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3ATAIYBAIBE HA BO31YXOT BO 'PAJOBUTE BO
PEITIYBJIMKA MAKEJIOHUJA - COCTOJBU U TPEAN3BUILIN
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1 HcrpaxyBauku 1eHTap 3a €HEPreTHKA M OJ[PYKIIUB Pa3Boj, MaKeIOHCKa aKajeMuja Ha
Haykute u yMmeTHocTuTe, Cromje, Perry6mka Maxke jonuja
2 ®akynTer 3a MHPOPMATHYKA HAYKH M KOMIT] yTEPCKO HHXKEHEPCTBO, Y HuBep3uTeT ,,CB. Kupui n
Meronuj“, Cxonje, Penyonika Makenonmja
3 UNDP, Ckornje, Penrybnuka Makenonnja

INapanenHo co KIMMATCKUTE MPOMEHH, M JIOKAJHOTO 3araJyBambeTo Ha
IpaJioBUTE IPETCTaByBa IJI00ANeH, CBETCKU mpobieM. Bo Taa Hacoka M 3aragyBameTo
Ha BO3IYXOT BO TPaJOBUTE MPHUBICKYBa c¢ morojemMo BHuMaHue. CBEJONN CMe M Ha
pacTedykaTa CBECT 3a 3araJieHocTa Ha rpajgoBuTe Bo PemyOmmka MakenoHuja u 3a
norpebaTa 3a Ipe3eMame MEPKH 3a HaMalyBame Ha 3araJieHocTa. 3araayBambeTo Ha
BO3YXOT € IPpoOJIeM U BO ITOBEKETO €BPOIICKU I'PAJOBH, CO UCKIYYOK Ha TPaZiOBUTE BO
BETPOBUTUTE CKAHIMHABCKH M OAJITHUUKU 3eMju. Bo qpyrurte pa3BueHH €BPOICKU 3eMjH
BO3YXOT BO I'PAJOBUTE € 3araJieH NpeKy DO3BOJICHUTE TPaHUYHM BPEAHOCTH, Ipen ce
o1 NO; ox wu3gyBHHTE TIacOBM Ha BO3WIAaTa. BO HMCTOYHOEBPOIICKHUTE 3EMjH,
BKJIy4yBajku I'l U OAJIKAaHCKHUTE, IPUYMHUTEIN Ha OCHOBHOTO 3araJyBambe Ha BO3IYXOT
BO TpajJOBHTE CE€ YaJHUTE TacOBH OJ 3arpeBameTo Ha jgoMmoBuTe. [Ipobmemor e
TIOBEKECIIOEH:

- Pa3BOjOT HA COLMjaJIM3MOT, M CO TOA Ha pabOTHHUYKATA KIlaca, OBeNe JI0 mpecenda
Ha TOJEM JIe] Of HACEJIEHHETO BO IOJEMHTE IpajJioBH, a CO TOA U O M3rpanda Ha
rojieMH CTaHOEHM 3rpajy, KOM I'M OJOKHMpaa MaTHIITaTa Ha JIOKAJHUTE BO3AYIIHH
CTpyH, KOH JyBaa OX JOJHMHHTE KOH IUIAHMHHUTE BO TEKOT Ha IEHOT M OOpaTHO, CO
noaramero Ha HokTa. [lokpaj Toa, Bo Ckormje 10jie 0 MacoBHO JOCENyBame Ha
HacelleHue o MoOJIHMCKaTa U OJ IoJaleyHaTa OKOJIMHA CO HErOBOTO HPOIJIacyBame
3a OTBOPEH Ipaj 110 3€MjOTPECOT;

- TOraml M3rpaJieHUTe CTAaHOCHW W JIENOBHHU 00jeKTH (KOW BO rojeM Opoj cé ymre ce
KOPHCTAaT), CIHOpe] TOraliHaTa eKOHOMCKAa MOK, pACIONIOXKIIMBUTE TPaJeKHN
MaTepHjalid U HEIIOCTOCHETO Ha 3aKOHCKA peryiaThBa 3a eHepreTcka edukacHoCT,
Oea (¥ ce) co Jioma TepMIYKa U30Jarnja i ce 3arpeBaa(T) co ypemu co HU30K CTeTeH
Ha 1oJe3Ho aejctBo. CeTo oBa J0BeAyBa IO IMOrojieMa MOTPOLIyBavyKa Ha TOPUBA,
mpeq; c¢, Ha OTPEBHO JIPBO, U CO TOA OO MOTOJEMH €MHCHH Ha (HETIPOYMCTYBAHH)
YaJIHU TaCOBH;

- COBpeMEHHTe JeMOrpa)CKM JBIDKCHa JOBEAyBaaT JIO MOBTOPHO MAaCOBHO
HaceNnyBame Ha TOJEMHUTE TpaJoBH, 0cobeHo Ha rpanor Ckorje, MpOCIeneHO COo
aKTHBHa u3rpagda Ha craHOeHM O00jeKTH, KOja TM HOCH Hampen HaOpoeHuTe
npoOJeMH M PacKONaHW YIHLM M TPOTOAPU CO 3rOJNEeMEHa KOHIIGHTpalyja Ha
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YECTUYKH O] TPAJIC)KHUTE MAaTEPHUjaIIH;

- TpeHaceJIeHOCTa JOBENE M M0 Joma coodpakajHa MH(pacTPyKTypa BO IpalioBUTE U
JI0 JIOTIONTHUTEITHO 3araJlyBame OJ U3AYBHUTE racoBH oJ coobpakajot. Tyka cnara u
HEJIOBOJIHO pa3BUEHaTa cooOpakajHa MpeXa Ha IpaJICKH PEBO3HH CPE/ICTBA.

OnroBapyBamara Ha >KHBOTHATA CPEIMHA OJ] CCKOjIHCBHUTC AKTUBHOCTH Ha
HacCeJIeHUEeTO, NOpaIu IpeHaceIeHoCTa U MopaIy HUCKaTa CBECT U IPIJKa 3a XKUBOTHATA
cpelvMHa, TW HaJMUHAa EKOJIOIIKUTE KamanmureTd Ha rpagoBute. Kora ke ce
CyINEpIIOHNpAaT HABEJICHUTE IPUYMHU, CC jaByBaaT BHCOKH KOHIICHTpAallMH Ha
MOJYTaHTH BO TpaJOBUTE, KOM IOPaAM CIPEYEHHTE CTpyeHha Ha BO3AYXOT ce
pacrpocTipaar BO HU30K CJI0j] Ha MEIIamke BO OJIM3HMHA Ha MOBPILIUHATA.

Bo Tpynor ce HaBeneHM pe3yaTaTH Of aHAJIU3UTE CIIPOBEAECHU BO PaMKHUTE Ha
npoekToT [1] u crynuute [2, 3 u 4]. AHaIM3UpaH € MPUOHECOT Ha OJJISITHUTE U3BOPU
Ha 3arajlyBam€ Ha BO3JYXOT BO IpajzoBuTe Bo PemybOnnka MakenoHuja, co mocedeH
ocBpT Ha rpanot CKorje ¥ MEpKUTE 32 HaMallyBarhe Ha 3arayBambero.

Knyuynu 300poBM: 3aragyBameé Ha BO3AYyXOT, €MHCHM Ha CTaKJICHHYKH TacoBH,
TPAHCIIOPT, 3arpeBame Ha TOMaKUHCTBA

JluTepatypa:

[1] Brop nBoroaumieH n3Bemraj 3a knumatcku npomenn, MXKCIIII, 2018,
http://klimatskipromeni.mk/data/rest/file/download/b9f8b3cf5f2940bdeffcc67ce5c04 755beelllcl
€533109e913ae3ca8164f162.pdf

[2] Crynuja 3a cexropor TpaHcmopT aHanu3a Ha noiautuku U mMepku CTYTPA, MIIEOP-
MAHY,2017,
http://klimatskipromeni.mk/data/rest/file/download/426be5ebc7efa2bef452290d7ca97d314e8e135
fe9901c0adead57666278d6f0.pdf

[3] Crymuja 3a rpeeme nHa rpagor Ckomje ananu3a Ha moiutukd u Mepku CTYI'PEC,
WIIEOP-MAHY,2017,
http://klimatskipromeni.mk/data/rest/file/download/e786e0006316422e779d0ecOb48aa0b7df3611
d1e3177b5190553746f83adcea. pdf

[4] ,,Tpaucnopt Bo Ckomje peannoct u npeaussuim, UIIEOP-MAHY, 2018.

BbaaronapHoct:

[IpercraBenure aHaIM3u ce €N O aKTUBHOCTHTE Ha Tpu npoektu Ha YH/III, moarorsenu co
¢uHaHCHMCKA ¥ TeXHWYKa NOMAPmIKA Ha [nobamHuor (GOHI 3a JKMBOTHA CpE/HHA,
MunucrepctBoTO 32 (puHaHcuu Ha Penybmuka CnoBauka u Ha I'pamor Ckomje. ABTOpuTe Ce
3abnarozjapyBaar 3a nomapmkara ox ['pagor Ckomje, MUHHCTEPCTBOTO 3a JKHBOTHA CpEAWHA U
MpOCTOpHO Mianupamwe u Y HATL
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AIR POLLUTION IN THE CITIES OF THE REPUBLIC OF
MACEDONIA - CURRENT SITUATION AND CHALENGES

Gligor Kanevce!, Aleksandar Dedinec?, Aleksandra Dedinec?, Verica Taseska-Gjorgievska?,

Natasa Markovska®, Pavlina Zdraveva®, Jasmina Belcovska Tasevska®

e-mail: kanevce@manu.edu.mk

'Macedonian Academy of Sciences and Arts, Skopje, Republic of Macedonia
2Faculty of Computer Sciences and Engineering, ,,Ss. Cyril and Methodius* University, Skopje,
Republic of Macedonia
SUNDP, Skopje, Republic of Macedonia

In parallel with climate change, local pollution is a global, worldwide problem.

In that direction, air pollution in cities is attracting increasing attention. We are also
witnessing a growing awareness of the pollution in cities of the Republic of Macedonia
and the need for undertaking measures for pollution reduction. Air pollution is a
problem in most European cities, except for cities in the windy Scandinavian and Baltic
countries. In other developed European countries, the air in cities is polluted above
permissible limit values, primarily from NO; from the exhaust gases of vehicles. In
eastern European countries, including the Balkans, the primary cause of air pollution in
the cities is the smoke from household heating. The problem is multifaceted:

the development of socialism, and hence of the working class, led to the relocation
of a large part of the population in large cities, and thus to the construction of large
residential buildings that blocked the roads of local breeze flowing from the valleys
to the mountains over the day and vice versa during the night. In addition, a massive
migration of populations from the nearer and more distant environments occurred in
Skopje with its proclamation for an open city after the earthquake;
the residential and commercial buildings that were built then (which are still widely
used), according to the economic power in that time, the available building materials
and the lack of legislation on energy efficiency were (and are) with poor thermal
insulation and are heated with devices with low efficiency. All of this leads to higher
fuel consumption, primarily on firewood, and thus to larger emissions of (uncleaned)
flue gases;
modern demographic trends lead to massive settlement of large cities, especially the
city of Skopje, followed by active construction of residential buildings that brings
forward the listed problems and excavated streets and pavements with increased
concentration of particles from building materials;
overcrowding has led to poor traffic infrastructure in cities and to additional
pollution from the exhaust gases from traffic. This also includes the underdeveloped
traffic network of urban transport vehicles.

Environmental burdens of everyday activities of the population, due to
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overcrowding and due to low awareness and environmental concern have exceeded the
ecological capacities of the cities. When the listed causes are superimposed together,
high concentrations of pollutants in cities occur, which, due to the prevented air flows,
spread into a low layer of mixing near the surface.

This paper outlines the results of the analyzes carried out within the project [1]
and the studies [2, 3 and 4]. The contribution of individual sources of air pollution in the
cities of the Republic of Macedonia has been analyzed, with special emphasis on the
City of Skopje and the measures for pollution reduction.

Keywords: air pollution, greenhouse gasses emission, transport, household heating
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Bogen: HeratusHute eekTd Bp3 31paBjeTo MOBP3aHH, CO 3rOJIEMEHOTO HUBO Ha
M3JI0KEHOCT Ha 3araJyBauykd MaTepHH, a MOCeOHO H3JI0KEHOCTAa Ha IBPCTH YECTHUKH
(aepocony) BO aMOHEHTHHOT BO3AYyX, C€ JOK&KAaHM BO OpOJHM EKCTCH3UBHU
enuAeMHUOINIONIKH cTyauu. MMajku ro npensua ¢akror aeka oBue edexT ce moceOHO
W3pa3eHd BO JWHAMHUYHHWTE ypOaHWTE 30HH, TOYHATA KapakTepH3alija Ha
3araJyBaukuTe KOMIIOHEHTH € O] KPYIHjaJHO 3HA4Yer¢ 3a aJolUpame Ha H3BOPUTE,
MOXHUTE MEPKH Ha KOHTpOJAa U, YITHMATUBHO, eq)eKTOT Ha 3arajyBa4kKuTe MaTCcpuun
Bp3 3/paBjero Ha jJyrero [1, 2].

Marepujanmu 1 MeTonu: Bo mocineqHuTE HEKONKY TOIMHHM aBTOPCKHOT THM
padoTi Ha KapakTepu3aldja Ha CyCICHAMPaHHTE YECTHYKU BO HEKOIKY Crelu(UuHu
ypOanu 30uu Bo Makenonwuja, a npex cé, Bo Ckorje, KaBagapuu u Bo Illtun. 3emamero
MPUMEPOLM Ha aepOCOIM € BPIICHO CIIOPEA CTaHAApPAHUOT TpaBUMeTpucku Meron (EN
12341:2014), co HuckoBOIyMeHCKH cekBeHIMjaieH cemiuiep Ha PTFE-duntpu co
avjamerap on 47 mm. XeMHCKaTa aHaJIM3a € BpLIEHa CO KOPHCTCHE Ha PEHAreH
¢yopecuenrten crekrpomerap (EDX-900HS), Bo cormacuoct co EPA/625/R-96/010a,
a aHalM3aTa Ha HEKOM YECTHYKH € pealu3ipaHa Co eJIeKTPOHCKH MHUKPOCKON 3a
ontuuko ckeHupame (TESCAN VEGA3), ompemMeH co €HEpreTcKo-AucIep3eH
criekrpometap (Oxford Instruments X-act).

Pesyntatn u nuckycwja: Bo cuTe mpuMepomy IOMHHAHTHO Y4eCTBO HMaaT
CEKYHIapHUTE YECTHUUYKH O IIPOLIECUTE HA COrOPYBamE, KOE € eKCTPEMHO H3Pa3eHO BO
3MMCKHOT TEPHOJ, POCIEACHH OJ Pa3HH MHUHEPAJIHN W CUHTCTHYKH YECTHUKH (pa3sHu
BHUJOBH IUTACTHKA). 3HAYajHO YUECTBO MMaaT W OMOAaepOCONINTE, MOCEOHO BO MPOJIET U
BO JIeTo. Pe3ynTaTure ce TUCKyTHPaHU M OX ACTIEKT Ha MPUMEHJIMBOCTA Ha METOAUTE 32
UHIMIUPAKkEe HAa MOXHHTE M3BOPH Bp3 OCHOBA Ha KapaKTepUCTHKHATE HA
CYCIICHJMPAaHUTE YeCTUYKH BO YpOaHUTE 30HM M KOPHCTEH-¢ Ha MONATOLHUTE 33 Pa3Boj
Ha PEHeNnTOpHO OPHEHTHPAHH MOJIEIH 32 MPOIIOPIIMOHNpamke Ha m3BopuTe [3].

Kayunu 300poBu: ypOaHH, aepOCOH, KapaKTepu3allija, pelenTOpHN MOACITH
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CHARACTERIZATION OF URBAN AEROSOLS IN
MACEDONIA - PATHWAY TO SOLUTION
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Introduction - Adverse health effects connected with increased exposure to air
pollutants and especially to air particulates are well established through numerous and
extensive studies. Poor air quality problems are mostly associated with dynamic urban
areas in developing countries throughout the world and as such, Macedonia is no
exception. Therefore, detailed characterization (determination of size, form and
composition) of air particulates is of crucial importance for definition of possible
adverse health effects, sources allocation and applicable control measures [1, 2].

Material and Methods - During the last two years, AMBICON team has collected
and analyzed suspended particulate matters from specific urban zones throughout the
country. Samples were taken according to standard gravimetric method (EN
12341:2014) using a low volume sampler and 47 mm PTFE filters. Chemical
composition was determined using Fluorescent X-ray Spectrometer (Shimadzu EDX-
900HS) according to EPA/625/R-96/010a and single particles analysis were performed
using Electron Scanning Microscope (TESCAN VEGA3) equipped with Energy
Dispersive Spectrometer (Oxford Instruments X-act).

Results and discussion — Secondary particles with thermal origin dominate all
samples, with highest content of soot and other biomass burning particles during the
winter, followed by different mineral and man-made particles. Bio aerosols content is
also significant during the spring and summer periods, but are also detected in winter.
The results were also discussed from methodology standpoint, describing methods
applicability for indicating possible sources through aerosols characteristics
determination, as much as a using data as input for source apportionment studies [3].

Keywords: urban, aerosols, characterization, source apportionment
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Bosen: 'onmemara npocropHa ¥ BpeMeHCKa BapWjaOMIHOCT Ha KOHIEHTPAIUUTE
Ha 3araJlyBadykuTe MaTepUH M HAYMHOT Ha XMBOT BO TOJIEMHTE YpOaHH CPEAVHH TH
npaBaT W3MEpPEHUTE aMOMEHTATHU KOHIIEHTpAIWH Ha (MKCHH JIOKAllMM BO ypOaHUTE
CpeIMHU BO HajroyieM Opoj Cilydau Hepernpe3eHTAaTHBHH 3a Ae(UHUpAme Ha peaiHara
U3JIOKEHOCT. MUKPOCPEIMHUTE BO KOHM JIYF€TO C€ HajJoiro BO KOHTakT CO
3araJlyBaukuTe KOMIOHEHTH C€, BCYLIHOCT, rojieM Opoj HEXepMETHYKH 3aTBOPEHH
NPOCTOPUH, KaKO JOMOBH, KaHIEJIapUH, KYjHH, PECTOPaHU U pa3HH MPEBO3HU CPEICTBA
[1]. KonuenTpauuuTe Ha 3araJyBaykHTe KOMIIOHEHTH BO OBHE MUKPOCPEAWHH, BO KOU
IyfeTo MHUHYyBaaT HajroleM el of Bpemero (> 95 %), MoxaT ApacTUYHO Ja ce
pasnukyBaar oj amOuentanuute [1, 2, 3]. CnencrBeHo, peanHata WIH T.H.
,[IEPCOHATHA" M3JI0OKEHOCT MOXKE Ja OHMie OfpeneHa HCKIYYHUBO CO OIpelyBame Ha
KOHIIEHTpPALMUTe BO 30HATa Ha JUIICHE BO CUTE MHKPOCPEAMHHM Kaje ILUTO
IpecTojyBaaT JyreTo, 1o IaT Ha AUPEKTHH Mepera, OMONOMKH MOHUTOPHUHT /WA CO
KOPHCTEHh¢ Ha MHIUPEKTHH METOAW, KaKO HA MPHMeEp, MPEAUKTUBHU MOIenupama [3,
4].

Marepujanu u meroqu: Bo pamkure Ha npoektoT noapxan oq MXKCIIIL, a co
Lel Ja ce MHAWLOUpaaT HUBOATA HA IIEPCOHAIHA H3JIOKEHOCT BO ypOaHHTE LIEHTPH BO
Maxkenonuja, Bo TeKOT Ha nekemMBpu 2015, xako u jaHyapH, jyiH, aBryCT, CEITEMBPH U
HoemBpH 2016 ronuHa, 6ea 3emenu 60 mpumeporw Bo TeroBo u 120 Bo Ckomje. Cexoe
MOEJMHEYHO Mepeme (IMPUMEpOK) BKIydyBa TPAaBUMETPHCKO [IepUHHUparme Ha
NpOCeYHaTa M3JIOKEHOCT Ha pecnupaOMiIHM YEeCTHYKA BO 30HATA HA JHIICHE
(xemucdepa co pamuyc ox 30 cm Okomy JHUIIETO) HA UCIHTYyBaHATA WHAWBHIya 3a
penpe3eHTaTHBEH Mepruonx of 24 daca, a BO COTJIACHOCT CO MOAMMUIIMPAHHUOT METOI
MDHS 14/3. Tlomatomure 3a aMOWEHTHHTE KOHIICHTpaMH BO TeTroBo U
armomepanjatra Cxomje Oea mpesemeHu on oduimjamanor cajt Ha MJKCIIIT
(http://airquality.moepp.gov.mk/).

Pesynratn u amckycuja: PesynraTture HEJBOCMHUCICHO YKaKyBaaT Ha MHOTY

Malla TOBpP3aHOCT Mely TIepCOHAJHATa W3JIOKEHOCT W W3MEPeHUTE aMOHMeHTHH
koHuenTparmu (p = -0,077/0,315 3a Cromje u p = 0,121/-0,0107 3a TetoBo HaaBOp OX U
BO I'pEjHaTa Ce30Ha, COO/BETHO). M3mMepeHaTa mpocedHa M3M0KEHOCT HAJABOP O M BO
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rpejuata cesoHa 3a Teroso msHecyBa 32,9, omsocHo 93,9 ng/md a 3a Ckomje 23,6,
omHocHO 31,2 pg/m®, u ce ox 1,2 10 7 maTu HoManu of aMOMEHTHUTE KOHIEHTPALHHY.
Baksure cocTojou ce qomKaT, mpex ¢, Ha KPaTKHOT MPECTOj Ha OTBOPCHO BO 3UMCKHOT
mepuon, mocebHo Bo Ckomje, 3a pa3nmka o TeToBo, ImTO ce pediieKThpa U CO
MMOBUCOKM HHUBOAa Ha HU3JOKeHocT Bo TeroBo cmopemeHo co Ckomje. Ilpectojor BO
3aTBOPEHH MPOCTOPUH, a TOCCOHO BO MPOCTOPUHU BO KOW MIMa YPEIH 3a MPOYHCTYBAHE
Ha BO3IYXOT (HAMEHCKHU YPEIH U KIUMa-ypear co GHITPH 32 YECTHUYKH), PE3yIATHpa
CO HaMajyBame HAa HUBOATA HA TEPCOHANHA W3JIOKEHOCT, AYPH W BO YCIOBH Ha
€KCTPEMHO BHCOKH aMOHEHTHHU KOHIIEHTpanuu Ha PMyg [5].

KJIy‘lHH 360[)0]31/[: CyClicHAUpaHu Y€CTUYKH, MCPCOHATIHA U3JIOKCHOCT, aMOMeHTHU
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Introduction - Large spatial and temporal variability of air pollutants
concentration, the life style and the built environment specifics in the large urban areas,
often render fixed ambient air quality monitoring points as non-representative for the
determination of the real personal exposure, especially in the case of air particulates.
Indoor spaces, like homes, offices, large public/commercial buildings and different
types of vehicles are actually microenvironments were people in urban areas spend most
of their time (>95%). Although essentially non-hermetic, the air particulates
concentrations in those indoor spaces can significantly differ in ambient levels [1, 2, 3].
Therefore, the real personal exposure can be determined only if the air particulates
concentration within the breathing zone of the individual exposed are obtained in all
microenvironments where this individual pass during the day. This can be performed by
means of direct measurements, biological monitoring and/or indirect methods like
predictive modeling [3, 4].

Materials and Methods - As a part of a MOEPP supported project and in order to
indicate personal exposure levels for residents in Macedonia’s urban centers, during
December 2015 and June-November 2016 time averaged air particulates samples in
Tetovo (60) and Skopje (120) were obtained. Each sample defines average personal
exposure to air particulates within breathing zone (30 cm hemisphere around the face)
for a period of 24 hours, according to the modified MDHS 14/3 gravimetric method.
Ambient PM 10 levels were obtained from official MOEPP monitoring network for
respective locations (http://airquality.moepp.gov.mk/).

Results and Discussion - Results clearly indicate a very low correlation between
personal exposure levels and ambient concentrations measured at fixed monitoring
points (p = -0.077/0.315 for Skopje and p = 0.121/-0.0107 for Tetovo, summer and
winter season respectively). The average personal exposure in Tetovo reach up to 32.9
pg/m?® for summer and 93.9 pg/m® for winter season, while in Skopje the exposures
determined were lower reaching 23.6 pg/m® for summer and 31.2 pg/m? for winter
season respectively, and were from 1.2 to 7 times smaller than the ambient level
averages recorded for the same periods. As elsewhere reported, these differences could
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be explained with short direct exposure to ambient levels during the winter season.
Volunteers in Skopje reported minimal outdoor presence (<1h) during the winter
season, while in Tetovo reported that the outdoor presence was between 1 and 4 hours,
which clearly reflect the exposure difference between two cities. The indoor PM 10
concentrations are significantly lower, especially in well air-conditioned homes and
offices and the long term stay in such environments can reduce exposure levels, even
during the high pollution episodes [5].

Keywords: air particulates, personal exposure, indoor, ambient.
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BpojoT Ha cMpTHHU ciTydau KOM MOXKaT Jia ce IPHUIHUILIAT Ha aepo3aralyBambeTo BO
CBETOT ce 3rojeMuit of 3,5 muironu Bo 1990 ronuna Ha 4,2 munuonu Bo 2015 roauna,
CMECTYBajKH TO OBOj PU3UK-(AKTOP O]l KUBOTHATA CpPEIUHA HAa METTOTO Mecto [1].
TpaH3unyjata Ha jaBHUTE 3APABCTBEHU TOIUTHKU BOAM KOH HACOUYBame Ha (DOKYCOT
O]l KBAaHTUTETOT KOH KBAJIUTETOT HA YKMUBOT, IITO HAMETHANIO0 MOTpeba 0 BOBEIYBaHE
Ha MHTerpupas 3apasctBen unaukarop DALY (Disability Adjusted Life Years), co koj
ce MHTerpupa MOPTAJIMTETHATA CO MOPOMAMTETHATA CTATHCTHKA W MOXE Jia TO U3pasu
€KOJIOIIKOTO ONTOBapyBame CO OOJIECTH Ha €Ha 3eMja WM peryoH [2, 3].

L]enu Ha TPYIOT ce Ja ce HAaIpaBU KBAaHTU(HKAIMja HA 3APABCTBEHUTE €PEKTH U
OIITOBApEHOCTa €O OOJIECTH W IPOLICHA Ha 3[PABCTBEHUTE PU3MLM O AOJITOTpajHATa
W3JI0KEHOCT Of 3araZicHHOT BO3IYX BO BHCOKO 3araJieHUTe IpaloBuU Bo PemyOmnuka
MakejoHHja, KaKo U TPOLICHKa Ha MPUI00MBKUTE 3a 3JIpaBjeTo U 3a Oiarococtojoarta Ha
HacelIeHUeTO Of NpHUMEHaTa Ha LeJHU IMONUTHKU U aKuuH. Mamepujanu u memoou.
[poueHkara Ha BiIMjaHUjaTa 32 3/IPaBjeTO KOPUCTH EKOJIOIIKH TOAATOLHM 33 U3JI0KEHOCT
Ha HAaCeJICHHETO U TOANHUTE Ha 3paB >KUBOT M3TYOSHH MOpajaH MpeIBpeMeHa CMpPT — O
CUTE TPHUYMHHU (OCBEH HAJBOPEIIHH), KapAHOpeCHHpaTopHH 3aboiyBama W pak Ha
Oenure IpoOOBH Kako 31paBcTBeH HMcxon. IIponeHkara BooOnuaeHo nmpumMenyBa CRFs
(Concentration-response ~ functions),  6asupanu Ha  TPOIEHKH O  OpOjHH
enuIeMHONIOIKN CcTyauu. llomaronuTte 3a H3JI0KEHOCT Ha HacelneHHETo Ha PMas
YEeCTUYKH M PENIATUBHUOT PHU3UK 33 CEJIEKTHPAHHOT 3APAaBCTBEH MCXOJ Ce YIOTpeOeHU
3a mpecMerka Ha enuaemuonomkuor koHuent (PAF Population attributable fraction)
[4,5]. Ha kpajoT mpecMeTaHu ce W TOAWHWTE Ha M3TYOCH JKHBOT KOM OH MOKeie na
oumar ,,cnaceHu", T.e. N30ErHATH JOKOJKY KOHIeHTparmuTe Ha PM2.5 gectuukure ce
noBenat 1o rpanngauTe Bpearoctu Ha EY. CryaujaTta ro ondaru nepuogoT of jaHyapu
2012 rogmaa mo aexemBpu 2016 rogmna. Pezyimamu: [IpoieHETOTO ONTOBapyBame CO
OomecTH 0N CHTE MPHUYMHMA H3Pa3eHO Kako ToAWHW Ha m3ryOeH xuBoT (YLL) e
HajBucoko Bo TeroBo (10,343/romumuo), 1 Bo Cxomckuor Pernon 30,256 nsrydeHu
TOOMHU Ha KMUBOT. [IpOICHTyanHO, 3a TpPHUTE CENICKTUPaHW 3IPAaBCTBEHH HCXOIH
JIOKOJIKY ce mocturHat HuBoara Ha EY JlupektuBata, ke Ouzme enumuuupano 41-42%
0] TIPOIIEHETOTO omnToBapyBame BO Ckomcknor Permon u mypu 74—77% 3a Teroso.
3axnyuoyu: TlpolieHETOTO ONTOBAapYBamEe €O OOJNECTH W CMPTHOCTA BOOMIITO ITOpaIf
KBaJIUTETOT HA BO3AyXOT Bo Pemybnnka Makenonuja ce 3HaunTensu. [Ipugoduskure ox
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BOBE/YyBalh€ KOXEPEHTHH MOIUTHKM BO PAa3JUYHH CEKTOPH W HHUBHO JIOCIEIHO
CIPOBEYyBalbe Ke MPHUIOHECE HE CaMO KOH TOYHCT BO3JAYX TYKY M KOH 3JPaBCTBEHH
MIPUIOOMBKH, MTONOOpYBamke Ha OnarococTojdaTa, 3MpaBH MOKOJICHUja M €KOCUCTEM BO
LieJIMHA.

KJIy‘lHI/I 360p0BI/II IpolCHKa Ha 3ApaBCTBCH PHU3HUK, acpo3aragyBarbe, IOAWHU Ha
I/I3Fy68H JKUBOT, 3IpaBCTBCHU l'IpI/I)IO6I/IBKI/I
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AIR POLLUTION IN OUR CITIES, CAUSE FOR MANY YEARS
OF LIFE LOST
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The number of deaths attributable to air pollution worldwide has increased from
3.5 million in 1990 to 4.2 million in 2015, placing this environmental risk on the fifth
place [1]. The transition of the public health policies leads to focusing on the quality of
life, which has required the introduction of an integrated health indicator DALY
(Disability Adjusted Life Years), which integrates mortality with morbidity statistics
and can express the environmental burden of disease of the country or region [2,3].

This paper aims to quantify the health effects and the burden of diseases from
particulate air pollution in highly polluted cities in the Republic of Macedonia, to assess
the health risks of long-term exposure due to air pollution and to assess the benefits to
the health and well-being of the population from the application of targeted policies and
actions. Materials and Methods: The Health Impact Assessment (HIA) uses
environmental data for population exposure and Years of life lost (YLL) due to
premature death - all causes of death (except external), cardiorespiratory mortality and
lung cancer as selected health outcomes. HIA commonly uses CRFs (Concentration-
response functions) based on estimates of numerous epidemiological studies. The data
on exposure of the population of PM2.5 particles and the relative risk for the selected
health outcome were used to calculate the epidemiological concept PAF (Population
attributable fraction) [4,5]. The YLL which could eventually be “saved”, i.e. avoided if
the concentrations of PM2.5 particles are brought to the EU limit values (25 pg/m?®)
were calculated. The study period is from January 2012 to December 2016. Results: The
estimated burden of diseases for all causes of death (except external) is the highest in
Tetovo (10,343 YLL/year), and in the Skopje Region 30,256 YLL respectively. For the
three selected health outcomes, if the EU Directive levels are reached, 41-42% of the
estimated environmental health burden will be eliminated in the Skopje Region and as
much as 74-77% for Tetovo. Conclusions: The estimated burden of diseases due to
current air quality in the Republic of Macedonia is significant. The benefits of
introducing coherent policies in various sectors and their consistent implementation will
contribute not only to cleaner air but also to health benefits, improving well-being,
healthy generations and the ecosystem as a whole.

Keywords: Health Impact Assessment; particulate air pollution; YLL, Macedonia,
health gains

13


mailto:mirjana.dimovska@medf.ukim.edu.mk

»3azaoyearbemo Ha spadosume 60 Penybnuxa Maxedonuja: kou ce pewenujama?

References:

[1] A. J. Cohen et al., Lancet, 389(10082), 2015, 1907-1918.

[2] WHO Global Burden of disease 2004 Update: Disability weights for diseases and
conditions.PDF JlocrarHo Ha:
http://mww.who.int/healthinfo/global_burden_disease/GBD2004_DisabilityWeights.pdf

[3] WHO Global Health Estimates Technical Paper. WHO Methods and data surces for global
burden of disease estimates 2000-2015. January, 2017. WHO/HIS/IER/GHE/2017.1

[4] O. Hénninen, A. b. Knol, M. Jantunen, et al., Environ. Health. Persp., 122(5), 2014, 439—
446.

[5] B. Rockhill, B. Newman, C. Weinberg, Am. J. Public Health, 88(1), 1998, 15-19.

14



»3azaoyearbemo Ha spadosume 60 Penybnuxa Maxedonuja: kou ce pewenujama?
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HUHTOJIEPAHIIUN

Cuexxana Muikoscka, Enena KosneBcka
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J3Y Huctutyt 32 MenunuHa Ha TPy Ha Perrydinka Maxkenonuja, KomaGopaTuBeH nenTap Ha
3npaBcTBeHa opranmsanyja, Cxomje, Permybmmka Makenonuja

AeposzaranyBamero (A), wimmatckure mnpomenu (KII), xkako W mHOBUCOKHTE
KOHLEHTpalMu U MoauduKanuu Ha OHOMONYTaHTHTE Ce IMOTEHIMjalHd NPUYUHH 32
3rojeMeHaTa TIpeBajieHla, HWHIWAEHIIAa M TexuHa Ha anepruure (AJ) um Ha
unronepaniuute (V). Pekanurynanyja Ha pEHEHTHUTE ENMUAEMHONOLIKH CTYAWUH 3a
Biujanuero Ha A u KII Bp3 mpeBaneHuata Ha AJl m WM. AeponanvHONOIIKUTE
uctpaxyBama Bo PM Oea wu3BemyBanu co Bomymerpucku meron (VPPS 2000).
Henennure pacnpenenou Ha nosneHoT Bo Ckorje Oea MoBp3aHK CO MpocevHaTa HeleHa
MaKCHUMaJHa TEMIIepaTypa, KOPUCTEJKH PErPecHBHH CTAaTUCTHYKHM aHAIM3H 3a Jla ce
NpeIBUIN UIHOTO ontoBapyBame nopanu KII Bo nepronor mno 2100 roauna 3a Cxormje.

Cnopen  noceramnurte mnomaronu, KII Biawjaar Bp3 HM300WICTBOTO Ha
aTMocdepara ¥ U3JI0KEHOCTa Ha YOBEKOT Ha OMOAaepOCONd U aepoajnepreHu (eHmo-f-
1,3-riykoHa3u, MUKOTOKCHHH, MOJIEH, CIIOPH, OaKTepHH, BUPYCH, MUKPOKPIIEKH, KAaKO U
HEKOH cHel(UYHM aIepreHy OJ] )KUBOTHHCKO U PAacTUTENHO noTekio). [loeke ox 1%
o BKymHUTE PMio yecTHukH ce mojeHoBH 3pHa. CHOpHTe M MOIEHOBUTE (hparMeHTH
cniopen ronemuHara ce puan dectnuku (< 2,5 pum; PMys). Oz u NO; ro 3ronemyBaar
ocrobomyBameTo Ha uHpIamatopan meaujaropu (IL8, GM-CSF, TNF-o u sSICAM-1)
[1]. 3ronmemenaTa MpOMYCTAMBOCT HA IUIIHWTE ITaTHINTA MCTO Taka MM IOMara Ha
alepreHuTe BO CYOMYKO3HAaTa IIEHETpandja W perpyranuja Ha WH(IaMAaTOPHUATE
MACTOLIUTH, €O3UHOPUIH, JUMQPOIUTH ¥ HEYTPOPHIH. 3arajyBauuTe ja MOTECHIIMPAAT
YYBCTBHUTEIHOCTA KOH aJlepreHH M IO 3rojeMyBaaT IIPHCYCTBOTO Ha MOJEKYIH O
CYIITHHCKO 3Hauele 3a Mpe3eHTaljaTa Ha allepreHuTe Ha T-KIEeTKHTe, OJHOCHO
mapagurmMaTa Ha ajlepreHocT — ,JIoTIeHeTaTta BpemHocT Ha TH2 momapmsarmjata‘.
PeneBanTHM TpoekTH W3BenyBaHW Ha 12 nokarwm (ox uncta, 1 — AMa30H /10 3arajeHa,
12 — Cymatpa, UnnoHe3uja) Ousie criopeyBaHu U, IPUTOA, OKiia yTBPCHA CTATUCTUYKA
Kopenanuja Mely 3aragyBaydTe Ha BO3IYXOT W PEaKTHBHHTE BHIOBH KHCIOPOI BO
YOBEKOBHOT PECHHUPATOPEH TPaKT, KOM BIMjaaT Ha aHTHOKCHIAHTHTE (ackopOaTw,
yYpUYHA KHCEJHMHA, penyLHpaH TJIYTaTHOH, 0-TOKOdEepon) BO TEYHOCTa Ha
enuTeNujaiHaTa OOBMBKA. Toa NpEenu3BUKYBa OKCHIATHBEH CTpeC M  OHMOJIOMIKO
crapeeme [2]. Bo PM mociennnBe ToaMHN KOHCTaTHpaHa € MOpaHa MOJICHOBA CE30Ha
(ToneH ox npBja, TPEBH W IIIEBENH), 3roJIeMyBame Ha OpOjOT Ha TMOJEHOBH 3pHA O]
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TOJIMHA BO TOIMHA, KaKO ¥ 3ToJieMyBamke Ha mpeBaneHimjata Ha AJl puauruc (11,5% Ha
20,4%), ocoOeHO Kaj YyBCTBUTEIHHTE Ha TpeBH. JuctpmOynmjata Ha TONEHOT M
PHU3UKOT ce 3rojeMyBaaT BO IPOJET W BO JIETO, KOra ce M INaBHaTa mpuumHa 3a AJL
Hajronem nopacr Ha temnepatypata (kako u Y B) nopaau KII Bo Ckomje ce ouekyBa BO
JIETHaTa CE30Ha.

[Nokpaj mokazarenure 3a 3rojieMeH MOPOHIUTET U MOPTAJIMTET U MPEBEHIM]a Ha
pecniparopau AJl, 3HaUEHETO Ha YTBPJACHUTE PU3HK-(aKTOPH, 32 KaJl, € MOTIEHETO O]1
MHOry Biamu (tepamujata 3a AJl punutuc umHM moBeke on 100 mMwmnmjapau espa,
EBpona — 2016). HeonmxomHu ce mpemopakd Jia ce HaMaiu ypOaHOTO 3araayBame Ha
BO3/IYXOT BO HaJBOPEIIHOCTA M BHATPEIIHOCTA (OCOOCHO Kaj YYBCTBUTEIHUTE O0JEKTH:
YUYWIMINTA, OOMHMIM, TPAJAWHKH, LEHTPU 32 CTapu JIMIA WTH.), KAaKO W COOJIBETHO
yrpaByBamwe co nocneauture ox KII [1]. MnenTnduxyBaHuTe MOKHH PU3UK-(HaKTOPU
3a pecriupatopHuTe AJl, KaKo MITO ce YaAoT O IIUTapH, HaIBOPEIIHOTO U BHATPEIIHOTO
3araJyBambe Ha BO3AYXOT, M3JOKEHOCTa Ha aJepreHd, NPOMEHHTE BO MEHTAIHUTETOT,
npo)€CHOHAIIHUTE AareHCH M HAYMHOT Ha JKMBOT C€ OCHOBA MPU KPEHPAETO
IMpEBECHTUBA HAa OBUC CHTHUTCTH. I/IHTpO)IyL[I/IpHI/ITe JCKOPAaTUBHHU aJIOXTOHH paCTeHI/Ija )51
JpBja BO MCTpakyBaHHTE I'pajioBU BO PM aupekTHO ce peduieKTHpaaT Bp3 MOJICHOBHOT
cnekrap. HeonxoneH € celeKTHBEH H300p CO NPHOPUTET HA IOMAJIKY aleproreH
aBTOXTOH pacaJ BO HJHMHA, KAKO M HABPEMEHO KOCEHE Ha TPEBHHULUTE (Tpen
MIPOIIBETYBAKHE).

Knyuynu 360poBu: aeposaraiyBame, KIMMAaTCKH IPOMEHH, aJleprHu, WHTOIEPaHLUH,
TOJICH
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IMPACT OF BIOFUEL, AIR POLLUTION AND CLIMATE
CHANGE ON THE INCREASED INCIDENCE OF ALLERGIES
AND INTOLERANCES

Snezhana Milkovska!, Elena Kolevska®
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Skopje, Republic of Macedonia

Air pollution, climate change (CC), as well as higher concentrations and
modifications of biopolytants are potential causes of increased prevalence, incidence
and severity of allergies (AL) and intolerances (I). Performing a recapitulation of recent
epidemiological studies to influence air pollution and CC over the prevalence of AL and
I. The results of the pollen-based studies carried out using the volumetric method (VPPS
2000) in the Republic of Macedonia were analyzed. The weekly distribution of pollen in
Skopje was related to the average weekly maximum temperature using regressive
statistical analyzes to predict the future load due to CC in the period up to 2100 year for
Skopje.

According to literary data, CC affects the abundance of the atmosphere and
human exposure to bioaerosols and aeroallergens (endo-B-1.3-glucanases, pollen,
spores, bacteria, viruses, mites, as well as some specific allergens from animal and plant
origin). More than 1% of the total PMyg particles, are pollen grains. Fungal spores and
pollen fragments are fine particles (<2.5 pm; PM.5). O3 and NOX increase the release of
inflammatory mediators, including 1L8, GM-CSF, TNF-o. and sICAM-1 [1]. The
increased permeability of airway allergens to the submucosal penetration and
recruitment of inflammatory mast cells, eosinophils, lymphocytes, and neutrophils.
Pollutants emphasize sensitivity to allergens, as well as the presence of molecules of
essential importance that present the allergens of T cells, depending on the paradigm of
allergenicity: the underestimated value of TH2 polarization. Relevant projects carried
out in 12 locations (from clean 1-Amazon to contaminated 12-Sumatra, Indonesia) were
compared and a statistical correlation was established between air pollutants and
reactive oxygen species in the human respiratory tract, which act on antioxidants
(ascorbate, uric acid, reduced glutathione, a-tocopherol) in the epithelial lining fluid,
and thus also cause (leamuur T0) oxidative stress and aging [2]. In the Republic of
Macedonia in recent years an earlier pollen season (pollen trees, grasses and weeds) has
been concluded, an increase in the number of pollen grains from year to year, as well as
increased prevalence of AL rhinitis (11, 5% to 20.4%), in particular those susceptible to
grass pollen allergens. The distribution of pollen and risk increases in spring and
summer, when they are the main cause of AL. The biggest increase in T (UV) due to CC
in Skopje is expected in the summer season.
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In addition to the indicators of increased morbidity and mortality, prevention of
respiratory AL and their risk factors are unfortunately underlined by many governments
(treatment for AL rhinitis more than €100 billion, Europe - 2016). Necessary
recommendations are to reduce urban air pollution in the interior and outdoors
(especially in vulnerable objects - schools, hospitals, kindergartens, elder care, etc.), as
well as managing the consequences of CC [1]. The identified possible risk factors for
respirators AL, that is, cigarette smoke, external and internal air pollution, exposure to
allergens, mental changes, occupational agents and lifestyles are the basis for the
creation of prevention of these entities. The introductory decorative alochthonous plants
and trees in the investigated cities in the Republic of Macedonia directly reflect the
pollen spectrum. Selection with the priority of less allergenic autochthonous seedling in
the future, as well as timely mowing of lawns (before flowering), is required.

Keywords: air pollution; climate change; allergies; intolerances; pollen
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YIIPABYBAIBE CO KBAJIMTETOT HA AMBUEHTHHOT
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! MuHBHCTEpCTBO 3a JKUBOTHA CPEIMHA M POCTOPHO TaHupame, Ckormje, PeryOnika Makenonuja

Bo oBaa mpeseHrtanuja npukaxana e cocroj0arta co KBIUTETOT Ha BO3IYyXOT BO
PenyOnuka MakenoHuja U NPE3CHTHPAHU CE METOAWTE 3a OlleHa Ha KBaJHMTETOT Ha
BO3/IYXOT M WJISHTHU(]HKAIMja HA TVIABHUTE M3BOPH HA 3arajayBambe Ha BO3AyXOT: 1)
ABTOMaTCKMOT MOHUTOPMHI CHCTEM 3a KBAJIMTET Ha BO3IYX, OA KOj ce qo0MBaar
NOAaTOlM 3a KOHIEHTpAaIlMMTEe Ha 3aragyBadkure cyrncraHuu (2); VHBeHTapoT Ha
€MHCHH O] KOj ce J00MBaaT MOJATOLM 32 WCIYIITEHWTE KOJNWUYWHM Ha 3arajyBavyku
cyncTaHiuu Bo Bo3ayxoT H (3) ucnmepsuonu u (4) PenentopHu Mopenw co KOM ce
NpOIEHYBaaT KOHIEHTPALMMTE Ha  3arajyBaykUTe CYINCTAHIM, OJHOCHO Ce
UJICHTU(QUKYBAAT yJeliTe Ha U3BOpUTE Ha eMucHja. Bo mpe3eHTanujaTa ce HaBeJIeH! U
ce o0jacHETH CHTE 4YeTUPU METOIU, CO Toa IITO € JAajeH mocedeH OCBPT Ha
MIPUMEHETUTE AUCTIEP3UOHN U PELENITOPHU MOJIEIH.

On nokanHU JUCHEP3MOHM MOJENU 33 KBAJUTET Ha BO3AYX NPHUMEHETH cCe
moznenute CAR-FMI u UDM-FMI, co kou e HampaBeHa € MpOIeHKa Ha KBaJUTETOT Ha
BO3JYXOT O]l CTAallMOHAPHM M MOOWIHM M3BOpH Ha emucuu Bo CKomje BO OfHOC Ha
a30THUTE OKCHUAM M HAIpaBEHHW CE Malll Ha 3arajyBame, KOW jacHO T'M JedHHHpaaT
KEIIKUTE TOYKM KaJe IITO 3araJyBameTo I'M HaJMHUHYBa 3aKOHCKU IPONHUIIAHUTE
TPaHUYHU BPEIHOCTU. 3a MAeHTU(UKanMjaTa Ha U3BOPHUTE HA 3aralyBame MPUMEHET €
peuentoper PMF-mozmen, koj paboTé Ha NPUHIOMIIOT Ha MaTpHlia 32 IO3MTHBHA
¢daxropuzanuja. [lomatormre mro ce kopucrtenn Bo PMF-monenor ce nodueHu of
MepHaTa KaMIlamka CIpoBe/icHa Ha eqHa ypOana jokanuja Bo CKorje, TofeKa aHal3ara
Ha TIPUMEpOLM Ha LBPCTH YECTHYKH € HAIpaBeHa cO IIPUMEHa Ha HyKJICapHU
TEXHOJIOTUH.

Pesynrature on M3BpIIEHATa OIEHA Ha KBAJIMTETOT HAa BO3LyXOT BO PemyOnunka
MaxkenoHrja IOKa)XyBaaT JIeka HajKpUTHUYHA CYIICTAHIa € KOHIIeHTpaljata Ha PMyo, 3a
KOM JIOMHMHAHTEH U3BOP HAa EMUCHH € 3arPEBAm-ETO HA JOMAKHHCTBATA.

Co men penmykuuja Ha 3araiayBameTo Ha BO3AYXOT OA Pa3IMYHU H3BOPH,
moTpeOHa € MeNoCHa UMIUIEMEHTAIja Ha MEepKuTe Ae()MHUPAHH BO HAIIMOHAIHUTE U BO
JIOKQJIHUTE IUTAHOBM 3a IOA0OpYBame Ha KBAJIUTETOT Ha BO3AYXOT, CO aBAmE
MIPUOPUTET Ha MEPKHUTE CO YHE CIIPOBENyBame Tpeda Ja ce peaylupaaT eMHCHHUTE Of
JOMHWHAHTHHUTE U3BOPH.

KJIy‘-lHI/l 360p0BIle KBaJIUTCT HAa BO3AYXOT, JUCIICP3NOHU MOJACIIN, PCLUCIITOPHU MOICIIH,
H3BOPU HA 3arayBameC, MIIAHCKU JOKYMCHTHU
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This presentation shows the state of air quality in the Republic of Macedonia and
presents the methods for assessing the air quality and identification of the main sources
of air pollution: (1) The automatic monitoring system for air quality, from which data is
obtained for concentrations of pollutants, (2) Emission inventories, from which data is
obtained for the discharged amounts of pollutants in the air; and (3) Dispersion and (4)
Receptor models for estimating the concentrations of pollutants or identify the shares of
the emission sources. The presentation outlines and explains all four methods, but puts
special focus on the applied dispersion and receptor models.

CAR-FMI and UDM-FMI models were applied as local dispersion models for air
quality, with which an assessment is done for the air quality from stationary and mobile
sources of emissions in Skopje, in relation to nitrogen oxides, and pollution maps were
developed, that clearly define the hot spots where pollution exceeds the legally
prescribed limit values. For the identification of the sources of pollution, a receptive
PMF model is applied, which operates on the principle of positive factorization matrix.
The data used in the PMF model were obtained from the campaign for air quality
measurement, conducted at an urban location in Skopje, while the analysis of the solid
particles samples was done using nuclear technologies.

The results of the performed air quality assessments in the Republic of
Macedonia, demonstrate that the most critical substance is PMjo, for which the
dominant source of emissions is the household heating.

In order to reduce air pollution from different sources, full implementation is
needed for the defined measures in the national and local air quality improvement plans,
with a prioritization of the measures by which the emissions from the dominant sources
should be reduced.

Keywords: Air quality, dispersion models, receptor models, pollution sources, planning
documents
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1 VcrpaxkyBauku neHTap 3a EHEPreTHKA M OJIPXKIIHB Pa3Boj, MaKeIOHCKa akaleMHja Ha HayKUTE 1
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3 MUHKMCTEPCTBO 3a )KUBOTHA CPENIMHA M POCTOPHO TUIaHupame, Ckomje, PemyOnmka Make jonuja
4UNDP, Ckornje, Penrybnuka Makeonnja

OZ[ HHU3aTa MPUYMHUTEIN HaA JIOHNIMOT KBAJIUTET Ha BO3OYXOT, KakKo
HajJOMMHAHTEH C€ W3[[BOjyBa TpPECHETO BO JoMakuHcTBaTa. Jlomara TepMHYKa
u301alMja Ha 00jeKTUTE PUIOHECYBA 3a MOr0JIeMH TIOTPEOH O] €HeprHja 3a Tpeethe, Ol
elHa CTpaHa, a OJ Jpyra CTpaHa, Hee)MKaCHHUTE MEYKH M KOTJIH KOW C€ KOPHCTAT 3a
3arpeBarbe Ha JIOMOBUTE MPHUIOHECYBaaT 3a 3TOJIEMYBame Ha JIOKAJTHOTO 3arajyBambe.
Taxa, Bo PenmybOnuka MakenoHuja coropyBameTo Ha Ouomaca ydectByBa co 90% Bo
BKYIHOTO 3arajayBame co PMio [1]. Cnopen I'opuinHHOT W3BemITaj 3a KBaJMTET HA
JKMBOTHATa cpelrHa Ha MHHHCTEPCTBO 3a )KMBOTHA CPEIMHA U MPOCTOPHO IUIAHUPAE
(M2KCTIII) [2], xoHuenTparute Ha PM1o 94ecTHUKUTE TH HaAMHUHYBAaT JO03BOJICHUTE
TpaHUYHU BPETHOCTH W TOa IOBEKEKPATHO BO 3UMCKUOT mepuon. I[lokpaj Toa,
Hee()MKaCHOTO KOPHUCTEHE Ha €Heprujarta € eleH OJ IVIaBHUTE NPUYMHUTENH U 3a
3TOJIEMYBahe¢ HA EMUCHHTE HA CTAKIICHUYKH TaCOBH.

Cropen aHkeTaTa 3a HAUMHOT Ha 3arpeBame Ha JOMakuHCTBaTa Bo CKoOICKaTa
Kotnuna [3], cnpoBenena Bo janyapu 2017 romuna co moaapiuka Ha [Iporpamara 3a
pasBoj Ha OOenmHETHWTE HALWMK, HAJTONEM el Of IOMakWHCTBaTa, okoiry 47%,
KOpUCTAaT IBPCTH TropuBa (OrPEeBHO MPBO, jaryieH, IENIETH, OPUKETH) BO COICTBEH
CHCTEM 3a COropyBaibe, TPETHHA O JOMAKMHCTBATA CE TPEeaT CO MOMOII Ha EIeKTPHYHA
eHepruja, a okony 21% ce cHabayBaaTr ol CHCTEMOT 3a LIEHTPaJIHO rpeeme. Mcro Taka,
HaJ TIOJIOBHHA OJ 00jeKTUTE MMaaT SHIOBH O3 JOMOIHHTEIHA TOIUIMHCKA W30Jalldja.
JlonmoMHAUTENHO, pe3yATaTuTe IMOKaXXKyBaaT aeka camo 1,5% om moMakwHCTBaTa TO
n30MpaaT HAYMHOT Ha IPECHHE CIOPE]I TOA KOJIKY 3arajlyBa ypeior.

'maBHa 1en Ha OBOj TPYA € Ja IO YTBPAM BIHjaHHETO Of CIPOBEIYBarbe
pa3iuYHU MEPKH TMOBP3aHU CO 3arpeBameTO Ha JIOMOBUTE Bp3 CMHUCHUTE Ha
craknennuku racosu (COz, CHa, N2O), HO u Bp3 nokanHOTO 3araayBame (PM2s, PMag,
CO, SOy, NOy) u kBanureroT Ha BO3AyXOT. 3a Taa nen ¢ passueH moaen (MARKAL-
Ckorje), K0j BEPOAOCTOJHO ja OTCIMKYBA PEATHOCTA M KOj MOXKE Ja IOCITYXH 32
aHaIM3a Ha Pa3IMYHN MEPKH U MMOJTUTHKHU 3a MOTPeOUTE HA OMIITHHUTE HA TEPUTOPHja
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Ha I'pax Cxomje. Kako Bi€3HH MOJATOIM BO MOJEIHPAETO C& KOPUCTAT PE3yITaTUTE
O/l aHKeTaTa 3a HAYMHOT Ha 3arpeBame Ha ngomakuHcTBaTa BO Ckorckata Komimna.
TpynoT ru npoy4dyBa epeKTHTE O CIIETHUBE MEPKH:

e nomoOpyBamke Ha U30JalHjaTa BO 00jEKTUTE 32 IOMYBAKE;

® [POMEHA Ha TOPUBOTO M HAYMHOT HA TPECIHE;

e 3roJeMEeHO mpHudakame Ha [EHTPATHOTO Tpeeme (IMOCTOJHOTO WM MaJH

LIEHTPAIHU CUCTEMH).

ITokpaj pedepentHOTO CcrieHapuo ,,CKoMje ce TYIIU™, KPEUpaHO € CIICHAPHO
,,CKorje auimie”, BO KO€ C€ BKJIYYEHH CHUTE TP MEPKHM M aHAJU3UpaH € epeKTOT Of
HUBHATA 3a¢JHUYKA UMIUIEMEHTaIjaTa [4].

Opn noOueHHTE PEe3yITaTH MOXKE Ja CE 3aKIyUHd JieKa 32 EMHCHHTE O]l TPECHE BO
CEKTOPOT JIOMaKHMHCTBA MOXKE JIa CC M3BJICUAT CJICIHUBE 3aKITy4OLH:

e MepKa IITO HajMHOTY IIPHJIOHECYBA 3a HamaityBamke Ha PM1o u PM2s emucuure e
NpOMeHaTa Ha HAYMHOT Ha rpeee (euKkacHu TeXHOIOTUH);

e Mepka IITO HAjMHOTY INpUIOHEeCyBa 3a HamadyBame Ha COz emucuute €
3roJIeMEHOTO NpHaKkame Ha EHTPATHOTO IPECH-E;

e HamanyBame 3a 60% Ha PMig u PMy5 Bo 2025 B0 omHoc Ha 2015 romunHa, co
CIIpOBeyBame Ha cleHapuoro ,,Cxormje aumie;

e HamanyBame 3a 11% Ha CO; emucuute Bo cueHapuoro ,,Cxomje aume” Bo 2025
rO/IMHA BO OJJHOC Ha CILEHApHOTO ,,CKOoIje ce Tyl

® BKYIIHO NOTPeOHM CpeiCcTBa 3a peajm3aliyja Ha cleHapuoTo ,,Ckomje auiie’ ce
356 munuonu eBpa 3a nepuonot ox 2017 o 2025 roguna;

e jononHUTENHH 212 MUJIHOHU eBpa ce noTpeOHu 3a u3rpanba Ha nopu TE-TO;

e MepkaTa wu3rpagba Ha EHEpreTckd eQuKacHW 3rpagn OTBOpa MOXKHOCT 3a
oTBopame Ha 690 HOBU paboTH MecTa.

Kayunu 300poBH: NOMakWHCTBA, €MHCHH Ha CTaKJIEHHYKH TAacCOBH, 3arajJyBayd Ha
BO3IYX
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There are many reasons for the poor air quality, but the most prevailing one is the
heating of the households. Due to the poor thermal insulation, buildings and houses
require more energy for heating on one hand, and on the other hand, the inefficient
stoves and boilers used for heating in the households contribute to the increased local
pollution. In the Republic of Macedonia, biomass combustion is the cause for 90% of
the total air pollution with PM1o [1]. According to [2], PMio on several occasions have
exceeded the limit values during the winter period. Besides this, the inefficient use of
energy is one of the main reasons for the increase in the GHG emissions.

According to the survey on the manner of heating the households in the Skopje
valley [3], conducted in January 2017 with the support of United Nations Development
Program, most of the households, about 47%, use solid fuel (fuel wood, coal, pellets,
briquettes) in their own combustion system, one third of households use electricity for
heating and about 21% are supplied with heat from the central heating system. Also,
more than half of the buildings have walls without additional thermal insulation.
Furthermore, the results show that only about 1.5% of the households choose their
manner of heating according to the level of pollution caused by the heating device.

The main aim of this paper is to determine, with as many details as possible, the
impact of various heating measures on the GHG emissions (CO,, CHs4, N20O), but also
on the local pollution (PM2s, PM1g, CO, SOX, NOX) and air quality. For this purpose, a
model (MARKAL-Skopje) is developed, which reflects reality and can serve to analyze
different measures and policies. The model was updated with the results from the survey
[3]. This paper investigates the effects of the following measures:

e Improving the insulation of the household buildings

e  Change of fuel and the manner of heating

e Increased acceptance of central heating (the existing one or new small central

heating systems)
In addition to the reference scenario “Skopje is Suffocating”, a scenario
“Skopje is Breathing” was created, which includes these three measures and in which
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we analyzed the impact of their combined implementation [4].
From the obtained results, it can be concluded that:

e An individual measure that mostly contributes to reduction of PMig and PMz s
is the measure for Changing Heating Practices (efficient technologies);

e Concerning CO; emissions, the biggest impact is achieved by implementing
the measure Increased Acceptance of Central Heating, if implemented as an
individual measure;

e Reduction by 60% of PMio and PMys in 2025 compared to 2015, with the
implementation of scenario “Skopje is Breathing”;

e Reduction by 11% of CO; emissions in the scenario “Skopje is Breathing” in
2025 in relation to the scenario “Skopje is Suffocating”;

e The total funds needed to implement the “Skopje is Breathing” scenario are
356 million Euros in the period from 2017 to 2025.

e  Additional 212 million € are needed for the construction of new cogeneration
power plants.

e The measure Construction of Energy Efficient Buildings will create 690 new
jobs.

Keywords: households, greenhouse gas emissions, air pollutants
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EMUCHUH HA PM1 O] BATOIIVITYBAIBE HA OBJEKTUTE BO
CKOIIJE
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Ckorije e Ha MariaTa Ha Haj3arajieHu TpazoBu Bo EBpona u Bo cBeror. MepHure
CTaHUIM CEKOjIHEBHO IMOKa)KyBaaT BHCOKM KOJMYECTBA IIBPCTH YECTHYKH BO
amMOueHTaTHUOT Bo3yX. OBOj TPy ce 3aHMMaBa CO eMHCHjaTa Ha IIBPCTH YECTHYKHU O]
COTOpYBAauKHUTE MPOLECH 3a 3aTOIlyBame Ha objekture Bo Ckxomje u Bo CKoIlcKaTa
Kotnuna.

[IpukaxkaHuTe pe3yaTaTH MNPOU3NEryBaaT of cropenba Ha JBE HE3aBHCHU
UCTpaxKyBama. EIHOTO ce cocToM Of aHajM3a Ha HA4YMHOT Ha 3aTOIUIYBame Ha
nomakuHctBata Bo Ckomckara KornmHa, mpu ImTO ce  3eMEHM HpPEABH[
KapaKTepUCTHKHUTE HA 00JEKTUTE IITO Ce KOPUCTAT, HAUMHOT U BPEMETO Ha yrnorpeda Ha
00jeKTHTe U CHCTEMHTE 3a 3aTOILIYyBabe, CUCTEMOT M T'OPHUBOTO INTO C€ KOPHCTH 3a
3aTOIUTyBake M (aKTOpPUTE INTO BIMjaaT NpuU HM300p Ha TOPHUBO M CUCTEM 3a
3aTOILIyBamke Ha JIOMakMHCTBaTA. JlOMOMHUTENHO, aHAIM3MpaHa e emucujata Ha PMig
0J] TIPOLIECUTE HAa COTOPYBAHE 32 3aTPEBAE HA JOMOBHUTE, BO 3aBUCHOCT OJl TOPUBOTO U
KapaKTEepUCTUKHUTE HA KOPUCTEHHOT CHCTEM 3a TPECHE.

BropoTo wucTpaxkyBame TI'M aHAIM3Mpa MOXKHUTE EKOHOMCKO HCIUIATJIUBH
pellieHuja 3a 3arpeBame Ha JoMakuHcTBaTa Bo CKollje Ha HUBO Ha ypOaHa 4eTBpT.

OBOj TpyZl ce OCBpHYBa Ha JIOKaJTHUTE (akToOpH (IO JTOMAaKWHCTBO) KOM BIIMjaat
Ha HAYMHOT Ha M300p HA TOPUBO M CHCTEM 3a IPECHe, a CO TOa U KOJINYECTBOTO EMHCHU
Ha PMyg, kako u crpareruckure Hacoku (Mo ypOaHa 4YeTBPT HAa HUBO HA TIpaja) KOU
BJIMjaaT Ha IUIaHUpame Ha LEHTPAJIHU CHCTEMH 3a 3arpeBambe Ha 00jeKTHTe.

HctpaxyBamara ykakyBaaT JiekKa HE caMO €KOHOMCKHOT TYKy M COLHjaJIHHTE,
eIyKaTUBHUTE, TEXHOJIOIIKATE W JAPYrH (akTopu BiIMjaaT Ha HW300POT Ha TOPUBO U
CHCTEM 32 3aTOILTYBam€ Kaj JOMOBUTE U APYTUTE 00jEKTH BO TPAJIOT, a CO TOA BIHMjaaT 1
Ha KOJIMYECTBATA [[BPCTH YECTUUKN EMUTYBAHHU OJf OBUE MIPOIIECH.

Kayunu 360opoBu: emucuja, coropyBame, ropuBo, Ckollje, JOMaKHHCTBO, OOBHBKa Ha
00jeKT, eHepreTcKa MOTPOITyBavKa
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PMi1o EMISSIONS FROM HEATING SYSTEMS IN OBJECTS IN
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Skopje is on the map of the most polluted cities in Europe and in the world. Air-
pollution measuring stations show high levels of particle matters in the ambient air. This
article is dealing with the emission of PMyo from combustion processes of household
heating and emission from other system for thermal energy supply in the objects in
Skopje.

The results are shown as a follow up of two research directions. First, there is an
analysis of the household heating demand, study of the objects, schedule of utilization,
systems and fuel used for heating, and analysis of the factors influencing the decision
maker to select the system and fuel. Additionally, an examination of the emission of
PMo is made comparing the systems and fuels used in each of the 5,044 households
reviewed for the research.

On the other hand, a study with energy balanced model is conducted, to
determine the possibilities to introduce economical and environmentally friendly central
heating system in the city of Skopje on the basis of energy needs and the significant
demographic and statistical parameters on the level of city quarters.

In this article, the micro factors (state of the combustion), factors that contribute
to selecting the fuel and technology, object envelope and conditions are considered to
evaluate the emission reduction when implementing air quality measures. Also, the City
conditions, energy needs by city quarter, total energy load, total emissions and air
quality measurement are considered as a factor in selection of optimal technology for
object heating.

Keywords: emission, combustion, Skopje, household, object envelope, energy
consumption
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3arpeBameTo Ha JOMOBUTE € MPOOIEM IUTO 3aBHUCH of moBeke (akropu. Kako
NpB ¥ Haj3HayaeH (akTop € u3onanujaTa Ha o0jeKTHTe, (aKTOp Ha KOj BO IMOCIEIHO
BpeMe My ce JaBa C€ IOroJieMO 3Hauyele MpH H3rpandata Ha HOBHU O0jEKTH,
HAMETHYBajKM OJIpE/ICHH CTaHIapAM 3a eHeprercka edukacHOCT Kou Tpeba la TH
UcroHyBaaT o0jektire. CBemoIy cMe Ha ce rmorojeMaTa HHHIMjaTUBa 32 H3oJialuja 1
Ha BeKe IMOCTOJHUTE OO0jeKTH, Ha TMpHUMeEp, PEKOHCTPYKIMja Ha TPaJUHKUTE H
YUMIIMINTATa, MEPKH KOM C€ MpPEIBUACHH M BO aKIMCKHOT IUIaH 3a EHeprercka
edukacnocr [1].

Cero Toa TI'M MOTHBHpa M TIpafaHHTE Ja MOYHAT Ja TM H30IMpAaT CBOUTE
NocTojHU 00jekTH. Bo Taa Hacoka, co MOMOII Ha pa3BUEHATa METOJOJIOTH]a, KAaKO U
KpeupaHata coTBepcka ajaTka BO paMKUTE Ha OBOj TPYA, CE OBO3MOXYBa Ja CE OLICHU
BIMjaHHETO HAa THUIOT W JAeOenuHaTa Ha HW30jalujata Bp3 MOTPOIIyBaykaTta Ha
eHeprujata BO edeH JAOM. JIONOMHMTENHO, Ce HYIM MOXKHOCT Ja Ce CHOpeId
MOTPOIITyBayKaTa Ha €Hepruja BO eJHO JOMAKHHCTBO BO CTaHOEHa 3rpaja BO CIydauTe
KaJie IITO COCeUTe TH 3arpeBaaT CBOUTE JOMOBH WM HE T 3arpeBaat, OMHOCHO KOJKY
€Hepruja ce ryOu BO JBaTa CIydau.

Hcro Taxa, menta Ha pa3BHEHaTa METOOJIOTHja M Ha coTBepcKaTa ajaTka e 1a
My OBO3MOXKH Ha CEKOj rparaHHH MpecMeTKa Ha MmoTpeOHaTa eHepryja 3a 3arpeBame Ha
onmpeneH O0jeKT CO TEXHOJOTHWjaTa INTO ja MOCETyBa, O €OHa CTpaHa, W O Ipyra
CTpaHa, la HaIpaBHW cropenda Jajal W KOJKy OW 3aIlTenyl JOKOJIKY OM Kyl HOBa
TEXHOJIOTHja 3a 3arpeBame Ha 00jeKTOT. JlOMOIHUTETHO, BO CHTE MIPECMETKH € BKITYUEH
U €KOHOMCKHOT acIeKT cO NMOMOII Ha BHECEHHUTE LICHH Ha TOpUBATa LITO Ce KOPUCTAT 32
3arpeBame, Kako M IMPECMETyBambe Ha TOAWINHM TPOLIOLHM 3a MHBECTHIMja BO HOBA
TEXHOIIOTHja.

Meroponoryjata mrTo € pa3BHEHa BO OBOj IOKYMEHT € TPOAOIDKYBamke Ha
crymjata CTYT'PEC [2], kame mTo ce meduHUpaHu TpU MEpKH 3a MOAOOpyBame Ha
KBAJIUTETOT Ha BO3IYXOT M yONa)XyBame Ha KIMMATCKUTE MPOMEHHU: MOJ0OpyBame Ha
n30MaIMjaTa Bo 00jEeKTHTE 3a JOMYBambe, MPOMEHA HAa TOPUBOTO U HAYWHOT Ha TPeeHe U
3roJieMeHO NpH(pakamke Ha IEHTPATHO Tpeemhe (OA MOCTOJHOTO WM O HOBH, Mald
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LIEHTPAJIHU CUCTEMH).

Co oryien Ha Toa JieKa HAjrOJIEMHUOT JICN O] CPENICTBATA 3a pealli3alyja Ha OBHE
MepkH Tpeba Ja J0jaT TOKMY Ol CAMHUTE TparaHHuTe, 0OBaa METOJIO0NIOrHja K& OBO3MOXKH
LETMOT OBOj KOHIENT Ja MM ce JOONMKH Ha rpafaHuTe. BoemHO, KaJKymaTopoT ke
MpUIOHECe KOH 3al0KOHMTEe 3a HaMalyBamke Ha 3arajyBameTo Bo rpagot Ckomje u
nomo0pyBame Ha KBAJTUTETOT HA BO3IyXOT.

Kiryynu 300poBH: KaJIKylaTop 3a TIpeeme, EMHCUM Ha CTaKJIeHWYKH TacoBH,
3araJyBadd Ha BO3IYX
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BaaromapHoct:

[peTcraBeHuTe aHAIHM3U Ce el O aKTHBHOCTUTE Ha TpH npoekT Ha YH/III, moaroTBenu co
¢uHAaHCHCKAa W TeXHWYKa TNOMIpmKAa Ha [yobamHHOT (GOHX 3a JKMBOTHA CpeIHHA,
MunucrepctBoTo 3a (uHaHcum Ha PemyOmuka CroBauka u I'pamor Ckomje. ABTOpuTe Cce
3a0naropapysaat 3a nojgapiukara of I'pag Ckomnje n o1 MUHHCTEPCTBOTO 3a KUBOTHA CPEIMHA U
MPOCTOPHO IUIAHUPAIbE.
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Heating of homes depends on a number of factors. First, and most important
factor is the isolation of the buildings, particularly in new buildings for which, recently,
more stringent standards for energy efficiency have been imposed. Furthermore, there
have been growing initiatives for improving the isolation of the existing buildings, for
example of kindergartens and schools, which are part of the National Plan for Energy
Efficiency [1].

The above mentioned stimulates the citizens to start isolate their buildings. Along
this line, the methodology and software tool developed under this study enable for
identifying how the type and thickness of the isolation will influence the energy
consumption of a single home. Additionally, energy consumption and losses can be
comparatively analyzed for the flats and their neighboring flats, whether, or not, they are
being heated.

The goal of the software tool is to enable the citizens to calculate the energy
needed to heat the home with the existing heating technology, and also, to compare how
much would be the savings, if any, in case of purchasing another heating technology.
The economic aspect is included through the prices of the heating fuels, as well as
calculating the annual costs for investment in a new technology.

The developed methodology is a kind of a continuation of the STUGRES study
[2] where three measures for air quality improvement and climate change mitigation are
considered: improving the isolation of the residential buildings, fuel switch and change
in the way of heating, and increased utilization of the central heating (the existing or
new small centralized systems).

Given the fact that the finances for these measures should predominantly come
from the citizens, this methodology contributes towards awareness rising and bringing
this concept closer to the citizens. At the same time, the calculator will contribute
towards the overall efforts for air pollution alleviation in the City of Skopje and
improvement of air quality.

Keywords: calculator for heating, greenhouse gases emissions, air pollutants
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OnpXJIMBOTO yIpaByBamke CO KUBOTHATA CPEAMHA BKIydyBa W TPABUIHO
yIpaByBame CO KBATUTETOT HA aMOMEHTHHOT BO3/yX. YTIPaBYBaWETO CO KBAUTETOT Ha
BO3/IYXOT TO/Apa30upa IMOCTOjaHO CJENeHhe Ha COCTOjOMTE TMpeKy CTYIHO3HH
AHANMTHUYKA HCIUTYBamkha, CO 1€l 00e30enyBambe Ha KBaJUTETHH TOMATOLHM, KOU Ce
OCHOBAa 3a JIaBame OlCHAa Ha KBAJIHTETOT HA aMOHEHTHHOT BO3ayX. JloBepiuBOCTa U
KBAJIUTETOT Ha JajJieHaTa OleHA BO TrojeMa Mepa 3aBUCH OJ KBAHTUTETOT Ha
NIO/IATOLMTE, IMHAMHKATA CO Koja ce 00e30eyBaaT ¥ HUBHATA JOCTAITHOCT.

OCHOBHH U €HaKBO Ba)XHU (haKTOPH KOM BIIMjaaT Ha KBAJIMTETOT Ha BO3TYXOT
Bo rpagor Ckomje ce: reorpadckarta Mmojdok0a Ha TpajoT, KIUMAaTCKUTE
KapakTepucTUky Ha Ckorckata KoTinHa M eMHCHHTE BO BO3AYXOT Of IOBEKE M3BOPHU
Ha €MHCHHU.

EBponckure M CBETCKUTE HCTpaXKyBama IOKa)XKyBaaT JeKa BO IIOCIEIHAaBa
JeleHrja e 3a0esiexaH MopacT Ha KOJMYMHMTE Ha OMOMaca Koja ce CoropyBa BO
JoMalHuTe JoxumrTa. Vcrata TenaeHnuja e 3abenexxana u Bo rpagor Ckomje, Kane
IITO TojeM Opoj JMOMaKMHCTBAa 3a 3aTOIUIyBame HA CBOMTE JIOMOBH KOPHCTAT ApPBA,
jarJieH ¥ MPOU3BOAHU Off JPBO CO COMHHUTEINICH M HETIPOBEPEH KBAJIUTET.

HcnuryBamaTa Ha NMPUYMHHUTE 3a 3araJeHHOT BO3ayX Bo CKoIlje MOKakyBaat
Jeka HajroleM yAaeldl BO HApYLIEHHOT KBalUTeT Ha BO3AYXOT, OCOOEHO Ha
KOHIIEHTPALMUTE Ha IBPCTH 4ecTUUKH PMio, UMaaT HOMaIIHUTE JIOKHUILTA, BO KOH 32
00e30e1yBame Ha TOIUTMHCKA EHEPrHrja 3a TOMOBUTE CE€ KOPHCTAT NEYKH CO Hee(PUKaCHO
COrOpyBame, BO KOU Ce COropysa, npen ce, Onomaca, OXHOCHO JpBa, HO U TOpUBA CO
HHU30K KBIUTET ¥ COMHHUTEITHO MOTEKIIO.

VYTBpayBameTO HA MOTEKIOTO HAa eMucuuTe Ha PM1g BO BO3IyXOT € OX KIIy4HO
3HaueHe 32 MpaBWICH M300p HA MEPKH 3a CIIpeuyBame Ha 3araJyBameTo Ha BO3IYXOT.
Kapakrepuctnuen wHIUKATOp 3a MOTEKIOTO Ha PMip BO aMOMEHTHHOT BO3AyX €
nprcycTBoTO Ha sieBorykocaH (CeH100s).

Bo 0B0j Tpyx ce mpuKakaHH pPe3yATATUTE OJ UCIHTYBamaTa LITO TH CHPOBENE
nmabopaTtopujata Ha TexHOna0, CO IEN YTBPAYBamke HA OTEKIOTO Ha emucunte Ha PMig
NpeKy HCIUTYBamkhe HA KOHICHTPALMUTE Ha JICBOTIIYKOCAH BO IPUMEPOLUTE O
aMOMEHTEH BO3IyX.

Knyuynan 300poBu: >XMBOTHa CpeaWHa, BO3/AYX, 3aragyBambe, LBPCTH YECTHYKH,
JIEBOTIIYKOCaH
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Sustainable environmental management includes regular air quality management.
This means constant air quality monitoring through qualitative analytical testing for
obtaining data with high quality as basis for air quality assessment. The reliability of
the air quality assessment largely depends on the data quantity, data providing dynamic
and data availability.

Basic and equal important factors which affect the air quality in Skopje are:
geographical position, climate characteristics of the Skopje basin and the emission of air
pollutants from various pollution sources.

Global and European studies are showing that in the last decade the quantity of
combusted biomass in the domestic households is increased. The same trend is detected
in Skopje where large number of households are using wood, coal and wood products
with suspicious quality for providing energy for heating.

The conducted studies for the air pollution in Skopje provide indicative data that
domestic households biomass combustion has the largest impact on the disturbed air
quality in Skopje, especially for the emission of suspended particles PM1o. This also
corresponds with the fact that households in Skopje are using stoves with inefficient fuel
combustion and low quality fuels with suspicious origin.

The determination of the sources of PMio emission in air is crucial for proposing
and planning the measures for reducing the air pollution. The presence of levoglucosan
(CsH100s) in ambient air PMio samples indicates that PMyg in the air are emitted from
biomass combustion.

The results of the research for determination of sources of PM, emission in
Skopje by monitoring the concentration of levoglucosan in ambient air samples
conducted by the laboratory of Tehnolab are presented in this paper.

Keywords: environment, air, pollution, suspended particles, levoglucosan
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YIIOTPEBA HA AJITEPHATUBHU I'OPUBA BO
HEMEHTHATA UHAYCTPUJA — YEKOP KOH OAPKJINB
PA3BOJ
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BooueHn ce MOMEHTHO HEIOBOJHHM YCJIOBH BO IIOIVIEA Ha JIOCTAIHOCT Ha
€Hepruja M CypOBHMHM W YIITE NOHEW3BECHATa WAHWHA, TOpaJd KOU COBPEMEHHUTE
omurecTBa OapaaT TpajHM peEUIeHHja Kako Jla T'M KOpUCTaT M Ja TW 3adyBaar
NPUPOJHUTE PECYpCH, a BO KCTO BpeMe, Jla T'0 MHUHHMHU3UpAaT BIHMjaHHETO BP3
xuBoTHaTa cpenuna [1]. OBOj Tpyn T'M Mpe3eHTHpa MCKycTBaTa Ha MHAYCTpHUjaTa 3a
NPOU3BOJCTBO Ha LEMEHT, Kajieé IITO HCKOPUCTYBAWmETO Ha EHeprujaTa Ha IOBeKe
BUJIOBU OTIAJ KAaKO ajJTEPHATUBHH TOpPHBA € JIOKaKaHO Kako 0e30elHO M TOBOJIHO
pelieHue.

W36panute THIIOBM OTHAJ M HYCIPOU3BOAUTE CO 3HAYMTENIHA KaJOPHCKa
BPEJHOCT MOXAT Ja ceé KOpHUCTaT Kako ropuBa BO IIEMEHTHA I€4Ka M IPETCTaByBaaT
3aMeHa Ha JeJ] OJf KOHBEHIMOHAJIHHUTE (DOCHIHHU TOpHBA, IOKOJIKY THE HCIOJIHYBaaT
CTPHUKTHO omnpenenenu creipdukanyu [2]. Bo 3aBUCHOCT 011 TOCTalTHOCTa BO PETHOHOT
U NpUMEHeTaTa TEXHOJOTMja Ha IPOHM3BOJACTBO, PAa3IMYHM HPOM3BOIM MOXE la ce
KOPHCTAT KaKo aJTepHaTUBHU ropusa. Hajuecto xopucreHu ce: Ouomaca (JIymimd of
opu3, APBEHH JAENaHKU, CEeMKH, WTH.), TOPHBO NOOMEHO OX KOMYHAaJeH LBPCT OTHAaJ
(RDF), mun ox TpeTMaH Ha OTIHaIHU BOAU UTH.

OCHOBHHUTE TPHHIMIIM 33 HCKOPHCTYBalE€ Ha AITCPHATHBHUTE TOpPHBA BO
HHCTaNaIMjaTa 3a IPOM3BOJACTBO HA IIEMEHT CE CIIEIHHBE:
® COCTaBOT M KBaJIHWTETOT Ha TOPHBOTO Tpeba Ja I'M MCIOMHYBaaT 3aKOHCKUTE Oaparma

3a 3aIITHTa HA )KUBOTHATA CPEIMHA;

e Kayopuckara (€HepreTcka) BpPEOHOCT Ha TOpMBOTO Tpeba na Oupe crabmiHa a0
CTEeTleH IMTO K& OBO3MOXXH KOHTPOJIMPAHO CHaOIyBame CO €Hepruja Ha IeMEeHTHATa
medka, OuIejku MpOU3BOICTBOTO HA XOMOTeH KIMHKEP € 0a3upaHO Ha KOHTPOIHUPAH
TIPOLIEC Ha COTOPYBAIbE;

e (QmmukaTta QopMa Ha TOpPHBOTO Tpeba M1a OBOSMOXH JIECHO paKyBame CO
MaTEepHjaJIOT 32 BPEME Ha TPAHCIIOPTOT M KOHTPONMpPAH MPOTOK BO IIEMEHTHATa
TIeYKa;

e TOpHMBOTO HE Tpeba Ja BHECE XEMHUKAJIUHW/HEYHNCTOTHM BO IIPOIECOT Ha
MIPOM3BOJICTBO Ha LIEMEHT KOM MOXE J1a ja HapyIlaT CTA0MIHOCTa Ha MPOLECOT WiIH
KBAJIUTETOT HA TIPOU3BOAOT.
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[Ipn ymorpeba Ha anTepHaTUBHM TOpHBA, OPTAaHCKUOT €] CE€ pasrpaayBa, a
HEOpPTaHCKHOT JIeJ, BKIYYyBajKH TW W TEHIKUTE METAJIH, Ce BrpajyBa BO MPOWU3BOIOT.
OBaa mpakTHKa INPOMOBHpPA IPOCIEPUTETHA WHIYCTPHja 3a PEHUKIMpAbE, CO3/aBa
MOXXHOCTH 32 HOBM Pa0OTHH MeECTa, TH 4yBa HEOOHOBJIMBUTE PECYpPCH W OBO3MOXKYBa
HamaiTyBame Ha emucuute Ha CO; [3].

VYnorpebara Ha anTepHATHBHU IrOpUBa € JOKa)kaHa TEXHOJIOTHja BO €BpOIICKaTa
LeMeHTHa uHAycTpuja noBeke on 40 roqunau. Criopen noxarorure ox Cembuerau, Bo
2017 romuna 41% on noTpouryBaykara Ha TOIUIMHCKA €HEpruja BO IEMEHTHa
WH]IyCTpHja NOTEKHYBA O] aJITepHATUBHU ropuBa [4].

Kayunu 300poBu: 1IleMEHTHA UHIYCTPH]ja, aITEPHATUBHH T'OPUBA, OAPKIHUB Pa3BOj
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Faced with an unfavorable present regarding availability of energy and raw
materials and an even more uncertain future, modern societies have been searching for
sustainable solutions on how to use and preserve natural resources, while at the same
time minimizing the impact to the environment [1]. This paper presents the experiences
of the cement industry in the developed world, where the energy recovery of multiple
waste streams as alternative fuels has proven a safe and favorable solution.

Selected waste streams and by-products with recoverable calorific value can be
used as fuels in a cement kiln replacing a portion of conventional fossil fuels if they
meet strict specifications [2]. Depending on its availability in the region and applied
production technology, different products can be used as alternative fuels. The most
frequent used AFs are: Biomass (rice husk, wood chips, nut shells etc.), Refuse Derived
Fuels (RDF) from Municipal Solid Waste (MSW), sewage sludge etc.

The basic principles for usage of alternative fuels in the cement production are
following:

e The fuel composition and quality shall meet the legal requirements for environment
protection.

o The fuel calorie (energy) value shall be stable to a degree that will allow controlled
energy supply of the cement kilns, because the production is based on properly
controlled combustion process.

e The physical form of the fuel shall enable easy material handling during transport
and controlled flow in the cement kiln/s.

e The fuel must not inject chemicals/impurities in the cement production process that
could disrupt the process stability or the product quality.

By using alternative fuels, its organic part is destroyed and the inorganic part,
including heavy metals, is trapped and combined into the product. This practice not only
promotes a vigorous and thriving materials recovery and recycling industry while
creating opportunities for new jobs, but also saves non-renewable resources with
additional benefits in the emission of CO- [3].

The use of alternative fuels is a well proven technology in most of the European
cement industry and this has been the case for more than 40 years. According to the data
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from Cembuerau, in 2017 about 41 % of the thermal energy consumption in the
European cement industry originated from alternative fuels [4].

Keywords: cement industry, alternative fuels, sustainable development
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OOHOBYBamETO HA CHEprHjaTa OJ OTMAJ € €AHA O OCHOBHUTE IIeNH Ha
IUTAHOBHUTE 32 yIpaByBame co otnaaoT [1]. ['oneMuot ob6em Ha IBPCT KOMYyHAJICH OTHAa]
(MSW) Bo Hamiata 3eMja TeHepHpa eKOOIIKH MPEAU3BHI 32 HaMaTyBahe Ha OTIa 0T,
00HOBa Ha MaTepHjaJIUTe U MPOM3BOACTBO Ha eHepruja. OrpaHNYyBamaTa 3a OfIArame
Ha OTHAJ0T JOBEAyBaaT 10 MOTpeba O alTepHATHBHH TEXHOJOTHH. TeXHONOrHjaTa,
OTIMaJ 10 SHepruja WK OTMa JI0 TOPHUBO, KaKBa IITO € MAPOIH3aTa, € MOKHO pelIeHne
3a yIpaByBambe CO MBPCTHOT KOMYHAJICH OTIIA]], KAKO M BETYBa4YKU HAYHH 3a JTOOHBAIHE
TPOM3BOU CO CHEPreTCKH MOTEHIMjall, KaKBH IITO Ce OMOMACIOTO, HBPCTHOT OCTATOK
u racot [2]. TepMuukaTa U KaTaTUTHYKaTa MUAPOJIM3a MOXAT Jja OMJAaT KOMEpIHjaHO
aTPaKTHBHU TIOPaIX MOXKHOCTA 33 HaMalyBare Ha IIBPCTHOT KOMYHAJICH OTMAJ MPEKyY
KOHBEp3Hja /0 TOPUBO M mopaau 0e30eqHOTO oiarame Ha cyrncranuute [3, 4].
I'maBHUOT QOKYC Ha OBaa CTy/Wja € UCTPAXKYBatbe Ha MPUIOOUBKUTE O] IIUPOJIU3ATa BO
CEKTOpOT 3a ynpaByBame co oTnaj. Crynujara ja uneHTH(HUKYBa JOKaHATa [IPAKTHKA
3a yIpaByBame€ €O OTHNAAOT, MOTPOLIyBauykaTa M CO3/ABAETO OTIHAL KAKO KIy4HU
COLIMjaJIH! JIBUTATEIIH.

Knyunu 300poBu: ynpaByBame CO OTIaA, KOHBEpP3Wja, aNTEPHATUBHU TEXHOJOTHH,
IMPOJIH3a
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Energy recovery from waste is one of the primary objectives of waste
management plants [1]. The large volume of municipal solid waste (MSW) in our
country generate environmental challenges for waste reduction, material
recovery and energy production. The limitations of waste disposal lead to the need for
alternative technologies. Waste-to-energy or waste to fuel technology such as pyrolysis
is possible solution for managing of municipal solid waste as well as promising way to
obtain products with potential energy, such as bio-oil, char and gas fuel [2]. Thermal
and catalytic pyrolysis could be commercially attractive because of possible reduction
of the municipal solid waste through conversion into fuel and safely disposable
substances [3, 4]. The main focus of this study is the investigation of the benefits of
pyrolysis in the waste management sector. The study identifies the local waste
management practice, consumption and generation of waste as the key social drivers.

Keywords: waste management, conversion, alternative technologies, pyrolysis
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KOMOpa Ha OBJIaCTCHU apXHUTCKTHU U OBJIACTCHU MWHIXKCHEPU Ha Peny6nm<a MaKeﬂOHI/Ija

Bo m3Bemrajor Ha CerckaTta OaHka 3a 2017 roauHa ¢ o0jaBeHO eka PemyOivka
MakenoHuja ¥Ma Haj3araJieH BO3QyX BO EBpoma M cO TOOMHU 3araJyBameTo Ha
BO3/IYXOT € HaJ| €BpOIICKUTE CTaHIapAu. J[p)kaBata e Ha MpBO MECTO Ha JIKCTaTa 3a
M3JIOKEHOCT Ha rparaHuTe Ha 3araJyBame OJl BO3AYXOT co 1Bpctd dectnuu (PM).
Bennam 3an Makenonuja ce byrapuwja, Iloncka, Yurapuja, Xpsarcka u CpoOwuja.
[ToHaTamy BO U3BEIITAJOT CE COOMIITYBA Jieka MakeJoHH]ja € Ha METTOTO MECTO CIOpe/
TOJIMIITHATA CMPTHOCT MPEJN3BHKaHa 0J] eMucHjaTa Ha PMyo yecTunure Bo BO3AyXOT U
neka usperure yectunu (PMig) ce oaroBopHm 3a moBeke of 1350 cMpTHH ucxomu
TOJMIIHO, HO U WIjaJHUIU H3ryOeHH paOOTHU AEHOBM, €KOHOMCKH 3aryom on 253
MWJIMOHH eBpa roaumHo win 3,2 % ox B/III.

Bo Jlokanuuor exomomku mian (JIEAIT) 3a Ckomje oxm 2003 romuna ce
COOIIUTYBA 32 KBAJIUTETOT HA aMOUEHTAIHHOT BO3AYX — EMHCHH IITO C€ MOHUTOPUPAHU
BO TEKOT Ha 25 roguHu (CO pauyHH MepayH) — U yIITE TOTAIl Ha YETUPHU PACKPCHHUIM U
Ha /iBa OyneBapu ce perucrtpupanu koHueHtpauuu Ha NO u NO2. Mepemwara nokaxasne
BUCOKH KOHIIEHTPALMU HA CHTE APYTH MEPHU TOUKH, a UCTPaKyBaUHTe 3aKIydHIIe AeKa
MOKpaj HHAYCTpHUjaTa, CcooOpakajoT € TIIaBHHOT NPUYMHUTENT 3a I[OpacToT Ha
KOHLIeHTpaluuTe Ha yectuiu (mpaB) (PMio, PMys)... u meka, rpamor Ckomje®, criopen
OpOjOT Ha PErdUCTpUpaHM BO3WJIA M HMBHATAa T'yCTHHA 10 km? ru HagMuHyBa
esporickute rpagou (200 g0 300 apromobunn/ km?)“. Jlenec, Bo 2018 romuna, BO
Ckomje 6pojor Ha Bosuna usHecyBa 500-800 apromoOwiu mo km? Bo oBoj Tpyx ce
npeyiaraaT HeKOH PelieHHja 3a CMaTyBambe Ha EMICHHUTE.

Kiryunu 300poBu: emucun Ha PM1o, coobpakaj, MOXKHM pelIeHHja,
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POSSIBLE SOLUTION FOR DECREASING OF THE PM1o
EMISSIONS FROM TRAFFIC IN THE CITY OF SKOPJE

Mile Dimitrovski
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“The Republic of Macedonia has the most polluted air in Europe and air
pollution for years is over European standards”, reports the World Bank. “The country
is the first in the list of the bank when it comes to exposure to the citizens of air
pollution with particulate matter. Just behind us is Bulgaria, followed by Poland,
Hungary, Croatia and Serbia. But the report further stated that Macedonia is in fifth
place according to the annual deaths caused by air pollution or the PMyo particles”. The
findings of the World Bank indicate that the solid particles are responsible for more than
1,350 deaths a year, and thousand lost workdays — an economic cost of 253 million
euros a year, or 3.2% of GDP.

The Local Environmental Action Plan (LEAP) for Skopje from 2003 report “the
quality of the ambient air - immission monitored over 25 years (manual measuring
network).” In 1998, an analysis of the participation of traffic in the air pollution was
done. On four intersections and two boulevards the concentration of NO and NO- was
determined. The measurements showed high concentrations on almost all measuring
points. “That means that, despite the industry, transport is the main culprit for the
increase in the concentration of dust (PMig, PM25) ... and that, “the City by the number
of registered vehicles and their density per square kilometer exceeds the EUROPEAN
cities in the developed countries (200-300 cars/km?)”(In Skopje, the number of vehicles
is 500-800 vehicles per square kilometer). In this article some solutions are proposed.

Keywords: emissions of PMyy, traffic, possible solutions
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TPAHCIIOPTOT BO CKOIIJE — PEAJIHOCT U ITPEJIN3BUILIN
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1 HcrpaxyBauku 1eHTap 3a €HEPreTHKA M OJ[PKIIUB Pa3Boj, MaKeIOHCKa aKajleMuja Ha HAYKUTE 1
ymetHocrute, Cxomje, Penyonika Makemonuja
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Mertomuj“, Cxomnje, Peryonuka Makenonuja
3 UNDP, Ckornje, Perrybnuka Makeonnja

Enna yeTBpTHHA Ol eMUCHUTE Ha CTaKJICHUYKU racoBM Ha HMBO Ha EBporckaTta
VYHuja poafaaT o TpaHCHOPTHHOT cekTop. JlomomnurenHo, cropen EBporckarta
areHllMja 3a >XHMBOTHAa cpeauHa [1], TpaHCHOPTOT 3HAYMTENIHO MPHIOHECYBA M 3a
npoOJeMUTe CO KBAIUTETOT Ha BO3AyXoT BO EBpoma, Ho cemak, mo 1990 roamna ce
3a0ene)xyBa HalpeJOK BO HaMalyBameTO Ha EMHCHUHTE Ha MHOTY 3arajyBadd Ha
BO3YXOT O] OBOj CEKTOD.

AHanu3uTe HampaBeHW BO CTyaujaTa HAa MUHHCTEPCTBOTO 32 KHMBOTHA Cpe/IMHA
u npocropHo maHupawe Ha PM — MIXKCIIII [2] nokaxyBaar aeka Bo PemyOmuika
MakezoH#ja TPAHCIIOPTOT € €IeH OJf CEKTOpHUTE KaJe IITO BO MOCICAHUTE T'OJUHU Ce
3a0ene)KyBa pacTeukd TpeHJ Ha (MHAJIHATA IMOTPOLIyBauka Ha eHepruja (yIeroT Of
24% Bo 2012 ce sromemun Ha 32,5% Bo 2015 romuna). Kako pesynrar Ha Toa ce
3rojieMyBaaT ¥ €eMHUCHUHTE Ha CTaKJICHHYKH TaCOBH OJf OBOj CEKTOp, IPH IUTO HErOBUOT
yael BO BKyITHUTE HarMoHanHu emucuu ox 10% Bo 2012 ce 3ronemysa Ha 13% Bo 2014
TO/IMHA.

Cnopen Uzsemrrajor Ha MXKCIIII [3], kiiyd4HH CEKTOpH IITO MPHIOHECYBaaT 3a
3araJyBambe Ha BO3JYXOT CE: CEKTOPOT JOMAaKMHCTBA (32 €MHCHM Ha CYCIIEHAUpPaHU
yectnuku PMig 1 PM,s u CO, ox coropyBame Ha OTpEBHO IpPBO) M CEKTOPOT 3a
MPOM3BOJICTBOTO Ha €JIEKTPHYHA M TOIUTMHCKA eHepruja (3a emucuure Ha SOy 1 NOy).
MerfyToa, W EMHCHUHTE O CEKTOPOT TPAHCIIOPT HMMaaT 3HAYUTEIHO BIIMjaHHE BO
BKynHHTE HarmoHamHu emucui Ha CO (co ymen ox 13%), xako u Bo emucunte Ha NOyx
(co ymen ox 17%).

Bp3 ocHoBa Ha momatoruTe modmenn ox meprmte cranuim Ha MOKCIIII, Bo
2015 roguHa ce 3a0enexyBaaT HaIMUHyBamba Ha TOAWIIHNTE TPAHUYHHA BPETHOCTH 3a
KoHIeHTpanun Ha PMjo pedmcnm Ha cHTe MEpHHM MecTa Ha HHBO Ha PemyOmmka
MaxkemoHnja, Kako ¥ Ha KOHIEHTparnu Ha PM, 5 Ha nBeTe MepHH MecTa (JIOIMPAaHHA BO
rpag Ckomje). MakcuManHUTE [IHEBHH OCYMYacOBHH CpEIHM BPEOHOCTH Ha
koHneHTpanunte Ha CO ja HagMHUHYBaaT TpaHMYHATa BPEOHOCT 3a 3aIllTHTa Ha
YOBEKOBOTO 3/[paBje camo Ha MepHuTe Mecta Jlucnue Bo Ckomje, butona 2 n Teroso,
Joneka Ha Mepuute mecta PextopaT Bo Ckomje u burona 1, KoHIIeHTpanTe ce MHOT'Y
OJIHCKY 10 TPAaHUYHUTE BPEIHOCTH.
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[enrta Ha OBOj TPYZ € Aa Ce MPEIUIOKAT U J1a CE OIICHAT MEPKH 32 HAMaTyBark¢ Ha
MOTPOITYBaYKaTa HAa CHEPIrHja, CMUCHHTE HAa CTAKIICHMYKH TaCOBU W 3arajyBavyd Ha
BO3JyXOT O]l MATHUOT TPAHCIOPT. 3a CTynHja Ha ciIydaj ¢ 3eMeH rpaaor Ckorje, Kako
HAjTOJIEM TPaJ BO 3eMjaTa | IpaJi Co HajroieM Opoj perucTpupaHu Bo3mia (okony 36%).
3a HanpaBeHuTe aHaM3M ce kKoprctu Moaenor MARKAL — Ckormje.

Bo pamkute Ha TpymoT ce npeaiokeHn 10 MepkH, KOU TeHEpaslHO ce BO HACOKa
HAa UCKOPHCTYBaWkE Ha MOS(hUKACHH BO3WIIA, ITOTOJEM TPOIOP Ha XUOPHIHHM BO3WIA U
enexTpuUKayja Ha TPAHCTIOPTOT [4]. AHaNHM3UTE Ce HANMpaBeHW 3a mepuomot 2012—
2025 roauHa TpeKy JBE CIICHapHja: peepeHTHO ClICHapHO HapedeHo ,,McTo kako cera®
U CIICHAPHO MITO TH BKIIydyBa MPEIIOKECHUTE MOJUTHKH U MEPKU HAPEUYCHO ,,/IBIKEe
BO BUCTHHCKA Hacoka“,

PesynraTure moka)cyBaaT JeKa CO MMIUIEMEHTAIMja Ha CICHAPHOTO ,,J[BHKCHE
BO BUCTHHCKa Hacoka“, Bo 2025 roguHa ke ce IpuIoHece 3a HaMalyBambe Ha:

o PM_ 5 3a 94% B0 oHOC Ha HUBHOTO Koyn4ecTBO Bo 2015 roauua;

e CO u NMVOC 3a 78% B0 0JHOC Ha HUBHOTO KOJIM4ecTBO BO 2015;

o NOx 3a 74% BO 0IHOC Ha HUBHOTO KOJIM4ecTBO BO 2015 ronuna;

o NHj3 3a 31% B0 01HOC Ha HUBHOTO Koau4yecTBO Bo 2015 roauna; u

o emucunte Ha CO2-e( 3a 22,2% BO OAHOC Ha CLEHAPHOTO ,,JcTo Kako cera®.

3a ma ce peanu3upa CLEHApHOTO ,,J[BIDKEHe BO BUCTUHCKA HACOKa“, TIOTPEOHO €
BO mepuonot 10 2025 na ce BIOXKAT JOMOIHUTETHH 686 MUIIMOHU €Bpa CIIOPEICHO CO
creHapuoto ,,Mcro kako cera®. Hajromem pgen ox oBue cpencrBa Tpeba 1a 1ojaaTt of
MIPUBATHUTE U 0J] ((U3NYKUTE JIHILA.

HampaBeHu ce W JIONOJTHHUTENHHM aHAIM3M CO KOM € IIOKaKaHO JieKa Co
enekTpuUKalmja Ha CEKTOPOT Tpancnopt A0 2025 rofauHa MOXe Jla ce OTBOpAT OKOIY
230 nomoaHUTETHH PabOTHU MECTa, O]l KOM HajrojeM Opoj Bo HHPPACTPYKTypaTa.

Kny4ynu 3060poBM: TpaHCIIOPT, EMHUCHU Ha CTAKJIEHWYKU FACOBH, 3araJyBadll Ha BO3IYX
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Baaropapnocr:

[IpeTcraBenuTe aHanu3u ce €N Off aKTUBHOCTUTE Ha Tpu npoekty Ha YH/III noaroresenu co
¢duHaHCMCKA W TEXHWYKa NO;IpIiKa Ha [nobamHMOT (OHA 3a IKMBOTHA CpeElMHA,
MunucrepctBoTo 3a (uHaHcum Ha PemybOnuka CroBauka u I'pamor Ckomje. ABTOpHUTE Cce
3abnarojapyBaat 3a nojapiukara o I'pag Ckomnje u o1 MUHHCTEPCTBOTO 3a )KUBOTHA CPEJMHA
MIPOCTOPHO IIAHUPAE.
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TRANSPORT IN SKOPJE - REALITIES AND CHALLENGES
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A quarter of the greenhouse gas emissions at the European Union level comes
from the transport sector. Additionally, according to European Environmental Agency
[1] the transport sector significantly contributes to the air quality problems in Europe,
but since 1990, a progress has been made in reducing the emissions of many air
pollutants from this sector.

In the analyzes made within the Ministry of Environment and Physical Planning
(MOEPP) [2] it has been shown that the transport in the Republic of Macedonia is one of
the sectors where in the recent years there has been a growing trend of final energy
consumption (the share from 24% in 2012 has increased to 32.5% in 2015). As a result,
the GHG emissions from this sector have also increased, so its share in the total national
emissions changed from 10% in 2012 to 13% in 2014.

According to the Annual report of MOEPP [3], at national level, the key sector
that contributes to air pollution is the household sector (for emissions of PMig and PMz 5
and CO, from firewood combustion), along with the electricity and heat production
sector (for SOx and NOx emissions). However, the emissions from the transport sector
have a significant share in total national emissions of CO (with a share of 13%), as well
as in the emissions of NOXx (share of 17%).

According to the data obtained from the measurement stations of the MOEPP, in
2015, there are exceedances in the annual limit values for the PMjo concentrations,
almost in all measuring points in the Republic of Macedonia. There are also
exceedances in the annual concentrations of PM; s at both measuring points located on
the territory of the city of Skopje. The maximum daily eight-hour mean values of the
carbon monoxide concentrations exceed the limit value for human health protection
only at the measuring points of Lisice in Skopje, Bitola 2 and Tetovo, while at the
measurement points of Rectorate in Skopje and Bitola 1, the concentrations are very
close to the limit values.

The aim of this paper is to propose and evaluate measures to reduce energy
consumption, emissions of greenhouse gases and air pollutants from road transport. The
case study is the city of Skopje, the largest city in the country, and the city with the
largest number of registered vehicles (about 36%). For the analyses made, the model
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MARKAL-Skopje is used.

In this paper, 10 measures are proposed that are generally aimed at the utilization
of more efficient vehicles, greater penetration of hybrid vehicles and electrification of
transport [4]. The analyses were made for the period 2012-2025 through two scenarios:
a reference scenario called “Business as Usual” and a scenario that includes proposed
policies and measures called “Moving in the right direction”.

The results show that with the implementation of the scenario “Moving in the
right direction”, in 2025, it will contribute to reduction of the:

e PMpy5 by 94% in 2025 in relation to their quantity in 2015,

e CO and the NMVOC by 78% in 2025 in relation to their quantity in 2015
e NOX by 74% in 2025 in relation to their quantity in 2015,

e NHs by 31% in 2025 in relation to their quantity in 2015,

e COgz-eq by 22.2% compared to the “Business as Usual” scenario.

In order to implement the “Moving in the right direction” scenario, it is necessary
to invest additional 686 million euros in the period 2018-2025 compared to the BAU
scenario. Most of these investments come from legal entities and individuals.

Additional analyzes have been made that showed that by electrification of the
transport sector, by 2025, about 230 additional job positions could be opened, most of
which in the infrastructure.

Keywords: transport, greenhouse gas emissions, air pollutants
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MHory cTyauu ro TOKakaa OBa BO INTO JIOJITO BpeMe Ce COMHeBalle, JieKa
MOCTOM TIPEKyMEpPEeH MOPOUIUTET, MOPTAJIUTET M pa3sHHU 3]PAaBCTBEHM PH3HLH 3a
HaCeJIEHHETO IITO JKMBee BO ONM3MHA Ha TJIaBHUTE MATHINTA, TPECceld WIM MecTa Ha
cooOpakajHHOT MeTexK BO rpagoBure [1, 2].

Bo npenumuHapHu HCTpaxKyBama ce (poKycHpaBMe Ha MNelIayKuTe TPEMUHH CO
aBTomarcku cemadopu (ITTTAC) Bo Ckormje 1 aHanu3a Ha qUHAMUKATa Ha COOOpakajoT
kaj HuB. Hamata xunoresa Oemie neka uma HenoTpeOHO 1esocHo 3amupame (HL3) Ha
BO3WJIa Ha OBHE ceMadopH, 3apajd KOPHCTCHETO aBTOMAaTCKu (Tajmep) cemadopcku
chCTeM, KOj HE 3eMa MpeABUJA OTCYCTBO Ha TEMIald BO OJIPEACHH MEPHOIN.
Peructpupasme 20 IITAC Bo Ckomje, ox xou codbupasme noxatoru on 10. Ce Opoeja
Boswiata mro goafaar no HII3 kora Hema memanu xou Tpeba Ia ja IpeMHHAT
OJIHOCHATA YJIMIIA, BO CeaHcH of 1o 60 MUHYTH 10 oricepBanuja. Ha cure HabmynyBanu
cematopu ce ciayuyBaa HI[3 Ha BO3mia, a OpojoT MHOry BapHpa, BO 3aBHUCHOCT Off
BpeMeTo BO jeHOT u sokauujata Ha [TITAC. Perucrpupasme u go 239 HI3 Ha necHu
Bo3mia, u 10 11 Ha aBTOOyCcH/KaMHOHHM TO Yac, o ceMacdop. O HAIIKMOT OrpaHUyYeH
Opoj HaOspynmyBama u mozparoiy, mpoceuno HII3 e 108 3a necHn Bo3mnma u 4 3a
KaMHUOHM/aBTOOYcH. Mako mpenrMMUHApHUTE MONATOIM Ce HEeJOBOJHH 3a KalKyJaluja
Ha niper3au mozenu Ha HI3 uu3 nenuot nen 3a cure [IITAC Bo Ckorje, npoieHyBame
Jeka Bo mpocedyeH AeH mma mMuanMairHo 4000 HII3 wa mecam m 200 HII3 Ha Temku
BO3MJIA, a BO OJPEICHH JIEHOBU BepojaTHO HagMuHyBaat 6000 Ha HUBO Ha Tpax. Cropexn
HEKOH MOZETH 3a IMPOCedHa IMOTPOITYBavYKa Ha TOPHUBO (M eMHUCHja Ha INTETHH TacOBH),
KaJKylupame HernoTpeOHO JHEBHO moTpoiineHu HajManky 100 mutpu ropuso (250 kg
CO,) Bo Crkomje. Illlnekynupame eka TOTUIIHO MMa HEMNOTpeOHA MOTPOIIYBavKa Ha
35.000 mo 50.000 mutpm ropuBa, MHOTY BepojaTHO u TmoBeke, camo Ha IIITAC.
BucruHCKHTE TOAATONM Ce BEPOjaTHO W MHOTY MOBHCOKH OJ HAlIUTE MPECMETKH,
ounejku ronem 6poj Bozmina Bo Ckorje, kako 1 Bo MakenoHnja, ce MHOTY CTapH U JIOIIO
OJIp’)KyBaHH, IITO PE3YyJITHPA CO MOTPOIITyBayKa Ha TOPHBO U EMHUCHja Ha IITETHH I'aCOBH
MHOTY ITOBHCOKHM OTKOJIKY IPOLICHETHTE, CIIOpel MOIeTH Oa3HpaHH Ha MONATOLHM 3a
BO3MJIa O]l TIOHOBHUTE I'eHepalmuu. MM cyrepupame Ha BiacTuTe, ocodeHo Ha ['pamor
Cxomje, u 0e3 HaTtaMoOIlIHM HaOJbyIyBama W AaHAIM3HM, WTHO Ja CEe WHCTAIUpaatr
ceMa(OpCKH CHCTEMH CO KOIMYWEba 3a MPHTHCKAWE MO MOTpeda Ha MelaluTe Ha CHTe
IMITAC Bo Cxomje. Co axkTuBHpameTo Ha cemadopH CIopen peasHHTe NOTpedu 3a
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NpEMUHYBAKE HaA IMCHIAlIUTE, BO IrojJieMa Mepa Ke ce HamMallu BO3AYHIHOTO 3arajyBarbe
IpEAU3BHUKAHO O/ pa60TaTa BO MECTO HAa BO3WJIaTa U HUBHOTO 3a6p3yBaH,e 1O OEJIOCHO
3aIparme.
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AT PEDESTRIAN-ONLY TRAFFIC LIGHTS — AN OBVIOUS
TARGET FOR MITIGATING AIR POLLUTION IN SKOPJE
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Many studies have shown what has long been suspected — excess morbidity,
mortality and various health risks for human populations living near major roads,
intersections or spots of traffic congestion in cities [1, 2].

One of the main factors of urban air pollution are vehicles with internal
combustion engines. Many studies have shown that excess morbidity, mortality and
various health risks in human populations are related to living near major roads,
intersections or spots of traffic congestion in cities. Our preliminary investigation
focused on locating pedestrian-only automatic traffic lights (POATL) in Skopje and
analyzing traffic dynamics on them. Our hypothesis was that there is unnecessary full
stoppage (UFS) of vehicles on these traffic lights due to the automatic (timer) traffic
light system which does not take in consideration absence of pedestrians at certain
periods. We registered 20 such POATL in Skopje, of which 10 were sampled for data.
We counted vehicles coming to UFS when there are no pedestrians waiting to cross, for
a duration of 60 minutes per sampling. UFS of vehicles occurred on all sampled traffic
lights and the numbers varied largely, depending on times of day and location of
POATL. We registered up to 239 UFS per hour of light vehicles and 11 buses/trucks,
while in the 20 sampling occasions there was no single case without an UFS per hour.
On our limited sample the average UFS of light vehicles was 108 per hour, and 4
busses/trucks. Although our preliminary data is not sufficient for calculation of precise
models of UFS throughout the day for all POATLSs in Skopje, we coarsely estimate that
on an average day, there are a minimum of 4,000 UFS of light vehicles and 200 of buses
and trucks in Skopje, on certain days possibly exceeding 6,000 UFS. If calculated
according to some models for average fuel consumption (i.e. gas emissions) this sums
up to a minimum of wasted 100 liters of fuel daily, equaling to at least 250kg of CO? for
Skopje. On an annual level, we speculate that there is unnecessary consumption of
35.000 to 50.000 liters of fuel, possibly even more, because of this un-flexible POATL
system. The real data are likely much higher than our calculations, because a large
number of vehicles in Skopje, as in Macedonia in general, are very old and poorly
maintained, resulting in fuel consumption and gas emissions far worse than the model
estimates based on data for vehicles of the latest generations.
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We suggest the authorities, mainly the City of Skopje, even without further data
generation and analyses, to immediately install pedestrian crossing push-button traffic
light systems on all POATL’s in Skopje. Activating traffic lights according to real-time
needs for crossing of pedestrians would drastically reduce air pollution due to idling and
acceleration of vehicles after UFS.

Keywords: air pollution, traffic, full stoppage
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Bo Penybnuka MakenoH#ja U BO PETHMOHOT APYMCKHOT TPEBO3 BO ypOaHUTE
YCIIOBU C€ M3BEAYBA PEUHUCH UCKIYYHBO CO BO3MIJIA ONPEMEHH CO MOTOpP CO BHATPEIIHO
coropyBame. Tue ce mo3HaTH Kako e[eH OJ HajrojleMHUTe W3BOPU Ha 3arajyBambe Ha
BO3ZYXOT BO IpagoBute. On Ipyra cTpaHa, OaMHa 3a TaKBHTE BO3WIA CE BOBEICHH
NPOMKUCH W TECT-TPOIEAYPH BO OJHOC HA EMHCHjaTa, KOM C€ 3aJO0/DKUTCITHH MpH
HHUBHOTO ofoOpyBame. Ilocrojar mpommcu M BO OAHOC Ha KOHTpOJaTa Ha HHUBHATA
TEeXHWYKa COCT0j0a MpH NEPUOIUYHUTE TEXHUYKH Iperiequ, Iopagd TOXUIIHATA
perucrpanmja.

I'maBHu mpomucu BO IpeaMeTHaTa Matepwja Bo PenyOimka Makenonuja ce
3aKOHOT 3a BO3WJIA W HErOBUTE IOA3aKOHCKM aKTH. Bo MeryHapomHu paMKH, BO
EBporckara YHHWja IOCTOjaT perylaTHBH W AUPEKTUBH, KAaKO M IPABWIHULOM Ha
Exonomckara xomucuja 3a EBpona (UNECE) npu OGenunerure Harmu.

OBo0j Tpyn Ha CHCTEMaTH4eH HAYMH ja OLEHYBa IIOBP3aHOCTa Ha IPONHCHTE CO
eMHucHjaTa O APYMCKHUTE BO3MJIA, AaBa MperJie]] Ha HUBOTO HA TAaKBUTE MPOIHCH U 1aBa
KBaHTH(UIMPAHU MOJATOLM 3a cocTrojdaTa co Bo3wiaTa Bo PermyOnnka Makenonuja,
KaKo pe3yNTaT o[ UMIUIEMEHTAlMjaTa Ha TAaKBUTE IponucH Bo Pemrybnika MakenoHuja.

ITokpaj Toa, BO TPYAOT ce NaBa M IMPOIEHKA KOIKY cocToj0aTa Moxke Jaa ce
noxo0pH CO XapMOHH3allMja Ha TOJUTHKHTE M TPOIMCHTE CO 3aKOHOAABCTBOTO HA
EBporickata YHuja, a cé BO HAcOKa Ha OAPXKIMB TPAHCIOPT KaKO EJIEMEHT Of
OIIP>KJIMBHOT Pa3BoOj BO IIEIHHA.

Kayunu 300poBH: BO3MIIa, EMUCH]a, IIPOIICH, XapMOHHU3AIH]ja, OPKIIUB Pa3Boj
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REDUCTION OF POLLUTION IN THE CITIES

Stevan Kjosevskil, Darko Danev?, Atanas Kochov?

e-mail: stevan.kjosevski@gmail.com

L“Mother Teresa” University, Skopje, Republic of Macedonia
2Faculty of Mechanical Engineering, “Ss. Cyril and Methodius™ University, Skopje, Republic of
Macedonia

In the Republic of Macedonia and in the region, road transport in urban

conditions is performed almost exclusively with vehicles running on internal
combustion engine. They are known as one of the largest sources of air pollution in the
cities. On the other hand, for such vehicles, regulations and test procedures regarding
the emissions that are mandatory upon their approval have been introduced long time
ago. Regulations exist regarding the control of their technical condition during the
periodical technical inspections due to the annual registration.
The main regulations in the subject matter in the Republic of Macedonia are the Law
on Vehicles and its bylaws. Internationally, there are regulations and directives in the
European Union, as well as regulations of the United Nations Economic Commission
for Europe (UNECE).

This paper, in a systematic way, assesses the connection between the
regulations and the emission of motor vehicles, gives an overview of the level of such
regulations, and gives quantified data on the state of the vehicles in the Republic of
Macedonia as a result of the implementation of such regulations in the Republic of
Macedonia.

The paper also gives an assessment on how much the situation can be improved
by harmonizing policies and regulations with those of the European Union’s
legislation, all in aim of developing of sustainable transport as an element of
sustainable development as a whole.

Keywords: vehicles, emissions, regulations, harmonization, sustainable development
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CoBpeMeHHOT pa3Boj Ha aBTOMOOWIICKATa HHIYCTPH]ja, TIOKPaj TPaIUIHOHATHUTE
BO3WJIa CO MOTOpP CO BHATPEIIHO COTOpyBame, Ha Ma3apoT HyAW U BO3WIA CO HOBH
Hannp€aHU TEXHOJIOIMHU, KaKO INTO CE€ CIACKTPUYHHUTE, CICKTPUYHNUTE XI/I6pI/I)1HI/I BO3HJI1a U
,»,plug-in* xuGpuaHUTE BO3MUIIA.

CTaTUCTUUKUTE aHAlM3U CIPOBEJCHH BO MakeloHWja IIOKaXKyBaaT JeKa
ypOaHHOT MPEeBO3 IJTaBHO C€ 3aCHOBA Ha MAaTHWYKU BO3WIA IITO KOpUCTAaT (hOCHIIHU
ropuBa. Bo 0B0j Tpyn ce aHanmu3upaaT TEXHUYKUTE MOAATOLM 32 EMHCHOHHUTE CBOjCTBa
Ha CUTE aJTePHATUBHU BO3MJIAa (COBPEMEHH M KOHBEHIMOHAJIHM), M CO NPHMEHA Ha
COBPEMEHHM HAaYYHOHUCTPAaXKYBaUKd METOAM C€ YTBpAYBa KallalUTETOT Ha HUBEH
NPUIOHEC KOH HAaMajlyBamkeTO Ha 3araJyBameTo Ha BO3LYXOT. Bo mcTpaxyBamero ce
pasrienyBaHM W OpYruTe JBa CTONOA HA ONPKIMBHOT Pa3BOj: EKOHOMCKUOT U
COLIMjalTHUOT, KaKO M HHUBHOTO BIMjaHHE BO CEBKYMHHOT OMIITECTBEHO-EKOHOMCKH
pasBoj.

JoOueHnTe pe3ynTaTH JaBaaT OLIEHM Ha MOXHOCTHTE 3a MpHIOHEC Ha
OJIIETTHUTE AJITEPHATHBY BO3WIA KOH OJPXKIMBHOT TPAHCHOPT, OXHOCHO OIIITECTBEHO-
€KOHOMCKH pa3Boj. AHajM3uTe ce HamnpaBeHH 3a PernyOnuka MakenoHuja u 3a 3anajieH
bankan. [IpumeHata Ha MyITHKPUTEPUYMCKOTO OIUTYIyBam-€ OBO3MOXKYyBa Ha HaydHa
OCHOBAa J]a ce JOHeCyBaaT 3aKIydoLH W OMIYKH 3a Kpeupame IOJIUTHKU Ha IPiKaBHO,
JIOKaJIHO ¥ KOPIIOPATHBHO HUBO.
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The modern development of the automotive industry, besides the traditional
vehicles with internal combustion engine, offers vehicles with new advanced
technologies such as electric vehicles, electric hybrid vehicles and plug-in hybrid
vehicles on the market.

Statistical analyzes conducted in Macedonia show that urban transport is
mainly based on passenger vehicles using fossil fuels. This paper analyzes the
technical data on the emission properties of all vehicle alternatives (advanced and
conventional) and with the application of contemporary scientific and research
methods determines the capacity of their contribution to the reduction of air pollution.
The research also examines the other two pillars of sustainable development: the
economic and social, as well as their impact on the overall social economic
development.

The obtained results provide assessments of the capacity for the contribution of
each vehicle alternatives to the sustainable transport, i.e. social economic
development. Analyzes were made for the Republic of Macedonia and for the Western
Balkans. The application of multi criteria decision-making models establish scientific
based approach towards drawing of conclusions and decisions making for creating
policies at country level as well as local and corporate levels.

Keywords: electric, hybrid, vehicles, emissions, sustainable development
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3ATAIYBAIBE HA ’/KUBOTHATA CPEJIUHA BO YPBAHUTE
OBJIACTHU BO PEITYBJIMKA MAKEJOHHMNJA KAKO
PE3YJITAT HA HHAYCTPUCKATA AKTUBHOCT
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3aragyBameTo Ha ypOaHUTE CPEAMHHM IPEIU3BHUKYBa TOJEM HHTEpPEC WU
3arpIKEHOCT, HPH INTO INOCEOHA 3arpKEHOCT € NPUCYTHA MOpaaud perHoHaIHATa
KOHTaMHHAIMja, KOja ce jaByBa, INIaBHO, BO HHIYCTPHCKUTE PETMOHU U BO LIEHTPUTE Ha
rojeMuTe HaceiOH, kane mro (abpukure, cooOpakajoT U KOMYHATHHOT OTHAJl Ce
HajBa)KHUTE W3BOPH HA Da3IMYHM 3aragyBaukd MaTepuu. Ilopamu xereporeHocra H
IIOCTOjJaHOTO MEHYBamhe¢ Ha ypOaHWTE CPEAMHH, HEONXOAHO € na ce paszbepe
NpUpPOAHATA JUCTPUOYIMja HA TOKCHYHH CYIICTAaHIM U METOIUTE 32 Pa3MKyBame Ha
BEIUTAYKH AHOMAJIMHM BO Hpupoxara. Merfyroa, BO Cllydal KOra HHIYCTPUCKHTE
(alpuku, MoceOHO PYIAPCKUTE W METAIypLIKUTE 00jeKTH, ce HaoraarT BO OJIM3WHA HA
rpajioBuTe, MOXeE Ja JI0j/ie 10 3roJieMyBame Ha 3arallyBameTo. Pernyonika Makenonuja
HE € UCKIYy4OK OJ OBOj TpPEHI Ha BIHMjaHHETO Ha ypOaHH3auujata WU
UHIyCTpHjajn3alyjaTa Bp3 3aragyBalbeTO Ha pPasiIMYHH MEAUYMH Ha >KHBOTHATa
Cpe/iMHa, Kako MITO Ce MOYBHTE, BO3AYXOT, Bojara utH. [1-3] Bo oBoj Tpya ke Ouumat
NPEe3eHTUPAaHN DPE3YJITATHTE OX [eTalHWTe CTYAWH 3a BJIHMjaHHETO Bp3 JKUBOTHATA
CpenvHa O pa3IMYHU HHIYCTPUCKH AaKTHBHOCTH (PYOAapcTBOTO, MeETalyprujata u
XEeMHUCKaTa MHAYCTpHUja) BO ypOanute obnacti Ha PenyOnuka Makenonuja.

Kayunu 360opoBu: ypbaHo 3aragyBame, HHAyCTpUja, Pemyonuka MaxkenoHuja, TIOUBH,
BO31YyX, TEIIKH METAJIH
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Urban pollution has become a subject of great interest and concern, some of
which are concerned about regional contamination which occurs mainly in industrial
regions and within centers of large settlements where factories, traffic and municipal
wastes are the most important sources of various pollutants. Because of the
heterogeneity and ceaseless changing of the urban areas, it is necessary to understand
the natural distribution of toxic substances and the methods for distinguishing man-
made anomalies in nature. However, in cases where industrial enterprises, especially
mining and metallurgical plants, are situated near cities, pollution can be increased. The
Republic of Macedonia is no exception to this trend of the impact of urbanization and
industrialization on the pollution of various environmental media, such as soils, air,
water, etc. [1-3]. In this work, the results of detailed studies on the environmental
impact by various industrial activities (mining, metallurgy, chemical industry) in urban
areas of the Republic of Macedonia will be presented.

Keywords: urban pollution, industry, Republic of Macedonia, soil, air, heavy metals
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INPUPOJHA PAIMOAKTUBHOCT BO JEITIOHUU HA
®OCPOPEH I'liC BO XEMUCKATA UHAYCTPUJA BEJIEC,
PEITIYBJIMKA MAKEJOHHUJA
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! ®axynreT 32 NPUPOHY U TEXHUYKK Hayku, Y HuBep3uTeT ,,I'one Jemaer*, IlITum, Permybnnka
Makenonuja
2 ®dakynTeT 3a MCTUIIMHCKA HayKH, YHuBep3uter ,,I one Jemdes, [ltum, Pemydnrka
Maxkenonuja

IIpousBomcTBoTO Ha (hochopHAa KUCETHHA O TPUPOAHHU (ocdaTHU Kapmu ro
3rojieMyBa HHAYCTPUCKHOT OTIaj HapeueH docdopeH rurc. PocOopHUOT THIIC COAPIKH
3HAYUTENTHO KOIMYECTBO PaAMOHYKIMAM of cepujata 23U, mopajau HMBHATa BMCOKa
KOHIEHTpaluja Bo ¢ocdaTHuTe pyau. 3a BpeMe Ha aKTHBHOCTHTE Ha XeMHCKaTa
uHaycrpuja Benec, Bo nepuonor ox 1979 no 2003 roauua, ckiaaupanu ce 3,7 MUIMOHH
ToHU (hochopen runc Bo nenoHuja. Taa ce Haora Ha okonmy 1,5 km jyrozamamno of
KOMIUIEKCOT Ha (abpukara, BO JIONMHA MOMery puaoBH, Ha Tepuropuja ox 70,000 m2.
Co men fga ce M3BPLIM paJMOINIOIIKA KapakTepHu3aldja Ha JCHOHHjaTa, ce 3emoa MeT
npumepolu Ha (ochopeH TUIIC U ce ucnpaTrja Ha aHanu3a Bo Activation laboratories
B0 Kanaga. Bkynuure anda- 1 6eTa-akTHBHOCTH Ce Mepea CO MPOIOPLHOHANICH CHCTEM
Ha Opoeme; creuupuunure aktusHocTd Ha ‘K, 22Th u 2®U ce mepea co rama-
CIIEKTOMETPHM]ja, a MPOU3BOIHMTE O] pacnagoT Ha cepujata 2%2Th and ?®U ce ananusupaa
PaIHOXEMHCKH.

Bkynnute anda-cnenuduynn aktuBHOCTH Bapupaat nomery 820 Bq/kg u 1090
Bq/kg, co npocek on 950+£104 Bg/kg, noneka BkynHuTe Oera-crielinpuuHr aKTUBHOCTH
ce co paur ox 1380 Bg/kg mo 1980 Bg/kg, co mpocex on 16944220 Bg/kg. Cure
BPEAHOCTH Ha BKyHHUTe aiuda- U OeTa-CenU(UIHN aKTUBHOCTH HWHAWIHpPAAT
3rojieMeHa paAnoakTUBHOCT. [loHaTaMomHaTa aHaMM3a Ha paJlloOHYKIUANTE, HCTO TaKa,
ro IOTBpAYBa o0BOj (akT. ['ama-criekToMeTpuckaTa M paIHOXEMHCKATa aHaIH3a
MIOKa)KyBaaT JIeKa 3rojleMeHaTa aKTHBHOCT JOBeAyBa 0 (OPMHpPAEme Ha PaJHOHYKITHIN
on cepujata ?Th u*°K, xom ce moj IMMUTOT 3a jAeTekuuja. OBue cHeLUpUUHH
aKTUBHOCTH + BPENHOCTHM Ha CTaHIapIHa IeBHjalMja, CO OICEr BO 3arpagd Ha
238, 2226Rq, 214Ph u 2“Bi Bo Bq/kg e 360155 (300-400), 280+84 (300-400), 350+45
(300-400) wu 380+45 (300-400), coomBerHo. HamBOPENTHHOT W BHATPEITHHOT
PAAMOTIONIKY PU3UK MCTO Taka Oele MpecMeTaH. 3eMajKul ja MpeIBHIl HAIBOPEIIHATa
sadarauna oxn 0,2 daxrop rogumuo u 0,7 Sv Gy daxTop Ha KoHBep3uja of mo3ara
amcopOmpaHa BO BO3yXOT 10 eheKTUBHATA J]03a IITO ja IPHMa BO3PACHO JIUIIE, CE JO0OH
cpemnra BpenHoct ox 0,25 mSv/y, xoja e mox mumutoT ox 1| mSv/y 3a jaBHocra (1). Ce
MIpecMeTa ¥ BHATPEITHUOT PHU3HK (2,3) BO ciydaj Ha ynoTpeda Ha docdopeH rumc kako
rpaaexxer matepujai. [Ipecmerannte anda (I, = 1,4) u 6era (Ig= 1,3) nanekcu ce Han 1,
IITO € HUBO 32 0e30€1HO KOPUCTEHE.
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Pesynrature noOneHn ox oBaa CTyaWja MOKaKyBaaT JieKa PaJHOHYKIUAWTE, U
MIOKpaj TOa IITO CE NMPUCYTHH CO BHCOKAa KOHIEHTpaluja BO (POocOpHUOT THIC, HE
MOKa)KyBaaT 3HAYMTEIHN HAJBOPEIIHU JIO3M 32 jaBHOCTA, J0JIEKa, JOKOJIKY C€ KOPHCTH
(docdopeH THUIC KaKO TpajexeH MaTepHjasl, MOXE Ja ce 3roJeMH BHATpelIHaTa
nznoxeroct. Ce mpenopavyBa MOHATAMOIIHO HCIHUTYBamke Ha ePEeKTOT Ha JETOHujaTa
Ha JKUBOTHATa CPEJIMHA.

Koyunu 360poBu: GpocdopeH rumnc, paanoakTHBHOCT, cepuja 238U
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NATURAL RADIOACTIVITY IN PHOSPHOGYPSUM PILES OF
THE CHEMICAL INDUSTRY VELES, REPUBLIC OF
MACEDONIA

Mitko Jancev?, Ivan Boev!, Zdenka Stojanovska?, Blazo Boev!

Faculty of Natural and Technical Sciences, “Goce Delcev” University, Shtip, Republic of
Macedonia
2Faculty of Medical Sciences, “Goce Delcev” University, Shtip, Republic of Macedonia

The production of phosphoric acid from natural phosphate rock gives rise to an
industrial waste product named phosphogypsum. Phosphogypsum contains considerable
amounts of radionuclides from 23U chain, due to their high concentrations in phosphate
ores. During the operation from 1979 to 2003, 3.7 million tons of phosphogypsum,
Chemical industry Veles, was disposed of in stockpile. It is situated about 1.5 km
southwest of the factory complex, in a valley between the hills on the territory of 70.000
m2 In order to perform a radiological characterization of the stockpile, five
phosphogypsum samples were collected and sent to the Activation laboratories, Canada
for analysis. The gross alpha and beta activities were measured with proportional
counting system; due to the gamma spectrometry, the °K, 22Th and 2®U specific
activities were determined while as the decay products from the 2%Th and 28U decay
chain were analyzed radiochemically.

The gross alpha specific activities varied between 820 Bg/kg and 1090 Bg/kg
with an average of (950+104)Bq/kg, while the gross beta specific activities ranged from
1380Bq/kg to 1980Bqg/kg with an average of (1694+220)Bg/kg. All the values of the
gross alpha and beta specific activities indicate the elevated radioactivity. The further
radionuclides analysis confirmed this fact, too. The gamma spectrometric and
radiochemical analysis has been shown that the increased
activities create radionuclides from the 23U chain while the radionuclides of the 2%2Th
chain and “°K were below the detection limit. The specific activities mean + standard
deviation values with a range in brackets of 28U, 22%5Ra, 2**Pb and ?*Bi in Bg/kg were
360+55 (300-400), 280484 (300-400), 350+45 (300-400) and 380445 (300-400),
respectively. The outdoor and indoor radiological risk were assessed. Considering the
0.2 outdoor occupancy factor per year and 0.7 Sv Gy conversion factor from the
absorbed dose in the air to the effective dose received by adults, the mean value of 0.25
mSv/y was obtained, which is below the dose limit of 1 mSv/y for members of public
[1]. The indoor risk was accessed [2, 3] in case if the phosphogypsum was used as a
building material. Estimated alpha (l. = 1.4) and beta (I3 = 1.3) indexes were above 1,
which is a level for safe use.

The results obtained in this study show that radionuclides, although present in
relatively high concentrations in phosphogypsum, do not imply significant outdoor
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doses for members of the public, whereas, if phosphogysum is used as building material,
the indoor exposure could be increased. Further research related to the stockpile effect
on the environment is recommended.

Keywords: phosphogypsum, radioactivity, 28U chain
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BJIMJAHUETO HA 3ATAAYBAIBETO BP3 3EMJOJAEJICKOTO
MMPOU3BOJACTBO BO YPBAHUTE U BO IEPUYPBAHUTE
CPEIMHU N MOXKXHOCTA 3A TIPOU3BOJACTBO HA
KBAJIMTETHA U BE3BE/THA XPAHA

Tatjana Murkosa®, Cunsana Manacuencka-Cumuk®, Mune Mapkocku®
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1 @akynreT 3a 3eMjOJIeNICKN HAyK! 1 XpaHa, Y HuBep3urer ,,CB. Kupn n Meronyj“, Crorje,
Pemnyonukxa Makenonuja

INopacroTr Ha HaceneHHETO, 0COOEHO BO ypOaHUTE CPEIUHU, NMPUAPYXKEHO € CO
NPUCYCTBO Ha HHAYCTpHUja, cooOpakaj, €HEpreTHKa, JETNOHWH Ha pa3HH OTIaJHH
MaTepuy M MPEeTCTaByBa MPHUYMHA 32 3TOJIEMEHO 3arajlyBame Ha JKMBOTHATA CPEAMHA.
Tue ucnymraar rojeéMm KOJIWYeCTBa I'aCOBUT, TE€YE€H U HBPCT OTIIaAd, BO KOj nma
pazmuunu nonyranti: SOz, NO,;, CO, CO;, uax, mnemen, mnpaB, TEUIKH MeETajH,
CTaKJICHWYKH  racoBu, [IM-uecTuiy, WCHapiMBH  OpPraHCKM  COEJHHEHH]ja,
pagvoOHYKJIEHIN M Ap. 3a KaJl, 3araJyBameTo Ha BO3AYXOT M Ha BOAAaTa MpPEIU3BHKYBa
WHIMPEKTHa KOHTAMUHAIMja M Ha II0YBaTa, KOja € OCHOBAa 3a IPOM3BOACTBOTO Ha
3[paBa, KBaJUTeTHa W 0Oe30eiHa XpaHa BO ypOaHUTE U BO HepuypOaHHTE CPEIUHH.
Jerannu nopaTtonu 3a oBa uma npezeHrupaHo Oununoscku [1]. Ho, u 3emjozpenckoro
MIPOU3BOJICTBO, OCOOCHO HEroBaTa MHTEH3W(HKalMja, NpPEIU3BUKYBa JAerpajganuja u
3araJyBame Ha I0YBaTa, a NPeKy Hea W Ha BO3AYXOT M Ha BOAATa, a MOAOLHA U Ha
pacTeHMjaTa M Ha JKMBOTHHTE. [lodMyTaHTHTE NPHCYTHH BO MHOJIHUTE CJIOEBH Ha
3eMjuHaTa arMocdepa ja OIITETyBaaT pacTHTENHATa KJIETKa W MpPEAN3BUKYBaaT
HamajeH pacT u pa3Boj Ha pacrenujara. Cnopen UNECE [2], nen ox 3emjonesnckure
KyATypH (ITYEHHIATa M cojaTa) ce OCOOSHO WYBCTBUTEIHH HA 3aralyBameTo, JOAeKa
KOMIIMPOT, OPU30T U ITYEHKaTa ce IOMAaJKy OCETJIMBH, a HajMaJIKy € jauMeHOT. OBa e
ocobeHO 3Ha4yajHO, OWIEjKM OBHE KYITYpH C€ OCHOBHAa XpaHa 3a YOBEKOBaTa
momynamuja. Cropen momatouute Ha FAO [3], 75% om rnobaixHOTO 3aragyBame
MIOTEKHYBa OJI EMUCHHTE HAa aMOHHjak of] T'yOpmBara u crodapckure (apmu. 3a ma ce
HaMaJll HETaTHBHOTO BJIMjaHHETO Ha 3araJyBarmbeTo BP3 3eMjOeIICKOTO IPOM3BOICTBO U
Bp3 KBANUTETOT U Oe30enHocTa HAa XpaHaTa, Tpeda Ja ce mpe3eMaT COOJBETHH MEPKU U
TOa: IPUMEHA Ha A0Opa 3eMjoeNicka MpakThKa (0coOeHO HaMaTyBame Ha KOPUCTEHETO
HAa MUHEpaJHU IyOpWBa W TECTHIMIW), MEPKH 32 HaMallyBamke Ha 3araJyBaunTe Ha
BO3JyXOT M BOIHUTE, U MEPKH 32 JICKOHTAMHHAIMja Ha TToYBHTE. [I[paKTHYHU HCKYCTBA 32
JIeKOHTaMHHAILMja Ha IT0YBATa CO TELIKU METAJIH U jarJieBOJIOPOAHH TaJlO3W BO ONM3MHA
Ha ypOanm cpenunu (Benec u Cxormje) [4, 5] ce HampaBeHH co (uUTOpeMennjauja ox
CTpaHa Ha aBTOPHTE.
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POLLUTION IMPACT TO AGRICULTURAL PRODUCTION
AND FOOD QUALITY AND SAFETY IN URBAN AND
PERIURBAN ZONES

Tatjana Mitkova®, Silvana Manasievska-Simikj*, Mile Markoski*

e-mail: tmitkova@fznh.ukim.edu.mk

Faculty of Agricultural Sciences and Food, “Ss Cyril and Methodius” University, Skopje,
Republic of Macedonia

Population expansion in urban zones combined with presence of industry, traffic,
energy, different waste materials, represent sources of environment pollution. This
sources emits large quantities of gas, liquid and solid waste that contains different
pollutants: SO, NO,, CO, CO,, smoke, ash, dust, heavy metals, GHG, PM particles,
volatile organic compounds, radionuclides etc. Unfortunately, air and water pollution
indirectly influence soil contamination. Soil is the basis for production of food with high
quality and safety in urban and peri-urban zones. Detail facts and data were presented in
[1]. Agriculture and particularly intensification of agricultural production causes soil
degradation and contamination, creating imbalance and furthermore affecting air and
water pollution, and finally influencing plants and animals. Ground level pollutants
damage plant cells, that results in reduced plant growth and development. According to
[5], some crops (wheat and soybean) have been found to be more sensitive to pollution,
potato, rice and maize being moderate sensitive and barley being resistant. This
information is significant, since most sensitive crops are staple food for human
population. According to [2], 75% of global emissions originate of ammonia (NHs)
emissions from fertilized land and animal waste. The reduction of the pollution’s
negative influence to agricultural production and food quality and safety, should be
combined with appropriate measures: GAP (good agricultural practices), measures to
decrease air and water pollutants and measures for soil decontamination. Practical
experience and knowledge for decontamination of soil with heavy metals and soil mixed
with petroleum hydrocarbons in a vicinity of urban areas (Veles and Skopje) [4], [3],
were made by the corresponding authors.

Keywords: pollution, agriculture, soil, food safety, phytoremediation.
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KOHTAMMWHAILINJA HA IIOYBATA U HA 3EMJOJAEJICKUTE
KYJTYPHU CO TEHIKX METAJIM BO BEJIEC 1 HEI'OBATA
OKOJIMHA 1 MO’KHHA PEHIEHUJA
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Maxkenonuja

Bo 0Boj mperyieneH TpyA ce U3HECEHH IMOJATOIM Off UCTPaXKyBarhaTa Ha HEKOH
TElIKK METAJH BO MOYBUTE M 3EMjONENCKHUTE KYNTypu of Benmec u HeroBaTa Onmcka
okonuHa. Ol CONCTBEHUTE M O] IOAATOLMTE Ha JpYyrure ucrpaxysaun [1-5] moxe na
Cce KOHCTaTWpa 3roJieMEHa COApXXKHWHA Ha HEKOM TeHmIKH MeTald BO [04YBaTa M
3eMjOMICTICKUTE KYJITYPH BO PEOHOT Ha Bemec u HeroBara mobimcka okomumHa. Kako
IJ1aBHA MPUYKHA 33 BAKBATA COCTOj0a € J0JIrOroJHIIHOTO paboTemhe Ha TOMMITHHUIATA 32
OJIOBO U IIMHK. CO}]p)KI/IHaTa Ha TCIIKKU METAJIMN BO II0YBAaTa U SGMjOJICHCKI/ITe KyJaTypu €
HAjBUCOKA BO HAjONMCKUTE JIOKATUTETH O] TOIIJIHHUIIATA 32 OJIOBO M IIMHK U Ofara co
oJfajiedyBamke O M3BOPOT Ha 3aragyBame. MeTalypIIKHOT KOMIUIEKC He pabotu 15
TOOVHY, HO IOCIENULIUTE O ICHOHHMPAHWTE TEUIKH METaJId BO IOYBaTa Ke ce
4yBCTBYBaaT U IoHaTaMy. Bo Henocpenna Giu3MHa Ha TONMWIHMIATA C€ HAOra JIETIOHHja
of 3rypa Oorata co TOKCHMYHM MeETally, KOH BETepOT TM pa3HecyBa M I'M TAJNOXH Ha
OKOJIHWTE IIOYBM M pacTeHuja. Bo oBoj Tpym ke OugaT HpeIyIOKEHH MEpKH 3a
paspeliyBambe Ha COCTOj0aTa CcO 3arajlyBambe Ha M0YBaTa M 3€MjOACICKUTE KYATYpH.
OBue MepKu Ke ce COCTOjaT O MOAETATHN HCTPAXKyBamba Ha MOYBUTE U 36MjOACIICKHUTE
KYATYypH, Kak0O M MEpPKH 3a pEeKyATHBalLlMja Ha IOYBUTE M M300p Ha COOIBETHH
3eMjOJICIICKU KYJITYpPH.

Kayunu 300poBU: KOHTaMHHAIMja, TOYBA, 3€MjOACICKH KYITYpH, TEIIKA METaH,
peKyITHBaNHja
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POLLUTION OF SOILS AND AGRICULTURAL CROPS IN THE
REGION OF VELES WITH HEAVY METALS AND POSSIBLE
SOLUTIONS FOR ITS REMEDIATION

Marjan Andreevski!, Dushko Mukaetov?, Hristina Poposka®
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LInstitute of Agriculture, “Ss. Cyril and Methodius” University, Skopje, Republic of Macedonia

This review article summarizes data related to the past investigations of heavy
metals content in soils and agricultural crops in the area of Veles and its vicinity. Within
our own and other authors investigations, a higher content of heavy metals has been
reported in the soil and agricultural crops in the region of Veles and its surroundings.
The main reason for this situation is the long term operation of the lead and zinc smelter
in this region. For these reason, the content of heavy metals in the soil and the
agricultural crops has the highest values at locations which are closer to the factory and
gradually declines as the distance of the sites increases, from the source of pollution.
The metallurgical complex was closed 15 years ago, but the negative effects of heavy
metals deposited in the soil are still present. Adjacent to the smelter, a dump site of slag
rich in toxic metals is located. This material rich with heavy metals, is spread by the
wind and deposited on surrounding soils and plants. In this paper measures for resolving
of this unfavorable situation of contamination of soils and agricultural crops will be
proposed. These measures, in fact, will be aimed towards future detailed research on soil
and crops in this area, as well as measures for remediation of the contaminated soils
with selection of appropriate agricultural crops.

Keywords: contamination, soil, agricultural crops, heavy metals, re-cultivation
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HajromeMHuoT ersucTeHIMjajicH MPEIU3BHK ICHEC, KOj ja 3aceHyBa Koja OHIIO
Jpyra JUCKyCHja, € CHCTEMaTCKOTO YHHIITYBame Ha KMBOTHATA CPEJWHA BO ypOaHUTE
obnactu. ITocnexuuure o aHTPONOrEHOTO 3aragyBambe Ha BO3LyXOT BO MakeJoHHja ce
anapMaHTHH. YpOaHUTE TPEHIOBU Ha TIpajiek¢ BO rojeMa Mepa MpPUAOHECYBaaT Co
TEeHEpUpalke HAa HEKOHTPOJMPAHW JIMHUCKU M TOBPIIMHCKM H3BOPM Ha MpallHHA:
HeaC(ba.]'[TI/IpaHI/I nmatvumTa W HEAKTUBHU MOBPIIMHU — TpaagdjiviiaTta W JCIIOHHUU BO
rpaJioBUTEe U HUBHATa OKoJMHA. [10jOBHA TOYKAa Ha aepo3arajlyBameTo € W3BOPOT Ha
3aragyBameTo. be3 n3Bop — Hema 3aramyBame. Beke cycneaupanute yectuuku PMio,
PM25 Bo BO3IyXOT IpeTCTaByBaaT HAJTEIIKO OTCTPAHIMBH 3aralyBayd Ha BO3LYXOT.
MomeHTanHo, cropes 3aKOHOT 3a jaBHA YHCTOTA, 3a MATHIITA U PAJSKHU JIOKALUH €
npensuieHa npuMmeHa Ha 10% KaaluMyMm MarHe3uyM anerar, Koj Bidjae IPHMapHO Ha
MIOrOJIEMHUTE YECTUYKU IIPH AUPEKTEH KOHTAKT, co camMo 3% edext Ha PM:s npu
WHTEH3UBHO IOIPCKYBAalkE M, BOGAHO, MMa BHCOKA ILieHa Ha Ma3apoT. JJMHaMu4HHOT
pa3Boj Ha CON-TeN- W HAHO-TEXHOIOrHMjaTa OBO3MOXKYBAa pa3BOj HAa EKOJIOMIKH U
€KOHOMCKH OJIp>KJIMBH PELICHH]ja 3a MOA00PYBamke Ha CHTHO3PHECTaTa II04Ba, a CO T0a U
CIpevyBame Ha npammHata. HoBa reHepanyja Bp3yBauykd MOIUMEPU CE€ TECTUPAHU BO
MOroJIeMH pa3Mepu Bo UepHOOWI, Kaje INTO ce MOoKakalle Kako epeKTHBEH HauuH 3a
HaMallyBalke HA BETPOBaTa W BOAHATA €po3Mja, CO IITO 3HAYUTEIHO CE CIpedyBa
IIMPEHETO Ha PaJHMOAKTHBHI YECTHUKU O KOHTaMHHUpaHuTe Mecta [1]. Bo mpmtor Ha
OBHE CO3HAHMjA, HAIIETO NPEIJIOT-pEelIeHHE Ce TEMENd Ha aKTYeJIHH M HHTEePECHU
HCTpakyBama Ha OpojHH OmomommMmepu [2] 3a momoOpyBame Ha pa3iIMYHU BUIOBU
Matepujanu (Temnesn, MecoK, UTH.), KOM HMOTeHIIMjaIHO K& MOXKAT J]a Ce MPOM3BEAYyBaaT
JIOKaJIHO, o]l OOHOBJIMBH HM3BOPU U CO PELUKIMpame OTmax. Bo paMkuTe Ha HAIIKOT
nctpaxkyBauku TnpoekT Dust-OFF, pa3suBame OmonommMmepeH OWHIEp, CO IIel
(dopMHupame TeHKa Kopa CO TOBPIIMHCKHOT CIIOj Ha TpeTHpaHaTa MO4YBa, Koja Ke
CIIpevyBa/KOHTPONIMPa IOHATAMOIIHO pa3sHECyBame¢ HAa YECTHYKHTE OJ HM3BOPOT BO
BO3IYXOT. [IpenuMHUHapHUTE pe3yNTaTH Ol JTabOpaTOPUCKUTE HUCIHTYBama Ha M30paH
pedepeHTeH MaTepWjanm — TeNel, ceé BO HAacoKa Ha YTBpIyBamke HAa HAYMHOT Ha
¢dopmupame Ha KopaTta. Edexktor Ha OMHAEPOT Bp3 TIIaBHHUTE (PU3NYKO-MEXAHUYKU
rapamMeTpyd Ha TI0o4YBaTa ce OJpeAyBa NPEeKy ONHWTHTE 3a ONTHMAJHAa BIAXKHOCT,
cnenudruIHa TSKUHA, JAKOCT HA CMOJIKHYBarbhe, TPAHUIM Ha KOH3UCTEHIIja U TYCTHHA,
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KOU Ce TUPEKTHO MOBP3aHH CO MPOTHBEPO3WBHUTE CBOJCTBA HA IOYBATa U CIYXKAT 32
IpEIBUIYBAab-¢ HA OTIOPHOCTA Ha epo3mja. McTo Taka, ke ce TecTHpaaT CHMYJIAIMCKH
MOJIETIHY 3a epo3Hja Ha JOXKJI, CO Pa3INYHO KOJIMYECTBO BPHEXH, CO MITO K€ CE MPOIICHAT
HmapaMeTpuTe Ha H3APXKIMBOCT Ha kopaTta. KoHeyHO, ce IpoleHyBa BIIHjaHHETO Ha
TeMmIiepaTypaTa Bp3 KopaTa M BIMjaHMETO Ha OWHIEpOT/KopaTa Bp3 Bereralyjara.
Jlobuennure mpenuMHUHApHU Pe3yNTaTh O] JaOOPATOPHCKHUTE TECTHpamha HU CIyKaT 3a
HojiecHa M3Benba Ha IPEABHICHUTE TEPEHCKH HCIMTYBama. Ol KpajHUTE Pe3yNTaTH
MOCPEIHO Ke Ce 3aKJIydH 3a CIOCOOHOCTa Ha OMHIEPOT Ja BIMjac 3a CIpedyBarbe Ha
M3BOPOT Ha MpalivHa.

Knyunun 306opoBu: aepozaraayBame, MpamivHa, OWOMONNMEp, OWHIEp, TI0YBa,
crabuin3anyja

JluTepartypa:
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ECOLOGICAL AND COST-EFFECTIVE SOLUTION FOR
SOIL STABILIZATION: PREVENTION OF FUGITIVE DUST
GENERATION

A. Nikolovska', E. Gjorgievska?, M. Tasevska®
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2Bizifay, Skopje, Republic of Macedonia

The biggest existential challenge today, which completely overshadows all
other discussion, is the systematic destruction of the environment in urban areas. The
consequences of anthropogenic air pollution in Macedonia are severe and immanent.
Urban construction trends produced overwhelming number of ground sources of dust
generation: unpaved roads and inactive surfaces in the cities and their surroundings.
Air pollution genesis is at the source of pollution. If there is no source - there is no
pollution. Once suspended, particles PMy and PM.s are hardly removable and
controllable air pollutants. According to the Public Hygiene Law for roads and
construction sites the use of 10% Calcium Magnesium Acetate is anticipated. Its
primary influence is on the bigger particles when in direct contact, and it has only 3%
effect on PM_ s even with intensive sprinkling. Furthermore, it has a high market price.
The dynamic development of sol-gel and nano-technology allows growth of
ecologically and economically sustainable solutions for soil improvement and
therefore, for dust prevention. We, as engineers, should be able to constantly move the
needle both on fundamental research and technological development. Large-scale tests
have been performed in Chernobyl, and a new generation of binders was shown to be
an effective way for water and wind erosion suppression, thereby preventing a spread
of radioactive particles from contaminated sites [1]. In accordance with these
findings, our proposed solution is based on the current research of numerous
biopolymers [2] for the improvement and stabilization of different types of materials
(ash, sand, etc.), which can potentially be produced locally from renewable resources
and the recycling of waste. As a part of our research project Dust-OFF, we are
developing biopolymeric binder for easy application and subsequent thin crust
formation with the surface layer of the treated soil, which will prevent/control
detachment of dust particulates from the source — in the air. In order for us to
determine the effect of the binder and the parameters of crust formation, experiments
on selected reference material — ash were performed. The laboratory determined
critical physical and mechanical parameters: optimum humidity, specific gravity,
limits of consistency and density, which are directly correlated with the properties of
the soil and used to predict the erosion resistance. Furthermore, precipitation and
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stream erosion simulations are performed on the crust, thus estimating the parameters
of its durability. Finally, the influence of the temperature and the impact of the binder
on the vegetation was estimated. The obtained preliminary results from the laboratory
testing will serve as a basis for an easier performance of the foreseen field trials. The
final results will be used as the measure of the binder’s effectiveness in increasing the
resistance to wind-induced erosion.

Keywords: air pollution, dust, biopolymers, binder, soil, stabilization.
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INPUMEHA HA HOB IIPEITAPAT BP3 BA3A HA 3EOJIUT KAJ
PACTEHUJATA U HETOBOTO BJIMJAHUE BP3
HAMAJUIYBAILETO HA 3ATAIYBAIBETO HA OKOJIMHATA
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Bo PenyOnuka MakenoHuja c€ yrire uMa J00pH €KOJIOIIKKA YCJIOBH 3a )KHBOT Ha
JyfeTo ¥ Ha JKUBOTHUTE, a IMIpeA ce, 3a ONrjeNyBame 3[paBd pacTeHHja |
NPOU3BOJICTBO Ha 3/IpaBa M He3araJieHa xpaHa. Ho, 3arajyBamero BO IJI00aTHU paMKH
NpeITU3BUKAHO OJ MHAYCTpHjaTa M ypOaHHW3alujaTta He ja OJMHMHYBa W Hallara 3emja.
Kako nocneauiia Ha Toa, ¥ Kaj HaC BO BO3JyXOT, BOJUTE, MIOUYBATA U JIp. KOHCTATHPAHU
ce OJIpEe/IeHH 30HU Ha 3arajJlyBame CO HEJJ03BOJICHH YECTUYKH.

3aroa, ronem Opoj Ha HaydyHUIM BO Peny0Oinka Makenonuja Gapaat KOHKPETHH
pellieHja 3a HaMalyBambe Ha 3araJlyBambeTo, 0co0eHO BO ypOanute cpeaunu. OcobeHo
KPUTHYHH PEOHH C€ OHHME KaJe LITO MMa HWHTEH3UBHO 3€MjOHEIICKO IPOU3BOACTBO
(mpou3BOACTBO Ha XpaHa) BO ypOanu cpeaunu. Bo Tue cpequuHu HOCTOM OIPOMHO
3araJlyBame Mmopajy yrnorpedara Ha MoOjepHa MexaHu3aluja (ropuBa) U yrnorpedara Ha
necTUuAx (OTpoBHU XeMukamun) [1, 2].

Bo mpunor Ha Toa, BO HAIIMOT TPYX HyIMME KOHKPETHO pEIIeHHe CO IMpUMEeHa
Ha HOB Mpenapar Bp3 0a3a MUHEPAJIOT 3e0JHT BO aBe BapujaHTu — Terra Foster u Terra
Powder. Hamute ncnnTyBama mokakaa Aeka oBue IpernapaTtd MOXKatT 1a 3aMeHaT ToJIeM
JIeN Of INTEeTHUTE MECTHUIUIN KOU ce yrmoTpeOyBaaT 3a 3alUTHTa Ha pacTeHujata. Mcrto
Taka, ce JOOMBaaT KBAJIMTETHH, 3JIpaBU U He3arajJieHu pacreHuja. M, HajBakHOTO mpu
aIUTMKaIja Ha 3€0JITOT € TOa IITO TOj MMa allCOPITHBEH KapaKTep U JEjCTBYBA KaKO
YucTad Ha MOYBaTa OJ OIPENSHU TEIIKH METalld U JIejCTBYBa Bp3 HompaBka Ha pH Ha
nmouBara (crope/0M ce BpIICHH cropeid reonomkute ananu3u Ha Blake) [3]. Oue
npernapaTi 0coOEHO ce IOr0IHH 32 MPUMEHa BO IIPOU3BOJCTBOTO Ha XpaHa BO ypOaHHTe
CpeIHU.

Knyynu 300poBu: 3€011T, MUHEPAJ, 3ara/lyBarbe, IECTUINIH, TEIIKH METAIN
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APPLICATION OF THE NEW PRODUCT ON THE BASE OF
ZEOLITE IN THE PLANT AND ITS IMPACT ON THE
REDUCTION OF ENVIRONMENTAL POLLUTION

Biljana Korunoska?, Vladan Pe§i¢?
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The Republic of Macedonia still has good ecological conditions for the life of
people, animals, and above all, for the cultivation of healthy plants and for the
production of healthy and unpolluted food. But pollution globally caused by industry
and urbanization, is increasingly present in our country. As a consequence, certain zones
of pollution with harmful particles have been identified in the air, water, soil, etc.

Therefore, a large number of scientists in the Republic of Macedonia are seeking
concrete solutions to reduce pollution, especially in urban areas. Especially critical
regions are those, where there is intensive agricultural production (food production) in
urban areas. In these environments there is a huge pollution due to the use of modern
machinery (fuels) and the use of pesticides (poisonous chemicals) [1, 2].

In addition, in our work, we offer a concrete solution by applying a new
preparation based on the zeolite mineral in two variants — Terra Foster and Terra
Powder. Our studies have shown that these preparations can replace most of the harmful
pesticides used for plant protection. Also, quality, healthy and unpolluted plants are
obtained. And most importantly, when applying the zeolite, it has an absorbent character
and acts as a “cleaner” of soil from certain heavy metals and acts on the soil pH
correction, (comparisons were made according to Blake’s geological analysis) [3].
These preparations are especially suitable for use in food production in urban areas.

Keywords: zeolite, mineral, pollution, pesticides, heavy metals
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OIEHA O YIIOTPEBATA HA ATCOPBUPAYKHNOT
MATEPUJAJI 3A TPETMAHOT HA CEAMMEHTH HA
CAMOTO MECTO
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OBa wucTpaxyBame Oelle CIPOBEIEHO 3a Ja c€ OLEHAaT NPUPOJHUTE
aTcopOMpauku Marepujajd BO TPETMAaHOT Ha CEIUMMEHTH Ha CaMOTO MECTO.
IlpercraBena e omeHaTta on ymnoTpebara Ha aTcOpOMPAayKMOT MaTepujal 3a
orcrpanyBamwe Ha Cu, Zn, Pb, As u Hg jonn ox BoaHu pactBopu. ATCOpOMPauyKHOT
Marepujan e Mmoaudunupana (opraicka) riauHa. MomuduiupaHara TilHa Ce COCTOU O]
OCHTOHHT, KOj € MOTU(MHUIHUPAH CO AMHUHCKU KaTjoHH. [[03UTHBHO HACTEKTPH3HPAHHUTE
A30THH jOHHM BpIIAT pa3MeHa CO JOHUTE Ha HATPUYM M KAIMYM Ha MOBPIIMHATA Ha
rnuHata [1]. OBaa pasMeHa ro jaaBa OpraHoMJICKHOT Marepujal, Koj Hema Ja ce
pacnara Bo BoJa, HO ke ce pacrara BO jarJieBOIOpOIH, KaKo IITO ce KEPO3UH, TOpHBa U
Taka HaTamy. UeTMpHBAJICHTHHTE aMHHCKU CHHIMPH C€ IPOIINPYBAaaT IOJAJEKy OJ
MOBpIIMHATA HA TJIIMHATA BO BojaTa [2]. AMHUHCKaTa BpCKa cera € HeyTpalHa, 3aToa IITO
€ NPHULBPCTEHA 3a IOBpIIMHATA Ha IJIMHATA, NPETBOPAjKU IO LEIHOT CHCTEM BO
HEJOHCKHM IIOBPIIMHCKM aKTUBEH MaTepujal CO LBPCTa OCHOBA, OJHOCHO CTaHYBa
HEJOHCKa OpraHcka riauHa. OpraHckaTa IJIMHA Hajae TojleMa MpUMeHa BO MOA3EMHHUTE
BOAM M BO TPETMAaHOT 32 OTHAaZHH BOAM, IIOTOYHO BO MPETTPETMAHOT Kaj
aTcOpOIIMOHUTE CUCTEMH CO aKTUBEH jarjieH. HajmpaBo e oapenena coapkunara Ha Cu,
Zn, Pb, As u Hg on 8 nokarmu Ha 5 paznuunu aimabountu o odonacra: Exc - Apcenar -
octpoB Jla Manmanena (OT). IlpumepokoT on opraHckata TJIHMHA € TOATOTBEH BO
nadoparopuja co cepuja mporecH (Mepemwe, GUITPUPAbE, CYIICHE) 3a IPUMEPOILUTE 12
OugaT MOATOTBEHHW WM COOIBETHH 3a yHoTpeba BO coomBeTHHTE HWHCTpymeHTH. Ce
kopuctemie JAR TEST co 6p3una ox 200 rpm 3a Memame W aTOMCKa aIlCOPIIIHOHA
cnektpockonuja (AAC) — CHEKTpoaHANUTHYKA TIIOCTallKa 3a KBAHTUTATUBHO
onpenenyBame Ha COApXKMHATA HAa XEMHCKUTE eNeMeHTH. EKcreprMeHTaIHUTe
NOJaTONM 32 paMHOTeXKa Ce MpPUKaXKaHH co TnoMom Ha JlaHrmMupoBHuTe U
OpojHTNXOBUTE MoenHn Ha n3oTepMmu. Ce 3aKiIydd JieKa OpraHCKaTa IiihHa € J00ap
aTcopOeHT 3a orcTpanyBame Ha Cu, Zn, Pb, As u Hg joHn ox BomHU pacTBopH.

Kayunu 300poBH: aTcOpOCHT, KaTjOHH, OpPTaHCKa TIJIMHA, aTOMCKa AalCOPIIIHOHA
CIEKTPOCKOIHja, H30TepMa
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FOR THE TREATMENT OF IN SITU SEDIMENT
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This study was devoted to the investigation of the natural adsorbent materials use
in the treatment of in situ sediments. The evaluation of the use of the adsorbent material
for removal of Cu, Zn, Pb, As and Hg ions from aqueous solutions are presented. The
adsorbent material is modified clay (organoclay). Organoclays consist of bentonite that
has been modified with quaternary amine cations. The positively charged nitrogen
cation exchanges with sodium and calcium ions on the clay surface [1]. This exchange
provides an organophilic material, which will not swell in water, but will swell in
hydrocarbon fluids such as kerosene, diesel fuel, and so on. The quaternary amine
chains extend away from the clay surface into the water [2]. The amine chain is now
neutral because the cation is attached to the clay surface, rendering the entire system
into a non-ionic surfactant with a solid base, i.e. it becomes a non-ionic organoclay.
Organoclays have found increased application in ground water and waste water
treatment as a pre-treatment for activated carbon adsorption systems. Firstly, the content
of Cu, Zn, Pb, As and Hg from 8 sampling points in 5 different depth from the
Provenance: Ex — Arsenal area — island of La Maddalena (OT) was determined. The
reactive core mat was prepared in the laboratory with a series of processes (washing,
filtering, drying) to make the samples suitable for their use in appropriate devices. JAR
TEST with the velocity of 200 rpm for mixture of the solutions and atomic absorption
spectroscopy (AAS) — spectro-analytical procedure was used for the quantitative
determination of the chemical elements. The equilibrium experimental data were
correlated with Langmuir and Freundlich isotherm models. It was concluded that
organoclay have been found to be good adsorbent for removal of Cu, Zn, Pb, As and Hg
ions from aqueous solutions.

Keywords: adsorbent, cations, organoclay, atomic absorption spectroscopy, isotherm
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H3Bopot Parmrge, xoj e riaBeH cHaOayBad co Boxa 3a mueme Ha rpaxor Ckomje, e
JonupaH Bo momHOXjeto Ha JKexneHcknoT MacuB, koj BO 3HadajHa Mepa € KapCTUGHIMpaH
[1]. Co uen momobpo na ce pazdbepe caMuOT MEXaHU3aM Ha XpaHEH-E Ha MOA3EMHUTE BOJIU O/
OBOj HM3BOp, KakO M HHMBHOTO BpeME Ha 3aJpKyBamke BO IOI3EMjeTo, Oca H3BEICHU
HCTpaKyBama MOBP3aHU CO ONPEICITYBahe HA M30TONCKUTE COAPXKHMHHM Ha KUCIOPONOT U
Bozopoxor (O , H) Bo mpuMeponn Ha Boja O JIOKAJIHHOT XHIAPOJIOMIKK muKiyc [2-3].
MozesnoT Ha JIMHeapHa perpecHja Ha IMOAATOLUTE 3a CTAOMIHUTE M30TOIM BO NPUMEPOLIUTE
Ha JIOKaJTHWTE BPHEXM ja Hane cieaHaBa 3aBMcHOCT: O°H = 7,46 8'30 +9,56 u mokaxa
rpanuent ox -3,06 %o/100m 3a &’H 3aBucHOCTa Ol HaAMOpPCKAaTa BUCOYMHA HA Koja ce
(dbopmupaar BpHexuTe. XUAPOIOLUIKUTE MEPEerha, KAKO U aHAIM3UTE HAa XEMUCKHOT COCTaB Ha
MOBPLIMHCKUTE M Ha IMOA3EMHHUTE BOIM BO CIMBHOTO IOApayje Ha u3BOpoT Pamrue ja
MoKaYkaa TPUpOJATa HAa HHUBHATA XUJPOJIONIKA KOMYyHHKanuja. Ha oBoj HaumH Oerie
II0OCOYEHO JeKa 3a BpeMe Ha BHUCOKHMTE BOJOCTOM Ha pekata Bappap kaj mpo¢uioT BoO C.
[Bopue, nogzemuute Boau ro xpanaT JKemeHcknor MacuB, nofeka BO BpeMe Ha HHCKH
BOJIOCTOM HMMaMe oOpareH mporec. Bo o0umor na ce mo0iamKuMme A0 IITO MOopealieH
MeXaHU3aM Ha XpaHEHETO Ha BOMUTE O M3BOPOT Pairve, NpUMEHET € €AHOKENNCKH MOJIEN
Ha MEIIAmke CO TPU BIIE3HM KOMIIOHEHTH (BPHEXH, BOAW 0 pekarta Bapmap u nmaGoku
aprecku Bomu). Hymepuukara cumynanuja Oa3upaHa Ha TPUTUYMCKHTE TOAATOLU 34
JIOKQJIHUTE BPHEXH, KAKO M BP3 OCHOBA Ha JIe(pUHUPAHUOT OIHOC HA BIE3HUTE KOMIIOHEHTH,
oBO3MOXKH Tpecmerka Ha MPT (cpenHo Bpeme Ha 3a[apKyBame) Ha BoJaTa BO akBH(EpOT
nouupan mon JKemencknor MacuB, koja ro XpaHu u3BopoT Pamrye. Tpacupamero Ha
MOA3EMHHUTE BOAM BO C. PaoTwHIE, mopaau ompeaenyBame Ha HUBHATA (HITPaLMOHATA
Op3uHa, BOSITHO NMOMOTHA M BO YTBPAYBAH-CTO Ha XWAPOJIOLIKATAa BPCKAa HAa OBHE BOIU CO
BOJIUTE OJ1 M3BOPOT Parue (IeMOHCTpUpPAjKU peaTUBHO Op3a KomyHuKanuja o 10 mena).
OBue pe3ynTaTd eIHO3HAYHO YKa)KyBaaT HA PAHJIMBOCTA Ha BOJAHTE OJ OBOj 3HaYaeH MU3BOP
Ha BOJa 3a MHEHE KaKo M Ha motpedaTa o1 MOCTOjaHa IPIKa 3a 3aIUTHTA Ha UCIUTYBAHUTE
JIOKQJTHH TIOBPILIMHCKY ¥ TMTOJ3EMHH BOJIH, OCOOCHO MOpaan (HakToT ITO Beke € pEerHCTpUpaH
MpOIOp Ha KOHTAMHHMpAHUTE Mom3eMHH Boxu co Cr'® (IecTBaeHTHH XPOMHHM jOHH) BO
HAacoKa O] JIOKAJINTETOT Ha MopaHenrHara ¢padpuka ,,JyroxpoM™ u Hej3HHATA HHIYCTPHCKATa
neronrja koH JKeneH u u3Bopot Parrue.

Kiayynu 300poBH: NOTEKIO M 3alUTUTa HA IOA3EMHUTE BOILU, TPACHPAE, MOICIHPAEE
natupame, n3pop Parrge
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Rashce Spring which serves as the main source of drinking water for the City of
Skopje is located at the foot of the widely karstified Zeden Massif [1]. In order to better
understand the mechanisms of groundwater recharge and residence time, investigations
by using isotope tracers such as *H, 2H, ®H, and 80 in water samples from the local
hydrological cycle, were performed [2-3]. A linear regression model of stable isotope
data of precipitation samples results in the best-fit equation of 3°H= 7.46 &0 +9.56,
and shows a &°H dependence from the altitude of precipitation formation with a gradient
of -3.06 %0/100m. The hydrological measurements and analysis of water chemistry of
the surface water and groundwater in the catchment area of the Rashce Spring have
shown their hydrological relationship. This was confirmed by seasonal variation of the
groundwater level at Dvorce Profile, showing that the local groundwater is flowing
towards the Zeden Massif in spring, while in autumn we observed the opposite situation.
A one-cell mixing model was applied, with three inlet-components (Precipitation,
Vardar River and deep artesian water). Numerical simulation based on tritium data of
the local precipitation and based on a defined ratio of the inlet components allowed
calculation of the MRT (Mean Residence Time) of the water of the aquifer located
below the Zeden Massif which is recharging the Rashce Spring. In addition to this, the
filtration velocity of the groundwater in the village of Raotince was determined by
injecting of Na-Fluorescein as a tracer in one of the observation wells. In the same time
the injected tracer helped in determination of the hydrological connection between the
Polog groundwater and the Rashce Spring, demonstrating a relatively fast
communication (10 days). This result provides also substantial information about the
vulnerability of this water resource and the necessity for better conservation of the
investigated local surface and groundwater. This is especially due to the fact that the
contaminated groundwater with Cr*® coming from the former “Yugochrom” facilities
(village of Jegunovce) and its industrial waste deposited material nearby, have already
reached the Zeden Massif, causing a great risk for the Rashce Spring as well.

Keywords: origin and protection, groundwater tracing, modeling, dating, Rashce Spring
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KBAJIMUTETOT HA NIOBPIHIMHCKUTE BOAU BO PETUOHOT
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HcnuryBamaTta Ha KBAJIMTETOT Ha TOBPIIMHCKATE BoAM BO PemyOnnka
MakeqoHHja JaTUpaar oj CpeAMHAaTa Ha LIeSCeTTUTE FOJMHM Ha MHHATHOT BEK, Kora
Onnenennero 3a caHWTapHa KOHTPOJIA Ha KBAJMTETOT Ha BoauTe Npu Boenara OonHuia
Bo Ckomje crpoBenyBa PEOBHHM aHajIM3HM Ha TEIIKUTE METald M MHUKPOOHOIOIIKATa
cocroj0a Ha npupogHUTE BojoTelH. JloOueHuTe pe3ydaTaTH yKaxyBaa Ha jaceH
NPUTHUCOK Ha Hacenoute, moceOHO Ha rpanor CKormje, Bp3 KBAIUTETOT Ha BOJAUTE,
noceOHO BO OJIHOC Ha CrielU(UYHU TEIIKW MeTanu U konudopmuu Gakrepuu. [IpBute
00U 3a TIOBp3YyBale HAa KBAJIMTETOT HAa BOJUTE CO COCTAaBOT M alyJaHTHOCTa Ha
QITMTE Kako OMOJIOIIKAaTa KOMIIOHEHTa Ha XWJAPOIEHO3UTE TIPEe3eMEHH Ce BO
JeBeNICCeTTUTE TOAMHM, NP IUTO C€ ONpElETIeHH NeT pa3iNyHU 3aeJHULIU Ha aird
KapaKTepPUCTHYHHU 3a COOJBETHHTE HHMBOA HA 3araJyBame II0 TEKOT Ha pekata Bapmap.
Pesynrature Ha OBHE HCTpa)KyBamba 3a IPBMAT I'0 JOKYMEHTHPAaT CHIHOTO BIMjaHUE HA
rpaJoBHUTE 0 TEKOT Ha pekata Bapmap, koe IOBelyBa 0 €KCTPEMHO YHHIUTYBAIbE Ha
MuKpodiopaTa ¥ mojaBa Ha ,,MPTBH JeNOBU 1O pedHuorT Tek. Bo 2000 roauHa
noHeceHa e PamkoBHata aupektuBa 3a Bomute Ha EY (P/IB), koja ro BoBemyBa
KOHIIENTOT Ha OMOJIONIKHUTE €JIEMEHTH HA KBAJUTETOT BO LIEHTAPOT HA MOHHUTOPHHIOT
Ha BOZXWTE IT0 MPUHLUIIOT Ha ONpeaenyBame Ha pedepenTHH BpenHocTd. Ha ocHoBa Ha
PB, Bo 2009-2010 rommna YXMP no Hapauka Ha rpajgor CKkolje chpoBenyBa
KOMIUIEKCHH HCTpaxkyBama Ha cuTe BomoTenu Bo Ckomcko [lome. JloOuenurte
pe3yaTaTH ce IOpa3HTeNHH, CO jaCHH JOKa3W JeKa PEeYHCH CUTE WCIHUTYBaHU
€KOCHCTEMH TIOKa)KyBaaT JIOMIA MM eKCTPEMHO JIOIIa cocToj0a Ha XUIAPOOHOIICHO3UTE,
CO eKCTPEMHO BIIOIIEHH MHKPOOHOJIOIIKY MOKa3aTenu. VM mocienHuTe akTHBHOCTH Ha
MHUHHCTEPCTBOTO 32 KMBOTHA CPEHHA M IIPOCTOPHO IUIAHMPAme 32 alpoKCHMaldja Ha
EV-nerucnatuBara om 2015 roamHa TW TOTBpAYBaaT [dOCETAlIHATE CO3HAHHja 3a
KatacTpoa THUTE BIMjaHHja HA XyMaHUTE HAceIOW Bp3 NPUPOIHUTE BOIOTEIH BO
3eMjata. EBHIEHTHO € JeKa HETaTHMBHUTE BIHMjaHHja BpP3 BOJHHUTE EKOCHCTEMH BO
3eMjata ce HOITOTPajHH, KOMIUIEKCHH W HaleKocekHH. COONBETHO, pelIeHHjaTa 3a
YTBPICHUATE COCTOjOM CO KBAJIHMTETOT HAa BOIUTE IMOCEOHO BO OKOJMMHATA HA TPaIOT
Ckomnje Tpeba qa OuaaT KOMIUIEKCHH, KOOPIWHUPAHH U J]a Ce Mpe3eMaT BeJHAII, CO IIeT
MIOCTUTHYBAIbE Ha IIEJINTE Ha 3aKOHOT 3a BoaW Ha PM.

Knyynan 30opoBu: kBamurer Ha BoaW, Hacenmbu — Ckomje, OMOMHIMKATOPH
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SURFACE WATER QUALITY IN SKOPJE REGION DETECTED
BY MEANS OF BIOLOGICAL INDICATORS

Svetislav Krstié
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Institute of Biology, Faculty of Natural Sciences and Mathematics, “Ss. Cyril and Methodius”
University, Skopje, Republic of Macedonia

Surface water quality investigations in the Republic of Macedonia were initiated
in the middle of the 60°s of the last century when the department for sanitary control of
the water quality within the former Military hospital in Skopje conducted regular
analyses of the heavy metals and microbiology conditions of the natural watercourses.
The obtained results pointed towards clear pressures of human settlements, especially
the city of Skopje, on water quality regarding the presence of specific heavy metals and
coliform bacteria. The first attempt to correlate the water quality with the composition
and abundance of algae as a biological component of hydrocenosys was recorded in the
90’s resulting in postulation of five different algal communities that represented specific
levels of pollution along the River Vardar watercourse. These results document for the
first time the intensive impact of human settlements along the River Vardar that results
in extreme devastation of the microflora and occurrence of ‘dead river stretches’. In
2000, the EU Commission enacted the Water Framework Directive which introduces the
concept of monitoring of biological quality elements based on the referent conditions
principle. Based on WFD, in 2009-2010 HMA upon the request by the city of Skopje,
conducted complex investigations on all watercourses located in Skopje valley. The
obtained results were devastating, clearly pointing to the poor or bad conditions of
hydrobiocenosys in almost all examined ecosystems coupled by extremely worsened
microbiological conditions. Lastly, the activities of the Ministry of Environment and
Physical Planning in relation to the approximation of the EU legislation in 2015 also
corroborate the findings that human settlements exert catastrophic impacts on the
natural watercourses in the country. It is therefore evident that the negative impacts on
the surface waters in the country are prolonged, complex and far reaching.
Consequently, the solutions for the detected situation with water quality, especially in
the vicinity of Skopje, should be complex, coordinated and initiated as soon as possible,
in order to achieve the goals postulated in the latest Law on Waters in the Republic of
Macedonia.

Keywords: surface water quality, settlements — Skopje, bioindicators
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3 Buo Unskenepunr JJOO, VcTpaxyBauky IIEHTap 3a IPEMMEHETa MUKPOOHONIOTH]a 1
onorexnonoruja, Cxonje, Perybimka Makemonuja

BOBC}IZ OTl'[allHI/ITC KOMYHaJIHU U UHAYCTPUCKU BOAU IIPETCTAaByBaaT XETEPOrcHa
MElIIaBUHA Ha Pa3IM4yHU COEIAMHEHHja, Mely KOM crafaaT ¥ OMOJIOIIKH TEIIKO
pasrpauIuBH COEAMHEHHWja, KaKo IITO CE aMOHM)jaKOT, IMjaHUAWTE, THOLMAHATUTE W
MHOTY TOKCHYHHM OpTraHCKM 3araJyBaud, Kako INTO ce (EHOJIUTe, MOHO- |
MOJIMIUKIIUYHHA COC}II/IHCHI/Ija KoM coApKaT a3oT W MNOJIUMUOUKINYKKA apOMaTCKH
jarneBomopoau (PAH) [1]. Kako pe3yarar Ha Toa, OBHE COeJMHEHH]a ja OrpAaHUYyBaaT
NpUMEHATa HA KJIACHYHUTE OMOJIOLIKUTE MPOLECH 3a TPETMaH Ha BakoB BHJ ediryeHTH
co mpuMeHa Ha OuoakTuBHa THma [2]. [lopaau yHUKaTHUTE rpaHylapHH aTpUOYTH,
aepoOHaTa TpaHyJIalMja MOXKE YCIEIIHO Ja ce KOPUCTH 3a OTCTpaHyBambe Ha
CIIOMEHATUTE COEIMHEHU]A.

Hen: Llenta Ha HUCTpaKyBameTO HAa OBOj MPOEKT € MPOU3BOACTBO M NPAKTUYHA
NpUMEHA Ha aepOOHH IPaHyINPaHN MUKPOOPTaHH3MHU.

Marepujan u Meroau: M3IBOjyBameTo HOBH COEBH MHUKPOOPTaHU3MHU O
aKTUBHATa THHA € BPLIEHO CO INPUMEHAa Ha KIACHYHH MHKPOOHMOJOIIKM TEXHHKH.
JlerepMuHanjaTa W KapakTepu3aldja Ha wu3onatuTe Oasupanu Ha 16s RNA e
copoBeneHa co Kkopucrewe CR-texmomormja. CrnenemeTro Ha KHHETHKaTa Ha
pasrpanyBame HAa HEKOHM COSIMHEHHja BO BJIE3HATa M BO HM3JIe3HATa OTMAagHA BOJA Of
OWOJIOIIKHMOT CHCTEM 32 TPETMaH Ha OTIaIHHU BOJAW,E CIPOBENCHO BO JIAOOPATOPHCKH U
BO HOJIYHHAYCTPUCKU OHOPEAKTOPH.

Pesynrati: VYcmemHo e cHpoBeleH Npomec Ha IPOU3BOACTBO Ha aepoOHH
TPaHyIu Off MPETXOAHO U30JMPAHH U IalITHPaH OakTepucku m3onati. Co IMOAroToBKa
Ha aepoOHM TpaHyIH, BO NaOOpaTOPHCKM M TIONYHHIYCTPUCKH YCIOBH, CE Yycliea
CTaOWITHO Ja Cc€ OTCTpaHaT a30THUTE M APYTd OHOJOIIKH TEHIKO pas3rpauluBH
coequaeHuja. [Ipomssenern ce 10 Torm OakTeprcka OMomaca Of aepoOHH TPaHYIH U
THE Ce aIUIMLHUPaHK BO JBE MPOYUCTUTEIIHN CTAHUIIM, €HA 32 TPETMaH Ha MHIYCTPUCKH
OTIIaJHU BOJM U €[JHA 32 TPETMaH Ha KOMYHAJTHH OTIIaIHH BOJIH.

3akiaydok: Co mpuMeHa Ha CTaOHIHM aepOOHH TPaHYIHUPaHU MUKPOOPTaHH3MHU,
NPETXOHO CENEKIMOHUPAHH W aJanTHpaHW Ha BHCOKH CONPXKUHH a30THH H IPYTd
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TOKCHYHHU COCIAMHCHUja, MOXKE Jla C¢ IIOCTUTHE KBAJIWUTCTHO TMPOYHCTYBAEC Ha
OTIAJHATE BOAM BO IOCTOJHUTE, OJHOCHO BO HOBOW3TPAJICHUTE MPOYHUCTHTEITHA
CTaHMIIA.

Knyunn 300poBu: acpoOHM rpaHyJIUpaHH MHKPOOPTraHW3MH, OHOJIOIIKM TpETMaH Ha
WHIIyCTPUCKU ¥ KOMYHAJIHHU OTIIaIHH BOJH
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NEW TECHNOLOGIES IN WASTEWATER TREATMENT
USING GRANULAR MICROORGANISMS
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3Bio Engineering LLC, Research Center for Applied Microbiology and Biotechnology, Skopje,
Republic of Macedonia

Introduction: The municipal and industrial wastewater constitute a heterogeneous
mixture of different compounds, including biologically difficult degradable compounds
such as ammonia, cyanides, thiocyanates and very toxic organic pollutants, such as
phenols, mono- and polycyclic compounds containing nitrogen and polycyclic aromatic
hydrocarbons (PAH) [1]. As a result, these compounds limit the use of classical
biological processes for the treatment of this type of effluents by applying bioactive
sludge [2]. Because of the unique granular attributes, the aerobic granulation can be
successfully used to remove the aforementioned compounds.

Purpose: The purpose of the research in this project is production and practical
application of aerobic granular microorganisms.

Material and Methods: The isolation of new strains of microorganisms from
active sludge was carried out using classical microbiological techniques. The
determination and characterization of the isolates based on 16s RNA is carried out using
PSR technology. The monitoring of the kinetics of degradation of individual compounds
in the inlet and outlet wastewater from the biological wastewater treatment system is
carried out in laboratory and semi-industrial bioreactors.

Results: The process of aerobic granules production from previously isolated and
adapted bacterial isolates has been successfully implemented. With the preparation of
aerobic granules, in laboratory and semi-industrial conditions, it was possible to
stabilize nitrogen and other biologically difficult degradable compounds. 10 tons of
bacterial biomass from aerobic granules have been produced and applied in two
treatment plants, one for industrial wastewater treatment and one for treatment for
municipal wastewater.

Conclusion: With the usage of stable aerobic granular microorganisms,
previously selected and adapted to high content of nitrogen and other toxic compounds,
quality wastewater treatment can be achieved in existing or newly built treatment plants.

Keywords: aerobic granular microorganisms, biological treatment of industrial and
municipal wastewater
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[Tpumenara Ha MeMOpPaHCKO-CenapaoHUTe MPOIECH BO TPETMaHOT HA BOJHUTE
pecypcu (IIpOYUCTYBake Ha MOBPIIMHCKH U OTIAHU BOAM) BO MOCIEIHNUTE TOIUHU € BO
sHauureneH nogem [1]. IIpou3BoACTBOTO Ha HOBH THIIOBH HAa MeMOpaHU CO Pa3IUYHU
nepMeadWIHN KapaKTePUCTHKH M TNep(OpPMaHCH OBO3MOXKYBAa HCTUTE JIECHO Ja Ce
BKJIOIIAT BO MEMOpaHCKM MOAYJIM KOHM Ce IMOBEKke Ce KOpPHCTAaT BO MpOILIECHTE Ha
MemOpaHcka ¢untpauuja [2].

CoBpeMeHata MeMOpaHCKa TEXHOJIOI'Hja, KOja € Jied 0J OMOJIOIIKUOT TPEeTMaH,
OBO3MOXYBa JOOMBamkE HA TPETUPAHATA BOZA CO BUCOK KBAJIUTET, IITO € BO COMJIACHOCT
CO ce IOCTPOTUTE CTaHIAPIM W PEryjJaTUBH 3a BIHMjaHUETO HA OTIAJHUTE BOAU BP3
KHMBOTHaTa cpequHa. [IpumeHeTnTe MEMOpPAaHCKM MOAY/IHM ja CellapupaaT TpeTHpaHaTa
BOJa O AaKTUBHATa MW, CO IUTO CE OBO3MOXYBa MPOIECOT BO MEMOPAaHCKUOT
OuopeakTop 1a ce OJBHMBA CO ONTHMAalHa KOHLEHTpAallMja HA aKTHBHA MII U HHUCKA
KOHIIEHTpallja Ha CYCIEHIUpPaHH MaTepuu BO MpolecHpaHaTta Boxa. Bo mpuHOun
MOCTOjaT IIECT BUJOBH HA MEMOPAHCKU KOH(PUIYypaIlMi KO MOXKAT Jia ce KOpPUCTaT BO
MPOLIECOT Ha MeMOpaHCcKa (uiaTpanuja,u Toa: MemMOpaHcka KoH(HUrypaldja co paMHH
wioyn, MeMmOpaHCKa KOH(HTrypaluja co IIyIUIMBU BIaKHa, TOBEKElleBHA MeMOpaHCKa
KoH(pUrypanuja, KOHQUrypanuja Ha KamnuiapHH LEBKH, (HUITEp-KaceTa W CIUpaeH
mick. [IperxomHo crmomMeHaTUTE MEMOpAHCKH KOHQUTYpalwH, HajuecTo ce
NpOU3BEAYyBaaT IIOOAETHO €O 1€ Ja OHIaT MMIUIEMEHTHPAHH BO COOIBETHH
MeMOpaHCKH Moxyid. Bo MeMOpaHCKO cemapalioHHTE NpOLEeCH 3a TPEeTMaH Ha
OTIIAAHU BOJM C€ KOPHUCTAT CIEIHHTe KOH(QHIypamuu: KOH(HIypammja Ha paMHH
IUI0YHM, KOH(HUTYpaIFja Ha NIYIUTMBA BJIaKHA U TIOBEKEeIleBHA KOH(HUTypamnyja.

Lenra Ha 0BOj TpyX € nmu3ajH Ha MeMOpaHcku onopeaktop (MBP) 3a Tperman Ha
OTIAJHATE BOOM Ol TepMHHAIWTE Ha aepoipoMor Bo Ckomje. Hdwm3ajumpanata MBP
MOCTPOjKa 32 IPEYUCTYBAE Ha OTIAIHUTE BOIH € CO CIICITHUTE KapaKTEPHCTUKHU:CET O]
acmmerpraar PVDF memOpann co qumensnn Ha niopu of 0,08 pm, criakyBaHH BO JBa
MeMOpaHckn Moxyna ox 100 cocTaBHH €IWHHMIM, BKYITHA aKTHBHA MeMOpaHCKa
noppmmHa o7 180 m? paboren memOpancku duykc ox 15-21 1/m%h npu Tpanc
MeMOpaHCKH TpPUTHCOK 10 MakcuMamnHud 200 mbar W rpaBUTalMOHEH pPEXHM Ha
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MeMmOpaHcka guiTpanuja. PaOOTHHOT KanmamuTeT Ha CTYJMPAHUOT CHCTEM H3HecyBa 85
m® ormajHa Boja Ha JIeH M BKYyIEH pabOTeH BOJIYMEH HAa CHCTEMOT 3a TpPeTMaH Ha
ornaaxu Boau on V = 81 m,

KJIy‘lHI/I 360p0BI/I: OTIaaHu BOAU, MeM6paHCKI/I 6HopeaKTop , aKTUBHA MHUJI
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The application of membrane separation processes in water treatment
(purification of surface and waste water) in the last few years is rapidly increasing [1].
The production of new membrane types with different permeable characteristics and
performances allows them to be fitted in membrane modules that are already been used
in the membrane filtration [2].

The quality of the effluent from the wastewater plant is very important since the
local regulations of the outgoing parameters are getting tighter. The contemporary
membrane technology which is part of the biological treatment allows high quality
effluent. It is a separation of biological active sludge generated during the wastewater
treatment process, as it is allowing high operating sludge concentrations and low
suspended solids in the filtered water. There are six types of membrane configurations
which can be used in the membrane filtration process: flat sheet, hollow fiber,
multitubular, capillary tube, pleated filter cartridge, spiral wound. All membranes are
produced in a way that allows embedding in appropriate module. From the listed six
types of available membrane configuration only three are suitable for membrane
bioreactor technology: flat sheet, hollow fiber, multitubular.

In the frame of this article, the design of membrane bioreactor (MBR) for airport
terminals wastewater treatment in Skopje was performed. The investigated wastewater
treatment plant by MBR system has the following properties: the asymmetric
membranes have nominal pore size of 0.08 pm. The membrane configuration is
composed of flat sheet type PVDF membrane panels mounted in two modules, each
holding up to 100 pieces. The operating filtration flow is 15 to 21 I/m?h with maximum
trans membrane pressure (TMP) 200 mbar and works with gravitation filtration. The
operating capacity of the studied MBR system is 85 m3day and the plant effective
volume is V=81 m?,

Keywords: wastewater, membrane bioreactor, active sludge
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OtBopeHuTe 3eneHd npocTopu Bo Ckollje He ce BO (POKYCOT Ha MOIMTHKATA 3a
pa3Boj Ha TpaloOT M TMOKpaj CO3HAHWjaTa 3a HUBHATA HECOMHEHa (YHKIHMja 3a
nofo0pyBame Ha KBAJMTETOT Ha JKMBOTHATA CPEAMHA U 3aCHIIyBambETO Ha TpalaHCKHUTE
WHHIMJaTHBH 32 3allTHTAa Ha IIOCTOJHUTE YypOaHW OTBOPEHH 3€JCHH IOBPIIUHU.
OueHyBajku Jieka € HEOIXOJCH COO/IBETEH IMPHOJ 3a Ja ce coodpa3aT COCTOjOUTEe Ha
OTBOPEHUTE 3€JE€HH IIPOCTOPU CO OIIITHTE BPEJHOCTH M CO TIOTpeOUTe Ha
omrectBoto, ['pagor Ckorje npucranu koH u3pabotka Ha CTyauja 3a o3ejeHyBambe Ha
Ckorje (2015). Bo ucTpaxkyBameTo € HanpaBeH 00U/l OTBOPEHUTE 3€JICHU MTPOCTOPH Jia
ce corjenaaT Ha MHTETpalieH U ceoldaTeH HauuH. [JIaBHUTE LEMM ce OQHeCyBaaT Ha
UIeHTH(UKYBake Ha OrpaHNYyBamkaTa U Ha NOTEHIHjAIUTE BO TPAJOT U Ja Ce YTBpAAT
U Jla ce MPEeIoKAT HACOKH 32 OCTBApYBambe Ha NMPEIBHICHUTE LENH — YHAIpeIyBambe
Ha TIONIUTHKaTa 3a 00e30eqyBame Ha 3EMJUINTE HAMEHETO 3a OTBOPEHH 3EIICHU
MPOCTOPH, ITOJ00PYBahe HA HUBHUTE KBAJIUTATHBHY, €KOJIOIIKH U COLMjaTHN (YHKIIHH,
3alITHTa Ha OHWONIOIIKaTa pasHOBUIHOCT BO Tpajgor u Bo Ckomckara KotnmHa,
MIOCTUTHYBAalk¢ HWJCHTUTET Ha ypOaHaTta CTpyKTypa © ypOaHHOT aMOHeHT,
00e30emyBame HOB KBaJIUTETEH 3€JIeH (DOHI U APYTO.

Mertonosonikara paMKa € HHTEpAUCHUIUIMHAPHA U CE 3aCHOBAa Ha EBPOIICKUTE
Hacokn (URGE, 2008, INTERG III), xom tH cyOnuMupaaT WHTEpPHAIIMOHAITHUTE
CO3HaHHja W 3aJ0XOW 3a TomoOpyBame Ha KBAJIWTETOT HA J>KMBOTHATa CpeIWHA M
3acTaneHocta M (QYHKIHOHHPAmETO Ha YpOaHUTE OTBOPEHH 3€JIE€HH ITOBPIIMHM.
CrynujaTa € CTPYKTypHpaHa BO TpW Jejia: aHalh3a Ha COCTOjOMTe, OleHa Ha
npobjeMuTe ¥ TOTEHLHjaIuTe W (HOpMyNUpame MpEenopaku 3a OCTBapyBambe Ha
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nocraBeHute weiad. (OCHOBa MPETCTaBYyBaaT HEKOJKY CEHapaTHH HCTPaXXKyBamba
MOATOTBEHH OJ EKCIEepTH Of pas3iu4yHu obnacTH (KIMMaTa M METEOPOJIOLIKUTE
BIMjaHWja HAa YNOOHOCTA Ha YOBEKOT, OHMOJIOIIKaTa pa3sHOBUAHOCT Bo CKomje W BO
Cronckata Kotnuna, 3eleHUTe NOBPIIMHU BO YPOAHUCTHYKOTO IUIAHHPAHE, HAYHMHOT
Ha KODHUCTEH€ W YNpaByBame CO OTBOPCHHUTE 3€JCHH TOBPIIM). AHATH3UTE Ha
COCTOjOMTE W TMPOLCHUTE Ha MOXXHOCTHTE CE H3BPIICHH CO OIJIe[ Ha KBaJIHUTETOT,
KBAaHTUTETOT, KOPUCTCHETO U IUIAHUPAETO, KaKO W YIOPaBYBAKETO CO ypOaHHTE
OTBOPEHH 3€JICHH Iofipayja.

Kayunu 3060poBu: ypOaHu 0TBOPEHH NPOCTOPH, KBAJIHUTET HA KHUBOTHATA CPEIMHA
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Open green areas in Skopje are not in the focus of the development policy of
the city despite knowing about their unsigned function in improvement of the
environmental quality and the reinforcement of the civil initiatives for their protection.
Estimating that there is need of an appropriate approach to fit the conditions of the open
green areas with the common values, the needs of society, the City of Skopje accessed
to develop a study of greening the City of Skopje (2015). In the research an attempt is
made to foresee the urban green areas in an integral and comprehensive way. The main
aims refer to identify the constraints and possibilities in the City and to develop and
suggest the recommendations for realization of the predicted goals — improvement of the
policy to secure the land for urban open and green areas, improvement their quality,
ecological and social functions, protect the biodiversity in the City and Valley of
Skopje, achieve the identity of the urban structure and ambient, secure new qualitative
green fund etc.

The methodological framework is interdisciplinary and based on the European
directives from the research projects (URGE, 2008, INEREG IlI) where the
international knowledge and the commitments for improvement of the quality of the
environment and the occurrence and functions of the urban open green areas are
sublimated. The Study is structured in three parts: analysis of the existing situation,
evaluation of the problems and potentials and development of the directives to achieve
the set of the goals. The background are several separate researches prepared by experts
in different areas (climate impacts on the comfort, biodiversity in the city and its
surrounding, urban open and green areas in the urban planning, the way they are used
and the managed). Analysis of the existing situation and evaluations of the possibilities
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are developed according to quality, quantity, utilization and planning and management
of the urban open and green areas.
Keywords: urban open spaces, quality of living environment
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3arajlyBameTo U MOCJIEIUIHUTE 32 KBATHTETOT Ha )UBOTOT U 3J]paBjeTO Ha JIyleTo
€ eIeH Of MOTOJIEMHTE MPOOIEMHU Ha JICHEIIHHIIATa CO KOU C€ COOYYBaaT PEUHCH CHUTE
IPazioBU BO CBETOT. HekBanmuTeTHa BOJa 3a MUEH-E, 3araIcHHOT BO3IYX, IPETPYIaHOCTA
CO OTIAJ, HEKOHTPOJIUPAHATA OCBETICHOCT, c€ KIYYHUTE NMPOOJIEMH CO KOHM Ce MayaT
HajroJIeMUTe CBETCKM IPAZOBH CO HEKOHTPOIHPAH PAcT, OCOOCHO BO HEPa3BUCHHTE
3eMju. Ho, oBoj mpobnem e anapmanteH u Bo PenyOonika MakeioHuja, Yiy rpajioBu BO
IIOCIIEJHUTE JIECETHHA TOIUHM CE CBETCKH JIHEPH MO CTEMEHOT Ha 3arajgeHoct. Ckorje,
TeroBo, KymaHoBO, HO M JApYruTe MOMAajd TIPajoBU IOCTOjaHO C€ MOJ 3aKaHa Ha
SHOPMHO 3arajyBame Off CEKaKOB BHJI.

INokpaj mo3HaTHTE NPUYMHUTENN HA 3arajyBambaTa, ce MOCTaByBa IIPAILAETO:
JaJd U CaMOTO IUIAHMpAambe Ha WAHHOT Pa3BOj Ha IPAaJOBUTE € eIHA OJf HOCCUKHUTE
MIPUYMHM 33 CE I03arajieHuTe rpafioBu Bo PemyOnnka Makenonuja. YpOaHUCTHUKOTO
IUIAHUPAkETO, YHja OCHOBA € HeosnOepajHaTa EKOHOMHja, Ce KapaKTepusupa co
JlaBame¢ INPEAHOCT HAa HMHTEH3MBHHOT EKOHOMCKM pacT W IpaBaTa Ha IIpUBaTHATa
COIICTBEHOCT HaJl jABHUOT MHTEpeC, MHTEH3UBHATA M3rpa0a Kako yCIIOB 32 CTEKHYBambe
KanuTaJl ¥ CclI. BakBuTe TeHASHIMM [OBeAyBaaT IO HeECICACHE Ha CEBKYITHHTE
NOTPeOHM Ha TparaHuTe W, CO TOa, HEIOYNTYBame Ha IOTPEOUTE O COOABETHA
UHOPACTPYKTYpa, jaBHH YCIYI'H M CEPBHCH, CIOOOIHHM TPajCcKd INPOCTOPH H CII.
Hamanenure ouekyBama O LETUCXONHO M XOJIMCTHYKO IUTAHUPAamE Ha Pa3BOjOT Ha
eleH Tpal, I'M JOBeAyBa IpajoBHTE 1O Koyanc. [IpemsrpaseHocTa, HEOIPKIMBHTE
TPAaHCHOPTHH CHCTEMH, HECOOJBETHOTO TPETHPAKE Ha OTHAJOT, HEIOIPKYBAKETO Ha
eKOJIOIIKUTE CHCTEMH, HEEKOHOMHYHOTO U HEOJPIKIINBO TPOIICHE Ha PECypcHpe U CII.,
ce caMo OJf TIOCIIEANINTE Ha HECOOABETHOPO YPOAHUCTHYKO IIAHUPAEHE.

Kiayunu 300poBu: ypOaHHCTHYKO IDIAaHUPAkHE, OAPKINB ypOaH pa3Boj
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Pollution and its effects on the quality of people’s life and health are one of the
major problems today that almost all cities in the world are facing. The poor quality of
the drinking water, the polluted air, excessive waste, light pollution, are the main
problems that affect the world’s largest cities facing uncontrollable growth, especially in
underdeveloped countries. This problem is also becoming an issue in the Republic of
Macedonia, where, in the last ten years, many of its cities, by the level of pollution, are
among the world’s leaders. Skopje, Tetovo, Kumanovo, and other smaller towns, are
continually under threat of enormous pollution of all kinds.

Besides the known causes of pollution, the question is whether the planning of
the future development of cities is also one of the main reasons for the more polluted
cities in the Republic of Macedonia. Urban planning, the basis of which is the neoliberal
economy, is characterized by the intense economic growth, giving priority to the rights
of private ownership over the public interest, intensive construction as a condition for
acquiring capital, and so on. Such tendencies result in non-observance of the overall
needs of the citizens, thus disregarding the needs of adequate infrastructure, public
services, free urban spaces, and so on. The reduced expectations of expedient and
holistic planning for the development of one city, lead the cities to collapse. Over-
construction, unsustainable transport systems, inadequate waste treatment, unsustainable
environmental systems, the uneconomic and unsustainable spending of resources, and so
on, are mainly due to the consequence of inappropriate urban planning.

Keywords: urban planning, sustainable urban development
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YpOaHHOT pa3BOj 3HAUMTEIHO BIHjac HAa TOYBEHUTEC M HAa BOJHUTE PECYPCH.
[IpoGiemure co epo3ujaTa NMOTEKHYBAaT OJ OKOJIHUTE IUIAaHWHM, HO UCTO Taka, M O]
PUIOBUTE BO TpaJoBUTE M O TrpaawnvimuTara. MHTeH3uTeToT Ha epo3uja Ha
rpaauiumTaTa (Bo U HaaBOp o1 ypOaHa cpenanna) Moxe na oume 1o 2000 maTu moBHCOK
OTKOJIKY Ha IIyMmcko 3emjuimire, 200 maté moroneM OTKONKY Ha macumraTta u 10-20
natd morojeM oj o0paGoTnuBOTO 3emjuiire. Ilokpaj Toa, Ha TpajWiMINTAaTa CeE
reHepHupaaT CeJIMMEHTH MCIIONHETH CO Pa3HM 3arajyBayd, Kako mTo ce ¢ocdop, a3or,
Ha(TEeHN MPOAYKTH U IPYTH XEMHUKAIIUH, KO JIECHO Ce arcopOrpaar WK ce pacTBOpaaT
Bo Boaute. Hayununm ox CAJ] mpoueHyBaar neka mrerata o ypOaHata epo3uja ce
JBIKH ofl 192 MUIMOHM AoNapu A0 2,2 MUIHjapI I0OJapH HETO-IITETH T'OAMIIHO BO
CA/l. Mepkure 3a 3amTHTa OJ €po3HWja, MOKPaj HAMAIyBameTO Ha MHTCH3UTETOT Ha
epo3Wja Ha I0YBaTa, 3HAYMTEIHO BIMjaaT M BP3 BO3LYXOT W BP3 BOAATa, HO M BpP3
ypOaHata uHPPACTPYKTYypa.

Cnopen 3akoHOT 3a BOZA, CEKOja eIUHHIA Ha JIOKAJHATa CaMOyIpaBa, Kako H
ceKoja BOJOCTONAHCKA OpraHu3aiuja, oOBp3aHa € na neduHupa epo3vBHHU Mojpadja —
EIl (obmactm Kajge IOTO epo3WjaTa TH 3arpo3yBa HacelieHUTE MecTa H
uHppacTpykrypara) u nojpadja 3arpozoeru oj eposuja [I3E — (obmactu kanme mTo
IpoMeHaTa Ha KOPHUCTEHETO Ha 3EMJUILITETO, O0COOCHO HaMallyBameTO Ha LIyMCKaTa
MIOKPHUBKA, MOXKE [1a IPEIU3BUKA CHIIHH MPOLIECH Ha epo3HjaTa) BO paMKHTE HAa HUBHATA
TEpUTOpHUja, ¥ BP3 OCHOBA Ha TOa Ja C€ IMOATOTBM AaKIHMCKH IUIaH 3a 3aIUTHTA OJ
epo3mjara.

I'enepanHo, mHTEH3HTETOT Ha epo3uja Bo Ckomckuor PermoH e cmmueH co
HAIMOHAJHATE MPOCEYHH BpenHocTH. lloBpmMHATa IMOA HajroieM HHTEH3UTET Ha
eposuja I u II, usHecyBa BkymHo 12570,7 ha. On oBaa MOBpIIMHA, KAKO €PO3UBHU
nozpayja ce nepunupanu 5874 ha. ITokpaj Toa, Kako moapadja 3arpo3eHH Off epo3Hja ce
neunupanu u 36332 ha.

AKIMCKHOT TUIaH ce Oa3zmpaiine Ha MOMEHTatHaTa coctoj6a u Ha ['All-ananm3aTa
Ha CHUTE MPUPOIHHU U CONMOCKOHOMCKH (hakTopu Ha eposmja. ['All-anammzaTta mokaxa
3HAYUTENIEeH OpPOj HEOCTATOIM BO CHTE aHATHM3MPAHH 00IAaCTH.

Bp3 ocHOBa Ha aHanM3aTa Ha HEIOCTATOLM Oelle MOATOTBEH AKIMCKU IUIaH, BO
KOj TIPBO C€ TPEATOKEHH aIMHHUCTPATHBHU MEpPKH — 3a0paHeTH aKTHBHOCTH W
3aJJOJDKUTEITHA AKTHBHOCTH, IOCEOHO 32 E€pPO3MBHH Iofpadja, OXHOCHO ,,0fpadja
3arpo3eHu of epo3uja’. 3a 1a ce OBO3MOXKAT YCJIOBH 3a MOJIECHO CIIPOBENYyBame Ha
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JpYTUTE, MPEUIOKEHH Ce IIeCT MEpKH (Ha HAIMOHAJIHO HHBO) M YETHPU MepKH (Ha
PETHOHATTHO/JIOKATHO HUBO). Bo rpymara TEXHHYKH MEPKH NPEIJIOKEHH Ce MEPKH 3a:
3aIlTUTa Of €pO3Uja HAa 3EMjONEIICKO 3eMjuIlTe (2); 3alTHTa Ol epo3Mja Ha IIyMa U
MOYTIPUPOAHHU 00nacTh (5); TEXHNYKO-METMOPATHBHI MEPKH (3alITUTa Ofl €po3Hja BO
MaJiy TOpOM, japyrH W ci. (2); 3amTura O epo3ujaTa Ha BEIITAauykKo AerpaaupaHo
3eMjumTe (TpaJriInITa, KOMOBH, jaJIOBUINTA, [M03ajMHUIITA, JIETOHUH (4), HaMaTyBame
Ha ONAaCHOCTUTE O] TIOPOjHU Hajoarama (1); HaMamyBamke Ha TPAHCIIOPTOT HA HAHOCH
(2) n HamamyBame Ha M3JIOKEHOCTa Ha omacHocTH. [loHaTamy, THe ce IMOJETaNHO
pa3paboTeHn Ha HUBO Ha OMIITHHH. 3a CEKOja aKTMBHOCT JAe(pUHUPAaHU Ce: TPHOPUTETOT
(om HajBUCOK 1, 710 HAJHU30K 5), OATOBOPHH HHCTUTYIIMH U OPHUEHTAIIMCKA IICHA.

Kankynanumjata Ha Tpomonure 6emre oOpeMeHeTa rnopaju (pakToT MTo HEKOU O]
MepkuTre u akTmBHOCTUTe ce ad hoc (ypemyBame japyra), HEKOHM OJ HHB CE
KOHTHHYHPAHU (OAPXKYBabe, CICNCHE, YHNCTEHhE HA TIOPOjHU KOPUTA), HEKOH OJ HUB Ce
KpaTKOpOuHH (ypeoyBame Ha TI0pOj), HEKOU O] HUB Ce JIOJIrOpPOYHO (NoyMyBame). Bo
BO INpECMETKaTa He Ce 3eMaaTr NpEIBUJ CIEJHUBE TO3UIMU: YHCTEHEC Ha KaHAIW U
MIOPOjHU KOpHTA (TOA € aKTUBHOCT KOja € 3aKOHCKa 00BpcKa M Tpeba Ja ce BpIIU CeKoja
TOJIHA O] CTPaHa HAa HaJUISKHHUTE CYOjeKTH); OAICNYBAKETO U 3alITUTATA HA IIyMUTE
U UIYMCKUTE KyITypH (TOa € 3aKOHCKa OOBpCKa Ha CyOjeKTHTe KOM yIpaByBaaT U
CTONaHUCYBAT CO HUB); aKTHMBHOCTH ILUTO CE€ BO HAIJIKHOCT Ha Pa3jIMYHU WHCTUTYLUH
(MHCHEKINH, TOHECYBambe aKTH, OMIYKH); OOBPCKH Ha KOHIIECHOHEPH, M3BEIyBayd Ha
rpajiekHd paboTH; OOBPCKM HAa IPUBAaTHU COICTBEHHMIM Ha 3emjuiire (MocTojat
cyOBEHIMH 32 100pH MPAKTHKH) U JIp.

BkynHuTe MOYETHM Tpowmionu 3a MepkuTe U paboTuTe (AKTMBHOCTHTE) 3a
3allTUTa O] epo3Hja M MOPOM Ce MPOIIEHEeTH Kako mTo cienyBa: ['pax Cromje — 35,95
MIJIMOHHU eBpa (01 HUB 3a MomryMmyBame — 34,65 MIUTHOHM eBpa u 1,3 MIJTHOHH €Bpa 3a
npyru mepku) u Ckoncku Permon — 43,9 mwimonu eBpa, (momymyBame — 38,6
MIJIMOHH €Bpa U IpYrH 5,34 MIUTHOHH €Bpa).

Cnopen Tpoutorure, onruHara Capaj ancoiayrHo qomuHupa co 30,37 MUTHOHH
eBpa (30 mumHoHHM eBpa 3a momrymMyBame). OBaa BpPEmHOCT € TOpagl 3HAYUTETHO
rojieMara IOBpIIMHA BO OMIITHHATA, KOja MMa BUCOK €PO3HUBEH NOTECHIHjal U TUPEKTHO
WIA WHAAPEKTHO TH 3arpo3yBa W 3HAa4YajHUTE MHOPACTPYKTYPHH OOjeKTH: aBTONATOT
Ckomje—TeToBO, PErHOHANHHOT Nar W Skenesnnmata lopue Ilerpos—Pamyma n
akymynamjata MaTtka. Ako ro uckiryanMe Capaj, ONIITHHHATE BO KOM Tpeba ma ce
MHBECTHPAAT HAJBHCOKN (pMHAHCHCKH cpenctBa ce: I opue ITerpos (3,3 MIIHOHH eBpa),
I'a3u baba (1,27 munuonn espa) u [lerposen (1,8 Mumonu espa).

JMHaMIYKIOT TUIaH € MOAroTBeH 3a 10-roguimeH mepwon, co 3alelnemka aeka
MOIIYMYBAKETO Ha €pO3UBHUTE OOJIACTH € TUIAHUPAHO 32 JIOITOPOYCH EePUOI.

Kayunu 360poBu: pu3UK 071 €po3Hja, 3aITHTA OJ] €PO3Hja, aKIUCKHU TuTaH, CKOIICKI
Pervon
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Urban development has a significant impact on soil and water resources. Erosion
problems origin from the surrounding mountains, but also from the hills in the cities and
construction sites where erosion intensity sites can be up to 2,000 times higher than on
forest land, 200 times greater than pastures, and 10-20 times larger than arable land. In
addition, a deposit filled with various pollutants such as phosphorus, nitrogen,
petroleum products, and other chemicals that are easily absorbed or dissolved in the
effluent is generated at the construction sites. Urban erosion polluters generate from $
192 million to $ 2.2 billion net damage per year in the United States. Erosion control
measures beside the decrease of the soil erosion intensity have significantly influence on
the air and water, and the urban infrastructure.

According to the Law on Water, each Local Municipality Administration and
each water economy are obliged to define actual erosion risk areas — AERA (areas that
affect settlements and infrastructure) and — PERA - (areas where land use change
especially decrease of forest cover could cause high intensity erosion processes) within
their area and based on them to prepare Action Plan for erosion control.

Generally, erosion intensity in the Skopje region is similar to the national
average values. The area under the highest erosion intensity | and Il, cover in total
12,570.7 ha. Out of them as actual erosion risk areas are defined 5,874 ha. In addition,
as potential erosion risk areas are defined 36,332 ha.

The Action Plan was based on a current situation and the GAP analyses of all
natural and socioeconomic factors of erosion. GAP analyses show significant numbers
of GAPs in all target areas.

Within the Action Plan firstly are proposed Administrative measures: forbidden
activities and obligatory activities separately for AERA and PERA. To enable the
environment for easier implementation of other measures are proposed 6 measures (on
national level) and 4 measures (on regional/local level). In the group of technical
measures are proposed measures for: Protection against erosion on agricultural land (2);
Protection against erosion on forest and semi natural areas (5); Technical- ameliorative
structures (erosion control in small streams (2); Erosion control on artificial degraded
land (construction sites, excavation sites, borrow pit, ash slags (4); Decreasing severity
of torrent flood hazard (1). Increasing bed conveyance (2); Decrease of sediment
transport (2); Decrease of exposure to hazards (2)
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Further, these actions are more detailed on the level of municipality. For each
measure are defined: priority (1 — high to 5 low), responsible institutions and initial
costs.

The calculation of costs is overburdened with the fact that some of the measures
are ad-hoc (i.e. gully control, some of them are continued (maintenance, monitoring,
cleaning of torrent beds), some of them are short-term (torrent control), some of them
long-term (afforestation). In the calculation are not calculated the following positions:
Cleaning of channels and torrent beds (it is an activity that is a legal obligation and is
done every year), silviculture and protection of forests (it is common activity and
MAWEFE pays for this each year); activities that are usual in the various institutions,
inspections, amendments), obligations of concessioners, contractor of construction
works, obligations of private land owners (there are subsidies for good practices).

The total initial costs for erosion and torrent control measures and activities are
estimated as follow: City of Skopje — 35.95 Million Euros (out of them for afforestation
34.65 ME and 1.3 ME for other measures), Skopje Region — 43.9 ME (afforestation —
38.6 ME and other 5.34 ME). The costs for erosion control in the municipality of Saraj
is absolutely the highest - 30.37 ME (30 ME for afforestation). This value is high because
significant area in the municipality is with high erosion potential and directly or
indirectly harms infrastructure objects: the highway Skopje-Tetovo, the regional road
and railway Gjorce Petrov — Radusha and the Matka reservoir. If we exclude Saraj, the
municipalities where the highest finances area should be invested are: Gjorce Petrov
(3.3, ME), Gazi Baba (1.27 ME), and Petrovec 1.8 ME.

The dynamic plan is prepared for 10-years duration, while the
afforestation is planned for long-term period.

Keywords: erosion risk, erosion control, action plan, Skopje region
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1UlyMapCKI/I ¢axynter, Yansepsurer ,,CB. Kupmr u Metonyj“, Crorje, Perrydnuka Makemonmja

Curte BHIOBU 3CJICHWIO BO ypOaHaTa cpemuHa o00e30eqyBaaT OpOjHH T.H.
exocucreMcku ycnyru [1]. IlapkoBute, ypOaHWTE LIyMH, TPEBHHLMTE, T'PaJAWHUTE,
JIypH ¥ 3€JICHUTE SHJIOBH, IPOMOBHPAAT NICUXOJIOIIKY PETHOCTH U 3rojieMeHa (hu3nuka
aKTHBHOCT, a CO TOA MMaaT CYIITUHCKHU IO3UTUBEH eeKT Bp3 37]paBjeTo Ha TpalaHuTe U
CIIy)aT Kako yONlaKyBauM Ha CTPECHHOT KMBOT. [locTojaT OpOjHM UCTpa)kyBarba KOM
NOTBp/IyBaaT Jieka ypOaHOTO 3eJIeHUIIO TO HamallyBa 3araJlyBambeTo Ha BO3IyXOT [2] u
Ha yp0aHOTO 3arpeBame, Koe UCTO Taka, ce cMeTa 3a (hopMa Ha 3arajayBame [3].

Bo cenremBpu 2018 1. ce pokycupaBMe Ha JOIMPAKE H PETUCTPUPabE JpBja BO
Ckorje KOM C€ HEeMOCPEJHO WIIM CPEIHOPOYHO 3arpo3eHd Iopajd Toa INTO Ce
3a00MKOJIEHH €O LBPCTH MaTepHjajd HA HHBO Ha KOPEHOBHOT BpaT, M BEKEe Ce BO
JMPEKTEeH KOHTaKT MW ke Oupmat Bo Onucka MaHuHA. J[pBjaTa mTO ce BO KOHTAakT ce
IpeaMeT Ha OLITeTyBame (HapaHyBambe), HAIyKHYBAalbe HAa KOpaTa M HaBJIETYBambe Ha
[IATOT€HH M MHCEKTH. BO eKCTpeMHHM ciydad, O COICTBEHHOT pPacT BO OKOJIHHTE
COJIMHM MaTepHjalii Ce YHHIUTYBaaT )KMBHUTE TKUBA IIOJ KOpaTa U TOA PE3ylTHpa CO
cyliemke Ha 1enu credia. Bo 3aBUCHOCT 0] pacTojaHMETO Ha OKOJNHHOT Matepujai
(acganT, 6eToH, IOYKH, IITUIM U APYTO) A0 HAJABOPEIIHATA KOpa Ha cTe0aTa, ApBjaTa
ru nojenuBme Bo 5 kareropuu (0 — koHrtakT; I — 6e3 koHTakT 10 S5 cm; Il — o 5 mo 15
cm; 1 —ox 15 no 30 cm; IV — ox 30 1o 50 ¢cm). Peructpupasme 175 ronemu credia Bo
kareropujara 0 (CO KOHTaKT), KOM C€ BO HEMOCPEHA OMACHOCT Ofi YHHIITYyBame. Mcro
Taka, peructpupaBme 110 crebra Bo mpBara kareropuja u 195, 140 u 110 crebma Bo
JpYTUTE KaTerOpUH, PEJOCIIEIHO.

IIBpcTro uM mpenopadyBame Ha CIyXOHTE OITOBOPHH 3a OApXKyBame Ha
yp6anoTo 3emeHWsI0 BO TpafoT CKomje W HErOBHTE ONINTHHHA Ja Mpe3eMaT WTHH
aKTUBHOCTH 32 OCIO0OAYBabe TOBOJHO MPOCTOP 3a HOPMAJIEH PacT Ha crebiara Ha
HHMBO Ha moyBa. OBa € eIeH OJ HajIIECHUTE U NMOSBTUHU HAYMHH 3a NMPOJOJDKYBAkhE Ha
JKMBOTHHOT BEK Ha OBHE cTe0JIa, IIOHEKOrall U CO JEIeHNH, H TOa BO CpeHA BO KOja U
0e3 Toa CTaHyBa MHOTY IIPOOJIEMaTHIHO Ja Ce cajaT rojeMu credma.

Kayunu 300poBu: cymieme, paHd Ha JIpBjaTa, MyKamke Kopa
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STRANGLED TREES IN URBAN GREENERY — A BAD
PRACTICE EASY TO SOLVE AND SAVE NUMEROUS
INDIVIDUAL TREES, OTHERWISE FACING IMMINENT
DESTRUCTION

Kiril Sotirovski?, Bosko Cvetkovskit

e-mail: kirils@sf.ukim.edu.mk

Faculty of Forestry, “Ss. Cyril and Methodius” University, Skopje, Republic of Macedonia

All types of greenery in the urban environment provide a number of so-called
ecosystem services [1]. Parks, urban forests, lawns, gardens and even green walls
promote psychological wellbeing and physical activities, therefore having profound
positive effects on the citizens’ health in general and serving as buffers to stressful life.
Furthermore, there have been numerous studies confirming that urban greenery
mitigates air pollution [2] and urban heating, also considered as a type of pollution [3].

In September 2018, we focused on registering trees in Skopje which are under
immediate and mid-term danger due to being surrounded by solid materials at ground
level and are either already in direct contact, or will be so in the near future. Trees in
contact are subject to wounding, bark fissure and entrance of pathogens and insects, or
in extreme cases, where they are girdled by their growth into surrounding solid
materials, to dying off.

Depending on the distance of the surrounding material (asphalt, concrete, tiles,
wood boards, other) to the outer bark of trees, we divided them into 5 categories (0 —
contact; I —non-contactto 5 cm; Il —5to 15 cm; 111 — 15 to 30 cm; IV — 30 to 50 cm).
We registered 175 large trees in the 0 category (contact) which are in imminent danger
of dying off. Also, we registered another 110 trees in the first category and 195, 140 and
110 trees in the following categories, respectively.

We highly recommend that services responsible for maintenance of urban greenery in
Skopje and its municipalities, take immediate activities into freeing up sufficient space
for the trees to grow normally and free of contact at ground level. This is one of the
easiest and least expensive means of extending the life span of these trees, sometimes up
to decades, in an environment where it is becoming very difficult to plant larger trees

anyway.
Keywords: dieback, tree wounds, bark fissure.
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EKOLHEHTPUYHA ®UNJI1030PUJA HA TPOCTOPHOTO
IINIAHUPAIBE: MUT UJIN PEAJIHOCT?

Baago Kam6oBcku

e-mail: vladok@manu.edu.mk

IlenTap 3a CTpaTerucKy HCTpaKyBarmba, MaKeJOHCKa aKkaJieMija Ha HAYKUTE H YMETHOCTHTE,
Crkomje, Perrydnuka Makenonuja

Pa3Bojor Ha COBpeMEHOTO MOCT-UHIYCTPUCKOTO OMIITECTBO IO COOYYBA YOBEKOT
HE caMO CO HHM3a HECIIOPHM TOTOJHOCTH Of KOPHUCTEHETO HAa HETOBHTE IUIONOBH 3a
nogo0pyBame Ha KBAJIUTETOT Ha )KUBOTOT- MIPOLIMPYBAmHETO Ha 3HAeHaTa, MOOMITHOCTA,
KOpPHCTEHETO Ha MH(POPMATHYKHTE TEXHOJOIMH UTH., TYKYy M CO HUCTO Taka OpOjHU U
CepHO3HM HETaTUBHH HYC-TIPOAYKTH, KAaKO IITO € IpEHAaceleHOCTa Ha TIpajoBUTE,
€KOJIOIIKOTO 3arajiyBambe WM KpUMHUHAJIOT. Bo nocienHuBe nekany Kako KOHTPamyHKT
Ha THE HEraTMBHHU aCleKTH Ha TEXHOJIOIIKaTa JAWMEH3Wja Ha Pa3BOjOT Ce I0jaByBa
eKOleHTpUYHaTa (Guao3o(duja, Kako MpaBel] Ha CHHTETUYKAaTa MUCIOBHA MPOEKIMja Ha
HWJIHUHATa IITO BO CBOjOT d)OKyC ro uMa IpaBOTO Ha XHUBOT U XYMAaHUOT U OAPIKIIUB
pa3Boj Ha ONMIUTECTBOTO. Taa IO MocMaTpa CBETOT, HNPUPOAHOTO OKPYKyBame Ha
YOBEKOT, OMIITECTBEHHOT U KYITYPHHOT KOHTEKCT BO KOj )KMBEe KaKO KOMIUIEKC BO KOj
MOpa Jla MOCTOM BHATpPEIIHA KOXEPEHTHOCT, KOjallTO O €IHa CTpaHa He IO COIHpa
€KOHOMCKHOT M CEBKYIHHOT OIIITECTBEH Pa3BOj, HO BO HETOBHOT LIEHTAp CEKOrall Io
CTaBa YOBEKOBHOT JKMBOT KAaKO IPUBMIIETHja Ha CETAlIHUTE, HO U HAa TeHEPALMUTE LITO
Joaraat Mo HUB.

Bo cBeriMHaTta Ha CHHTETHYKOTO IIOCMAaTpameé HAa COBPEMEHHOT pPasBoj,
(OoKycHpameTo Ha HAaydHHOT MHTEPEC KOH Pa3BOjOT HA MAKEJOHCKOTO OIMIITECTBO €
MOTTUKHATO CO CO3HAHMETO AeKa Toa JIEHeC Ce Haora BO MapaJoKCajHa CHUTyalldja: Ha
HHM30K CTEIIeH Ha TEXHOJIOIIKA M €KOHOMCKa Pa3BHEHOCT, TOA € JAUPEKTHO COOYEHO CO
HETaTHBHUTE HYC-TIPONYKTH LITO PaBOjOT BO IJIOOAJHM pa3MepH TH cO3IaBa BO
ONIITECTBA KOWIITO MMAaaT KamaluTeT Ja My CHpPOTHCTaBaT KOHCONHMIUPaH
eKOIIEHTPUYEeH KOHIENT (CKaHAMHABCKUTE OINUTECTBa, Ha mpumep). [lopaau Toa,
HAaMeCTO IUIAHUPAEhE HA IIPOCTOPHHUOT Pa3Boj, Kako OMTHA KOMIIOHEHTA Ha CEKOE CBECHO
U pasyMHO (QYHIMPAHO NPOEKTUpame Ha HIHMHATA, TOA € 3allaJHATO BO XaOTHYHA
CHTYyaIlHja, BO KOja BlIajfieee Hajrpyd mparMaTu3aMm, KpUMHUHAI U Kopynmuja. Odpaszern Ha
TaKBaTa IOryOHA OpUEHTAIlja IpeTcTaByBa rpanot Ckomje, 9ujmTo qegoMupan pa3Boj
ja TpaHcdopMmupa Op)kaBaTa BO CTPaOTEH U HEXYMaH MAcTOJOHT COCTaBEH O] O'POMHa
I7laBa Ha KOjallTo, KaKO OTEXKHATa TeHKa HUTKA, BHCH KPEBKO U CE IMOUCTOIITEHO TEJO.
He e HelormyHo 3a TakBaTa CTYKTypa, MaKeIOHCKOTO OMIITECTBO Jia To J0OHUe UMETO Ha
TOj Tpaa Kako MMe Ha Ienara apxasa. ,,Ckomje 2014 cranyBa cuMOO0I 3a MOTIOIHO
MIPOMAIIEHO U OecHepCreKTUBHO KpeHpame Ha MIHWHATA, KO HE CaMo IITO TOro.yBa,
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TYKy NPETCTaBYBa CEPHO3CH MPUIOHEC KOH OMIITECTBEHATA CTAarHAILWja, HA3ayBambe U
KOHTHHYHMpPAHa TOJIMTUYKA U JIPXKaBHA KPH3a.

INopanu Toa, HayKaTa € HE caMO TIOBHKaHa, TYKY M IOJDKHA Ja SBOHH Ha y30yHa
M Ha HEXyMaHaTa, HEKOMIIETEHTHAa WM KPHUMHHOIe€Ha CcTpaTerdja (IOMPaBO HEj3UHO
OTCYCTBO) Ha TMPOCTOPHO IUIAHHpAWmEe KAKO KIY4eH €IEeMEHT Ha CEeBKYITHHOT
OIIITECTBEH Pa3BOj Jla W CIPOTHCTABM HAy4yHO (pyHAMpaHA MPOEKIHja, CO Koja Ke TO
OrpaHUYM MONUTHYKHOT BOJTYHTapH3aM. Bo cornmacHoCT co eKOLEHTPHUYHUOT MPHUCTAI,
KaKO CBOja OCHOBA TaKBaTa MpOeKIrja O Tpebaio 1a ru IepHUHUpPA [EITUTE Ha Pa3BOjoT
MO 3HAKOT Ha ,,5-A° JIEKOHIIEHTpaIWja, MEUCHTpaIu3aluja, IeMeTPONOoNH3aIlHja,
JIMCTIEp3Uja Ha WHCTUTYIMUTE W JCKpUMHUHANIM3aImMja. ['pajeeTo Ha elleH MOTIOIHO
HOB TNpHCTal Bp3 TakBa OCHOBA OWM MOpaj 3a CBOj MOYETOK Ja IO HMMa OIIITHOT
MOpPATOPHYM, TIPONHUIIIAH CO 3aKOH, HA CHTE MOCTOjHH IUTAHOBH M 3aKOHH 32 MPOCTOPHO
IJIaHUpame, ypOaHU3aIHja U rpaie’KHUILITBO.

Kuyunu 300poBu: exoneHTpryHa Guinozoduja
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ECOCENTRIC PHILOSOPHY OF PHYSICAL PLANNING:
MYTH OR REALITY?

Vlado Kambovski
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Center for Strategic Research, Macedonian Academy of Sciences and Arts, Skopje, Republic of
Macedonia

The development of the modern post-industrial society confronts the man not
only with a series of undeniable benefits from the use of its fruits for improving the
quality of life-the knowledge expansion, maobility, the use of information technologies,
etc., but also with numerous and serious negative by-products, such as overcrowding
of the cities, environmental pollution or crime. In recent decades, as a counterpoint to
these negative aspects of the technological extent of the development, ecocentered
philosophy emerges as a stream of the future synthetic thought projection, which in its
focus has the right to life and the humane, sustainable development of the society. This
ecocentric approach observes the world, the natural environment of the man, the social
and cultural context in which he lives as a complex with an internal coherence, which,
on the one hand, does not stop the economic and overall social development, but at the
same time, it sets the center on the human life as a privilege not only of the present
generation, but also of the generations to come.

In the light of the synthetic observation of the modern development, the focusing
of the scientific interest on the Macedonian society is motivated by the knowledge of
its present paradoxically low level of technological and economic development, it is
directly confronted with the negative by-products, created globally in societies that
have the capacity to oppose it a consolidated ecocentric concept (Scandinavian
societies, for example). Therefore, instead of developing physical planning, as an
essential component of any projecting of the future based on conscious and reason, it is
fallen in a chaotic situation in which the ruthless pragmatism, crime and corruption
prevail. The city of Skopje represents a model of such a devastating orientation, which
deformed development transforms the state into an inhuman mastodon made up of a
huge head on which, hangs a fragile and exhausted body, as a aggravated, tiny thread.
It is illogical for such a structure, the Macedonian society to get the name of that city
as the name of the entire state. "Skopje 2014" becomes a symbol of a completely failed
and unpredictable creation of the future, which not only affects but also represents a
serious contribution to the social stagnation, backwardness and continuous political
and state crisis.

Therefore, science is not only summoned, but it is obliged to ring the alarm for
the inhuman, incompetent and criminogen strategy (more accurately its absence) of
physical planning as a key element of the overall social development and to counter it
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using a scientifically based projection, by which it will limit political volunteerism. In
accordance with the eco-centric approach, as its ground, such a projection should
define the development goals under the sign of "5-d": deconcentration,
decentralization, demetropolization, dispersion of institutions and decriminalization.
Building a completely new approach on such a basis would have to have at its very
beginning the general moratorium prescribed by law on all existing plans and laws on
physical planning, urbanization and construction.

Keywords: ecocentric philosophy
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Busnjata 3a Ckorje — maMeTeH rpaj ¥ JOITOPOYHHUTE LIEIH 33 Pa3Boj Ha TPajoT
ce neUHUpAHU BO YETHUPH TIIABHH ACMICKTH HA Pa3BOjOT HA TPAJIOT: MAMETHO KHUBECHE,
MaMeTHa KMBOTHA CPEINHA, TAMETHH MHOBAIIMH M MTAMETHO Bliajicehe. Pa3BuBameTo Ha
ctpaterujata 3a CKollje — MaMeTeH Tpajl, Koja CieayBa Mo ne(UHUPakETO Ha BU3HjaTa U
JIONTOPOYHK [ETM, Mopa Jda ce Oa3upa Ha aHAJMTHYKA MOPHCTal M HMHTErPATHO
pa3bupame Ha CTPATETHCKHTE ACMEeKTH Ha (YHKIIMOHHPAWETO HA TPajoT M TJABHUTE
IPEAU3BHIN CO KOHM CE€ COOYyBa IpafoT M ypbaruTe cucremu. OuekyBamara ce JIeka
u3paboTKaTa Ha CTpaTerujaTa HajIpBMH OM OBO3MOXWIA MOAOOpO pa3dupame Ha
IIOCTOjHAaTa €OCT0j0a BO pasIIeAyBaHUTE acHEeKTH Ha (DYHKIMOHHMPAHETO Ha Ipajor,
KaKo eKOHOMHjaTa, J>KMBOTHATA CpPEIHHA, OMIITECTBEHHOT MWBOT, MOOHIHOCTA,
BJIAJIeCH-ETO, MHOBAlMMTE, IpalfaHuTe W ypOaHaTa OTIOPHOCT, HHU3 COIVICAYBame H
ciesiele Ha cooiBeTeH Opoj unaukaropu. Crpaterwjata 3a Ckollje — mameTeH rpaj
JOTIOJIHUTENHO Tpeba Ja TW pasBue AeHHUpAaHUTE JOITOPOYHH LEIU M a 00e30enu
OJp)KJIMBAa paMKa 3a HUBHA IIOHATAMOIIHA OIEpalMOHAJHM3allija HHU3 Pa3BUBABE H
JneuHUpame Ha KpaTKOPOYHH Lieli. Mepkute miro 61 Ouiie YTBp/ICHH CO CTpaTerujara
Tpeba ja OBO3MOXKAT OJPKIIMB IPOLIEC Ha TpaHchopMaljaTa Ha TPaJoT U Ha ypOaHHUTe
cucremu. [lokpaj Toa crparerujara Tpeda na 00e30eny KBaTUTETEH U Pa3BHEH CHCTEM
Ha Mepeme Ha MPOIIeCOT Ha TpaHCHOPMAIMUTE U MPOMEHHUTE BO TPaJIOT, CO KOj Ou ce
nocturHyBajie uenure. OBOj CHCTEM Ha MOHHTOPMHI Tpeba Ja ce COCTOH Of
pETIeBaHTHU U MEPJIMBY KBAJIUTATHBHY M KBAJIUTATUBHU MHANUKATOPH, KAKO M MPEHU3ECH
BPEMEHCKU IUIaH 332 MMIUIEMEHTallja W CIpPOBENyBambe HA YTBPACHHTE MepkH. Bo
Npe3eHTalyjaTa € MPeTCTaBeH MPOLECcOT Ha Pa3BUBAECTO Ha BU3MjAaTa W LIENHUTE HA
Ckomje — maMeTeH Tpaj.

Kayunu 3060poBu: Cxorije — mamMeTeH rpaj, BU3Hja, [en
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SKOPJE SMART CITY
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The Skopje Smart City vision and the set of goals have been structured in four
main dimensions of the city: Smart Living, Smart Environment, Smart Innovation and
Smart Governance. The follow-up development of the Skopje Smart City Strategy must
address the urban issues that have been determined within this document as strategic
dimensions of the city and to acquire an attitude toward an in-depth analysis and
integrated assessment of the urban challenges of Skopje. The purpose of the strategy is
to provide an insight in the data as an un-exhaustive set of indicators showcasing the
urban condition in the suggested urban domains of economy, environment, social life
and infrastructure, mobility, governance, innovation, people, and urban resilience. It
should further elaborate the suggested goals of the Skopje Smart City vision and provide
a viable and sustainable frame and plan for operationalization of the goals in a set of
comprehensive and integrated objectives. The Skopje Smart City Strategy should also
provide a well-defined system of metrics for measuring the transformation and change
toward reaching the determined objectives measured through a set of well relevant and
measurable quantitative and qualitative indicators. It should also provide a
comprehensive and well planned time plan for development of proposed actions for
achieving the objectives with smart milestones and the contingency plan. The
presentation provides and informative insight of the process of development of the
vision and goals for Skopje Smart City.

Keywords: Skopje — smart city, vision, goals
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34 Cexrop 3a ypemyBame Ha rpajiexkHo semjumre u Cekrop 3a ypbarmsam, Omurruna Lentap,
Cxorje, Perryonika MaxenoHuja

JlokanmHaTta BJacT € KiIydHa BO OCTBapyBame Ha BU3HWjaTa 3a OJPKJIMBHU I'PaJIOBU
U TPaZioBU 3a 31paBU U cpekHU Jyfe. CaMO BHCOKOCBECHH M OIPXJIUBU IOJUTUKU
MOXKaT Jla OBO3MOXKAT IUIAHWpae, M3rpanda M MEHalupamke Ha TPaJioBU BO KOM
rparaHuTe TO OCTBapyBaaT CTPEMEXOT 3a MOJHOCIMB, 37paB, yucT rpaj. OBoj Tpy[ ro
OLEHYBa HOUPEKTHO BJ'II/IjaHI/Ie Ha BHU3HUUTE, IIJIAHOBUTE, MNPOrpaMHTE, OMIYKHUTE H
IpaJICKUTE MOJUTHKH BO Pa3BOjOT Ha ypOaHaTa cpe/iHa.

PasrienyBajku ru TekoBHHMTE npenu3BunuM Bo OmnmruHa llentap, ke TH
NpeTcTaBUME  COIJIeAyBamaTa,  3alO4YHYBajKM O  HACIENCHUTE  COCTOjOH,
BOCIIOCTABEHHUTE NPOLEAYPH U JOHECYBABETO OUTYKH, I1a ¢€ 0 paclpoCTpaHyBambe Ha
HOBaTa BH3Mja HU3 CEKTOpUTE, MOOWIN3aNMja HA YOBEKOBU KalallUTETH U IPUMEHA Ha
MOZIepHa TEXHOJIOTHja BO KPEHPABETO MOIUTHKH. AHAIW3UPAHUTE COCTOjOM U OLleHaTa
Ha OCTBApEHHUTE pE3YITaTH Ke TI'M HACHTU(UKYBa IOTpEOHHTE aKTHBHOCTH M Ke
NPEIUIOKH MEPKHU 33 UIHU HapeayBama.

Kayuynun 300poBu: ypOaHHCTHYKO IUIAHUpamE, OIPKIUB ypOaH pa3Boj, KpeHpame
MIOJINTUKHY, aHAJIN3a Ha ITOAaTOLN
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Local government has the key role in fulfilling the vision for sustainable city,
city for healthy and happy people. Only politics that is based on high awareness for
sustainable urban development will be successful in planning, building and management
of cities where citizens will live in healthy, safe, calm and clean city. With this paper we
are analyzing the link between visions and promised goals, and management programs,
plans and decisions for development of the urban area.

Evaluation on current challenges in Centar Municipality will be presented
starting from inherited statuses, established procedures and decision-making processes,
up to disseminating new vision, mobilizing human capacity and involving modern
technology in policy creating. The analyzed conditions and the evaluation of the
achieved results can identify necessary actions and proposes measures for future
improvements.

Keywords: urban planning, sustainable urban development, policy making, data
analysis
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Pemnyonukxa Makenonuja

MeHyBambeTO Ha HAYMHUTE Ha MOTPOIIyBayKaTa Ha IMPUPOJHHUTE PECYpPCH BO
KOMOMHAIMja CO pacTeykara IOomyJanuja ro 3rojieMyBa HPUTHCOKOT Bp3 IpHpojaTa
noBeke oy kora Owio pocera. Mmwurpanujara Ha >KUTEIM OJ IPYTHTE TPajOBH BO
Ckorije, OBp3aHN CO HOBH €KOHOMCKM MOXHOCTH M T01100ap >KHBOTEH CTaHIapi, BO
UcTO BpeMme, Oapa noeeke pecypcu [1]. Bo onpenentara 3a nedrHupame Ha HACOKHTE 32
onpxiuB pa3Boj Ha rpanor Ckomje, Bo 2016 romuna Geme nzpaborena Cryauja 3a
NPOIIEHKa Ha EKOJIOIIKMOT KalaluTeT Ha TPajioT MPEeKy YTBPAYBame Ha €KOJNOLIKHOT
OTHEeYaToK M OWOKANaluTeToT, KaKo WHIUKATOP Ha OAPXKIMBOCTa Ha Tpanor. Ilpm
nporeHKaTa 0ea KOPUCTeHH HALMOHAIHK CTATUCTHYKM IOJATOLM, KOM ce KOMOMHMpaa
co MeryHapoguure merogonorun Ha Global footprint Network, kako u merozmonorujata
CO TpomoplHja M METOAoNOryjata Bp3 0Oaza Ha mnpamanHuk. Cropen pe3ynTaTHTe
JOOMEeHH BO OBaa CTyIHja, YTBPICHO € Jieka sxuTenute Ha CKOIje U OKOJIMHATA YKUBEaT
HaJBOp O TPAHUIUTE Ha EKOJOIIKHOT KallaluTeT, OAHOCHO MPOCEYHO €[eH JKUTEN Ha
Ckorje xopuctu 8,1 gha 3a onp)xyBame Ha HAYMHOT Ha JKMBECHE BO MEPUOJ O] €IHA
TOIMHa; J0JeKa pacloloxiIuBu ce camo 2,05 gha mocramam no nune. vHamu4yHATa
MIOJIUTHKA Ha TPajoT 32 PECTPYKTYPHPAE Ha KaalUTEeTOT € Of CYIITHHCKO 3HaYeHe 3a
Jla ce moxo0par ycloBUTE 3a ypOaH pa3Boj U KBAIUTETOT Ha )KUBOTOT Ha JKUTEJIUTE Ha
Ckormje. 3a 00e30enyBambe Ha OIPIIIMB ypOaH pa3Boj, aKTUBHOCTUTE Tpeba jaa ce
HAcO4YaT IPBEHCTBEHO KOH 00e30emyBame: 100po BIageeHhe co ypOaHU3MOT; IPOCTOPHO
IUIAaHUpambe; YCBOGH CHCTEM 3a KOPUCTeHEe 3EMJHIITEe, YCBOGHAa IpaBHA paMKa;
COOJBETHO (pHHAHCHUpame; copaboTKa Mer'y JABHUOT U MPUBATHHOT CEKTOP; Y4€CTBO HA
jaBHOCTa W eAyKaIija, TPEHHHT M HaBpeMeHo mHpopmupame. ExHO on cTpareruckure
pelIeHnja Kou BiacTUTe Tpeba Ia T'M mpe3eMaT € IONUTHKATa Ha JeleHTpalln3aluja.
OBaa crTyaMja TW JaBa HACOKHTE Ja C€ NPOMEHHM IPaBelOT M Ja ce 3rojeMH
€KOHOMCKaTa KOHKYPEHTHOCT M eKoJoImKaTa 0e30enroct Ha CKorje, Taka MITO TpagoT
MOXE JIla TO OJBOM CBOjOT €KOHOMCKH PAacCT Ol €KOJIOIIKHOT OTIICYATOK, OCTaBajKh
MPOCTOP 3a IPHUpOJATa.

Kiryunu 360poBH: SKOJOMIKK KAIAIUTET, SKOJIOMIKH OTIIEYATOK, OMOKAMALUTET, TPaj
Ckorije, OqpKIIMB Pa3Boj
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Changing the patterns of natural resource consumption combined with the
growing human population, increases the pressure on nature more than ever before. The
immigration of residents from other cities in Skopje related to new economic
opportunities and a better living standard, at the same time, requires more resources. [1]
In terms of defining the directions for sustainable development of the City of Skopje, in
2016 a Study for assessment of the ecological capacity of the city by determining the
ecological footprint and bio capacity was developed, as an indicator of the sustainability
of the city. During the assessment, national statistical data combined with international
methodologies for calculations -Global footprint Network, as well as a methodology
with a proportion and methodology based on a questionnaire were used. According to
the results obtained in this Study, we established that the inhabitants of Skopje and the
surrounding area live outside the limits of the ecological capacity i.e. averagely
ecological footprint per capita in Skopje is 8.1 gha; while only 2.05 gha are available.
The city’s dynamic policy on capacity restructuring is essential to improve the
conditions for urban development and the quality of life of Skopje residents. In order to
ensure sustainable urban development, the activities should focus primarily on ensuring:
good governance with urbanism; spatial planning; adopted system for land use; adopted
legal framework; adequate funding, cooperation between the public and the private
sector, public participation and education, training and timely information. One of the
strategic solutions that the authorities need to undertake is “Decentralization Policy.”
This Study gives directions to change the direction and increase the economic
competitiveness and environmental safety of Skopje, so that the city can separate its
economic growth from the environmental imprint, leaving space for nature.

Keywords: ecological capacity, ecological footprint, bio capacity, Skopje, sustainable
development
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Bo nexemBpu 2017 romuna Ckomje ce Hajae Ha BpPBOT Ha JIUCTUTE Kako
Haj3arazieH rpan Bo ceetotT [1]. Y moneka oBa Oelie caMO MUHJIMB MOMEHT, CIIy4ajoT Ha
Cxomje e cuM00J1 Ha MHOT'Y ITOYECT ¥ BO3HEMUPYBauKU (DEHOMEH: ce co3aaBa cé IoBeKe
KOMIUIEKCHa MpPeXa Ha HECTAaOWIIHOCT, KOja IO MPEeIU3BUKYBa U IO OJPKyBa OHA IITO
MOXKE JIa Ce OIMIIE KaKo ,,MOAEPHO YIOPHIITE Ha HEeoApKIMBOCT™. Bo cimydajor co
Ckorlje, KOHKPETHO — CO 3arajJyBamero, Toa He € TOBEeKe M30JHMpaHa IojaBa, TyKy Ce
NojaByBa Ha MOJIEJHAKBO aJAPMaHTHO TOJIe Ha T'eONMOJUTHYKO 3arpo3yBame, Kpu3a Ha
UJICHTUTETOT, aKyTHa CHPOMALITHja, KOPYNLMja BO M3HEHAaTyBayKH Pa3MepH, Kako M
eTHUYKM TeH3MH. Bo BpemMe Ha Op3M NPOMEHM M HENPEOBHAIMBOCT, TOIEMHTE
COLIMjaJIHU TIPEU3BHIIM TIOBEKE HE Jj0araatr e/ieH 1o elieH [2]; OHa IITO TY MPaBH 8eIUKU
€ HHMBHOTO C€ IOrojeMo MelyceOHO HCIpEIUIeTyBame, a BO JIyXOT Ha cera Beke
kinacuuHUOT KoHuent Ha Puren (Rittel) 3a ,,301m nmpobnem* [3]. OBa 3Hauu jexa MOxeOu
ke Tpeba na ja mpudaruMme TUHAMHKATA INTO ja BKIy4yBa, Oe3 Ja ce 3a/JI0BOJIM HEKOj
noceOeH CTaHZapA 3a KOMIUIETHOCT. Bo Taa cMucia, mpeau3BHKOT LITO TO Ipe3eMame
BO OBaa IIpe3eHTallja € Ha eKIeKmuueH HAayuH Ja TO IOCOYMME IpPOOJIEeMOT cO
3aragyBambeTo Ha Ckolje, NpeKy HarjlacyBame Ha NPoOJIeMHTe IOBpP3aHH CO
HEOIP)KJIMBOCTA M IPEKy NpHU3MaTa Ha KyNITypHHTe KOHTHHIeHTH. [Ipeky cropenda Ha
almapMaHTHaTa coctojoa 3a CKoOIje CO pelleHHja IITO Ce CIPOBEACHH BO APYIUTE
JeNoBH/TpaZoBH Ha EBpoma, oBaa Mpe3eHTalWjaTa IdaBa WHUIH]aJICH MPUAOHEC KOH
areHjaTa 3a OIp>KIMBOCT, IPeIarajku OpojHH MPUOPHUTETH 32 Mpe3eMamke aKTHBHOCTH,
CTaBajkM aKIEHT W Ha 3aCHIyBalkbeTO HAa WHCTUTYLUHTE, TEXHWYKH IPHAOHEC WU
camoympasa. [Ipexy oBaa mpe3eHTalmja, UCTO TaKa, Ce HarjlacyBaaT OpOjHH eKOHOMCKH,
eKOJIOIIKA W COLMjalJHA NPOTHBPEYHOCTH BKIYYEHH BO IMPOLECOT HAa CTPEMEX KOH
OIIP>KJIMB Pa3Bo)j.
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In December 2017 Skopje topped the charts as the world’s most polluted city [1].
And while this was merely a fleeting moment, Skopje’s case is emblematic of a much
more common and disturbing phenomenon: an increasingly complex web of
entanglements that both cause and maintain what could be described as ‘modern
outposts of unsustainability’. In the case of Skopje, specifically, pollution does not come
isolated, but appears onto an equally alarming canvas of geopolitical disrepute, identity
crisis, acute poverty, staggering corruption and ethnic tensions. In times of rapid
changes and unpredictability, great social challenges no longer come one by one [2];
what makes them great is their ever-greater entanglement in one other, in the vein of
Rittel’s now classical concept of a ‘wicked problem’ [3]. This means that we may have
to embrace the dynamism it involves, without ever satisfying any particular standard for
completeness. To this background, the challenge undertaken in this presentation is to
address Skopje’s pollution problem eclectically, by addressing its interlocking problems
of unsustainability through the prism of cultural contingents. By comparing Skopje’s
dire situation to solutions implemented in other parts of Europe, the presentation makes
a signal contribution to the sustainability agenda by proposing a number of priorities for
action, including an emphasis on institution building, technical input and self-
governance. The presentation also highlights a number of economic, ecological, and
social contradictions involved in the process of striving for sustainable development.

Keywords: pollution, cultural contingency, wicked problem, Skopje, Europe
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OBoj Tpya ke mokaxe Jeka MakemoHuja Tpeba na 3amodHe Ja ro TpeTupa
3araJyBarbeT0 Ha BO3AYXOT Kako TMpamiame O] HalMOHAaTHATa 0e30emHOCT.
LleHTpaJHHOT apryMeHT Ha OBOj TEKCT € pa3BHEH Bp3 OCHOBA Ha
KOHCTPYKTUBHCTHYKATA IIKOA BO MeElyHApOAHHTE OJHOCH. I[IOKOHKpeTHO, ke ja
KOPHCTHME H7ejaTa 3a CeKypUTH3allija ¥ COlMjalHa KOHCTPYKIMja Ha 3aKaHH 3a
Hal[OHaTHATa 0e30eMHOCT 3a Ja apryMeHTHpaMme JeKa 3arajyBamero Ha BO3IAYXOT
MOXKe M Tpeba Jia ce TpeTupa Kako Ipaliame O] HallMOHAJHATa 0e30eqHOCT, U JeKa
TaKBHOT TPETMaH OW PE3yNTHPad CO MO3UTUBHU PE3YITATH 34 CHTEC 3aHHTEPECHPAHU
CTpaHd. 3a Jia ja MOCTHUTHE OBaa IIeN, TPYAOT Ke TOHYOH TPH HHBOA HA aHAIH3A.
[IpBEHCTBEHO, K& TH UCTPAXKH MOCICIUIIMTE OJ1 AepPO3arafyBameTo U Ke TOHYIH MPHKa3
Ha MOMCHTAJHHTe OOWMAM 3a peliaBame Ha mnpobmemor. [lonaramy, TpyaoT ke ja
aHAIM3Mpa UjejaTa 3a CeKypUTH3alMja M Ke HCTPaKH KaKo ce KOPHUCTH OBaa Hieja Kora
Jp)KaBUTE cakaaT aa ,KiIacHpuIupaat” [OajeHO Mpallambe KAaKo 3aKaHa, U Kako
HoCJIeMia Ha TOA Ja TO TPETHpAaT KaKo Mpallame Of HalMoHanHaTa 0e30€mHOCT.
dunanHO, K& apryMeHTHpaMe BO MOJ3a Ha TPETHpame Ha aepo3aralyBamero Kako
npaniamke ol HalMOHATHATa 0e30€THOCT U Ke TH MpUKakeMe ceorndaTHUTe MPUA0OUBKU
3a OIIIITECTBOTO Ol BAKBHOT MPHCTAIL.
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This paper argues that Macedonia should start treating its air pollution problem
as a matter of national security. The central argument in this paper will be developed
using the theoretical lenses of the international relations theory ‘constructivism’. More
precisely, we are using the theory of ‘securitization’ and the social construction of
national security threats to prepare the case for treating air pollution as a national
security threat and the positive outcomes from that policy maneuver. In order to make
the case for the ‘securitization of air pollution” this paper offers three levels of analysis.
Primarily, it explores the consequences of air pollution and offers an overview of the
current attempts in our country to tackle the problem. Secondly, the paper dives into the
theory of ‘securitization’, and examines how this theory has been used when states want
to ‘classify’ an issue as a ‘threat’ and consequently treat it as a matter of national
security. Finally, we argue in favor of treating air-pollution as a matter of national
security, and we analyze the opportunities that this approach can provide for a more
holistic societal response to the challenge.

Keywords: national security, air pollution, constructing threats, constructivism,
securitization
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Peny6nka MakenoHHja uMa OPOCEYHO BOMHO OOraTtcTBo, a Off BHTAIHO
3Ha4Yemhe € MPOCTOpHATa M BpPEMEHCKaTa pacmpenenba, Koja € BO TecHa BpCKa CO
TOJIMIIIHATA U CO TIPOCTOPHATA Paclpenesida Ha BPHEKHUTE. 3aT0a MOBPUIMHCKUTE BOIH
NpeTcTaByBaaT OrpoMeH MoTeHIMjan 3a PemyOnuka MakenoHuja, Kako mocieania Ha
HEJIOCTUTOT Ha Bojxa Bo PM mocTojar u moBeke BEUITAaYKW BOJHU aKyMYJallMd KOU Ce
W3TPaJICHN Ha TOBPIIMHCKUTE BOMOTEIH CO IIENT 33I0BOJTYBahE¢ HA PA3HOBHIHHU TTOTPEOU
(HaBOIHYBaE, CHEPreTHKA, BOIOCHAOIyBambE U AP.).

3a yTBp/yBame U OLiCHA Ha HEKOj pesieBaHTeH (hakT, a BO KOHKPETHUOT Cy4aj 3a
TOJIKYBam€ HA OJPEICHH IOJATOLH BO BPCKa CO 3araJyBambeTO Ha BOAUTE, NOTpeOHa €
MPUMEHa Ha MMOoCeOHM CTPYYHH BEIUTHHH U 3Haewma ymrTe Bo (azara npen GopMalHOTO
3a[lOYHYBamkE¢ HA KPUBHUYHATA IIOCTAIKa, HA MECTOTO Ha HACTAHOT, KaJe LITO C€ BpLIaT
TaKaHapeYCHUTE CUTYallMOHHM BeluTauerma. CHTYallMOHOTO BellTademe Tpeda na ce
BpILIH YIITE PU YBUIOT BO HEroBata AWHaMu4Ha (aza, Ounejku co Hero Bo JoOpa Mepa
MOXeE JIa c€ OTCTpaHU MHPOPMAIMOHUOT Je(HIMT, KOj HACTaHyBa CO IIPUMEHATa CaMo
Ha TPaIMLMOHATHUTE JOKAa3HMW JejcTBAa M Kako KpajHa Iel Ha CHTYallHOHOTO
BelllTauemhe ¢ 00e30edyBambeTo JOBOJCH Opoj MarTepujaliHi JI0Ka3u W ocyla Ha
KPUMHHAJIOT Kaj MOBPIIMHCKHUTE BOIM, HO CEKaKo, TOA OUPEKTHO MPHUIOHECYBa KOH
€KOJIOIIKA ¥ BojHa 0e30emHocT Bo PM.

ABTOpHTE Ha TPYIOT HalpaBHja CHUTYalMOHO BEIITAYCHE Ha OTIAJEH OPTaHCKH
edyeHT BO MPUpPOJEH eKocUcTeM. 3a Taa 1iei 0ea CeeKTUPAaHU TPU MPOOHU TOYKHU CO
pasnuyHa JoKakaHa Tpoduja, OXHOCHO KBaIuTeT HA Boma Bo Oxpuacko Ezepo, kako
HAj3HAYAJHO W HAJTOJIEMO €3epO 3aIITHTEHO CO 3aKOH BO Hamiata 3emja. Mcro Taka,
aBTOPHTE JaBaaT KOHKPETHHU IPEIIO3H 3a MPEeBEeHIHja O MOHATAMOIIIHO 3aralyBame Ha
Oxpunckoro Ezepo.

Kayunu 300poBU: MOBPIIMHCKA BOJA, CHTYAI[MOHO BEIITAYCHE, MATEPHjaTHU JIOKA3H,
exonomka 6e3oeqnoct, Oxpuacko Ezepo
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»3azaoyearbemo Ha spadosume 60 Penybnuxa Maxedonuja: kou ce pewenujama?

SITUATION EXPERTISE OF SURFACE WATERS FOR
PROHIBITION OF ENVIRONMENTAL CRIME IN THE
REPUBLIC OF MACEDONIA

Marina Malis Sazdovska®, Latif Latifi2, Toni Mileski®

e-mail: Llatifi@yahoo.com

Faculty of Security, Skopje, “St. Kliment Ohridski” University, Bitola, Republic of Macedonia
2State environment and nature protection inspectorate, Skopje, Republic of Macedonia
3Institution for security, defense and peace studies, Skopje, Republic of Macedonia

The Republic of Macedonia has average water wealth, and the spatial and
temporal distribution is with vital importance and it is closely related to the annual and
spatial distribution of precipitation. Therefore, surface waters represent enormous
potential for the Republic of Macedonia, however due to the lack of water in the
Republic of Macedonia, there are also several artificial water accumulations that are
built on surface watercourses in order to meet various needs (irrigation, energy, water
supply, etc.).

In order to determine and evaluate some relevant facts, and in the concrete case
for interpretation of certain data related to water pollution, it is necessary to apply
special professional skills and knowledge, in the phase prior to the formal initiation of
the criminal procedure, at the crime scene, the so-called situational expertise is carried
out. Situational expertise should be done at the time of the inspection in its dynamic
phase, because it can, in good measure, remove the information deficit arising from the
application of only the traditional evidence actions, and as the ultimate goal of the
situational expertise is to provide sufficient number of material evidence and
condemnation of crime in surface waters, and certainly contributes directly to
environmental and water security in the Republic of Macedonia.

The authors of the paper made situational expertise on Lake Ohrid for waste
organic effluent in a natural ecosystem. For this purpose, three test points with different
proven trophy were selected, i.e. water quality in Lake Ohrid as the most significant and
largest lake protected by law in our country. The authors also give concrete proposals
for prevention of further pollution of Ohrid Lake.

Keywords: surface water, situational expertise, material evidence, ecological safety,
Ohrid Lake.
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