjyMHU UCKIBYUCHHA).

Kopumrenn KpuUTepujyMH 3a OILjeHy
TIOTOTHOCTH T10j€IMHUX JIOKaIja onuTuHe PHOHNMK
3a TI0CTOjame, MpriiarohaBame U eKCIUIOATaIn]y
U/ICHTU(PUKOBAHUX JICTIOHH]a CY KPUTEPHU)YMHU KOjH
Ce KOpHUCTE 1 KoJ1 1300pa JIOKAIH]e 32 HOBE JICTIOHU] e
YBPCTOT KOMYHAIIHOT oTnaja. To cy: yaasbeHOCTH
ox Haceska (300 m), 3mpaBcTBeHHX 00jekara (2000
m), HENOKPETHOT KYJITYPHOT 100pa 1 3aiTnheHor
npupoasor noapydja (1500 m), Boxoroxa (500
m), PErHOHAITHUX U3BOPUILTA BOAOCHAOIM]eBabha
(2000 m), 3amruTHOT TOjaca caoOpahajHuIa
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seismic maps produced data for every location
of identified landfills as follow: geological,
hydro-geological, lithologic and pedological
properties, as well as information on field
seismicity, geological faults, suitability of the
field for construction according to engineering-
geological properties etc. These data were
used for the generation of corresponding shape
file, in order for them to be used in geographic
information systems; as such they represent
new layers in the GIS project. Data on land
cover and purpose of land were acquired using
the CORINE Land Cover 2006 (Environmental
Protection Agency, 2013) digital database and
represent another layer in the GIS project apart
from the already mentioned thematic layers.

Owing to the fact that the GIS project
implies the formation of multiple layers
that contain spatial data on diverse themes
and that every layer is connected with its
attribute table, meaning database, enabling
spatial data to be analysed by a combination
of several queries, the prepared thematic
layers are simultaneously overlapped and an
image is acquired, i.e. other information on
a position of identified landfills in relation
to the already mentioned phenomena in space
(Mitrovi¢, 2009, pp. 3). The methodology
applied within the GIS project dismisses
unacceptable locations for landfills based on
law-defined and generally accepted criteria
(exclusion criteria).

The criteria used for the assessment of
suitability of some locations in the municipality
of Ribnik for the existence, adjustment and
exploitation of identified landfills are the
criteria used in the selection of the location of
new solid communal waste landfills. These are:
remoteness from settlements (300 m), medical
institutions (2000 m), immovable cultural
goods and protected natural areas (1500 m),
watercourses (500 m), regional water supply
springs (2000 m), protected right of way (20-
60 m), identified faults (100 m), as well as the
areas that were defined for sanitary protection
of springs (Decree on disposal of waste at
landfills, 2010, Rulebook on the criteria for
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(20-60 m), mnentuduroanux pacjena (100 m),
Kao U MOBPIINHE Koje Cy ozpeleHe 3a caHuTapHy
3aiTuTy U3BopuITa (Ypenda o oyiaramy oTmana
Ha nienionyje, 2010; [IpaBUITHUK 0 KpUTEpHjyMUMa
3a onpehuBame nokanuje u ypehemwe nenoHuja
otnagHux marepuja, 1992; Ahmad, et al, 2014,
ctp. 24; Kontos, et al, 2005, ctp. 818).

Oga mporeaypa je mo3Hata Kao negative
mapping ¥ U3BOJIU C€ YIPaBO KpPO3 aHAIU3Y
MpeKJIanama TEMATCKUX CII0jeBa MojaTaka Kojy
u3zBomu ['IC mporpam (Basagaoglu et al, 1997,
cTp. 455). OBa nporeaypa ce yriiaBHOM KOPUCTU
y panuMm ¢daszama ctyauje uzbopa IJOKaiuje
HOBE JICTIOHHUjE, Kako OM ce eJuMHUHHUcaIa
HeoaroBapajyha mozapyyja U uaeHTH(PHKOBaAIA
positive window areas 3a Oyayha uctpaxupama.
Y oBoM pany kopumrheHa je Kao HOBU alaT 3a
JETHOCTAaBHO IMPEIIO3HABAKE JTUBJBHX JCIIOHHUja
Koje ce Mopajy Oe3yCIIOBHO CAHUPATH M K0 TaKBa
MoIIa OM Ce KOPUCTH M 3a JICTIOHHUjEe Y JAPYTUM
ONILITHHAMA, OJTHOCHO PETrHOHNMA.

PE3VIITATU 1 AMCKYCUJA

VY ToKy M3pajzie OBOT paja Ha TEPUTOPHUJU
onmtuHe PUOHUK TEPEHCKUM UCTpaKMBaHUMa
UJCHTU(PUKOBAHO je 25 HeNeraqHuX JUBJbUX,
nernonuja. Jlemonuje cy popMupaHe y OKOJIHHH
Behux HacesbeHHX Mjecta. To cy yjenHo u mjecta
y KOjUMa He TOCTOjH WM HUje TOCTojao ypehen
CHCTEM CaKyIlUbarba U OJIBOKEHha OTIAa.

3a npaBWIHO oipehBamse ToKaIHje ACTIOHU]e
noTpeOHO je OWJIO MPUKYNUTH M aHATU3UPATH
OpojHEe MoAaTKe: IMOJAaTKe BE3aHE 3a OKOJIHHY
U XHUJPOJIOTH]Yy JIOKAIMje, 3aTUM TEOJIOIIKE U
XHUJPOTEOJIONIKE MOAATKe, Tonorpadcke nomarke,
uta. OBH UCTH NOAALM NPUKYIUBEHH Cy U 3a
MIPEMETHU CITy4aj aHAIH3€ JIOKaIuja nmocrojehux
JICTIOHHUja y IWJbY OljjeHe HHXOBE IMOTOHOCTH 32
HACTaBaK JICTIOHOBAaa OTIA/1a HA FbHIMa, OJTHOCHO
3a OIjeHy XUTHOCTH YKJamarma Beh olioxkeHor
oTraja.

HagezieHu mozatiy npuKybeHN Cy TEPSHCKUM
UCTPaKUBAKBUMA, aHATIM30M M 00paIoM rojaTaKa
IaJbUHCKUX WCTpPaXKMBawka M3 JOCTYIHUX
CaTeJIMTCKUX CHHUMaka, Kao U oOpaaom Beh

location determination and development of
waste substance landfills, 1992; Ahmad et al.,
2014, pp. 24, Kontos, et al, 2005, pp. 818).

This procedure is known as negative
mapping and is done precisely through the
analysis of thematic layers overlapping
executed by the GIS programme (Basagaoglu
etal, 1997, pp. 455). It is usually used in earlier
phases of the study of location selection for a
new landfill in order to eliminate inadequate
areas and identify positive window areas for
future researches. This paper used it as a new
tool for simple recognition of unauthorised
landfills that must unconditionally be
remediated and as such could be used for
landfills in other municipalities, meaning
regions.

RESULTS AND DISCUSSION

During the production of this paper, 25
illegal unauthorised landfills were identified
in field research in the territory of the
municipality of Ribnik. Landfills were formed
in the vicinity of larger settlements. These are
simultaneously places that neither have nor
had a waste collection and removal system.

For the proper siting of a landfill, it is
necessary to collect and analyse many data:
data relating to environment and hydrology
of the location, then geological and hydro-
geological data, topographic data etc. The same
data were also collected for the concerned case
of analysing the locations of existing landfills
with the aim of evaluating their suitability for
the continuation of waste landfilling there, i.e.
evaluation of urgency to remove the landfilled
waste.

The mentioned data were collected in field
researches, in the analysis and processing of
remote research data from available satellite
images, as well as in the processing of the
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JOKYMEHTOBAaHUX I0/IaTaka O MPEAMETHUM
JIoKaIjama.

TepeHCKO HCTpaKMBakEe W MPHUKYIJbAHE
nonaraka je paljeHo cHuMameMm reorpad)CKux
KOOpAMHATa W OOJMKAa HUICHTU()HUKOBAHHUX
JICTIOHH]ja, MPHUKYIUbAkEM I0JaTaka O Ha3HBY
JOoKaIluje JeroHuje, HajOIMKer HaceJhEeHOT
MjecTa, 3aTUM O OJM3UHHM PHjEUYHOT TOKA WIIH
n3BOpa, OJIM3UHU HACEJba, 3aITHNEHOT o/IpyYja,
uHPpACTPYKType, POTO 3anuca, UTa. Y HACTABKY
j€ at mperies JoKaluja u 6poj nAeHTU(HUKOBAHNX
JIeTIOHMja Ha uMa (Tabena 1, ciuka 1).

already documented data on concerned
locations.

Field research and collection of data was
executed by surveying geographic coordinates
and shapes of identified landfills, by collection
of data on the name of landfill location, closest
inhabited place, then on the closeness of a river
or spring, closeness of a settlement, protected
area, infrastructure, photo records etc. In the
continuation is given an overview of locations
and number of identified landfills there (table
1, figure 1).

Tab. 1. Jlokayuje onuwmune PubHux u 6poj u0eHmughukosanux 0enoHuja Ha ruma
Tab. 1. Locations in the municipality of Ribnik and number of identified landfills there

CTPAHA S
(MALLAHOBHT ]
4 NENOHWESE N

BPE/bAHN }
4 nEnOHWE\ £

TOPUHE
1 ONWTUHCKA
AENOHWA

“—JENMRA AONMHA

“[0HE BPE/bAHKA

JIOKAJIUTET/ LOCATION EPA%JDJE;:E]?SHHJA/ NUMBER OF
Curanna/Sitnica 8

Topune — nokasina aenonuja/Torine — local landfill 1

Crpana (Mananosuhn)/Strane (Macanovici) 4

Jenmha monmuuaa — morox/Jeli¢a dolina — brook 2

Homu BpOssanu/Donji Vrbljani 6

Topmu Bpossann/Gornji Vrbljani 4

YKYIIHO/TOTAL 25

Lid

¢ N

& NENOHWA

2 RENOHWE

6 NENOHMA

Cn. 1. Jlokayuje uoenmughuxosanux oenonuja na mepumopuju onwmure Pubnux
Fig. 1. Locations of identified landfills in the territory of the municipality of Ribnik
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[TpexnamameM cliojeBa KOju HOCE TMOJATKE O
HaceJbHMa, 3IPAaBCTBEHUM 00jEKTHMa, pacjenuma,
BOJIOTOLIMMA, HT/., Tj. Oadep 30HaMa OKO BHX, Y
KOjUMa Cc€ HE MOTY IMO3UIIMOHUPATH JCTIOHH]E,
nobuja ce KOHAuHAa KapTa Moapydja Koje je
HETIO/IECHO 3 JIOLMPALE ICTIOHM]ja OTIa/1a (CIMKa
2).

[Tpukazanu cy temarcku I'MUC cnojeBu koju
caJpiKe MOAaTKe O KPUTEPUjyMHUMa UCKIbYUCHa,
I'1C cnojeBu ca 6adep 30HaMa Oko 0OjeKara Koju
Cy KJIacu(pUKOBaHHU Kao UCKJbY4yjyhn W KOHayHa
KapTa OrpaHHYerha Koja HacTaje HAKOH IITO ce
MPEKJIONIE CBU TEMATCKH CII0jeBH, KOjU HOCE
MOJIAaTKE O TI0jeAMHAYHIM O PAHHYCHIMA.

dopmupameM 3aITUTHUX 30HA, Oadepa, OKo
BOJIOTOKA, 3aIITHNEHUX MO/pYYja, pacjena ut.,
no0uja ce BeIuKa MOBPIIMHA OMITHHE PHOHUK
KOja je HeMOAECHA 3a M3TPaJliby, a CAMUM TUM H
MOCTOjambe JICTIOHU]a OTmaaa (CimKa 2).

npupo.ma 106pa
r'?i "f‘
Bz Ax
e B 5"
e | e |
‘_"a: :

Vasopuurra n jone

Tospummcke o
SEGES S
% b 4
A A3
"
U

Overlapping the layers that carry the
data on settlements, medical institutions,
faults, watercourses etc. the so-called buffer
zones around them, where landfills cannot be
positioned, produces a final map of the area that
is unsuitable for waste landfill location (figure
2).

Shown are thematic GIS layers that contain
data on exclusion criteria, GIS layers with buffer
zones around facilities that were classified as
excluding and the final map of constraints
that is produced after all thematic layers are
overlapped, which contain data on individual
constraints.

The formation of protective zones, buffers,
around watercourses, protected areas, faults
etc., showed a large area of the municipality
of Ribnik, which is unsuitable for construction,
thereby the existence of waste landfills (figure2).

bommua

CaoGpahajunue

KAPTA
OIrPAHHYEILA

Cn. 2. Kapma kpumepujyma ocpanuiersa (nO8pUIUHCKe 800e, U360PUWIMA U 30He CAHUMApHe 3aumume,
sawmuhena npupoona 0oobpa, Hacena, caobpahajuuye, 30pascmeenu oojexkmi, ...)
Fig. 2. Exclusion criteria map (surface waters, springs and zones of sanitary protection, protected natural
goods, settlements, roads, medical institutions,...)

AnHanm3oM T00HjeHe KapTe orpaHnyIeha J00uje
ce monarak jaa 9ak 70,5% TeputopHje ONMIITHHE
PuOHMK HUje TIONECHO 32 M3TPaA/Iby, @ CAMUM THM
1 TOCTOjambe JISTIOHM]ja OTIajIa.

[IpexnamameM  TEMaTCKOT cloja ca
uHpOpMaIMjamMa 0 TOJI0XKajy HISHTU(HUKOBAHUX
JICTIOHUja y TIPOCTOPY Ca KapTOM OTpaHHuYCHA,

The analysis of the acquired map of
constraints shows that as much as 70.5% of the
territory of the municipality of Ribnik is not
suitable for construction, thereby the existence
of waste landfills.

Laying a thematic layer containing the
information on position of identified landfills
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(dbopMHpaHOM y TIPETXOAHOM KOpaKy, JOLLIO ce
1o uH(popMmalrja aa ce o 25 UICHTUPUKOBAHUX
JICTIOHH]ja Ha MOApPYyYjy onmruHe PUOHUK, HUX
23 Hana3e Ha JIOKalFjaMa Koje HUCY TOTOHE 3a
JICTIOHOBAHE.

Kako je ommurrraa PuGHMK Oorara moBpImHCKUM
TOKOBHMa U OpOJHUM H3BOPHUIITHMA, KOja CY
KalTHpaHa ¥ Koja ce KOPHCTE 32 BOAOCHAO/MjeBAbE
CTAaHOBHHMINTBa, HajBehu Opoj HemnoHHja, HUX
15, Hamasu ce ympaBoO Ha OBUM HEMOBOJHHHM
nokarjama. OcuMm y ivjerry BOJIOTOKA M U3BOPHIIITA,
HeJIeraiHe IMBJbE ICTIOHH]E ce Hajuenhe 1ojaBibyjy
y IIyTHOM T10jacy.

Paznor Tome je unmeHHMIA /1a C€ Y IMyTHOM
rojacy otmaj Moxe Hajiakuie oxpdauutu. OBo je
NOTBpheHO Ha puMjepy omuTuHe PUOHMK, HA 4ujoj
TEPUTOPUjH je UIeHTU(PUKOBaHO 13 enonuja koje
ce Hajia3e y IyTHOM rojacy mupune 60 merapa. C
003upom 1a ce ckopo 30% TepuTopHje ONMIITHHE
PuGHuk nnmm 14.159 xekrapa Hasiasu Moy 3aiTHTOM
y KaTeropuju [rymMa BHCOKE 3aIlITUTHE BPH]JSTHOCTH,
U/ICHTU(UKOBAH je BEJIMKH Opoj AeNOHMja, iHX 11,
KOje ce Hajla3e y OBUM 3aIITHNEHUM IPUPOIHUM
noopuma.

YV Onu3uHY Hacesba, Ha YIaJbeHOCTHMA MabUM
ox 300 m ox Hajonmmkux cramOeHMX oOjekara,
ueHTUPUKOBaHO je 10 HenmeramHuX JeTOHH]a, TOK
je y mompy4jy on 100 m o OpojHHX T'€OJIOIIKUX
pacjena uneHTrduKoBaHo 10 HeNeraaTHUX ISTIOHH]A.

JluBibe, HeyeralHe JEMOHUje OTmajaa
NPEJCTaBJbajy TUPEKTHY NPHUjETHY OCHOBHHM
MejuMa JKUBOTHE CpeluHe (BOJH, 3€MJBHUILTY
U Ba3IyXy), Kao W 3[paBJby JbYIU U CBUX KUBHX
6uha. Crora je, HAaKOH HUXOBE HUACHTH(HKAIIH]E,
HEOITXOIHO TIPeIy3eTH oaroBapajyhe mjepe na ce
3ayCTaBH WJIM MHHUMH3MpA HETaTHUBAaH yTHUIA]
Ha KMBOTHU MPOCTOP, WITO jé U MPOBEICHO
JIeTaJbHOM KapakTepu3alHujoM CBUX JIOKaIllHja
UJICHTU(HUKOBAHKX JICTIOHH]A U aHAJIM30M KOJIMYMHA
Y cacTaBa OJIOKEHOT OTIIa/1a HA FhUMA.

3AKJbYYHAK

Ha OCHOBY OINCEXHHMX HCTpaKMBamba Ha
TEpPEHy, TC¢ MPOBEACHE BHILICKPUTCPU]YMCKE
aHaJm3e JOOUjeHHUX pe3ylITara, a y Be3u OCTojama
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in the area over the map of constraints, formed
in the previous step, generated information that
out of 25 landfills identified in the territory of
the municipality of Ribnik 23 are at locations
that are not suitable for landfilling.

Since the municipality of Ribnik is rich
in surface watercourses and numerous springs
that are tapped and used for water supply the
highest number of landfills, 15 of them, are
situated precisely at these unsuitable locations.
Apart from the part of watercourses and springs,
illegal unauthorised landfills are most frequently
located in the right of way.

A reason for that is a fact that waste is most
easily disposed of in the right of way. This was
confirmed in the example of the municipality of
Ribnik; 13 landfills were identified in the 60 m
wide right of way in its territory. Since almost
30% of the territory of the municipality of Ribnik
or 14.159 hectares are under protection in the
category of forests with high protective value, a
large number of landfills were identified, 11 of
them, that are situated in these protected natural
goods.

Near settlements, at distances shorter than
300 m from the closest residential units, 10
illegal landfills were identified, whereas 10
illegal landfills were identified in the area 100
m away from many geological faults.

Unauthorised illegal waste landfills represent
a direct threat to elementary environment media
(water, soil and air), as well as to the health
of humans and all living beings. Hence, it is
necessary to take adequate measures after their
identification to stop or minimise negative
environmental impact. This was implemented
in detailed characterisation of all locations of
identified landfills and analysis of quantities and
composition of the waste disposed of therein.

CONCLUSION

Based on comprehensive researches in the
field and implemented multi-criteria analysis of
the acquired results relating to the existence of
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HeJIeraJHUX JCTIOHHU]a y ONIITHHUA PHOHUK, MOTy ce
JIOHM]jeTH cJbesiehy 3aKIbydIn U IPeropyKe:

L.

TepeHCKUM UCTpaKMBAKIMA HICHTU(UKOBAHO
je 25 MUBJBHMX HENlETaTHUX JCTIOHH]a OTIaa,
Koje cy ¢(opmupane y oxonuHuH Behux
HaceJbeHUX Mjecta. To ¢y yjenHo u mjecra y
KOjlIMa He TIOCTOjH, WJIH HUje M0CTOjao ypehen
CHCTEM CaKyIlJbalha U OIBOXKCH:A OTIHAIA.
AHammM30M Mojaraka, Be3aHUX 3a OKOJIUHY
U XUJPOJIOTH]y JOKalyja, Kao ¥ aHAJIU30M
TCOJIOIIKUX, XUIPOTCOIOIKMAX U TOMOJIOIIKIX
1ojiaTaka, a MpuMjemyjyhn MeTOI0JI0TH]Y
KpUTEpUjyMa HCKJbydeHa, MA00UjeHH CY
MOJIAIU KOjU jacHO yKa3yjy Ha JIOKAIlhje Koje
HE UCITYHaBajy MOTPeOHE YCIIOBE 3 [IOCTOjArbe
JIeTIOHNja KOMyHanmHor otmaja. Crora, oBe
JIOKaI¥je y IITO CKOPHjeM TIEPHOLy MOPajy /1a
Oyly caHupaHe, WM C€ MOPajy MPHIAroauTH
Y KOPUCTHTH, OJJHOCHO 3aTBOPHTH.
[IpexnanameM  TeMaTcKOr  cloja
ca wuHbpopmMammjama O TOJIOKAJY
UACHTU(HUKOBAHUX JENOHUja Y TPOCTOPY
ca KapToM OrpaHHYea, JOOUjeH je Tonarak
na ce o 25 uneHTu(UKOBaHUX JICTIOHUja Ha
nonpyyjy ommuriHe PubHuk, mux 23 Hanase Ha
JIOKalIlMjama Koje HHCY MOTOJTHE 32 JISTIOHOBAHE
ormana. Takohe, mpema KpuUTepHjyMHuMa
UCKJbY4YCHa, CaMoO [IBHj¢ JCIOHHUje Ha
noApy4jy MjecHe 3ajenuuna CUTHHIIA HAJIa3e
Ce Ha JIOKaIyjama, rjje Ou ce yCIOBHO MOTIIE
U3TPAIUTH U HOBE JICTIOHH]E.
WnentudukoBane IeNOHUjE HA JIOKAIMjaMa,
KOje Cy IpemMa KpUTepHjyMUMa OrpaHHYCHa
CBPCTaHE Yy HEMOBOJbHE 3a M3TPallby M
MOCTOjakke JISTIOHM]ja OTIIa/1a, MOPajy Ce y IITO
CKOpHjEM IepUOJTy 3aTBOPUTH.

Pa3Bujena wmetTonma wuaeHTH(UKALH]E
HEJICTATHHX JICTIOHH]a 3 CAaHAIIH]y Y 3aTBAPAILE,
MOXKe OWUTH MOZAEN NpPUMjEHE 3a CBE OCTale
ommruae PenyOnuke Cpricke u perrmoHa, ¢
0031pOM /12 je 3aCHOBaHa HAa HAYYHOM ITPUCTYITY
npobieMy caHarmje moctojehux nenoHuja u
KopuIhewy caBpeMeHHX COOTBEPCKIX METOIA
3a pjelIaBame OBOT aKTyeIHOT podieMa.

illegal landfills in the municipality of Ribnik,
the following conclusions and recommendations
can be issued:

1.

Field researches identified 25 unauthorised
illegal waste landfills, which were formed in
the vicinity of larger inhabited places. These
are simultaneously places that neither have
nor had a functioning waste collection and
removal system.

Data which clearly point out the locations
that do not meet requirements for communal
waste landfills were acquired through the
analysis of data, relating to the environment
and hydrology of locations, as well as the
analysis of geological, hydro-geological and
topological data, and the exclusion criteria
methodology application. Hence, these
locations must be remediated as soon as
possible, or must be adapted and used, i.e.
closed down.

Laying a thematic layer containing the data
on position of identified landfills in the area
over a map of constraints acquired the data
that out of 25 identified landfills in the
territory of the municipality of Ribnik 23
are situated at locations that are not suitable
for waste landfilling. Also, according to
exclusion criteria, only two landfills in the
area of Sitnica local community are situated
at locations where new landfills might
conditionally be constructed.

The landfills identified at locations that were
classified as unsuitable for construction and
existence of waste according to exclusion
criteria must be shut down as soon as
possible.

A method for identification of illegal
landfills for remediation and shutting down
that was developed can serve as a model for
application for all other municipalities in
the Republika Srpska and region since it is
based on a scientific approach to the problem
with the existing landfills remediation and
application of modern software methods for
the resolution of this
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