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PE3YJITATU O
MCTPAXYBAHRETO HA
N3BOPUTE HA SATALlYBAHE
HA BO34YXOT BO OlNWTUHA
KABALOAPLIA
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OBa UCTpakyBakse ro noarotsu naboparopujata AMBUKOH npu YHusepsutert ,loue denvyes” — LLTtun,
BO pPaMKWTE Ha MpoeKToT ,CrnpaByBatbe CO 3arafyBakb€TO Ha BO34YXOT“ LUTO r0O MMMJEMEHTMpaA
Mporpamata 3a pa3Boj Ha O6beauHetTuTe Hauuu (YHAM) Bo napTHepcTBO co MWHWUCTEPCTBOTO 3a
YKMBOTHA CpeauHa M NPOCTOPHO NaaHupake n onwtuHuTe Kasagapum, KymaHoso, foctnsap, Crpyra
n Ctpymuua.

OBOj NpoeKT e aen oa MporpamckaTa pamka Ha YHAI, duHaHcmpaHa og LLiBeacka. Bo pamkute Ha
nporpamarta MCTO TaKa ce cnpoBeadyBa M MNPOEKTOoT ,lpafere Ha OMWTUHCKUTE KanauuTeTu 3a
UMMNAEMEHTALM]jA Ha NPOEKTN ",

CraBoBuTe M3paseHn BO OBOj AOKYMEHT Ce Ha aBTOpPUTE N He CeKorall rv oapasysaaT reauwiTaTta Ha
YHAM, Ha LLiBeacKa KaKo AOHATOP M Ha APYyruTe NapTHepW BO NPOEKTOT.




3a naboparopujata
Nabopatopujata AMBMKOH nocton peuncn gse
OeueHnn Bo pamKnTe Ha PaKynTeToT 3a MPUPOAHMU
M TEXHUYKN Haykm npu YHusepsutetoT ,loue
Oenues” o LUtun.
Nabopatopujata AMBUKOH  BKAyyyBa ABa
HAaY4YHOMCTPaXKyBayku ogaenu:

- Oppen 3a ambueHTasIHa KOHTPOIA

- Oppen 3a aHanu3a UM TecTuparbe

maTepujanu

Og 2014 roavHa, nabopatopujaTa e
aKpeguTMpaHa Bo coracHoct co ISO 17025 3a:
KOHTPOJIa Ha KBAJIMTaTUBHUTE N KBAHTUTATUBHUTE
napameTpu Ha aMbBUEHTHMOT BO34yX BO peasnHu
YCJIOBU U peasiHO BpeMe,
yTBpAyBakbe Ha HMBOTO HA  MepCcoHanHa
eKCno3unumja Ha oane/THU WITETHOCTU, KaKo U
ncnuTyBare Ha mopdosiornjata U Ha XeMUCKUOT
COCTaB Ha Hajpas3/IM4YHMN MaTepujanu.

Cnopeq, MHPpPACTPYKTypaTa U KaapoBCKMOT noTteHuujan, AMBMKOH e eaHa og, HajonpemeHuTe
nabopatopun Bo 0Ba Noje, He CaMO Ha HALMOHAIHO TYKY U Ha PErMOHAIHO HUBO.

Kage v Kako ce mepu

Photo map of Kavadarci ¢ g7 PISRCE I Logena
¥ p ® S A 9 MP1 - AQP - Kavadarc|

Kako HajcoopBeTHa loKaumja 3a ypbaHaTta 30Ha Ha KaBagapum, M3bpaHa e noKaumjaTta Ha ApyKaBHaTa
MOHUTOPUHT-CTaHNLA, KOja Ce Haofa Ha pacKpCHUUATa Ha ABe [aBHWU yanuu Ha nepudepujata Ha
rpagot. OBaa /fioKkalmMja AOKMBYBa 3HaUNTeNeH 06em Ha coobpakKaj.



CuTe npumepouym ce 3eMeHU of, CTPYYHMOT
Kagap Ha Jlabopatopujata AMBUKOH BoO
nepuogot og mapt 2023 go anpun 2024 rognHa.
Bo oBoj nepuopg ce cobpaHu noseke og 190
Ba/IMAHM npumepouun. 3a 3emMarbeTo Ha
NPUMEPOLUTE, KOPUCTEHU ce cepTUPULMpPaHM
aBTomatckm cuctemum (PNS 18-6.2, Comde
Derenda, Germany).

FpaBUMeTpUCKa U XeMUCKa aHa/In3a HA 3eMeHuUTe NpumepoLu

MaceHuTe KOHLEHTpaLuMM Ha cycneHgupaHuTe yectuuku (PM 2.5) ce oapeayBa rpaBUMETPUCKM.
EnemeHTapHMOT COCTaB Ha YeCTUYKUTE Ce aHaNn3npa co peHareH payopecueHTeH cnektpometap (NEX
CG, Rigaku, Japan). AHanunsaTa BKAyJyBa ofpeayBarbe 29 efleMeHTHU.

MpUCYCTBOTO Ha e/leMeHTapeH jarnepos, ce oApeayBa co ONTUYKKU TpaHCcMmucuometap (OT 21, Magee
Scientific, USA), noaeKa BogeHO pacTBOpaAnBUTE joHN (cyndaTh, HUTPaATU U aMOHUYM) ce aHann3npaar
CO CTaHAApAHW TECTOBM M BUCOKOCEH3UTMBEH cnekTpodoTomeTap (Spectroquant Prove 600, Merck,

Germany).

CuTe nNoOCTankM Ha Mepera W aHanusmy,
MWHYBaaT HW3 PUrOPO3HA KOHTPO/Ia Ha KBanTeT
M cnopeaba Ha pesynTaTUTE CO  EKCTepHU
cTaHAapAu v cnopeabu.

UCDAVIS
AIR QUALITY RESEARCH CEMTER @

MICROMATTER™ - XRF Calibration Standards
: CERTIFICATION SHEET

Mopaenupame

KpajHo gobueHuTe nogaToumn ce nognora 3a
Mmoaenunpatse.

JobueHnTe pesyntaTm of, cuUTe aHaaAu3u
NOAJIOXAT Ha CNOXKEHU NPECMETKM.

durHaneH nponssoa e moen WTo rm gedbmHUpa
M3BOPUTE Ha 3aragyBareTO Ha BO34YXOT U ja
[aBa HMBHATA NPOLLEHTYaIHA 3aCTAaNeHOoCT T.H.
NPONOPLUMOHMNPAHE Ha n3BopuTte Ha
3araglyBame

/

Thcgcalices

EPA PMF
Version 5.0.14

The United States Environmental Protection Agency
through its Office of Research and Development
funded and collaborated in the research described
here under Contract Number EP-D-03-097to Sonoma
Technology. Inc

Portions of the code are Copyright 2013

ExoAnalytics Inc. and Copy
Bytescout.




KoHueHTpauuja Ha cycneHAMpPaHN YECTUYKMU

Kavadarci- 24 h average values
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M3mepeHaTa npoceyHa rogmiiHa KOHUEHTPaLMja Ha CycneHaMpaHu Yectuukn PM 2.5 e 62,2 pg/m?
WwTo e noseke o4 149 % HagMWHyBare HA rPaHUYHATa BpeAHOCT. MMHMMANHaTa U3MepeHa AHEBHA
KOHLIeHTpaLMja Ha cycneHampaHu yectnykm PM 2.5 nsHecysa 14,7 pg/m3, gogeka makcumanHaTa
BUCOKM 154,8 ug/m?3.

Bo TeKOT Ha rpejHaTa ce30Ha, KOHUEHTpauuuTe ce 3Ha4yuTe/NIHO MOBMCOKWM BO OAHOC Ha TOM/uTe
meceum. MpoceyHaTa BPeAHOCT 3a MeceumTe O/, rpejHaTta ce3oHa U3HecyBa MHOry BUCOKM 72 pug/m3 u
€ pPeyncu TPOjHO MOBMCOKA Of, rOAMLIHATA FPaHMYHa BPeAHOCT, HO U 3a okony 41 % noBucoKa of,
NPOCEKOT BO TOMN/NTE MeceLn. Bo nponeTHUTE 1 BO NeTHUTE MeceLM NPOCEKOT n3HecyBa BUCOKK 51,0
ug/m?3 1 ja HaaMKUHYBa roaMLIHATa rPaHNYHA BPEAHOCT 3a 3HaunTenHu 104 %.
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hour
P,
Bo TekoT Ha nponetHWTe, JIETHUTE W ECEeHCKUTe Meceun, Hema 3HaAYMTeHM MPOMEHM Ha
KOHLUEeHTpauumTe Ha PM 2.5, HUTY Ha AHEBHO HUTY Ha HeaenHO HMBO. CNPOTUBHO, BO TEKOT HA 3MMaTa,
Ce jaByBa 3HaAuUTe/HA MPOMEHA Ha  KOHUeHTpauuuTe Ha PM 2.5 Ha pHeBHO HMBO, CO ABa
KapaKTepUCTUYHW BPBOBM, €4eH YTPUHCKM W efdeH BedvyepeH. OBaa npomeHa ce JOMKM Ha
KOMOWHWMPAHO B/IMjaHME HA METEOPOJIOLLIKUTE GAaKTOPU U MHTEH3UTETOT Ha U3BOPUTE Ha 3aragyBarbe.

MoBpP3aHOCT HAa METEOPONOLLKUTE NAaPaMETPU CO KOHLLEHTPaLMUTE Ha CYCNEeHANPAHMU YeCTUYKN

Spring (Mam) summer (ja —

[

winter (aj®)

40 PP o o 9 parc ()
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MNMonapHWTe Anjarpamu ja AaBaaT NOBP3aHOCTA Ha KOHUEHTPaUMMTe Ha CycneHAnpPaHUTe YeCTUYKN CO
6p3MHaTa M nNpaBeLOT Ha BeTepoT. bp3nHata Ha BeTepoT e JageHa Co KpyroBuTe, a NpaBeuoT Ha
BETEPOT e A3fEH CO KOOPANHATHUTE INHMU. KOHLeHTpaLMjaTa e NpuKaxKaHa co CKasaTa Ha bow.
CTaTUCTMUKM, BUCOKM KOHLEHTpPALWM Ce jaByBaaT CamMo BO TEKOT Ha 3MMaTa M Ce NOBP3aHM CO NojaBaTa
Ha cnab seTep (1 40 2 M/s) NpeTexXHO o4, jy»KeH npaseLl.

JONONHUTENHUTE CTAaTUCTUYKM aHA/IM3M NOKAXKyBaAaT AeKa BaKBAaTa NOBP3aHOCT MOXKe Aa ce 0bjacHM
npeg cé co noKaumjaTa Ha MepHaTa CTaHMLA LWITO Cce Haofa BO CEBEPHUOT AN Ha FPafoT, HO U Co
no3unumjata Ha N3BOPUTE BO HEj3MHATa HeNOCpeaHa OKOIMHA. BUCOKNTE KOHUEHTPALUM ce NOBP3aHU
camo co csiab BeTep of jyKeH npasel, WTO YKarKyBa AeKa 3arafyBaheTo e JIoKa/NHo (og 6avckaTta
OKO/IMHA), NP LUTO CO HeMapameTapcKaTa perpecuja Kako HajsHauyaeH ce U3aBojyBa jy>KHWOT npaseL,
LUTO BO LL&/1I0CT Ce Noknonysa co ypbaHaTta 30Ha Ha rpagoT Kasagapum.

Co nomMoL Ha MOAENUPALETO, YTBPAEHM ce 6 aBHU U3BOPM Ha 3aragyBarbe KapaKTepusupaHu
cnopep, HUBHUOT XeMUCKU OTNEYaToK

Road and soil dust Secondary aerosol

il it ol

Biomass buming Residualand fuel oil combustion
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- CoropyBateTo bvomaca e NoBpP3aHO NMaBHO CO rpeere Ha AOMAKMHCTBATA, HO OBAE
B/erysa M coropyeareTo 6uomaca BO QypHM, pecTopaHu, Kako U Mann UHAYCTPUCKU
0b6jekTM WTO ce rpeaT Ha ApBa WM NpouM3BeAyBaaT TOMJMHCKA €Hepruja 3a CBOjoT
TEXHOJIOLWWKM NpoLLec.

- OraH Ha OTBOPEHO M COropyBake OTMag, BK/y4YyBa ropere CTPHULLTA, 3EMjOLENCKM U
rpagMHapCcKM OTnag, noKapu, otnag og, AenoHum u cn. OBae cnafa M CoOropyBakeTo
HEKBAJIMTETHO rOPMBO BO NEYKU 3a rPeere Co PasHM OTNAZHU MaTePUjaIv BO AOMALIHN U
BO Manv UHAYCTPUCKM NIOKMULITA.

- MuHepanHa npawunHa, NpawmrHa o4 rpageXHULLTBO U pecycneHsuja og yamumre.

- CoobpaKkaj—emuncuja of N3ayBHU racoBu, abere Ha KOYHULLM M TYMM, KaKO M COropyBareTo
HadTa BO CTapu AM3eN-MOTOPU (TPAKTOpPU, TOBAapHM BO3MAA, CTapW NAaTHUYKKU BO3UAA) UK
MOTOPW LITO HEMAAT COOABETHA 3alTKTa.

- CoropyBatbe MasyT U HadTa — BO JIOXKMULLTA 3a rpeerbe jaBHM 06jeKTU U 3rpagm (rpaguHKuy,
yunnuwTa, 60 HMLM), KaKo N BO MHAYCTPUCKM 0BjeKTU 33 NPOM3BOACTBO HA TOMMHA UK
HEKOW ApYrv TEXHO/IOLWKMN NPOLLECH.

- CeKyHAapHW aepoCosiM — YECTUYKM LWITO He ce NPUMAPHO eEMUTUPAHK TYKy ce popmupaat
KaKO pe3ynTaT Ha HEKOJIKY XeMUCKU NPOMEHU BO aTMocdepaTa Nnos B/njaHMe Ha COHYEBaATa
CBET/IMHA, O30HOT M BNAXKHOCTA M HA KpajoT ce TpaHchopmupaaT BO ,CEKYHAAPHU
aepoconun”,

"




BpemeHcka pacnpegenba Ha noeguHeYHU U3BOPU

Road and soil dust Secondary aerosol

Biomass burning Traffic combined
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ERTRRITTIOR e

Open fire and waste burning Heating fuel and resodual oil

Bu3yenHWoT npernesn Ha BpemeHcKaTa pacnpefenba Ha noeavHeYHW M3BOpM (CTaBEHW Ha WUCT
pa3mep) jacHO yKaxKyBa AeKa CO CBOjOT MHTEH3UTET HajrosIeM U3BOP Ha 3araZyBakbe e COropyBarbeTo
brnomaca, ciegeH og MUHepaHaTa npawnHa u coobpakajoT, KoM MMaaT HELUTO MOMaJl MHTEH3UTET,
HO Morosiema BpemMeHCKa 3acTaneHocT. Cenak, coropyBarbeTo 6Momaca e BepojaTHO OCHOBHMOT
M3BOP LUTO MOKe Aa Ce MOoBp3e COo MojaBaTa Ha enun3oam Ha eKCTPEMHO 3arajyBatbe.

MaceHo y4ecTBO Ha U3BOpPUTE HA 3araayBarbe No meceuu
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W CoropyBatbe Ha 61oMaca NN OraH Ha OTBOPEHO W FOPetbe Ha oTnaz, MwHepanHa npatumHa
I Coo6pakaj I CoropyBatbe Ha HadTa 1 MasyT CekyHpapHu aepoconu

& MaceHakoHUeHTpaumjasa PM25 0 eeea. [oAMLIHM TPaHNYHK BPeHOCTN

Bo TEKOT Ha 3MMCKMTE meceuun (HOemMBpW — anpuia) coropyBarbeTo 6uMomaca e rnaBeH M3BOp, CO
npoceyeH MeceyeH NPUAOHEC LWTO AOCTUIHYBa A0 38 ug/m3. Bo AeKemMBpw 1 jaHyapy Camo 0BOj U3BOP
npuAaoHecyBa Aa Ce HagMUHAT roANLWHWUTE FPaHMYHM BPEAHOCTH.
CoobpaKajoT e M3BOpP LWITO € CO MOCTOjaH NPUAOHEC BO TEKOT Ha LesnaTa roauMHa M 3HauyajHo ce
3rofieMyBa BO /IETHMOT Nepuoa v A0CTUrHyBa Ao 25,8 pg/m? Bo jynn u centemspu, n 27 pg/m?3 so
aBrycT LWTO 3HaYM AEeKa CaMo OBOj M3BOP BO NETHWUOT NEPUOA MM HaAMUHYBA FOAMILHUTE FPAaHUYHK
BPELHOCTHU.
[JomMWHaHTeH M3BOpP Ha 3aragyBatbe BO KaBagapuu e MWHepanHaTa MpaluHa, NpawuHaTa of
rpageKHULWTBO M pecycneHsuja og yauumTe. OBOj M3BOP Ha 3aragyBarbe ce 3abesnexyBa peuncu Bo
TEKOT Ha Lies1aTa rogmMHa, a ocobeHo JOMUHMPaA BO BTOPaTa NOIOBMHA O UCMUTYBAaHWOT Nepuog, Kora
e 3anoyYHara m3rpagba Ha coobpakajHuuaTta 6113y mepHaTa CTaHULa.
fopereTo oraH Ha OTBOPEHO € 3abesieKIMBO BO TEKOT Ha LienaTa rognHa, co Hajrosem npuaoHec Bo
NPONETHUTE U BO pPaHUTe NeTHU Meceum (Maj, jyHu 1 jyin) 1 Bo LOLHa eCEeH U 3Uma.



MpoueHTyanHo yyecTeo Ha UAeHTUPUKYBaHUTE U3BOPU Ha 3aragyBarbe

CeKyHpapHu
aepoconu CoropyBatbe Ha
7% _r/—_ 6uomaca
23%

Coropysatbe Ha
HadTau MasyT
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OraH Ha
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Coobpakaj
31%

MwuHepanHa
npawmHa
25%




