AIICTPAKT

Vpbanuot coobpakaj € 0coOEHO BaXKEH U HEOIXOIEH JIEI 0]l COBPEMEHOTO OIILITECTBO
1 BaxeH (akrtop Koj ro aebuHHpa KBaJIMTETOT Ha ypbanuor xuBoT. Ho, Herosara
pacIIpOCTPAHETOCT CO KOHTHMHYMpPaHA TEHICHIM]a Ha pacT, IIOTCHUMpPA IIHPOKA paMKa OJ
HecakaHW BiMjaHuja BO xuBoTHarta cpeauHa (TRA, 1999). Ocobeno mTETHO BiMjaHHE O]
cooOpakajoT € HEroBHMOT IPUIOHEC BO 3araJlyBame€TO Ha BO3AYXOT. 3arajJyBadvTe Ol
coobpakajoT ce noBp3aHM co IpobieMUTe Ha 3aragyBame Ha BO3QYyXOT KOM C€ paHrupaar o]l
JIOKAJIHY BiIMjaHuja (IMPEeKTHH 3JpaBCTBEHM BiIMjaHH)a), 10 I100aHM 1pobneMu (epekT Ha
CTaKJICHA I'paJilHa).

3arajyBayMTe O] IATHHOT coobpakaj ce moceOHO 3HauajHu BO ypbanure o6JacTH
(Szabo et al., 2005).

YUucTHOT BO3AYX MMa CYUITHHCKO 3HA4YE€HE€ OJ1 3/IPAaBCTBEH aclleKT M OJ] acIeKT Ha
3aIITUTA HA JKMBOTHATA cpeauHa. Mako BO TEKOT HAa MOCJIEHHUTE JIBE JEKaaud € HalpaBeH
3Ha4YaeH TEXHOJIONIKHM HaNpeJIOoK M 3a0CTPyBarb€ Ha 3aKOHCKATa PEryJiaTuBa, OAPKYBaHETO
Ha KBAJIMTETOT Ha BO3yXOT, IocebHo Bo ypOanuTe objacTu, M IIOHATAMY OCTaHYBa
IIPHOPHUTETEH MPOOJIEM BO IMOBEKETO HAIMOHAIIHYM areHu 3a 3alliTUTa Ha )XMBOTHATA CpellMHa
(Moussiopoulos, 2003).

[Torpebata 3a KOHTpOJIMpame M CIPaBYBalbe CO 3arajlyBakbeTO Ha BO3JIYXOT O]
cooOpakajoT e aKTyellHa M BaXKHa W 3aT0a UCTPAXyBameTO BO JUCEpTalMjaTa € BO HacoKa Ha
IpOyYyBamk€ M IIPECMETKa Ha 3arajyBameTo Ol IIaTHHOT cooOpaka) Bo ypOaHuTe 00J1acTH.
Bo mucepraiujata M3BPIIEHO € pa3BUBAKE M JAEMOHCTPUpPAmE HA CUCTEM 3a IOLAPHKAHO
JIOHECYBAIbe Ha OJUIYKH, ogHOCHO Decision Support System — DSS, ko) MoXe j1a ru eBajyupa
epekTUTE Bp3 BO3AYXOT BO ypbanute o0nacTd o0 NIPOMEHUTE BO cooOpakajor.
Peaym3anujara Ha CUCTEMOT 3a IMOJAPIKAHO JIOHECYBAmE HA OJJIYKH, IIPUMEHET BO aHajIu3a
Ha KOHKpPETHM cClieHapuja BO cooOpakajoT BO burtoia, ro jokaxa CBOJOT IIOTEHIIHM]a]l BO
OJIp’KyBambEeTO HA KBAIIUTETOT HA YPOAHHOT BO3IYX.

BoBenyBamero Ha npomenu Bo ypbaHuoT coobpakaj co pa3jMyueH NPOCTOPEH JIOMEH Ha
BIIM)aHWE BpP3 HEroBOTO ()YHKUMOHMpAmEe M MJEH pa3BOj, CE IPOCIEACHH CO OJIpEIEHH
IIPOMEHH (II03UTUBHM MIIM HETAaTUBHM) BO KBAJUTETOT HA BO3AYXOT. Llenra 0j1 BOBEYyBakHETO
Ha BaKBUTE IIPOMEHM HAQJUYECTO € Haco4YeHa KOH nojoOpyBame Ha Oe3degHocTa, KOH
n30erHyBame WIM peaylupame Ha 3aIyIIyBamkeTO Ha COoo0pakajHUTE TOKOBH, OJHOCHO
3roJIEMyBarke Ha €(PMKACHOCTA, OIMIIAHA CO IIapaMETPUTE Ha COOOpaKajHMOT TOK: roJIEeMHHA
Ha TOKOT, BPEMEHCKH 3aryou, Opoj Ha 3acTtaHaTu Bo3uia Kou ¢opmupaar 3agymeH Tok. Ho,
TO2 HE 3HA4YM JIeKa HCTOBPEMEHO CO HUBHATa HMIUIEMEHTanuja Ke Oujie IIOCTHIHATO
OJpXKyBamke Ha NOTpeOHUTE HHBOA HA KBAJIUTET HA BO3IYXOT. be3 MpeTxojHa aHaIM3a Of
CHCTEMOT 3a IIOJJIpLIKa IIPH JOHECYBAKETO Ha OJJIYKH, IIPAKTHYHO € HEBO3MOKHO [a Ce
[Ipenu3upa TOYHHMOT €(EKT O] HUBHUTE BiIMjaHHja. 3Haud, Oe3 HMILIEMEHTaIM]ja M
KOPHCTEH€ Ha yciayrute o1 DSS, oBO3MOXEHO € BOBEIyBame Ha IPOMEHH BO ypOaHHOT
coobpaxaj, co 3aHeEMapyBaibe Ha I0CIIEIUIIMTE BP3 3araJyBambeTo Ha BO3AYXOT.

Bo TekoT Ha aHanm3ara Bo JMcepTalujaTa, M3BEIEHO € JOKYMEHTHpame Ha II0CTOjHATa
cocToj0a Ha KBaJIMTETOT Ha BO3AYXOT U IIPOIIEHKA Ha NMPOMEHHUTE KoM OM HacTaHaje 3apaiu
O/IpEJICHN IPOMEHH BO Cc0o00pakajoT. Bo mcTpaxkyBameTo, OBUE IIPOMEHH ce AePHHHpAHU
Kako CliEeHapH)a BO coo0pakajoT, a aHaTU3upaHu Ce YETUPH:

® [I0CTaBYBam€ Ha raTHa rpoa,
¢ 3aMEHAa Ha CUTHaJIM3MpaHa KPCTOCHHUIA CO KPY>KHa KPCTOCHMIIA,
® PECTPUKIMH BO ynoTpebara Ha NATHUYKHATE BO3HIA

® I[IPOMEHM BO T€XHOJIOIIKAaTa CTPYKTYpa Ha cooOpakajHUTE TOKOBH.
AHalli3aTta Ha OBHE CIICHapHja € U3BEJCHA CO KpEeHpame M IIPUMEHA Ha CHCTEM 3a
[TOJIPLIKA IIPY I0OHECYBameTo Ha OTykH (DSS). OBoj cucrem ru obenunyea u paszpaborysa




CJCAHUTE alaTKU: MOJEIUpake Ha EeMUCUHUTE, MOJICIMpabe Ha JUCIEp3r)jaTa ¥ IPUMEHa Ha
I'eorpadcxunor Uuadpopmanuonen Cucrem - 'MMC. HuBnarta unrerpanmja Bo €1eH CUCTEM I'0
IOJIPXKYBa JOHECYBAETO HA OJJIYKH BO IIPOLECOT HA BpEeIHYBAamE Ha BIIMjaHM]aTa O]l
aHAJIM3UPAHUTE ClIeHapH)a.

3HayM, IOIJAPKAHOTO JAOHECYBalke Ha OMJIYKM NpHM aHaliM3a Ha BIIMjaHH)aTa Bp3
KBAJIUTETOT HA BO3YXOT, € OBO3MOXKEHO IPEKY MPOCTOPHO MOJEIHpame Ha eMHcHjaTa U
JIMCIIep3djaTa HaA 3arajyBaduTe Ooj coobpakajor Bo ypbana obnact. KBantudukanujara Ha
eMUCHMHTE, KAKO W HHBHATA NMPOCTOpHA IUCTpUOyLHMja, OBO3MOMKEHH IIPEKY €MUCHOHUTE U
JUCIIEP3MOHUTE MOJIENIM, CE CYIUTHMHCKM 3a CEKOja IIporpaMa 3a OJpiKyBarb¢ Ha KBaJIMTCTOT
na Bo3ayxor (Elbir, 2004). JlobueHnuTe pe3yiaTaTu oj1 MOJAEIMpameTo, co Kopucteme Ha I YIC,
umaaT rpaduuKa Ipe3eHTalyja, HCOIXOAHA 32 IIOCTUTHYBAkhE Ha IIPOCTOPHA IIPErJIEAHOCT BO
aHaaM3aTa ¥ IIpH JIOHECYBAmETO Ha OJUIYKM 3a €(DEKTUTE OJ1 3arajJyBameT0o Ha BO3AYXOT.

BakBHOT npucTan BO HCTPaXKyBameTO BO OJHOC Ha HaBEICHHUTE CLEHapHja, € Oasupan
Ha KOMIIapaTMBHa aHAIM3a Ha pe3ylTaTtuTe of ,Jpena-noroa“ cocrojdéara. Co pa3BojoT M
NpYMEHAaTa Ha CHUCTEM 3a NOAApPIIKAa IpH JOHECYBamhe Ha OMIYKH C€ IIOKaXka HEroBara
He3aMEHJIMBA yJiora IIpy JOHECYBame Ha aHaJM3UpaHa OJIIyKa 3a BPEAHYBAKE HA OIPEIAEHO
cooOpakajHO CIIEHapWO OJ1 acleKT Ha BJIM)aHUETO BP3 KBAJIMTETOT Ha BO3AYXOT. DSS
00e30e1M HaANpeIHO yIpaByBaibeé CO KBAJMTETOT HA BO3AYXOT, IIPEJ CE€ 3apajd I[IpUMEHa Ha
MOJEJIMPAmkETO KAKO OCHOBA 3a MH(OPMHpPAHO OITydyBame M IIpUMEHA Ha rpaduukara
HHTEpIpeTannja Ha JoouenuTe pesyiaratu. Pesynraror oj npuMeHnara Ha DSS ro norepaysa
HETOBUOT IOTEHIIM]jaJT 32 U30ETHYBahEe WJIM HAJMUHYBakhe Ha MPOOJIEMUTE CO 3arayBambeTo
Ha BO3JIYXOT 0J1 coo0pakajoT, 0JIHOCHO 32 OJP)KYBame Ha HETOBUOT KBAIMTET.

3uaum, guMcepranMjara ob6e30eau WHTErpajiHa paMKa MoTpeOHa 3a M3BEIYBamE€ HA
MPOIICHKA Ha BIIMjaHHUETO O] IPOMEHUTE BO C000pakajoT Ha JIOKAJIHO HHMBO, pa3BUEHA U
HaMCHETA 3a CUTE OHUE KOM Ce JJUPEKTHO BKIIYYEHH BO IIPOIECOT Ha JIOHECYBamE Ha OJUTYKH.
Ha T0) Haumn, DSS cucreMOoT ke OBO3MOXM HAIIMOHAJIHUTE W JIOKAJTHUTE Kpearopd Ha
[I0JIATUKA 3a ’KMBOTHATa CpeJIMHA, Kako U ypbanuTte u coobpakajHUTE IJIaHEPH COOJABETHO Ja

ja nIeHTH(UKYBAaT yjiorara Ha coodpakajoT BO OpKyBameTO Ha KBAJIUTETOT Ha ypOaHuot
Bo3ayX (Gwilliam et al., 2004).
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ABSTRACT

Urban transport is particularly important and needful part of the modern society and
significant factor that defines the quality of urban life. But, its widespread expansion with a
tendency of continuous growth, underlines a wide frame of unwanted environmental impacts
(TRA, 1999). Especially harmful impact from transport is its contribution for air pollution.
Transport polluters are connected with air pollution problems, witch are ranked from local
impacts (direct heath impacts) to global problems (greenhouse effect).

Road transport pollution is especially significant in urban areas (Szabo ez al., 2005).

From environmental point of view, as well as from the aspect of health protection,
clean air is of a vital importance. Although in the last two decades a significant technological
progress and straightening of the legislative have been made, maintenance of air quality,
especially in urban areas, remains as a priority problem in most of the national agendas for
environmental protection (Moussiopoulos, 2003).

The need for controlling and handling air pollution from transport is on-going and
important — therefore, research in the dissertation is directed towards calculation and study of
road transport pollution in urban areas. In the dissertation, a development and demonstration
of Decision Support System — DSS, who can evaluate the effects of transport changes on the
air in urban areas, has been performed. Realization of the decision support system, applied in
the analysis of elected scenarios in the transport in the town of Bitola, has proved its potential
for sustaining urban air quality.

Introduction of changes in urban transport, with different spatial domain of influence on
transport functioning and its future development, is followed with certain changes (positive
or negative) in air quality. The purpose of introduction of these changes most often 1s directed
towards safety improvement or towards avoidance and reduction of traffic flow congestion,
described with traffic flows parameters: traffic volume, time loses, number of stopped
vehicles which form congested flow. But, that doesn’t mean that at the same time with their
implementation, maintenance of the needed levels of air quality will be achieved. Without
previous analysis of DSS, it is practically impossible to precisely determine the exact effect
of their impacts. Hence, without implementation and usage of the DSS services, it is allowed
to introduce changes in urban transport, neglecting the consequences on air pollution.

During the analysis in the dissertation, a documentation of the current situation in air
quality 1s performed, as well as evaluation of the changes that would arise as a result of the
specific changes in transport. In the research, these changes are defined as transport
scenarios, and four of them have been analysed:

road hump placement

replacement of signalized intersection with roundabout
restriction in the use of passenger vehicles

change in the technological structure of traffic flows.

Analysis of these scenarios is performed with creation and application of decision
support system (DSS). This system integrates and elaborates the following tools: emission
modelling, dispersion modelling and Geographical Information System - GIS. Their
integration in one system supports decision making in the process of assessment of the
impacts of analysed scenarios.

Hence, supported decision making during the analysis of the impacts on air quality, is
provided through spatial modelling of emission and dispersion of transport polluters in urban
area. Emission quantification, as well as their spatial distribution, provided through emission
and dispersion models, are essential for every programme for air quality maintenance (Elbir,




2004). Results obtained from the modelling, using GIS, have graphical presentation, witch is
necessary for achievement of spatial clarity in the analysis and during the decision making for
the effects of air pollution.

This kind of approach in the research referring the mentioned scenarios, is based on the
comparative analysis of the “before-after” results. Development and application of DSS have
shown 1its indispensable role during analysed decision making for assessment of specific
transport scenario, from the aspect of air quality impacts. DSS provides advanced
management of air quality, principally because utilizes modelling as a basis for informed
decision making and performs graphical interpretation of the results obtained. The results of
application of DSS confirm its potential to avoid or to mitigate the problems of air pollution
from transport, concerning maintenance of its quality.

Theretore, the dissertation has provided an integrative frame needed for performing the
assessment of impacts of transport changes at local level, developed and intended for those
who are directly included in the process of decision making. In this way, DSS will provide
opportunity for national and local creators of environmental politics, as well as for urban and
traffic planers to appropriate identify the role of transport in the maintenance of urban air
quality (Gwilliam et al., 2004).
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