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BOBEQN

3aragyBareTo Ha BO3AyXOT € pacnpocTpaHeTa OnacHOCT MO KBanuTeToT Ha
XUBOTHaTa cpefvHa Koja uMma rofieMun BInvjaHvja Bp3 34pasBjeTo Ha nyreTo,
npeansBrKyBajkn MHOry GonecTtu WTo AoBedyBaaT 4O BUCOKW CTarnkm Ha CMPTHOCT U
MopbuanTeT BO cuUTe 3eMju BO CBETOT, O0COBEeHO BO 3emjute BO pa3Boj. 3aTtoa,
KOHTpOmMaTta Ha 3aralyBareTO Ha BO3[yXOT € O BUTasnHoO 3Hayewe 1 Tpeba na buge
Ha nucTaTa CoO BPBHU NpuoputeTu Ha Bnagute. [NoHekoraw He ce rneja ogpeneHo

3aragyBare Ha BO3QyxOT, HO HEFrOBMOT NyT MUPUC HE Npeaynpeaysa.

3aragyBaweTo Ha BO34yXOT M HaTaMy Bfnujae Bp3 onwTtata 34paBCTBEHA
cocTojba Ha nyreto Bo EBpona, ro HamanyBa HMBHMOT KBANUTET Ha XMUBEEHE U o
CKpaTyBa XMBOTHMOT Bek. OCBeH TOa, 3arageHnoT BO34yX AOBeAyBa OO 3HAYMTESTHM
€KOHOMCKW nocreauum, 4o pacTedky Tpowwoum 3a MeamuUmMHCKa 3aTuTa u, nopagm Toa
3arybeHn paboTHM [eHoBW, 00 pegyumpaHa npoayKTUMBHOCT Ha  LIENOKYMHOTO
CTOMaHCTBO. M3BewTaj 3a KBanNnUTETOT Ha BO34yxoT BO EBpona ce obGjaByBa cekoja
roguHa, u ondaka KOHUEHTpauuja Ha pasfMyHU LITETHU MaTtepum BO BO34yXOT M CO
TOa NoBp3aHa ONTOBapPEeHOCT BO oaderiiu 3emju og EY. MNMopgatounte ce gobueaat of
MEpHU CTaHuLM HU3 uena Espona.

[OMWHAHTEH M3BOP Ha LUTETHU MaTEPMM BO BO34YXOT € coobpakajot. CutHaTa
npalwimHa goara og MOTOpUTE, NPETEXHO TUe Ha AM3€en MOroH, KOYHUUUTE, TPUeHETO
Ha rymuTe, Kako W MNpeKy pasgyByBawe Ha NpaluHa of YNU4HM MOBPLUMHM BO
BO34yXOT.

CoobpakajoT e oaroBOpeH 3a KOHLEHTpauuja Ha a3oTeH AMOKCMA U O30H BO
rpagosute. Bo rpagoBuTe € npucyTHa BMCOKA KOHLIEHTpauuja Ha LUTETEeH O30H M Ha
a30TeH pguokcua. A30THMOT OMOKCUO € MHOry OTPOBEH M MOXe Oa npeaus3Buka
rnasobonkn, BpTornaesvua, npobnemmn co guweweto u mmnoteHumja. O30HOT UCTO
Taka € OAroBOpeH 3a rnmaBobOMkM M ja HagpasHyBa Cry3oKoXaTa BO [pPrioTo U
OpoHXunTE, NpeausBUKYBajkM Kalunawe, HamanyBajku ja dyHkumjata Ha Oenute
apobosu. Okony 98 % op rpagckoto HacenenHve Bo EY Bo 2013 rogmHa 6uno
N3MOXEHO Ha KOHLUEHTpaLMnM Ha 030H KoM ,6une Hag [O3BONEHN rpaHnLM yTBPAEHN 04
CeeTcka 3apaBscTBeHa opraHusaumja“. llokpaj Toa, okony 9 % oa Xutenute BO
rpagosute 6une uU3NOXeHW Ha MNOBUCOKA KOHUEHTpauuja Ha asoT AWOKCUA of

Ao3BosieHa cnope ckanaTta Ha C30 n nponucute Ha EY. A3oTeH guokcna HacTaHyBa
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npu COropyBaH-€TO Ha jarneH, Hadpta u rac. Bo rpagosute nocebHo ronem npobnem e
coobpakajoT. O30HOT rfaBHO € NPOM3BOA Ha M3OYBHUTE aBTOMOOWUIICKM racoBu of,
KoM ce co3faBaaTt a30THM OKcuau BO GrM3uHa Ha 3emjuHaTa NoBpLUMHA, Nnog AejCTBO

Ha COH4YeBUTE 3paun.

1. MNocTtaByBake Ha CEH30pPU 3a BO3AyX: KOroKaumja (Collocation)
M KopekKLumja (Correction)

NHCTpymMeHTUTE 3a cnederwe Ha BO3QyxOT MMaaT notpeba on nepuoanyHu
NMpoBepKM 3a fga ce ocurypa JAeka QYHKUMOHWpaaT npaBuiiHO W reHepupaar
BMCOKOKBanMTETHM nogatoun. AreHuunTe 3a XMBOTHa CpeauHa, KoM ce OAroBOpHU 3a
paboTa co pedepeHTHU MOHWUTOPWU, PYTUHCKM M KanubpupaaT WHCTPYMEHTUTE, CO
TEecTUpawe CO cepTuduUMpaHM M NO3HATU CTaHAapAu 3a KoHueHTpauuu. lMoToa
KopucTaT pesynTatute on kanubpauuwjata 3a ga M npucnocobat ceTanute Ha
WHCTPYMEHTUTE Oa oAroBapaaT Ha cepTuduuMpaHa WM npusHata KOHUeHTpauuja.

OBOj NpoLec pedoBHO Cce NOBTOPYBa U ce cream 3a aa ce obesbegat TOYHM NogaTouu.

Hajyecto KOpucTeHn TepMuHM 3a pepepeHTHU UHCTPYMEHTU?

o PedepeHteH moHuTop (Reference Monitor)

o [pxaBeH pecepeHTeH meTon (FRM - Federal Reference Method)

o [lpxaBeH ekBuBaneHteH metop (FEM - Federal Equivalent Method)
e FRM/FEM moHuTOpM

CeH3opuTe 3a BO34yX MCTO Taka MMaat notpeba og nepnoanyHu NpoBepku, HO
4YeCcTO He MoXaT Ja ce kanubpupaaT Ha UCT HauMH Kako U pedepeHTHUTE MOHUTOPW.
HamecTo Toa, MHOry BO34yLLUHM CEH30pU Ce pacrnopeaeHn unu pabortat pamo 4O pamo
CO pedhepeHTeEH MOHUTOP 3a Aa Ce BMAM [anuv npoussBedyBaaT crnopensiveu NogaToum.
HamecTo npunarogyBawe Ha ceTanuTe Ha UHCTPYMEHTOT, LUTO YECTO HE € BO3MOXHO
3a ceH3opuTe, HeobpaboTeHUTe nogaTtoun NPOU3BEOEHM OO CEH30pPOT MOXebu ke
Tpeba aa ce npunarogat (Kako WTO € NpUMeHa Ha MynNTUNNKaTop 1 aguTuBeH dakTop
Ha HeobpaboTeHMTe nogaTouM Ha CEH30poT) 3a Ada ce nogobpu TouvHocTta. OBa

npunarogyBawe€ Ha nogatouynTte, NCTO Taka Hape4veHo KopeKqua, MM OBO3MOXYyBa Ha



nogaTtouuTe of CeH30poT Nogobpo fAa ce coBnaraaT co nogatounTe Ha pedepeHTHUOT
moHutop. [lpouecot Konokaumja - Kopekumja Ha cobupawe nogatoum w

npunarogyBawe Ha MeperaTta Ha CEH30pOT AeTarHoO € OnuLLlaH.
Kny4yHu gecpuvHMLMM noBp3aHM CO NpoLecoT KonoKaumja - KopeKkumja:

Kanubpaumja (Calibration) — npouenypu 3a npoBepka W nNpunarogyBake Ha
NoCTaBKu (ceTann) Ha pedpepeHTEH NHCTPYMEHT, Taka LUTO NpoM3BEAEHUTE Mepera ce

crnopeanveu co 3aBepeHa cTaHaapaHa BPEaHOCT.

Konokauuja (Collocation) — npoBepka Ha nepgopmMaHCcUTe Ha CEH30poT 3a
BO34yX CO WHCTanupawe U ofnepupawe CO CEH30pOoT 3a Bo3gyx Onucky [o

pedepeHTHUOT UHCTPYMEHT.

Kopekuuja (Correction) - npunarogyBake Ha nogaTouuMTe O CEH30pOT 3a
BO34yX 3a Ja Ce 3rofieMuM HMBHaTa TOYHOCT BO OOHOC Ha no3HaTa pedepeHTHa

BPEHOCT.

1.1 Konokauuja Ha ceH3op 3a Bo3ayx (Air Sensor Collocation)

Konokauujata BknydyyBa npoBepka Ha NepdopmMaHCUTE Ha CeH3opuTe 3a
BO34QyX CO MOCTaByBake BO OnmM3MHa wunu nokpaj pedepeHTeH WHCTPYMEHT W
onepupaxe Co HMB BO UCTO BPEME M MECTO BO pearnHu ycnosu. Konokaunn moxe ga ce
crny4aTt Ha MNOCTOjHM NoKauun 3a crefehe Ha KBanuTeToT Ha BO34yxoT, HO Gapaar
pa3BMBake OOQHOCK CO APXKaBHW UMW NOKANHW areHumMn 3a criefiehe Ha BO34yXOT KOW
MOXe Aa MmaaT pasnuyHuM OrpaHudyBara 3a A03BONyBake Konokauuwm (Ha npumep,
orpaHuMyyBaka Ha MPOCTOPOT WM MOKHOCTa, Gapawa 3a npucrtan, npobrnemu co
OLroBOPHOCT). ANTepHaTMBHO, MOXe Aa buae MOXHO Oa ce paboTn CO akagemcKu
napTHepu unuM M3BegyBauuM 3a [a Ce ceTMpa M ga ce onepupa co pedepeHTeH
WHCTPYMEHT crneuuvjanHo 3a fageH npoekt. TpebGa fa ce cnegaT BOCMOCTaBEHU
npoueaypu 3a KOHTpOSia Ha KBanuTeT M rapaHumja kora ce paboTtu co pedepeHTHn
MHCTpyMeHTU. NageanHo, ceHsopute Tpeba aa GugaTt noctaBeHu Ha okony 20 meTpu
XOPU3OHTASIHO pacTojaHue n 1 meTap BepTUKariHO pacTtojaHue of pedepeHTHUOT
NMHCTpYMeHT. Cenak, NPOTOKOT Ha BO3AyX KOH pedepeEHTHNOT UHCTPYMEHT N CEH30pUTE

Mopa aa buae HenpeyeH.

LLTo ako pedpepeHTHUOT UHCTPYMEHT € HegocTaneH?



AnTepHaTMBHO, CUTE CEH30pU MOXe [a ce cobepaT 3aegHo Oypu W 6es

pedepeHTeEH MHCTPYMEHT 3a nNogobpo aa ce pasbepe konky nobpo ce cnopenysaat

HUBHWUTE Mepera. Co oBME MHGOPMaLMM MOXe [a ce CnpoBede CcTyauja 3a criefere

Ha BO34yxOT, MpaBejkn cnopeabu BO Hawarta Mpexa Ha ceHsopu. Ho, ke umame

nomana posepba BO nNpujaBeHUTE KOHLEHTpauuuM M MNomanky ke Moxeme ga

cnopenyBame pe3yntaTute co Apyrv CTYAUU UM U3BOPW Ha NOAATOLM.

Key Collocation Strategy
sSensor e I, ol E\“ ~ O~
E reference E\ B E\E ,/E E e
instrument o
Sensor Periodic All Continuous Reference Sensor Transfer
transfer Sensors Subset Transfer An air sensor
All air sensors Some air sensors | A reference collocated with a
J operate next to a | are continuously instrument visits reference
Yes reference operated next to a | each air sensor for | instrument, with
somewhat instrumer_wt for _reference ) a short period(s). | known
short periods instrument while performance
X no before and after | others are characteristics,
the study and/or | deployed to other visits each sensor
$ cost periodically. locations. location for a
\ short period(s).
maintenance
Continually check
sensor performance X X X
Capture a wide
range of weather & v
pollution conditions
All sensors tested
at the same time ‘/ X X
All sensors tested
against reference v v v X
instrument
All sensors tested
at their sites X X ‘/ ‘/
Additional $ $$$
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Frequent operator
maintenance

A

$
NN

AN

$%
NN

Cnuka 1: CTpaTernu 3a konokauuja Ha pasnmyHu TUNOBU Ha CEH30pU 3a BO3aYX

Kako wto e NPpUKa>xaHo Ha Cnuka 1, I'IOCTOjaT HN3a I'IOTeHLI,I/IjaJ'IHI/I onunn 3a

Kon0|<au,|/|ja 3a Aa ce ucnoJiHaTt pasimyHn NOrmMCTU4KMn w 6yLleTCKI/1 orpaHunyyean-a.

Moxe Oa ce KOpUCTM KOMOMHaUMja Ha npucTanyM BO 3aBUMCHOCT Of AOfhKMHATa Ha

NPOEKTOT, NOCaKyBaHMOT KBaliIMTET Ha nogatoun n apyrm orpaHmyyBaka Uin I'IOTpe6VI

Ha NPOEKTOT.



NepuoauyHa ctpaTeruja 3a cute ceHsopu. Cute ceH30pu ce pacrnopeaeHun co
dUKCEH pedepeHTEH WMHCTPYMEHT Ha MOYEeTOKOT WM Ha KpajoT Ha MOHUTOPUHI-
nuctpaxyesarweTto. Bo 3aBMCHOCT o4 [ofmkMHata Ha UCTpaxyBaweTo (cTyaujata),
Korokauuja MoXe fia ce Cry4u nepuoanyHo (Ha npumMmep, Ce30HCKN, Ha cekon 6 meceum,

roAuLLHO) BO TEKOT Ha CTyaujaTa.
CwvnHu cTpaHum

e CuTe ceH3opu ce TecTupaaT BO WUCTO BpeMe 3a [a ce 3Hae Kako ce
cnopepnyBsaar,;

e CuTe ceH3opu ce cropedyBaaT CO pedepeHTeH MHCTPYMEHT 3a orpaHu4eHo
BpEME;

e Hema OOMONHUTENHN TPOLLOLM 3a ONpemMa ako MoXe Aa ce KOPUCTU NOCTOEYKN
pedepeHTEH UHCTPYMEHT;

e CeH30pu of NoManu Mpexu Moxe fia ce npeMectaT 6e3 norofiem Hanop.

Cnabu ctpaHu

. BpemeHckuTe ycnosu u ycnoBuTe 3a 3aragyBake Ha BO34YyXOT 3a BpeEMeE
Ha Konokauujata Moxebu He ce penpe3eHTaTUBHM 3a BUCTUHCKUTE YCIOBU CO
KO ce cpeKkaBaaT CEH30puTe Kora ce pacnopeneHn Ha HUBHUTE NoKauuu;

. Ke 6uge noTewko p[a ce [getektvpaaT CynTUMHM MPOMEHM BO
nepopmMaHCUTE Ha CEH30POT CO TEKOT Ha BPEMETO WM MPOMEHU BO
nepcgopmaHcuTe Nopaan YHUKATHU UKW KPaTKOPOYHM HAacTaHM Ha 3aragyBane
(Ha npumep, KpaTKoTpajHa ce3oHcka Oypa of npalwunHa) buaejkm ceH3opoT He e
TpajHO noumpaH 4o pedepeHTeH MHCTPYMEHT;

. MomecTyBaw-€TO Ha CeH30opuTe Hanped - Hasag nomery MecToTO Ha
Konokaumja n HUBHUTE NOCTOjaHM MecTa Moxe Aa ouae TPyOOUHTEH3MBHO M Aa
ja 3ronemMu BepojaTHOCTa 3a OLUTETYBAHE;

. 3a ronemn mpexu, Moxebu Hema OOBOSIHO MPOCTOP MMM MOKHOCT Ha

MECTOTO Ha KorokKaLuja 3a cuTe CeH3opu Aa ce pacrnopenar oaeaHall.

CTpaTeruja 3a KOHTUHyMpaHo noaMHoxecTBo (Continuous Subset Strategy).

CuTe ceH3opu nNpBO Ce pacnopedyBaaT Ha pedepeHTHa nokaumja. [loTtoa Hekowm



CEH30pWU MocTojaHo onepupaaT A0 PedEPEHTHMOT MHCTPYMEHT, Aodeka Apyrv ce

pacnopeneHu Ha pasnuyHa nokauuja(u).

CwvnHu cTpaHm

buaejkn Hekou ceH3Opwu oOCTaHyBaaT pacrnopefeHn co pedepeHTeH
WHCTPYMEHT, CeH30puTe ce TecTupaaTt Mo LUMPOK Orcer Ha BPEeMEHCKM
YyCNOBW W YCrOBU Ha 3arajyBawe WU MOXe [a ce OTKpujaT NpoMeHuUTe BO
nepdopmaHcuTe CcO TeKOT Ha BpemeTo. Mefytoa, 0BOj npucTtan
npeTnoctaByBa eka cuTe ceH3opu paboTaT CNMYHO Kako efeH(u) Kou ce
NOCTOjaHO pacnopeneHu:

CuTe ceH3opu ce TecTupaaT BO UCTO BpeMe 3a [a Ce 3Hae Kako ce
cnopefyBsaar;

Hema gononHuTenHW Tpowouu 3a onpemMa ako MOXe [a Ce KOpUCTU
NOCTOEYKN pedpepeHTEH MHCTPYMEHT;

CeH3op|/| o4 nomasin Mpexun MoXe a ce npemMectart 6e3 noronem Hanop.

Cnabwu ctpaHu

MpemecTyBak-€TO Ha CeH30puTe Mnomelry MeCcTOTO Ha Konokaumja u
HMBHMTE MOCTOjaHM MecTa MoXe Oa Ouae TPYAOMHTEH3MBHO M Aa ja
3ronieMy BepojaTHOCTa 3a OLITETYBaHE;

3a ronemMn CEeH30pCKM MpEeXu, MOXe Aa Hema OOBOJSIHO MPOCTOp UMK
MOKHOCT Ha flokauujaTta 3a cuTe CeH30pu Ja ce pacnopeaar ogeaHall;
AKO pacnopeaeHuoT ceH3op nagHe (He pabotun) n Tpeba ga ce 3ameHn,
noeBeke He 3HaeMe KakBuM ce nepgopmMaHcUTe Ha HOBMOT CEH30p BO
crnopenba co apyrute ceHsopu Bo Mpexarta. Moxe ga pasmucnuve ga

OCTaBUTE HEKOIKY CEH30pM pacrnopeaeHn co pedepeHTHUOT MHCTPYMEHT.

NoTeHuujanHa moaudukaumja

OrpaHundvyBarata Ha NPOCTOPOT M MOKHOCTa MOXe Aa OMKTMpaaT Aeka He
MOXaT CuUTe CEeH30pu Ada ce pacrnopefaT opefHaw Ha pedpepeHTHaTa
nokauuja. AntTepHaTUBHO, CEH30pPUTE MOXeE [a ce pacrnopeaaT BO cepuu.
Mnn ceHsopuTe MOXe Oa ce pacnopefaTt Ha Apyro MecTto 3a ga ce

pasbepe Kako CeH3opuTe ce cropedyBaaTt €deH Co ApYr U camo Maro
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NnoOMHOXECTBO MOToa NpoJOMXKyBa [Ja Cce pacnopegyBa Ha
pedepeHTHaTa fnokauuja.

e CeH3opckaTa Mpexa MoXe [a pacTe CO TeKOT Ha BpeMeTO WNu AenoBu
on MpexaTa Moxebu ke Tpeba Oa ce 3ameHaT nopaau crapocTa Ha
ceH3opoT. Bo oBue cnyyamn, cepumte Ha ceH3opu Moxe Ada Gupat

collocated HenocpenHo npea Aa ce npownpu/aaMmeHn mpexara.

PecdepeHTtHa TpaHccep crTpaternja (Reference Transfer Strategy).
PedepeHTHMOT MHCTPYMEHT ro moceTyBa CEKOj CEH30p 3a KpaTOK BPEMEHCKU nepuoa.
OBaa cTpatervja Moxe ga buae KopucHa 3a kapaktepusnpamwe Ha nepdopmMaHcuTe Ha

MpeXaTa Of, CEH30pW BO TEKOT Ha AOMropoYHa CTyauja.
CwvnHu cTpaHm

e Cwute ceHsopu ce crnopegyBaaT CcO pedepeHTeH WHCTPYMEHT 3a
orpaHuyeHo Bpeme. W CceH30poT U pedepeHTHUOT WHCTPYMEHT I
NUCKycyBaaT WCTUTE W3BOPM Ha 3aragyBawe W KOHUEHTpauum W
BPEMEHCKW YCIOBW 3a BpeMe Ha KonokavlujaTa;

e CeH3opute He Tpeba pga ce npemecTyBaaT Ha Apyra nokauuja no
HMBHOTO NPBUYHO pacnopegyBake, CO LITO C&€ MMHMMM3MpaaT LaHcuTe

3a OWITETYBaHE.

Cnabwu ctpaHu

e BpemeHcknte ycrnosum u ycrnoBuTe 3a 3aragyBake Ha BO3QyXOT Mn
nepdopMaHcuUTE Ha CEH30POT MOXE Aa Ce MeHyBaaT nomery nepuoanm Ha
Kornokauuja;

e He ce TecTnpaaTt cuTe CEH30pM BO UCTO BpeEME, N0 UCTU YCIOBY;

e Moxe pa buge ckano ga ce gobue, onepupa, NpemMectyBa M ogpxysa
pedepeHTHUOT NHCTPYMEHT;

e Ha Hekou mecTa mMoxebw Hema ga MOXe Oa Ce CMEeCTU pacrnopegeH
pedepeHTeEH MHCTPYMEHT (Ha NpuMMep, CEeH30pOT € MnocTaBeH Ha cTonb

unu Bo HeobesbeneHa obnacr).

CoBeT: CeH3opuTe 3a Komnokauuja ce ceTupaaT Ha MeCcTOTO Kage ce

pacnopeneHn. Tpeba ga ce npoBepu Oanyv MecTOTO Ha Komokauuja uma CrnvyHM

8



KapaKTEepUCTUKM CO MeCTOTO Kafe LUTO ce pacrnopedeHun ceHsopute. Ha npumep, He
Tpeba da ce nocTaByBaaT CEH30pu BO GMM3MHa Ha naT M NoToa Aa ce npuMeHyBaat

The pe3yrntatn Ha CeH30pPCKa MpeXa BO pypaliHa obnacr.

CrpaTeruja 3a npeHoc Ha ceH3opu (Sensor Transfer Strategy). CeHsop, unu
WHCTPYMEHT 3a UCTpaXKyBake, CO MO3HATWM KapaKTepUCTMKM Ha mn3senda, ce HOCKM Ha
cekoja nokauuvja kage WTo e pacnopefdeH ceHsopoT. Co uen Hajoobpo ga ce 3Haat
KapaKkTepucTuknte Ha msseaba Ha CEH30pPOT, CEH30puTe LITO ce KopucTaT BO OBaa
cTpaTervja obu4HO ce ocTaBaaTt pacrnopefeHn co pedepeHTEH MHCTPYMEHT Kora He ce

npemecTyBaaT HU3 MpexaTa.
CwvnHu cTpaHm

e Cute ceH3opu ce crnopedyBaaT CO CEH30p WM MHCTPYMEHT 3a
UCTpaXKyBayka Krnaca co nosHaTtu nepdopmMaHcy 3a orpaHMYeHo BpeMe;
W pBaTa ro goxueyBaaT UCTUOT M3BOP Ha 3aragyBakbe U KOHLEHTpauum
N UCTUTE BPEMEHCKM YCINOBU 3a BpeMe Ha KonokauujaTa;

e [loManky ckano u TPy[OVHTEH3MBHO € Aa Ce TpaHCMopThpa CEH30p UMK

MHCTPYMEHT 3a UCTPaXyBake€ HU3 MpeXaTa.

Cnabwu ctpaHu

= Ce npeTnoctaByBa Aeka nepgopmMaHcuMTe Ha naTyBaykMOT CEH30p Wnu
WHCTPYMEHT 3a CTEeNeH Ha WUCTpaxyBawe He Ce MeHyBaaT Kora ce
npemMecTyBa Of fNokauuja 0O fokauuja, WTO MOXe Aa He e TOYHO aKo ce
npomeHaT U3BOpPUTE Ha 3aragyBaHe NN KOHLEHTpaLMITE;

= Tewko e ga ce oTKpujaT CynTUIHUTE NPOMEHU BO nepdopmaHcute co
TEKOT Ha BPEMETO;

»  AKTMBMpaHUTE CEH30pU He ce TecTupaaT Ha pedepeHTEH MHCTPYMEHT,
LUTO ro OTEXHYBa KBaHTMUUMPaHETO Ha TOYHOCTA Ha CeKOoj CEH30p;

= CeH30puTe He ce TecTupaaT BO UCTO BpeMe, Taka LUTO He MOXe fa ce

OApeam Kako efleH CEeH30p ce criopeayBa Co ApYr.

KonokauujaTta BknydyBa HEKOM KPUTUYHW Npallaka wto Tpeba aa

ce 3emar npensua, Kako LTo ce:

o KakoB pedepeHTeH MHCTpYMeHT Tpeba aa ce kopuctun?



o Konky 4ecto Tpeba pga ce npaBu Konokauuwja Ha ceH3opute?
KoHTuHYymnpaHo (cekoj AeH) nnu nepmoanydHo (pasnuyHmn cesoHn)?

o Konky ponro tpeba ga ce npaBwm Komokaumja Ha CeH3opuTe 3a [Aa
n3mepumMe AOBOSIHO BapujauMuM BO LENMOT OMCer Ha BPEeMEHCKM YCNoBu (Ha
npumep, T, RH) n uennoTt oncer Ha KOHUEHTpaUUKN Ha 3aragyBayn?

o Hanu Tpeba ga ce npaBu Kosiokauuja Ha cuTe CEeH30pU UCTOBPEMEHO Ha
efHa UeHTpanHa nokaumja unu ga npemectume pedepeHTeH WMHCTPYMEHT Ha
CeKoja nokauuja Ha CeH30pOoT 3a BO34yX (T.e. Aa ro TecTMpame CeKOj CEeH30p BO
HeroBaTa OKONnvMHa)?

o Kage tpeba pa ce npaBu Konokauuja Ha CeH3opuTe 3a da nokauunjata
nn4n Ha cBoja obracT 3a pacnopegyBake Ha CeH30pu?

o Kornkas Hanop v kakoB TUN Ha onpemMa (Mnu npuctan 4o Hea) e BKIyYeH?

OnwTK coBeTH 3a Konokaumja

« Konokaumja 3a coogBeteH Opoj AeHOBM 3a [a Ce KapakTepuaupa
OAroBOPOT Ha CEH30pOT BO OMNCer Ha BPEMEHCKM YCNOBM W YCrOBM Ha
KOHUEeHTpauuja Ha 3aragyBayn. Hekon og npennoxeHun OeHOBU 3a Konokauuvja 3a
nogartoum cobpaHn BO pasfivyHU BPEMEHCKN MHTEpBanu BKydyBaarT:

o 24-yacoBHu nogartoun: Okony 30 aeHa of konokauwja;
o 1l-yacoBeH nogatok: Okony 14 geHa oa konokauuja;
o 5-MuHYTHM nogatoumn: Okony 7 AeHa o, Koriokauuja.

e [la ce nouumpa CEH30pOT LWWTO € MOXHO nobnucky 00 pedepeHTHUOT
WHCTPYMEHT, Taka LUTO ypeauTe ro Mepart UCTUOT KBanuTeT Ha BO3ayxoT. AKO ce
KOPUCTM NOCTOEYKa floKaunja 3a cnefexe Ha KBanuTeTOT Ha BO34yXOT, ke Tpeba
TECHO Aa ce copaboTyBa CO ApXXaBHa WK fioKasnHa areHuuja 3a XXUBOTHa cpeanHa
3a ga ce npuctanuM OO HUBHUTE pedepeHTHU MHCTPYMEHTU W CcKnaguwitTe Ha
nogatoun. Tpeba ga ce uma Ha yMm [eKka HeKouM areHuum moxebu Hema fa
[03BoNnaT Ha NoLmnpokKaTa jaBHOCT Aa pacnopeysa CEH30pU Ha HUBHUTE NOKaLNM.

o Tpeba ga ce namepat meteoponowkute ycnosu (T, RH, 6p3nHa Ha BeTep,
Hacoka Ha BeTep) Ouaejkm nepdopmMaHCMTE Ha CEeH30pPOT MoXe pfa Oupar
3acerHaTu O BpeMeHCKuTe ycrnoswu. [pxaBHaTa WM JiokanHata areHuuja 3a

XMBOTHa cpeguHa MOXe [a I'M M3MEepU Ha HMBHATa rnokauuja 3a crnegewe Ha
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Bo3agyxoT. Mepewata Moxe ga O6uagat goctanHu u og GnM3oK aepoapom Mnu

HaLMoHanHa meTeoporoLka cnyx6a unu cnuyHa ycnyra 3a nogaToum.

1.2 Kopekumuja Ha nogaToum oa ceH3op (Correction of Sensor Data)

Pesyntatute gobueHn of konokauuja MoXe Aa Ce KOpUCTaT 3a Kopekuuja Ha
nogartouuTe oA CeH30poT, 3a Nobnucky Aa ce coBnaraat co nogatoumte aobueHun og
pedepeHTHMOT MHCTpyMeHT. OBOj nMpouec Ha Kopekuuja nomara ga ce npecmetaar
No3HaTM NPUCTPACHOCTM W HENO3HaTU MpedYKkn Oof BPEMEHCKUTE YCIOBU U OpYyrn
3aragyBadnm n obuU4HO ce npasu CO pasBuMBawe Ha anroputam. Anroputam Moxe Aa
Ovge egHocTaBHa paBeHKa unn nocoucTMumMpaH npouec (Ha npumep, 36Mp Ha

npasuna, MallNHCKO y4eH-€) LUTO Ce NPMMEHyBa Ha nogatouu AobreHn of ceH30p.

MNpB 4Yekop BO KOpekuuja Ha nopaTouuTe O CeH3op e Jda ce cnopepar
nogatouuTe 3a Konokauuja gobveHn of ceHsopuTe U pedepeHTHUOT MOHUTOP,
OCUrypyBajkm ce [eKa e ycorfnaceHo BPEMETO Ha 3emare MPMMEPOLU U NMPOCEYHUTE
nepvoam 3a gBarta n3Bopa Ha nogatoun. Tpeba aa ce 3abenexar BPEMEHCKUTE 30HU U
Janu ce KOpUCTU NEeTHO cMeTawe Ha BpemeTo. Ha npumep, 3a ga ce cnopegat
nogatounm on 1-MuHYTEH ceH3op 3a BO34yX CO pedepeHTHM nogaTtoum og 1 vac,
KopucHuuuTe ke Tpeba ga npecmeTaar npocek of 1 4yac Ha nogaTtoumTe of CEeH30pOoT
(T.e. npocek og 60, 1-muHyTHM BpegHocTn). KopucHuumte Tpeba ga ce norpwxaTt
npoceYHNTE METOAM Aa ce coBnaraaT M 3a CeH30pCKUTe U 3a pepepeHTHUTE noaaToLu.
Mpoceunte Moxe ga GuaaTr BpeMEHCKM MOYeTOK (Ha npumep, npocek og 1 vac
npecmeTtaH of Mepewa cobpaHu nomery 12:00 n 12:59 vacot e gogeneH Ha 12:00
4acoT) U BPEeMEeHCKM Kpaj (Ha npumep, npocek oa 1 yac npecmeTaH o mepera

cobpaHu nomery 12:00 n 12:59 vacot e gogeneH Bo 13:00 vacor).

MopaTounTe of CeH30poT U pedpepeHTHNOT MOHUTOP MOXe Ja ce crnopedart co
Kpevpawe Ha pAujarpaMm 3a pacejyBawbe (scatter plot) 3a pa ce Busyenusupa
nosp3aHocta. Ha Cnuka 2 e npukaxaH npumep 3a pacejyBawe. Ha oBaa cnuka
nogaroumte of pedepeHTHNOT UHCTPYMEHT, BO OBOj cnyyaj T640x, ce npuKaxaHu
OOIDK XOpU3OHTanHata X-ocka W nogatoumte O CEeH30pOT Ce MNpuKaxaHu Ha
BepTukanHata y-ocka. Cekoja Todka MpuKaxaHa Ha crnvkaTa npeTcraByBa Mepere
HanpaBeHO BO oapeneH MOMeHT BO BpemeTo. Co upTawe NVHUU BepTUKarHO W
XOPU3OHTArNHO Of CeKoja ToYyka, MOXe [a ja HajaeMe pedpepeHTHaTa KOHLUeHTpaumja u

KOHUEHTpaumjata Ha CEeH30pOT npujaBeHn BO CEeKOj BPEMEHCKM uHTepBan. Ako
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CEH30POT U pedepeHTHUTE Mepera COBPLUEHO Ce corfacyBaaTt efeH Co Apyr, cute
TOYKM Ke nexart no nuHunjata 1:1 npukaxkaHa Bo cuBo. Hectonatn nma Hecornacysawe
N ce OTKpMBa eKa CEH30pOT CeKorall MoXxe Ja Mepu Marky NOBUCOKO UITM NMOHUCKO Of
pedepeHTHMOT WHCTpyMeHT. OBa HecornacyBake Ce HapekyBa MNpUCTPacHOCT W
NMoHeKkoralwl MoXe [a ce co3faje anroputam 3a fda ce KopurMpaaT nogartoumte of

CEH30pOT ¥ Aa ce eNnuMUHMpPa NpucTpacHocTa.

Moxe oa ce BUAM JeKka TOYKUTE ce rpynupaart no fnnHuja unu Kkpmsa. AKo e Taka,
MOXebn e MOXHO Aa ce co3faje anropytaMm Unv paBeHKa LUTO ja onuvulyBa BpcKaTa
nomery CeH3opoT 3a BO34yX U pedepeHTHUTe nogaTtouun. Hajuecta m 4ecto norogHa
paBeHKa 3a Kopekumja e obuyHaTa NUHeapHa perpecvBHa paBeHKa CO Hajmanu
kBagpaTtu (the ordinary least-squares linear regression equation). ®dyHkumjaTta 3a
ofpedyBake paBeHKa Ha NUHeapHa perpecuja e [obpo BocnocTaBeHa BO MHOry
codpTBepckn naketn (Ha npumep, Excel, R) n e goctanHa n co nomow Ha Excel-based

Macro Analysis Tool Ha U.S. EPA (Macro Analysis Tool).

Ha Cnuka 2 naHen A, HaknoHoT (the slope) e > 1 (m = 2,02) u mepenata Ha

CEeH30pOT Ce TMOBUCOKM Oof MepewaTa Ha pedepeHTHUOT MOHUTOpP  Kora

KOHUeHTpauuuTe ce Haa 8,5 ug/m3. OBa e npumMep 3a CeH30p KOj MM npeueHyBa
KOHUEHTpaumnTe Ha 3aragyBauute. Bo naHenot B, HaknoHoT e < 1 (m = 0,22) u cute
Mepera Ha CEeH30pOT Ce nomanu oA MepenaTta Ha pedepeHTHUoT moHuTop. OBa e
npuMep 3a CeH30p KOj M MNOTUeHyBa KOHLUEeHTpauuuTe Ha 3aragyBadn. HaknoH

efHaKoB Ha 1 Ke ykake Ha COBpLUEHa COrfnacHOCT NMoMery CEH30POT U pedepeHTHNUTE

nogaTtoun.
slope-
40 o intercept 25 1:1 line
a5 1Bk 2.02x-8.63, line y=0.22x-0.65
2 _
s . 1:1 line r;~20 R*=0.73 Here, the sensor
£ 30 £ measures 2.5 pg/m?
§ 25 N § 15 whereas the
= Sy = regulatory monitor
n un
zm‘ 20 e Em measures 15 pg/m?
a .. Here, the sensor o 10 ”
<] measures 30 pug/m3 S /
w w 7
g 10 whereas the S 5 -
2] regulatory monitor %] ° . slope-
5 (T640x) measures 0 Qtefcent
0 20 pg/m? >~ line
0 10 20 30 40 0 5 10 15 20 25
(A) T640x PMs 5 (ug/m?) (B) T640x PMy 5 (ug/m”)

Cnuka 2: lNMpumep 3a 06MyHa perpecuja co Hajmanu kBagpatu (the Ordinary Least-
Squares Regression)
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https://www.epa.gov/air-sensor-toolbox/air-sensor-collocation-macro-analysis-tool

Mepka 3a Toa KOMKy nogaTovHUTE TOYKM ce BnmMcKy A0 NMUHMjaTa Ha HaKIOH-
npecek (slope-intercept line), npetctaBeHa co R?, ce HapekyBa KoedMLMEHT Ha

onpeaenyBame (coefficient of determination). OBaa BpeaHOCT ja onuwyBa KonNuynHaTa

Ha pacejyBar€e BO nogartouuTe.

R? ce aswkn og 0 go 1, kage WTO BpeaHocTu nobnucky Ao 1 ykaxyBaaT Ha

nocusiHa Kopenauuja UnuM cornacHocT nomery CeH3opoT U pedepeHTHUTe nogaTouu.

BpegHocTt nobnucky go 0 ykaxkyBa Ha HejoCTaToK Ha COrfacHOCT.

LLiTo e o6My4Ha perpecMBHa paBeHKa CO HajManu KBagpaTtu

(Ordinary Least-Squares Regression Equation)?

BoobuyaeH anroputam 3a Kopekuuja € JWHUCKaA paBeHKa ,WTO Hajaobpo
ogroeapa“ (,best-fit*), nsBegeHa co kopuctewe Ha obBMYHA perpecuja Ha HajManu

KBagpaTtu:
y=mx+Dhb
Kape:
Y = Mepetre Ha CeH30p

M = HakNoH Ha perpecuBHa NuHuja (the slope of the regression

line)

X = Mepere Ha pedepeHTeH MOHUTOP b =y - Npecek Ha perpecuBHaTa nvHKja

(b = the y-intercept of the regression line).

HaknoHot (M), koj Moxe Aa 6uae No3nTUBEH UMW HeraTUBEH, NMOKaXyBa KOJKy ce
CNUYHN MepeHaTa Ha CEH30POT CO pedepeHTHUTE Mepena. Konky e nobnmcky ,m“ oo
1, TONKy noBeKke CEH30pOT pearnpa Kako pedepeHTHUOT MHCTPYMeHT. [pecekoT (b)
NMoKaxyBa KakBO ke Ouae mMepeHeTo Ha CeH30pOT, BO MPOCEK, Kora pedepeHTHUOT
WHCTPYMEHT Mepu HyrnTa KOHUeHTpauuja. 3aegHo, NPecekoT N HAKMOHOT ja onuwyBaat
NpPUCTpacHOCTa Ha CEH30pPOT.

PaBeHknTe 3a nNuHeapHa perpecuja UCTO Taka ro BKryyYyBa KOeUUMEHTOT Ha

onpepenyBate (R?), koj ce aBwxu og 0 oo 1. R? ja Mepu KonmunHaTa Ha pacejyBarse
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Ha nogaTouuMTe U KOMKYy TOYKMTE Ha nogatoum ce Gnucky 0o nuHujata ,Hajpobpo
oaroBapa“. BpegHoctute Ha R? nobnuvcky Ao 1 ykaxkyBaaT Ha MOCUITHU KOpenauum unm
rnomarky pacejyBawe Ha nogaToum.

Hekoun ceH3opu, Kako Ha NpMMepP OHOj LITO e nNpukaxaH Ha Cnuka 3, Moxe fa He
nmoka)kaT CUIIHa COrfacHOCT CO pedepeHTHUOT MHCTpymeHT (R? nobnucky go 0).
MoHekoraw pacnpcHyBaykMTE TOYKW M3rnegaat Kako pacdpname TOYKW, HaMecTo
rpynaumja Ha TOYKM WITO nNu4yat Ha npaea. OBa 4YecTo 3Ha4yM geka obmyHaTa nuHeapHa
perpecuBHa paBeHKa CO HajManu KBagpaTM He € COOABeTHa 3a Kopekumja Ha
nogartoumnTe of ceH3opoT. OBa MOXe [a 3HauM Aeka nogaTtoumTte He ce MonpaBnvBU
unu ynoTpebnmen, HO MOHEKOrawl MOXe Aa 3Haun geka moxe ga obuae notpebeH
NMOKOMMSIEKCEH anroputaMm unun paeseHka. Ha npumep, KOPUCHUKOT MOXe aa m3bepe fa
npuMeHn MynTunuHeapHa perpecunja (multi-linear regression) 6uaejkn oaroBopoT Ha
CEH30pOT € MOoBp3aH He CaMO CO KOHLeHTpauujata Ha 3aragyBadvoT, TyKy U CO gpyra

npomeHnuea, kako RH nnu koHueHTpaumja Ha apyr 3aragyBsay.

25
y =0.08x+1.98
o R4 =0.02
" 20
N
oY)
=
~ 15
w0
o~
>
o 10
| -
(@]
(%3]
=
$ S
0
0 5 10 15 20 25
T640x PM, 5 (1g/m?)
Relative Humidity (%)
L = | T—
0 20 40 60 80 100

Cnuka 3: Nprmep 3a CEH30p LUTO HE MOKaXKyBa COrNacHOCT CO pedyepeHTHMOT
WHCTPYMEHT
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PasBuBareTO Ha anropMTMu 3a Kopekuuja € akTUBHa UCTpaxyBayka obnacT co
HOBM NpuUcTanu n MeToam KoM BepojaTHO Ke ce pa3BMBaaT CO TEKOT Ha BpeMeTo. Hekoun
UCTpaxyBara MpUMEHUNE MYNTUIIMHEAPHN perpecun, MOSIMHOMHM  CMOojyBakba,
MOCroOXeHW MOAEeNu, Na Aypyv M MaLLMHCKO yyewe. Pas3bunpameTo Ha anroputMoT 3a
KopeKuMja e o CYyLUTUHCKO 3HayYene 3a aa ce 06e3beam crneannmBocT o HeobpaboTeHn
A0 KopurmpaHu nogaTtoum u 3a pasbupane Ha (hakTopuTe KOW BMKjaaT Ha MEPEHETO.
CnoxeHn wnn anropuTtMyM Ha LUpHa KyTuja“ Moxebwm 3BydaT BeTyBa4yku, HO 4eCTO

npeTnoyvynTaaTt egHOCTaBHH, pa36|/|pn|/|B|/| anropuTMmn.

Oanu I'IOCTOjaT APyru MeTpUukKu WTO r'm onvmuiyBaar nepQ)opmchwTe Ha

CeH30poT?

Mpewka (Error) e mepka 3a HecornacyBawe Momery KOHUeHTpauumuTe Ha

3aragyBauyunTe npujaBeHn o CEH30POT U pedePEeHTHUOT MHCTPYMEHT.

Ce KopucTaT HEKONKY METPMKM 3a Ada Ce Onuwle rpelukarta, BkrydvyBajkm: Root
Mean Square Error (RMSE), Mean Bias Error (MBE) n Mean Absolute Error (MAE).

Cekoja MeTpuKa 1Ma NnovHakea aeduHuumja 1 npecmeTka.

CeH30pOT 3a BO3[AyX MOXE Oa pearMpa pasfuMyHo BO LENMOT Ofcer Ha
KOHLUEeHTpauuja Ha 3arageH Bo3ayx. Ha npumep, Ha Cnuka 4 e npvkaxaH nuHeapeH
OOrOBOP BO OAHOC Ha pedepeHTHM noaaTouyM Npu MOHUCKU KOHLEeHTpauun u

HenuHeapeH 0AroBop Haj oBaa KOHLEeHTpauuja.

Taka, egeH Tnn Ha paBeHKa 3a KOpeKLl,I/Ija MOXe Oa He ce npumMmeHyBa BO LEJIMOT

oncer Ha KoOHUeHTpauun.
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Sensor PM, . Concentrations (ug/m’)

Reference Monitor PM, . Concentrations (png/m?®)

Cnuka 4: 'pacduk Ha pacejyBame (Scatter Plot) koj nokaxkyBa neka CeH30poT 3a
BO34yX MMa NMHeapeH OAroBOpP NMpU NMOHUCKN KOHLEHTPAaLMN 1 HENMHeapeH O4roBop
npy NOBUCOKN KOHLIEHTpaumm

Cnuka 5 npetcraByBa npuMMep 3a KOpPEKLMja CO KOPUCTEHE Ha fvHeapHa
perpecvMBHa paBeHKa W3BedeHa O CEeH30pCkM U pedpepeHTHM nogatoun. Bo oBoj
npumMmep, MnonpaBeHUTE Mepera Ha CeH30poT ce aobuBaaT co npeypedyBake Ha
paBeHKaTa Ha nuHujata ,Hajgobpo ogroeapa“ (T.e., y = mx + b) 3a ga ce pewn X,
Kage WwTo ,X“ € eAHaKBO Ha KOPUrMpaHOTO Mepere Ha CeH30poT. KopucHuumte moxar
Aa v kopurnpaaT nogaTtoumTe Of CEH30POT KOPUCTEjKU ro anropuTtMOT 3a nobnucky aa
ce coBnaraaT co pedepeHTHUTe nogaToun. Hekoum nNpov3BOAUTENM Ha CEH30pU
npuMeHyBaaT KOpPeKLUM Ha nogaToun Ha CeH30poT unm Bo obnak. MIcTo Taka, Hekou
cucTeMn 3a ynpasyBake CO nogaTtoum MoxaTt ga npumeHaTt kopekuuja. Bo cekoj of
oBve cnyvaum gobpa npaktuka e Ja ce npawa npou3BOAMTENOT 3a KakBu ©Ouno
KOpeKkuMn M3BpLUEHM Ha nogaToumTe M LenocHO Aa ce pa3bepe Kako ce kopurupaat

noaaTouuTe of CEH30POT 3a BO3AYX.

Measured Sensor Data — b

Corrected Sensor Data =
m
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1:1 line
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Cnuka 5: lNpumep 3a Kopekuuja Ha nogaTtoum Ha Air Sensor

[MoHekoraw rpaduuMTe Ha pacejyBakbe MOXe [a IvMyaT Ha npumepute
npukaxaHu BO OBOj Oefl, HO MMaaT CaMO HEeKONIKy TOYKM Ha nogaTtoum LWwTo ce
nojasyBaaTt farieky o4 nvHujaTa 3a nuHeapHa perpecunja. OBue TOYKM Ce HapekyBaat
oapaneyvyeHu. [MoHekoral oBMe TOYKM HA NOOATOLUM MOXE 3HAYUTENHO Aa M NnpoMeHaT
pesyntaTtuTe U HaMecTO NIMHeapHaTa perpecuBHa NMHWja Aa MMHyBa HU3 cpeguHaTta Ha
noBeke TOYKM Ha NogaToun, MOXe Aa uarnefa geka ce ABWXM Ha efHaTa cTpaHa. OBa
YKaXXyBa [eKa OHME COMHUTESTHM OTKayeHun BpedHocTu Tpeba ga ce uctpaxar marky
noeeke npend Aa ce Tonkyeaat pesyntatute. CosgaBaweTo rpadmk Ha BPEMEHCKM
cepumn unu rpadrk Ha KOHLUEHTpaUMM Ha CEeH30POT U pedepeHTHNOT UHCTPYMEHT BO
dyHKUMja Ha BPEMETO, MOXE Aa NOKaXke CKOKOBW Ha nogartoum (nogaTtoum Co NOBMCOKM
KOHUEHTpaumm) og edeH wunun noseke of WHCTpyMeHTute. KopucHuumte moxebu ke

caKkaaTt aa rm ncnmtaat osme LNnMUoBu 3a aa pa3mMmuicnart aajin ce BUCTUHCKU U He.

Hekon wnnuoBM Moxe p[a npeTcTaByBaaT MOKAYeHW KOHUEHTpauuu Ha
3aragyBaydn Ha OTBOpeHO. Ha npumep, KOHUeHTpauuuTe Ha YyecTndkn (PM) moxe ga ce
3rofieMaTt 3a KpaTOK BPEMEHCKM MNepuos nopagn akTUBHOCTUTE Ha KOCewe BO
6nun3anHa. [Opyrm ckokoBn Moxebu He rvm oppasyBaaT peanHuTe MNpoOMeEHU BO
KOHUEHTpaummTe Ha 3aragyBayunTe U HAMeCTO TOa, MOXe [a yKaxaT JeKa HewTo He e

BO pen CO YpedoT, Kako LITO e eBuaeHuMja Ha nogaToum Unuv rpellka Ha ypeaoT. AKO
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ce BepyBa [ieka CKOKOBUTE Ce JaXXHWU, KOPUCHULMTE MOXe Aa pa3mucnat ganu noctou
PYTMHCKM Ha4YMH 3a OTKPUBaHE N OTCTpaHyBake Ha NaxHWTe nogatoun. AKO MoXxe Aa
ce pasBue PYTMHCKM MeTod, Toj Tpeba aa Guae QOKYMEHTUpaH WM ucnuwaH 3a ga
MOXe MeTOoAoT [Ja Ce nNpeHece, a CcuTe nogatouum Ke ce TpeTupaaT CIUYHO.
Kopucteweto pyTUHCKM MeTon 3a MOEHTU(MKyBake M OTCTpaHyBakbe Ha NaxHu
LUINMLOBM OBUYHO € HapeyeHo YncTewe Ha nogatouu. o YMcTereTo Ha nogaTounTe,
NUHeapHaTa perpecuja MoXe MOBTOPHO Ja ce npecMeTa U Aa ce NPUMMEHUM Ha

npeocTaHaTUTe NodaTouM 3a a ce 3aBpLuM Kopekuujata Ha noaaToum.

1.3 Cobupame nogartoumn, obesdbenyBate KBanuTeT U
KOHTpONa Ha KBanuTeT U ynpaByBake CO nogaTtoum

Co nobpo noctaBeHo npallawe, KpempaH nnaH U NpaBUITHO NOCTaBEHM CEH30PU
no Konokauuja, Bpeme € ga ce cobepat nogatoumTte. MimMa MHOry akTUBHOCTM BKIyYEHM
BO cobupareTo nogaToum, OCBEH €4HOCTaBHO BKIydyBak€ Ha CEH30POT U cobupamre
Ha MepewaTta. Ha kopucHuuute Ke um Tpeba gononHMTenHa noaroToBka npea v 3a
BpeMe Ha aKTMBHOCTUTE 3a cobuparwe nogaTouM 3a ga ce ocurypaaT [eka ce

cobupaaT KOpMCHM NnogaTouwn.

MocTojaT pasnuMyHM akTMBHOCTM 3a cobupakwe nogaTouu, MpPOBEPKM 3a
obe3benyBane kBanuTeT/koHTpona Ha kBanuteT (QA/QC) U TUNNYHM KOMMOHEHTU Ha

cuctemmnTe 3a ynpasyBawe co nogatoum (DMS - data management systems).

1.3.1 AKTMBHOCTM 3a coOMpaHe nogaToumn

CobupaneTo nogaTtoum co gobap KBanuTeT, LENOCHU 1 Ha KpajoT ynoTpebnuen,
Oapa BHMMaHME Ha HEKOSKy 3aJadn 3a Haas3op OTKako Ke novHat ga pabotat

CEeH30puTe 3a BO3ayX. Osue 3agaun BKIy4dyBaar.

YecTto nperneayBawe Ha nopatouute (Frequent data review). YectoTto
nperrnegysawe Ha nogatouu (Ha npumep, OHEBHO, HeOerHO) HU OBO3MOXYyBa paHo
OTKpMBake Ha npobremun, 3abenexyBawe Ha TPEHOOBU BO NogaTtoumnTe, OCUrypyBame
AeKa aKTUBHOCTUTE 3a o4pXyBare Ce 3aBpLUEHM U Ce 3ano3HaBaMe CO NOBTOPSIMBUTE
obpacun. Ha npumep, wucupTyBaweTo Ha nogatoun, 6Ge3 pasnuka panum ce BO

BpeMeHcKka cepuja (T.e. 3anneT CO KOHLEeHTpauuu Ha 3aragyBaynm Ha Yy-ockaTta U
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AaTyMOT M BpPEMETO Ha X-OckaTa) unu gpyra gopma, moxe aa évae nobpo mecto 3a
noyetok. Moxe ga ce Bugart TMNUYHM obBpacum, Kako LUTO CE HUCKU KOHLeHTpauMmu BO
YTPUHCKUTE 4YacoBM WM [a MAEHTMUKyBaMe Kora ce chnydyyBaaT enu3ogu co

BUCOKO 3aragyBame.

OBve npernegu Ha nogaTouy HM nomaraaT ga pasBMEME ONWTO YyBCTBO 3a
KBanNUTEeTOT Ha BO34yXOT BO Hekoja obnacT nop pasnuyHu ycrnoeu. Kora ce mosHaTtu
TUNWYHMTE YCNOBW, CTaHyBa MOSIECHO [fJa ce uaeHTMdMKYBa BpPeEMETO Kora
oTYMTyBatbaTa Ha CEH30POT Ce aTUMUYHM W 30WTO Ce CrnyvyBaaT OBME aTUMUYHM
oTYMTYBaHea (Ha NpPUMeEp, Aanu CeH30poT 3a BO3aAyX PYHKUMOHMpA? [anu e npucyTeH
Yag o wymcku noxap? [danu BpeMeHCKMOT LwabroH e OAroBopeH 3a MNOBUCOKM

HMBOAa?).
Mpnaobueku of 4YecTo nperneayBakwe Ha nogaTouuTe

e bBp3o ngeHtndukyBarwe n pewasarwe Ha NnpobrnemuTe;
e  MuHumMM3Mpane Ha 3arybaTa Ha nogaTouu;
o PaHo oTkpuBaHe BUCTMHCKM HACTaHW CO BUCOKO 3aragyBar€;
o Pasbupare kako ce MeHyBa KBanuMTeTOT Ha BO3OYyXOT:
o Bo TekoT Ha geHoT

o 3a Bpeme Ha BUKeHA HacnpoTu paboTeH AeH.

OppxyBawe. Kako u gpyrute popMm Ha TEXHOMOrMja, CEH30pUTE 3a BO3AyX
DGapaaT NpeBeHTUBHO oApXyBawe 3a Aa ce 06e3bean npasunHa OYHKLMOHAMHOCT U
A0BepPnMBO cobuparwe nogaTtoun. AKTMBHOCTUTE 3a O4pPXKyBawe Ce HeONnxodHW M 3a
KpaTKOpOYHM M 3a JONropoyHu onepauun. OfpxyBameTO Ha CEH30pOT 3a BO3AyX
BKINy4yBa pPeJOBHO 3aKa)aHO YMCTeHe Ha NOBPLUMHUTE UNK JOBOAUTE 3a Aa Ce Ccripeyu
Tanoxewe Ha 60ybavykMm unM npawuvHa, 3amMeHa Ha QUNTPM WM 3amMeHa Ha

KOMMNOHEHTUTE HAa AETEKTOPOT Ha CEeH30pPOT KaKO LUTO CTapear.

OppxyBareTo MOXe [a BKIydyBa U UCNUTYBakE Ha YCNOBUTE Ha fnokauuvjaTa 3a
KakBu 6uno npomeHun (Ha Nnpumep, BaHaanuM3am, obpacHaTu gpsja).

Co npaBunHO ofpxyBawe Ha ypedoT CO CeH30p 3a BO3dyX, MOXe Ja ce
HamanaT rpewknte BO cobupake nogartouu, Aa ce npoaosmkm paboTHMOT BeK Ha
ypenoT 1 fa ce 3awTteaart napw, WTo uHaky 6u 6rune NoTpoLLeHn 3a 3aMeHa Ha OenoBu

M ycnyru 3a nonpaeka.
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High-accuracy Sensor

PM2.5: :
Laser PM sensor -S>

Heat-sensitive sensor

0l
LEARN MORE ¢,

Cnuka 6: CeH30p CO BUCOKA TOYHOCT

PewaBawe npobnemu. BepojaTHo ke ce nojaBaT npobnemn co ceH3opuTe 3a
BO34yx (Ha npuMmep, He ce npuKaxyBaaT nogatouu) u Moxe ga ce bapa pga ce
npegeduHnpaaT npobnemmute 3a ga ce pewn npobnemoTr u ga ce NpoAoIKM CO
cobupaweTo nogatoun. PelwaBaweTo Ha npobnemuTe MOXe Oa  BKNydyBa
npevcnuTyBawe Ha CeH30pOT, KOHTaKTMpawe CO Npon3BOAMTENOT, Baparwe Hacoku of

Apyrn KOpUCHMUM Ha CeH30pun 3a BO34yX Uinn Apyrn aktTuBHOCTN.

NMpoBepyBakbe Ha KOHTponarta Ha KBanuteT. BaxHO e 4ecTto ga ce
npernegyesaat nogatouuTe 3a NojaBeHM Npobnemu, Kako LWTO e ogganedyBawe (Ha
npumep, NnogaToun KoM ce 3HaAYMTENHO pasnuyHKn of APYrY BPeAHOCTU Ha nogatoum),
nomecTtyBame, UTH. Hekon npom3BoanTeENn Ha CEH30pN MOXe Aa NOoHyaaT coTBEPCKM
nakeT UM OHMajH KOPUCHUYKN MHTepPMEjC LITO MMa HEKON aBTOMATU3NPAHU MPOBEPKM
Ha nogaToun 3a Aga NoMorHat BO OBOj npouec. Tpeba ga ce mma npensug aeka
aBTOMAaTCKUTE NpoBEpPKM MOXebn HemMa ga npumeTaT CynTuiHu npobnemu (Ha npumep,
CEH30pOT 3a rac noneka ce gerpagupa u ja rybu ceojaTa peakuumja) unm mMoxe a
O3Ha4M HaCTaH Of PeanHuUOT >XMBOT UMM MHOMY BUCOKM KOHLEHTpauuu (Ha npumep,

BMCOKM KOHLeHTpauun Ha PM2,5 of 4ag o4 WyMCK/ NoXapu) Kako nowun nogaTtouu.

20



NMepuoanyHa kKonokauuja. Konokaumjata mMoxe ga nNomMorHe ga ce usmepu
TOYHOCTa Ha CEH30pOT, JoAeKa NepuoauvyHUTE NPOBEPKUM MOXaT [a nomorHaT ga ce
ocurypa geka TO4HOCTa He Ce MeHyBa CO TEKOT Ha BPEMETO UM BO pasfinyHU YCrOBW.
Kopuchuumte Tpeba pa passBujaT npuctan 3a Kofokauvja wunu ga ja kopuctaT
npenopakata Ha NPOW3BOAMTENOT Aa cnpoBedaT MNEepUOAMYHO Korokauuwja 3a ga ro

npoBepaT KBanuTETOT Ha MepeH-aTa Ha CEH30POT 3a BO3AYX.

1.3.2 MpoBepku 3a Aa ce 06e36ean KBanUTeT U KOHTpoa Ha
KBanuTeToT

O6e3benyBarwbe kBanuteT (QA - Quality assurance) M KoHTpona Ha
kBanutetoT (QC - quality control) ce CyWTUHCKM KOMMOHEHTU Ha NPOEKTOT LUTO Ke
ocurypu pfeka ce cobupaaT BepogoCTOjHUM U KopucHu nogatoum (Cnuka 6.1).
O6Ge36enyBaeTO KBanuTeT Ce COCTOM Of MNSfiaHMpaHW YeKopu 3a ynpaByBawe€ CO
NPOEKTOT U cobupare, oLeHyBawe U npernegyBawe Ha nogatouute. pumep 3a
obe3benyBare KBanuUTeT € pa3BuBawe NnaH 3a cnepgewe Ha BO3AyXOT 3a Ja ce
obe3begm wnaeHTUdUKaLMja Ha CcUTe 3agadM WM Yekopu 3a npernegyBawbe Ha
nogaTouuTe of CEH30POT 3a BO34YyX U NOTBPAYBakwe Aeka CEH30pOT paboTu NpaBuUIiHoO.
KoHTponara Ha KBanuTeT BKIy4yBa YEKOpW Npe3eMeHu 3a [Ja Ce Hamanu rpelukaTa
oL, UHCTPYMEHTUTE U MeperaTa 3a BpemMe Ha NpoekToT. [pouenypuTe 3a KOHTpona
Ha KBanuTeT Ce aKTUBHOCTU KOM BKMydyBaaT Kofokauuja, Kopekuuja Ha nogartoum,
o4pXyBahte, aBTOMaTCKa NMpoBepka Ha nogaTtouuTe W nperneg Ha nogatouute. Bo
cywtnHa, QA e nnaHupawe, a QC e akumja npesemeHa 3a NPOU3BOACTBO Ha
BucokokBanutetHn nogartoun. QA/QC ce BaxHM KOMMOHEHTW Ha MNPOEKTOT KOU Ke

nomMorHaTt ga ce ocurypa geka ce co6mpaaT BepO,EI,OCTOjHI/I N KOPUCHM nogaToLMn.

bes ornen Ha Toa ganu KOPUCHUKOT T Npe3eHTupa pe3yntatnte Kako nmcMeH

N3BeLLTaj, yCHa npe3eHTauuja unv npeky pasroBop, KOpUcHULUTe Tpeba:

e jacHo ga ro onuwat npucTanor,
e OobueHnTe Mepemsa,
e cnpoBeneHuTe npoeepkn 3a QA/QC n

U TOJIKYyBaH-€TO Ha nogaTtouuTe.

AKO Hekoja of OBME KOMMOHEHTW HepocTacyBa WNM He e [oOpo M3BPLUEHa,

KpeanbmnuTeToT Ha AobmueHnTe nogaToun Ke ce Hamanw.
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Planned steps you perform to

Qulity manage the project and collect,
Assurance =
assess, and review data
Qualit Steps you take to limit error from
nasy instruments or in measurements
Control

during a project

Cnuka 6.1: [lecbmHmumm 3a 06e3beayBane kBanuteT (Quality assurance) n KoHTpona Ha
kBanuteT (quality control)

MopaTtoumTe OobueHuM of ceH3opoT Tpeba ga ce nposepyBaaT M Oa ce
criopegyBaaT co pedepeHTHUTe nogaToun Bo GrnM3anHa Ha NocTaByBaheTO (3a Aa ce
ocurypa aeka nogartouuTe uarregaat pasyMHWU) U YecTo Aa ce nperneaysaat (npumep,
[IHEBHO, HedenHo) 3a Aa ce uaeHTUduKyBaaT npobnemuTe 6p30 1 Aa ce YTBPAM Aanu

nogartouunte ce HopmMalsiHn Ui HeHopMariHn.

Bo Tabena 1 ce npukaxaHu npenopayaHUTe MNPOBEPKM Ha KOHTpoOsa Ha
KBanuTeT KOULWITO MOXe [a Ce u3BpLaT Ha CEeH30pOT 3a BO34yX M Ha Herosute
nogatoun. lNNpoBepkuTe ce Ou3ajHMpaHM da M oTKpujaT npobremute paHo, fa ru

nonpasat 1 Aa co3gagat KopuceH, BUCOKOKBaIIMTETEH CET Ha noaatoun.

Tabena 1. Boobu4aeHn NpoBeEpPKMN Ha KOHTpOSa Ha KBanuTeT

MpoBepka Ha KOHTpona Ha

onuc
KBanurteT

EanHuum [a ce npoBepun ganun ceH30poT M Aaea nogartouute BO
NpPaBWUHN MEPHU eONHULN.

[a ce npoBepun ganun ceH30pOoT NpuKaxysa nogaToum BO
Bpewme TOYHO BpeMe M BO BUCTUHCKA BpeMeHcKa 30Ha. [la ce
npoBepu BPEMETO MO CE30HCKM NPOMEHU Ha Bpeme (NeTHO
CMeTare Ha BPeMeTO).

[a ce onpegenun BpeMEHCKNOT neyar, Koe e BpeMeTo Kora
BpemeHcku nogaTtouuTe ce nevaTteHu (T.e. 03HAYEHN) O MHCTPYMEHT.
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nevar
(Timestamp)

MeperaTta 1 npoceuuTe Ha NogaToum ke maaT BpeMuHba Kou
UIn ro npeTcTaByBaaT NOYETOKOT HA BPEMEHCKUOT Nepuos
(BpeMeHCcKM NoYeTOK) UNK Ha Kpaj Ha nepuofoT (Bpeme Kora
3aBpLuyBa).

CooaBeTHM
BPEeMEHCKMN
neyartm
(Matching
Timestamps)

[la ce npoBepaT BPEMEHCKUTE 30HN U BPEMEHCKUTE nevaTtn 3a
cekoja 6a3a Ha nogaToum 3a ga ce buge curypeH geka tme ce
CINWYHK KOra ce crnopegyBaaTt MeperaTa HanpaBeHu og
pasnMYyHN UHCTPYMEHTWN.

YecTo ga ce npoBepyBaaT nogatouuTe (AHEBHO, HEAENHO) 3a

Mpernen Ha Aa ce oTkpujaT Nnpobnemn paHo, Aa ce naeHTndukysaat
nogaroum TPEHAOBUTE BO NogartounTe, n aa ce buae curypeH geka
aKTUBHOCTUTE 3a OAPXKYBak-€ Ce 3aBpLUEHM.
KomnneTHocTa ja Mepu KonuyMHaTa Ha No4aToLM LITO v
KomnneTtHocT cobupa ceH30poT BO crnopenda co KonuymMHata Ha nogartoum

Ha nogaTouu

LUTO MOXe Aa ce cobepaT AOKONKY CEH30pOT paboTu
KOHTMHYMpaHo, 6e3 NpekMHn Ha nogatouunTe, BO TEKOT Ha
oapeneH nepuog (Ha npumep, 1 4ac, 1 geH). HMBoOTO Ha
KOMMNIIETHOCT o4 75 % e KopuceH Kkputepuym wrto Tpeba ga
Ce NCNosHM braejkn NpoceyHNTe NoaaToLUn ce reHeparnHo
penpe3eHTaTMBHM 3a TOj BpEMEHCKU nepuog. Ha npumep,
notpebHu ce Hajmanky 45 mepewa oa 1 MuHyTa 3a ga ce
Hanpasu BanuaeH npocek og 1 4ac Ha 75 % KOMMMEeTHOCT.

ABTOMATCKA
npoBepkKa Ha
noparoum

AnnukatmeeH codTBEP MOXE Oa NpoBepyBa nogaTtoum 3a
npobnemun n ogaane4veHn nogatoun. Tpeba oa ce nposepu
CMUCTEMOT 3a ynpaByBak€ CO NOAATOLM 3a OBUE N APYTA
npoBepkn Ha nogatouun. [la ce nma npensua geka Hekou
NpoBepKM Ha NnogaToum MOXe Aa He 3abenexat CynTUiHu
npobnemu (Ha Npumep, CEH30POT 3a rac ce gerpagupa un
noneka ja rybv ceojata peakuuja) unm moxe ga osHavar
penoK HacTaH UNn MHOTY BUCOKM KOHLIEHTpaLun (Ha NnpuMep,
BMCOKM KOHLleHTpauun Ha PM2,5 o 4ag o4 wyMcky noxkapw)
Kako nowwu nogartouun. He Tpeba ga ce ocnoHysame camo Ha
aBTOMaTCKaTa KOHTpOsia Ha KBanuTeT 3a Aa ro NnpoBepume
KBanuTeToT Ha nogatounte. Cekoraw Tpeba ga ce npaear
4YecTu payHu Npernegu Ha nogatouuTe.
BoobunuyaeHata aBTomaTcka KOHTpONa BKy4vyBa:
e Oncer. [la ce npoBepat MUHUMAINHUTE U
MaKCUMarH1UTEe OYeKyBaHW KOHLEHTpauum 1 aa ce
npeno3Hae Aeka HEKOM CEH30pW 3a BO34yX MOXe Aa
npvjaBaT Marky HeraTMBHW BpegHOCTH.
o Crtanka Ha npomeHa (Rate of Change). la ce
npoBepu pasnukaTa BO BPeAHOCTUTE Ha nogatouuTe
0, CEeH30pOT 3a BO3a4yX nomery Asa nocrnegoBaTenHu
BPEMEHCKM nepmoaun (Ha npumep, Yacosu). [la ce
O3HayaT nogaTouuMTe ako pasfnukarta unu ctankaTta Ha
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npomMeHa ja HagMnHyBa BpeAHOCTa NoCTaBeHa of,
KOpMCHMKOT. Ha npumep, HeBoo6uyaeHo e na
CKOKaaT KOHLeHTpauumu Ha PM2,5 noseke og 100
pglm3 Of e[leH Yac Ao CreaHuoT, OCBEH ako He e
NPUCYTEH 3HAYUTENEH M3BOP, KaKo Yaa o LLYMCKU
noxkap unm orHomeTt. Taka, ako BpeaHocTa 3a
NPoBepKa Ha cTarnkaTa Ha NPOMEHa € NocTaBeHa Ha

100 |Jg/m3, sroriemyBsareTo o 70 ug/m3 Ha 200

pg/m3 nomery nocnegoBaTenHn Yacosu 6u ja
HagMUHanNo NpoBepKkaTa Ha cTankaTta Ha NPOMeHa.

o Jlenewe (Sticking). a ce nposepu ganu
BpegHOCTUTE Ha nogartouuTe ce ,3arnaBeHun” (,stuck®)
Ha nucTa BpedHOCT 3a ogpeneH 6poj yacosu. [la ce
BOCMoOCTaBaT KpuTepuymmn 3a 6poj Ha nocrnegoBaTeNHN
4YacoBM 3a KoM nogaToumnTe MoOXe Aa ce npujasar co
ncta BpeaHocT. Ha npumep, HeBoobnyaeHo e
KoHueHTpauunTe Ha PM10 ga octaHaTt BO Ucta
KOHLIEHTpaLuMja HEKOSIKY nocnegoBaTenHu Yyaca. Ako
OpOjOT Ha YacoBU Ha KOHLIEHTpaLMja € NoCTaBeH Ha
Tpu, a KoHUeHTpauumjata Ha PM10 e ucta spegHocT
noBeKe o4 Tpu nocrnefoBaTenHu Yaca, Toa MoXe fa
yKa)ke Ha 3arnaBeHa BpegHOCT.

o Cnopepnba Ha gynnukaTt ceH30p. Hekon ceHsopu
WHKOpNopupaaT ABe WAEHTUYHM KOMMNOHEHTM 3a
CEH30pu BHaTpe, kon obe3dbeanyBaaTt Ase NocedHu
Mepera Ha KOHUeHTpauwmja Ha 3aragyBayuTe. Tpeba
a ce NpoBepwu cornacHocTa nomMmery otT4MTyBawarta u
nogarouuTe 3apaam o3HadyBah-e ako pasnukarta
HagMUHYyBa NpudaTnue npar.

e Buddy cucrem (Buddy System). [1a ce nposepu
pasnukaTta nomery BpegHoCcTuTe Ha nogaTtouute
[obuneHn oa egHa nokauuja n NpocevyHUTE BpegHOCTH
Ha nogartoumn nobueHn oa Apyrv nokauumn Bo 6nmsmHa.
o lMapameTtap o napametap. [la ce npoBepaT ABa
UnNun noeeke 3aragyBayun 3a No3HaTU NN OYEKyBaHM
u3nYKknM nnn xemmnckn Bpckn. Ha npumep, PM2.5
Tpeba ga 6uage noman og PM10 namepeH Ha ucto

MECTO 1 Bpeme, a KOHUeHTpauuute Ha NO2 n O3
yecTtonaTtu ce ob6paTHO KopenupaHu (T.e., kora O3 e

Bncok, NO2 e TunmyHo noman).

PayHa Banupauwmja Ha
noaarToum

o [la ce oueHun KBanNUTETOT Ha NogaTouuTe 3a Bpeme
Ha pasaTa Ha cobupare 3a NPOEKTOT 3a Aa ce
noeHTndmrKyBaaT u nonpasat noTeHUMjanHuTe
npobnemu WTO MOXe Aa ce nojasat. 3a ga ce
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nocTurHe oBsa, Tpeba ga ce aHanuanpaaT nogaToumTte
3a Ja ce ngeHTudukyBsaaTt Ce30HCKM, eH/HOK U
paboTHM 4EHOBWU/BUKEHAMN - BDEMEHCKM NMPOMEHMN.
OTcycTBO Ha o4ekyBaHM obpacum MOXe da ykaxe Ha
npobnem co CeH30pOT UMK CO NPUCTANOT Ha MEPEH-E.

MHory on NpoBepkMTe HAa KOHTPOsa Ha KBanuTeToT Bo Tabena 1 ke nomorHaTt
[la ce OLEHW KBanuTeToT Ha nogaTtoumTe fobueHn Bo chasaTa Ha cobuparse 3a da ce
NaeHTMVKyBaaT 1 nonpasaTt BooGU4aeHnTe npobrnemmn NpoHajaeHn Bo nogaTtounte oa

CEH30pOoT 3a Bo3ayx. BoobuyaeHnte npobnemu Bo nogarouuTe ce:

e Npudt (Drift) ce ogHecyBa Ha nocTeneHa nO3WTUBHA WNW HeraTMeBHa
npomMeHa BO OAroBOPOT Ha CEH30pPOT CO TEeKOT Ha BpemeTo nopagu
pasnuUYHy NPUYMHKU (Ha NpUMep, cCTapeere Ha KOMMOHeHTaTa Ha CEeH30pOT).
OpudToT MOXe Oa M HaBede KOPUCHUUUTE MOrpeLuHo Aa 3aknyyaT geka
KOHLIeHTpaumuTe ce 3rofiemMurie unv Hamanune co TeKOT Ha BpemeTo. Hekou
Ha4yMHM 3a HamaryBake Ha HaHOCOT BKIlydyyBaaT 4eCTO M3BedyBarwe Ha

npouec Ha KOpeKLl,I/Ija Ha Kon0|<au,mja Unn 4ecCTto o4p>KyBaH-€ Ha CEH30pPOT.

e UHTepdepeHTU N nHdNyeHCU BKydyBaaT (pakTopu KOW ja nonpedysaar,
oncTtpyupaar cnocobHOoCTa Ha CEH30pOoT Aa o06e30ean BMCOKOKBANMUTETHU
Mepewa. [pyr 3aragyBad KOj ro nornpeyyBaaT MepEHeTO Ha UenHUOT
3aragyBad MoOHeKorawl ce HapekyBa BKpPCTEeHa 4yBCTBUTESTHOCT (Cross-
sensitivities). Ha npumep, okcngaHtute (Ha npumep, Osz) BO BO3QYXOT MOXeE
Ja ce MelwaaT CO erleKTPOXeMMCKUTE CEeH30pM LTO ce KopucTaT 3a
Meperwe Ha NO2, M BUCOKaTa cOAp)XuHa Ha Brara (Ha npumep, Hag 85
npoueHTM RH), wto moxe ga npegussuka PM ceH3opuTe 3a BO3ayXx Kowu
Kopuctat OnTUYKM TEXHOMOrMu aa rv npeueHart KoHueHTpauuuTe Ha PM.
OcTaTtouMu, HEYMCTOTUja M MHCEKTU UCTO Taka MOXaT Aa BnuvjaaTt Ha
nepgopmMaHcuTe Ha ceHs3opoT. UHTepdepeHTUTe U UHNYEeHCUTE MOXe
Aa ja NpoMeHaT npeuns3HocTa Ha CEH30pOT, a CeH30pOT MOXe Aa buae noa
BNUWjaHNE Ha HEKOJIKY pasfindHu dpakTtopu uctoBpemeHo. Npomnssogutenure
NnoHeKorawl OTKpuBaaT KOW 3aragyBayM M BPEMEHCKM YCNoBM MOXe [Aa
BNMjaaT Ha nepgopmaHcUMTe Ha CEH30pPOT, HO MOXebu Hema fa onuwaTt
KOmKy ke buge 3acerHat ceH3opoT. [Npea aa Kopuctume CeH3op 3a Mepene

Ha KBalriMTeToT Ha BO3OYyXOT, Tpe6a Aa pasmmcinMme gannm MOXHUTE NpPeYkn
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0f CEH30pOT Ke buaaT nNpucyTHW BO BO3AYXOT oA Koj Tpeba ada ce 3eme
NPUMEpPOK 1 Aa NPOBEpPEME Kaj NPOM3BOAUTENOT 3a NOTEHUMjaHN NPeYkn v

Kako aa rm MMHUMMn3npame HMBHUTE ereKTI/I, aKoO € MOXHO.

e Cute M3MepeHM NapameTpu MoOXe Aa He ce npujaBeHU Bo HasaTa Ha
nogatoun. MHory ceH30opu M3BeCcTyBaaT 3a HEKOSKY noAdaToumn, BKNyYyBajku
KOHUEeHTpaumn Ha 3aragysayu, Temnepartypa (T), penatmeHa BnaxHocTt (RH)
n MHory noseke. bugejkm nogatouuMte MOXe Aa fgoaraaT o HEeKOsiKy
KOMMOHEHTM BO YypedoT (Ha npumep, KOHUeHTpauujata Ha 3aragyBayvoT
poara of egHa komnoHeHTa, T/RH og gpyra), MOXXHO € AenoBu of NpOTOKOT
Ha nogaTouM Aa HegoctacyeBaaT foAdeka Apyrn ce npucyTHU. Tpeba ga ce
nperrnega cekoj napametap nocebHo 3a ga ce ocurypame feka cute

KOMIMOHEHTU Ce MNMpukKaxyesaart npaBuiHO.

e HeouyekyBaHO Bpeme Ha nNpeKUMH nopaan, Ha npumep, rybewe Ha
HanojyBsawe W MNOrofieMnm HarnoHW Ha e€eHepruja, MOXe aa BIvjae Ha
nepdopmMaHcuTe Ha CEH30pOT 3a BO34dyX, CO Toa LWTO Ke npeaussuka
CEeH30puTe Aa ce UcKnyyaT, pectapTupaaT unu ga ro npekMHaT NPeHoCcoT Ha
nogatoun. Ha npumep, CeH30pOT 3a BO34yX KOj MMa MNoLONr nepuon Ha
3arpeBare MOXe Ja Nokaxe npasHUHU BO NOAATOLUTE NN HEKOH3UCTEHTHM
nogartoum kora ke gojae no rybewe Ha cTpyja. Hegoctatoum BO nogatoumTte
N 3HauuTenHa 3aryba Ha nogaToum NOBpP3aHM CO HeOYeKyBaH NMPEKNH MoXe
Aa M cnpedyat kopucHuuuTe pa cobepat uenoceH, BanvaeH ceT Ha

nogatouu.

e Moxe pa ce nojaBaT Heo4YeKyBaHU NpPobnemMn BO MHOry MHCTPYMEHTU 3a
crnegewe, CEeH30pWu 3a BO34yX M Opyra enekTpoHcka onpema. Bo Hekowu
crniydanm, CKOK Ha KOHUeHTpauujata (Ha npumep, CKOK Ha nogaTtoum,
of[aneyeHocT) Moxe fa buae npeausBUKaAHO OA €MEKTPOHCKU UNn Opyru
npobnemu noep3aHu co ypedoT. Cenak, CKOKOT Moxe ga buage BanugHo
Mepewe M MoHekoraw moxe Aa buae Tewko ga ce Hanpasu pasnuka.
NokanHnTe HabrbygyBakba MOXe [fAa MNOMOrHaT pfa ce TonkyBaaT
nogatouute. Ha npumep, HabrbyayBawe Ha HEKOj Kako MyLum BO 6riM3mHa Ha

PM ceH3op 1 rnegake Ha COOABETHO KPaTKOPOYHOTO 3ronemMyBak€ Ha
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KOHLEeHTpaummTe Ha PM, 61 nokaxano geka oBa e BanugHo mMepewe (T.e.
CEH30pOT pearnpan Ha 4agoT), Mako MepeH-ETO He I NpeTcTaByBa ONwTUTe
YyCNOBM 3a KBanNUTETOT Ha BO3AyXOT BO Toa Bpeme. HakpaTko,
cnpoBedyBaweTO Ha nposepku 3a QA/QC 3a npoekT e BaxHO buaejkm Tue
nomaraaTt ga ce 06e36eau KBanuTeT Ha NoO4aTouuTe N HX OBO3MOXyBaaT Aa
M pewwnme BoobumyaeHuTe npobnemn [OKONKy ce nojasBaT. [a ce mma
AocTtanHn nHdopmaumm 3a QA/QC e nCTO Taka BaKHO ako Toa ro nobapa

CeKoj LUTO caka Aa rv KopucTu nogaTouuTe.

Kako pa notBpaam geka MojoT ceH3op paboTu npaBUSTHO ako HeMa
pecdepeHTHU MOHUTOPU BO 6NIM3NHA?

WNako ce npenopadyBa KOpUCHULMTE BHUMATENHO Oa rv npernegaar v cnopegat
nogaTouuTe Ol CeH30puUTe cobpaHn co pedepeHTHUTE NHCTPYMEHTM BO Gnn3nHa 3a aa
ce ocurypaart Aeka nogaTouuTe uarnegaart pasyMHW, UMa cuTyauuu U nokauuu kage

oBaa cnopepfba e Tewka bugejkm Hema pedepeHTHM MOHUTOPK BO Bnn3nHa.

Bps ocHoBa Ha pecypcuTe (Ha npumep, napu, onpema, ekcrnepTvaa),

KopucHuumnte 6u Moxene:

e [la noctaBaT pedepeHTEH NHCTPYMEHT BO BNn3NHa;

e [la noctaBaT CeH30p KOj HeogamHa 6un Bo Kosokauumja co pedepeHTeH
MOHUTOP W NOKaXkan Aeka AaBa CnopeanvBu pesyntaTtu;

e [la rn cnopefaT TPEHOOBUTE U KOHLEHTPaLUNTE CO HEKONKY 6nmcku
CEeH30pu 1 ga pa3mucrnaT ganu CrIMYHOCTMTE/pasnmKnTe ce O4eKyBaHu

Unn n3HeHagyBa4dku.

1.3.3 Cucrtem 3a ynpaByBakwe co nogatoumn (Data Management System)

CeH3opuTe 3a BO3ayx Npom3BedyBaaT rofieMa KonmymHa Ha nogatoum Koum mopa
PYTMHCKM A ce criegaT u Ja ce MeHauupaar 3a npuctan, npernegyBake n epekTUBHO
Kopucterwe Ha nogartoumte. CuCcTeMOT 3a ynpaByBawe co nogatoum (DMS) e 36upka
Ha npoueoypn wn codTBEpP, KoM ce noTpebHM 3a CcTekHyBawe, obpaboTka wu
anctpubyumja Ha nogatoun. DMS nomara pga ce paumoHanmsvpa obpaboTkaTa Ha

nopgatounTte, obe3beayBa QC v anatkv 3a npernen, oApXyBa AUIMTarHU 3anucu u
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pe3epBHN KOMMU Ha nogaTouMTe W MpuKaxyBa, npernegyBa M ro  OfiecHyBa

cnogenyeaweTo Ha nogaTouuTe.

OBue KapakTepuCTUKM [0 OrfieCHyBaaT KOPWUCTEHETO Ha nogartoumte of
CEH30pOT 3a BO34yX W OBO3MOXyBaaT paHO WAEHTU(UKYBawe Ha [peLlkn Ha
WHCTPYMEHTOT unn apyrm npobnemu. DMS ucto Taka ro onecHyBa paboTereTo u

ynpaByBak€TO CO MpeXa o noseke CEeH30pUn nctoBpemMeHoO.

Ha Cnuka 7 ce npuKkaxaHn KIy4yHUTE KOMMOHEHTU N dpyHKumMn Ha DMS. Tpeba
Aa ce nma npeasug geka DMS moxe ga 6uge Bo koMnneT cO CeH3op (Ha npumep,
Npoun3BOAMTENOT HyAM MopTan 3a nogartoum 3a obnak), KyneH kako cUcTem o TpeTa
CTpaHa unu ga buae goctaneH kako codpTBep co oTBopeH koa. Cekoja og yHKUnnTe

npukaxaHn Ha Crnuka 7 urpa CylUTUHCKa yriora BO paboTeHeTO CO eeH CEH30p WMu

MpeXXa Ha CeH30pU 3a BO34yX U Npu Co6|/|pa|-be KOpUCHU nogaTtouun.

Systems Distribution
T Data Ingest z ;
1 Website (public)
\ \ gg:::gt:dd;':aeézsreal < =) API Provides data plots (e.g.,
\ qually (©.9. proper Dalahase Distributes data to users maps, time series), FAQs,
bvit <—> | Database store and other applications. and contact information to
format, obvious atabase stores raw, the public.

Cnuka 7:

errors).

calculates AQI, etc.

processed, and
quality-controlled data
and metadata values.
Facilitates recordkeeping

I

(DMS)

Processing <€¢—» | and chain-of-custody. Websites
Applies quality (administration - private)
control checks, Allows you to configure
averages data, <«

the system (e.g., add/
remove sites), visualize
and summarize data, and
receive notifications of
issues/problems.

OcHoBHUTE dyHKUMM Ha DMS ce cocTojaT oa crneaHoBo:

[MaBHU KOMMOHEHTN U (byHKLI,VIl/I Ha CUCTEM 3a yrnpaByBaH-€ CO nogatoun

o BHec Ha nopatoum (Ingest data). DMS pobuBa n pedopmaTtupa

nogatoun. DMS moxe unu ga Bneye nogatoum o4 CUCTEMOT CO CEH30p

3a BO3[yX WK CeH3opuTe MoXaT ga rm Typkaat nogartoumte o DMS.

Tpeba ga ce pasmucnn BHMMATENHO 3a hopmaToT Ha nogartouuTe,
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Ouaejkn osme mn3bopu MoxaT Aa BNujaaT Ha 0BeMOT Ha cknaavpamwe
nogaToum 1 KoMKy e NIeCHO Aa ce KOPUCTM NOCTOEYKMOT Ko 3a obpaboTka
1 BU3yenusauyuja Ha nogatouuTe.

YyBawe nopgatoum n metanogartoum. o akeuauumja (npubupame) un
pedopmaTtuparwe Ha nogatoum, DMS Tpeba ga cknaguvpa nogatoum u
mMeTanogatoun (Ha npuMmep, MEeCTO Ha fokauuja, KoHdUrypauumu,
naeHtTudumkaTopm Ha egmHnumn). CUCTEMOT 3a cknaamparwe Moxe ga buge
Tabena, cuctem 6asvpaH Ha gaToTekM Unu penaunoHa 6asa Ha nogartoum
(T.e. 6a3a Ha nogaToun CTPyKTypupaHa Aa v npeno3Hasa 0OgHOCUTE Mery
nogatounte). Osue onuunm o6e3benyBaaT pasnMYHM HMBOA Ha
PEKCNBUNHOCT U NPUCNOCOBMBOCT U MOXe UNu He GapaaTt AOroBop 3a
nuueHua. CknagvpaweTo nogaToun MOXe Aa BKIydyBa U crnefewe Ha
NPOMEHN Ha nogaTtoum n metTanogatoum (T.e. CUHLUMP Ha 4YyBawe - chain
of custody) 3a oa ce o6e3bean nHTErpuTET Ha NogaToumTe.

O6paboTtka Ha nopatoun. OTKako coOpaHuTe nogaTtoun ce
memopupaHn, DMS Ttpeba ga rm obpabotn n nogatouute 3a QC. OBa ce
COCTOW, Ha npumep, o4 MPMMEHA Ha anropuTMu 3a Kopekuuja Ha
nogaTouu, cosgaBake npoceun Ha nogartoum (Ha npumep, 1 yac, 8 vaca,
24 vaca), npecmeTyBawe 30MpHa CTaTUCTMKA, KOHBEPTUPaHE Ha
nogatouute Bo MHAaekc 3a kBanuTteT Ha Bo3ayXx (AQI - Air Quality Index)
3a 3[paBCTBEHM nMoOpakM wnu gpyrn notpedbu 3a obpabotka u
BM3yenusauuwja Ha nopgatouute. [Npoeepkn Ha QC (Tabena 3-2) ce
HEONXOA4eH Oen o4 ynpaByBawe CO nogatoum u Tpeba pa Gupar
BKMy4YeHM 3a fa ce naeHtudurkyBaaT ogaanedeHy nogatoumn n npodnemu
CO nogartoum.

Cnepewe Ha 3gpaBjeTo Ha MpexaTta. Kapaktepuctukute Kou Hu
nomaraat Op30 W necHo Aa M wuaeHTUduKyBame npodbnemmute BO
MpexaTa Ha CEeH30pW Ce MHOry MoXenHu, ocobeHo Kora Hallata mpexa
ce COCTOW Of MHOry CEH30pM UIM Kora CEH30puTe ce pacnopedeHu Ha
ronema reorpadcka obnact. Bo Hajmana paka, oBaa dyHkumja Tpeba aa
NMOMOrHe Ja ce waeHTUUKyBaaT CEH30pU LITO HE u3BecTyBaaT 3a
nogatounm 3a pfa MoxaT WCTUTe [da ce nonpasaT WM  3aMeHar.

[MoHanpegHuUTe yHKUMM MOXe Oa M UAEHTUdUKYBaaT CEH30pPUTE KOU
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yecTonaTtu He ycnesaaT (nafaat) npu npoepkn 3a QC (Tabena 3-2) nnu
Aypu M ga nomorHaT BO AujarHocTuumparwe Ha npobrnemu 3a nobpso
OTCTpaHyBak€e UNn Kopekumja Ha npobnemu (Ha Nnpumep, NPeLUnsHo aa ce
o4peav HaaBopellHaTa KOMMOHeHTa WTo Tpeba aa ce 3amMeHn).

KoHTpona Ha cuctemMoT. MHOry € KOpUCHO 3a KOpUCHUUMTE Oa umaaTt
cnocobHoCcT pga ro koHTponupaat DMS-or. Kapaktepuctukute 3a
KOHTpOSia Ha CUCTEMOT MOXe [a BKrydyBaaT MOXHOCT 3a MpOMeHa Ha
CUCTEMCKUTE MNOCTaBkM (Ha NpuMep, OoAaBawe/0TCTpaHyBawe CajTOBU
UM KOPUCHMUM, MPOMEHa Ha BPEMEHCKM 30HW), NocTaByBawe WIu
MeHyBare Ha kputepuymn 3a QC, ypeagyBarwe 1 Kopekuunja Ha nogaTouum,
reHepupawe CTaTUCTUYKM pe3nmMea U U3BELUTau U BU3yenuaupake Ha
nogatounte. OBME TUNOBU KOHTPOSTHM PYHKUMM MM OBO3MOXYyBaaT Ha
KopucHuumuTe fa ro HagrnegysaaT u npunarogysaat DMS 3a pa v
3agoBonat notpebute Ha NPOEKTOT.

Ouctpnbyumnja Ha nopgatouun. NpesemarweTo U ANCTPUOYMpaH-eToO Ha
nogatoum e ywTe efHa BaxHa (yHkumja Ha DMS. OBue akTMBHOCTU
MOXe Oa ce ABwkKaT 04 MHOry efHOCTaBHM HayuHM 3a eKCnopT Ha
nogatoun, [[O nocoucTMumpaH codTBep HapeyvyeH Annunkaumcku
nporpamckn wunHtepdejc (APl - Application Program Interface). API
OBO3MOXYBa MHTepakuum nomery DMS u gpyrn ogaaneyeHn cogpTBEpPCKM
cuctemun. APl v gedomHmnpa Bngosute noBmumn unm dapama 3a nogarouum,
Kako [a ce HanpaBaT COOABETHWM dhopMaTh Ha NogaTouM M KOHBEHLUM
wro Tpeba ga ce cnegat utH. API, ncto Taka, UM OBO3MOXYBa Ha Apyru
Beb6-nokaumm 1 cuCTemMun 3a NogaToun Ha MHTEPHET Aa npuctanysaaT Ao

nogatoum Bo pamkm Ha DMS.

Opyrn npenopayaHu kapaktepuctmkn Ha DMS Bknyyysaart:

Bbe3beaHocT Ha nopgatouu (Data security). CnocobHOCT ga ce yyBaat
nogatounte 6e36egHN o Xakmpawe, MeHyBake Wnu OpYrn HecakaHu
aKTUBHOCTU — LUTO € BaXKHO 3a MHTErpuTeTOT Ha NogaTouunTe.

PepyHpaHTHOCT Ha nogaTtoum (backups — pesepsHu konun). Co ornepg

Ha MOTeHUMjanoT 3a cuTyauun Kou MoxaT Aa npeamsBukaat 3aryba Ha
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nogartoumn, pe3epBHUTE KONUK Ha nogaTtouuTe ce of KIy4yHO 3Ha4yew-e 3a
a ce ocurypm geka KopucHuuuTe Moxat fa rm obHoBaT nogarouuTe.

CodhTBep 6a3upaH Ha obnak (Cloud-based software) no koj moxe pa
ce npucTtanu of Koja buno nokaumja. NgeanHo e ga ce nma copTeep
KOj MOXe Aa UM OBO3MOXMW Ha KOPUCHULMTE AaneyvvMHCKM fa rv rnegaat
nogaTounTe wu/mnu CTaTtycoT Ha WMHCTPyMeHTOT, ©e3 pasnuka kage ce
Haora KopucHukoT. OBa Ke MM OBO3MOXM Ha KOPUCHMUMTE da U
npoBepyBaaT MHCTPYMEHTUTE HA MOHUTOPOT 3a KakBu OMNo npobnemwu,
Aa M MeHyBaaT MOCTaBKMTE Ha WMHCTPYMEHTOT [OOKONKYy € noTpebHo,
4yecTo Aa rv npernegysaat nogaTtouuTe UM Aa BpLUaT APYrM akTUBHOCTU
3a ynpaByBaH€ CO MPOEKTOT.

KapakTepucTukn 3a KOHTpoOsla Ha Bep3ujaTa 3a credewe Ha
npomeHuTe Ha nogatouute. NpomsBoguMTeEnMTe MOXE Aa ro npomeHaT
firmware wnn gpyrm noctaeBkuM Ha ypenoT, LUTO MOXEe Aa Bfvjae Ha
nogartounte. [1a ce nma Ha4yMH 3a AOKYMEHTMPAHE Ha OBUE NPOMEHU Ke
MM OBO3MOXMW Ha KopucHuuMTe nogobpo ga rm pasbepar HUBHUTE
nogatouu.

YcnoBu 3a COMCTBEHOCT Ha NoAaTouyM M NMpPaBO Ha KOpPUCTEHE.
HeTanHn uHdopmauum 3a TOoa KOj MM nocedyea nogaTtouuTte, KOj Mma
npucTan n ganu nNocTojaT YCNoBW 3a HUBHO KOPUCTEHE, K& MM MOMOrHat
Ha KopucHuuute pga yrteBpaat ganmm DMS e npudatnme 3a HMBHMOT
npeanoXeH NPoekT.

Anatkm 3a QC Ha nopgarouu, nperneg Ha nogatoun U
Bu3yenusaymja. OBme anatkm MoxaT Aa UM OBO3MOXaT Ha KOPUCHULUTE
4YecTo [a M npoBepyBaaT nogatouute 3a Aa WaeHTUdurKyBaaT KakBu
ouno npobnemn n 6p30 ga rv pasrnegaaT TPeHOO0BMTE BO nogaTtoumTe.

AQIl npecmeTkn n ¢opmynu. AQI mMoxe ga ce npecmeTtyBa MOUHAKy
KOpUCTEjKN pasnnuyHm opMynn. AKO KOPUCHULMNTE cakaaT AUPEKTHO Aa ro
cnopegaTt AQI co AQI Ha CALl, Ha npumep, BaXXHO € 3HaeHeTO 3a Toa
Kako ce npecmeTyBa AQI.

JaBHa BeO-nokaumja Koja BKNyyyBa MnpuKakyBaka Ha nogaTtouu (Ha
npumMep, manu, rpacmkoHN CO BPEMEHCKM cepun 1 Tabenn), oaroBopu Ha

4ecTO NOCTaByBaHW Mpallaka W 34paBCTBEHM WMHOpMauuW. JaBHUOT
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DMS moxe ga Mm noMorHe Ha 3aegHuuuTe 6p30 Aa rv npernegysaat
nogaTouMTe 3a TpeHOoBUTE, 34paBCTBEHWTE WHopMauum U ja
oAroeapaaTt Ha HMBHM Npallaka 3a nogaTouuTe.

e E-nmowTta wnu TekcTyanHu npeaynpeayBakba 3a MUCYe3HATH
nopaTtouu, BUCOKM BpPeAHOCTU M Apyrn HactaHu. [lpobrnemun co
WHCTPYMEHTUTE, HacTaHW 3a KBanMTETOT Ha BO34yXOT WM Apyru
npobnemu cekorawl MOXe [[a Ce nojaBaT BO MPOEKTOT 3a Criefehe.
CnocobHocTa Aa ce 3Hae kora ce crnydvyBaaT OBMe HacTaHu MOXe [da UM
MOMOrHE Ha KOPUCHUUMTE Aa MM oTCcTpaHaT U Aa rv pewart npobrnemuTe 3a

BpeMe Ha MNMpPOeEKTOT.

N36opoTr Ha DMS wto M 3agoBonyBa HawwuTe cerawHu U ngHu notpebu
BKMy4yBa HEKOSNKy pasmucnyBamna. [MpBo, Tpeba ga ce pasmucnu 3a ronemmHarta Ha
MpexaTta. Konky e noronema Mpexata Ha CeH3opu U 006eMOT Ha reHepupaHu
nogaTouu, TOMKY € norofiemM NpeamMsBuKOT 3a ynpasyBawe, a DMS co aBTomaTtuaupanm
npoueaypu Moxe ga nomMorHe ga ce MMHMMM3npa HanopoTt. VIcTo Taka, ke Tpeba aga ce
3emart npeasug 6e36egHOCHUTE eneMeHTU, Kako LITO Ce: KOj MOXe Aa npucTtanu Ao
DMS u gpyrm nocebHn Gaparwa 3a uHdopmatmyka TexHonoruja (AT), kako wTo €
dumamykaTta nokaumja Ha cloud software. Hekon cuctemmn ce necHm 3a ynotpeba, HO
Moxebun He [o3BoNyBaaT npunarogyBawe, AOAEKa APYrM Ce LLeNOCHO NpMcnocotnmem
n Bapaat UCKYCTBO BO copTBEPCKO nporpamupane. Ncto Taka, ke Tpeba ga ce 3eme

npensua 6yLeToT 3a codTBEP, NMULEHUM U NEPUOANYHN (HA NPUMEP, MECEYHM) TaKCMW.
MocTojaTt HM3a onuuun 3a DMS Bp3 OCHOBa Ha HawwuTe cneunguyHn NnoTpedu:

e TabenapHu npecmeTku (Spreadsheets) moxe fa ce kopuctat Kako
DMS 3a pakyBake CO Mana KonuyMHa Ha nogatouu cobpaHu BO
orpaHuyeH BpeMeHckn nepuofd. WNako e necHo ga ce kpewpa Tabena,
Moxe Aa 6uae npedusBMK Ja ce aBTomMaTusvpaaT npouecuTe U ga ce
3roflieMu CMCTEMOT 3a NMOrofieMn CEH30PCKN MPEXM.

e Cucrtemun 6asupaHm Ha obnak ce LWIMPOKO JOCTaNHU 3a pakyBahe CO
nogatoun. MHoOry romemyn TExXHOMOWKM KomnaHun obes3benyBaaT
reHepu4Kkn pelleHmnja 3a ynpaByBake CO nogartouun. Mlako He cekorall ce
EeKCNIIMLMTHO AM3ajHMpaHM 3a annuvkauun 3a KBanuvTeToT Ha BO3AYXOT,

oBUWe cuctemu 6asmpaHn Ha obrnak HygaT MHOTY O OCHOBHUTE (PyHKLUM
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Ha DMS. Cenak, moxebu ke Tpeba pga ce npucnocobaTr 3a p[a
oAroBapaar Ha HawmTe noTpedm.

o PeweHuja 3a DMS Ha npoun3BoAMTENOT Ha CEeH30pu ce HyaaT of
HEKOW KOMMaHUM 3a CEH30pW 3a BO3AYX U TUE MM U3BpLUyBaaT pyHKUMMTE
npukaxxaHn Ha Cnuka 3-15. [JonosiHMTenHo, cuctemuTe LWTOo rm Hygat
HEKOM KOMMaHMM MOXaT Aa BHecyBaaT nogaTtouu O4 ApYrn CEeH30pu u
pedepeHTHN MoHuTopu. Ke Tpeba ga ce npoueHaT MOXHOCTWTE Ha
HMBHUTE CUCTEMM, Ja ce pa3depe KOMKy LWTO €  MOXHO
npunarogyBaweTo (ako MMa) U ga ce pasmucinm 3a LOMOSTHUTENHUTE
TpoLuouu.

o KomepuujanHu cuctemm poKycupaHu Ha KBanuTeToT Ha BO3AyXOT
ce KopucTaT O MHOry areHumm 3a KBanuTeT Ha BO34yXOT W Opyru
npocdecnoHanun kom cobupaaT M ynpaByBaaT CO nogaTtouum 3a
KBanuTeToT Ha Bo3ayxoT. OBMe cuMctemu ce BMCOKO npucrnocobeHun 3a ga
r 3agoBonaT notpebute 3a cnedewe Ha KBAaNMUTETOT Ha BO3AyXOT, a
npogaesaunte O0OWMYHO M pasdbupaaT KOHUENTMTE 3a KBanNUTET Ha
Bo3ayxoT. NpogaBavnte obMYHO Hannakaat nvueHua 3a codpTeep n/mnnu
nepuoanyHa Takca 3a Kopuctewe Ha HuBHute DMS n gononHutenHute
YHKUMN.

e Cucremute co otBopeH kKop (Open-source), oOKycMpaHu Ha
KBanUTETOT Ha BO34yXOT, MoxaT Aa obe3benaT Apyro pelwieHve 3a
ynpaByBake C€O nogatoun. Tue mMoxebum Hemaat Tpowoun 3a
nuueHuMpame, HO MOXe Ja MMa TPOLUOLM NOBP3aHM CO XOCTUpahe Ha
cocptBepoTr. OBOj npuctan OBO3MOXYyBa 3rofiemMyBake AoAeKa
CEH30pCcKaTa Mpexa CTaHyBa nororiema, Ho Moxe ga 6apa UCKYyCTBO CO
copTBEPp CO OTBOPEH KOA4 3a Aa Ce MHCTanupa, QYHKUMOHMpa W

npucnocobysa CUCTEMOT.
Bes pasnuka koj npuctan ke ce kopuctu DMS, TpeGa ga ce pasrnegaat
crnegHnTe Hajoobpu NpakTUKK 3a ynpaByBake CO NOAATOLM:

e [la ce nnaHMpa Kako Ke ce ynpaByBa CO nogaTtouute npen na ce
KOPUCTM KakoB BGUMO CEH30p 3a BO3AyX — NOTPeBHO e 3HauYUTenHo Bpeme

M Hanop 3a ynpaByBak€ CO nogatouunTe.
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[la ce KOHTaKTMpaaT ApyrM opraHusauum kou paboTaT CO CEeH30pu 3a
BO34yX UM CEH30PCKM MpeXn 1 aa ce fobue nHopmaumja KakoB TUN Ha
DMS kopuctat 1 kakBu B61MNo npenopaku WTo MOXe Aa NoMorHarT.

e [la ce npoBepu Kaj npousBoauTenot/npoaaBavyoT Ha CEH30pu 3a
BO3AyX 3a peweHvja 3a DMS wto rM Hygat wnu ganu moxe pJa
npenopavyaat Apyrn peweHnja 3a DMS wto ce komnatubunHu co
HUBHUTE NPOU3BOAN.

e Jla ce npoBepuM Kaj COMCTBEHWOT BHaTpelwleH opaaden 3a
nHcopmaTnyka texHonorumja (UT) npen aa ce Kynyea, CKyyn LOroBop
unu gusajHmpa DMS 3a ga ce yBepume geka rn 3agoBosiyBa notpebute
3a 0e3begHOCT Ha nopgaTouMTe M OeKka Moxe ga ce obe3begaT TOYHM
NMOCTaBKM HA MPEXUTE 1 KOMNjyTepuTe.

e [la ce nobapa aBTomatuampaH DMS 3a ga rm Hacoumme pPyTUHCKUTE

3aga4n (Ha npumep, BHecyBawe nogatoun, QC, wu3BecTyBawe 3a

nogaroun).

1.4 OueHyBame (eBanyauwmja): aHanusupame,
TOJIKyBate, KOMyHMUKauuja U AiejCTByBakbe cropen pesynrature

Pa3bupareTo Ha nogaTouuTe Of CEH30POT 3a BO34yX € UCTO TONKY BaXXHO Kako
1 n300opoT N paKyBaEeTO CO CEH30POT 3a Bo3ayX. Tpeba paHO Aa ce nnaHupa Kako Aa
rm obpaboTyBame, aHanM3anpame 1 TofKyBame nogaTouuTe M Kako ke rm cnogenume u
Ke KomyHuumpame co pesyntatute. He Tpeba pga ce ueka gogeka ce cobepat
nogaroumTe 3a ga ce ogpean Kako uctute ke ce kopuctat. OueHyBaweTO Ha
pe3yntatute MoXe [Oa OTKpMe HeoOroBOpeHW Mpallaka kou M peBuaupaaTt unm
axypupaaTt HaluTe npalwaka WM ApyrM Yekopu BO HALIMOT NilaH, Kako LWTo €

npukaxaHo Ha Cnuka 7.

MocTojaT MHOry MeToAM 3a aHanuaupare, OLeHyBawe W CrofernyBamwe Ha
pesyntatute, HO M360OPOT KOj MpucTan Aa ce KOPUCTM 3aBMCM Of MpallawaTta LTo
cakame fAa rm ogrosopvMe. Hekon aHanuau v TonkyBaka MoXaTt Aa 6uaat penatuBHO
eOHOCTaBHW, [oJdeKka ApYrM KOW BKIy4YyBaaT CHOXEHM MpPOUEHKNM U AnabuHCKo
TONKyBake MOXe Aa bwuaat npeavsBuMK 3a KOMyHukauuja. Ha npumep, ceH3opoT 3a

Bo3ayx PM2.5 HagBop o4 AOMOT MOXe [a r'M Mepu nokanHuTe KOHUEeHTpaumm n ga um
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NMOMOrHe Ha KoOpUCHUUMUTE a ro ogpenart BpemMeTo BO AEeHOT Kora HuBoaTa Ha PM2,5 ce
HajHuckn. Cenak, pacnopefyBaweTO Ha BO34yLIHA CEH30pCKa Mpexa coCTaBeHa oA
MHOry CEH30pMK 3a OTKpMBawe 006MacTu CO MOBUCOKU WM MOHUCKM KOHLUEHTpauun ke
Gapa MHOry nogeTtanHuM aHanuanm W TOfKyBaka Ha nogartoumte. [loBTOpPHO,
KopucHuumnTe Tpeba ogHanpen La nnaHMpaaTt Kako Ke rM aHanuaupaar, oueHyBaaT U

COOMLITYBaaT HUBHUTE pe3ynTaTw.

1.4.1 AHanusa v uHTepnpeTupare Ha nogaTouu
AHanusaTa Ha nogatouuTe reHepanHo ce coctom of obpaboTka, a notoa
BM3yenuanpawe Ha nogatoumte. Ob6paboTkata Ha nogaTouMTe OOMYHO M BKy4dyBa

cnegHnTe 4YekKopu:

1. Yncterbe Ha noparTouMuTe 3a MNOAroToBKA 3a aHanum3a. Yucrenweto
BKMy4yyBa: a) npoBepkn Ha QC n Banuaauuja Ha nogatouMTe 3a OTCTpaHyBake Ha
npobnemn (Ha npumep, ronemMum HeraTMBHW BPEOHOCTU, BUCOKM BPEOHOCTU
npeausBMkaHn of gedekT Ha CEH30poT) N ogadanedeHn nogatoum, n 6) nposepka
Ha BPEMEHCKN O3HaKN U eguHULMN.

2. [lokymeHTuUpawe Ha 6uNo kakeuM npunarogyBawa WM MNPOMEHWU Ha
nogarouuTe.

3. CrekHyBawe nogatouu oa Apyru nsasopwu notpebHn 3a aHanusa. Osne
nogaToun Moxe Oa BKIydyBaaT COOABETHW METEOPOSIOWKN nNogaTtoum, nogatoum
3a coobpakajoT, MHhopmMaummn 3a eMnucumTe U/nNu pyrn N3Bopu.

4. Mpocek (cpepHa/npoceyHa BpPeAHOCT) Ha nogaTtouuM 3a Jda ce
npoLeHaT curHanuTe 3a ,foriemarta cnuka“ Bo nogarouuTe.

5. Npynupabe Ha nogatouu 3a [Ja Ce cymupaatT nogaToumte wunu
dunTpupawe Ha nogaTtoumTe 3a Aa ce uctpaxart noseke getanun. Hekou npumepu
BKMydyBaaT rpynvpake Ha nogartouu Nno BpemMe O4 OEeHOT, OeH BO Hefjenarta,
nokauwja n/unn MeTeoposIOLLKN YCIOBMW.

6. Kopenupawe Ha nogaToum 3a a ce 3anoyHe CO NpoLeHKa Ha ogHocuTe
nomery nogatouuTte of CEH30pOT 3a BO34yX M ApYyrnM BpedHOCTU Ha nogartouun. Ha
npumep, Kopenauuja Ha KoHueHTpauun Ha PM2,5 n 6panHata Ha BETEpPOT MOXe Aa
MoKaxe KOIKy pasnnyHuTe BPEMEHCKM YCIIOBWN Ce NOBP3aHnN CO KOHLEHTpauumTe Ha
PM2,5.
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7. CnopeayBakbe Ha MnogaTtouu 3a eBanyauuwja Ha nogaTouute of
CEH30pOT 3a BO34yX cropen pasnuMyHM cTaHgapau WU MHAOEKCUM 3a KBanuTeT Ha

BO34yXOT, Kako wTo e AQI.

CeH3opuTe 3a BO3AyX Npou3BeayBaaT rofieMa KonmdmHa Ha noaaTtouu, Taka LTo
BM3yenuampaweTo Ha OBME noJaTtoun MoXe Aa HuM rnoMorHe Aa pasbepeme LWITO
3HayaT. MHory pasnuyHu BWOOBM BM3yenu3auMnm MoOXe Jda ce KopuctaT 3a
NCTpaxyBake Ha noaaTouuTe of CeH30opoT 3a Bo3ayx. Ha Cnuka 8 ce npukaxaHu

HeKou 0, Haj4yecTn anaTku 3a BM3yenunsaumja.

| i Time Series Plots show changes in one or more parameters
with time. Useful in comparing trends (pollutants,
g temperature, multiple sites, etc.).

Conc entrat

S 3 Scatter Plots show the relationship between two
i oo, parameters. Color coding the dots can indicate a different
_,(/’/ » X variable (humidity, temperature, etc.).

Calendar Plots give a big picture look at quality over a
month or longer period. Dates can be colored to indicate
higher or lower concentrations.

A - Maps show the spatial patterns of data across a region.
Plotting other data such as traffic count or locations of
emissions sources can help explain changes in the data.

Wind and Pollution Roses show the frequency of wind
i 20 direction and can be colored to show pollutant concentrations
‘/‘ ‘ or wind speed. Useful in showing where higher pollutant
RN & 1\ concentrations come from.

Cnuka 8: BooGvyaeHn meToam 3a BM3yenusaumja 3a nogaTouy 3a KBanuTeT Ha BO3AYX
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Bes pasnuka pganu nogatoumMTe ce TonkyBaaT Bo Tabena wnu rpadwuk,
KopucHuumTe Tpeba ga noctaByBaaT Mpallaka 3a Toa LTO MoXaT [a BuaaT BO OBUE

BU3YEJTHUN CITUKWN. Hekon npallaska WTo Tp668 a ce nocrtaBart BKIlyYvyBaarT:

o Kape v Kora ce criydyBaaT BUCOKU (MSTM HACKWN) KOHLIEHTpauumn?

e [lanu noctojaT ogpefeHn KapakTepucTUKM (Ha npumep, BPEMEHCKM
yCrnoBu, MOJeNnM Ha eMucun, JeHOBU BO Hederna, ce3oHa) Kou BoaaT Ao
BUCOKWN KOHLEHTpaumnn?

e Kako ce MeHyBaaT KOHUEHTpauuMmTe Ha 3aragyBadn BO TEKOT Ha LEHOT?
[lanu ce NOHMUCKM NN NOBUCOKM BO TEKOT Ha HOKTa M 30LUTO?

e Kou npaBuM Ha BeTep npeoBnagyBaaT 3a BpemMe Ha MNepuoaoT of
WHTepec (Ha Npumep, MnojaBa Ha BMCOKWU KOHUEHTpauun Ha PM2,5) n og
Kage noTekHyBa BO34yXOT?

e Kako namepeHuTe KOHUEHTpaLuUn ce cnopedyBaaTt Co KOHUEeHTpauunTe of
Onuckn pedepeHTHM cTaHnumn?

e Kako wnsMmepeHWTE KOHUEHTpauum ce cnopegyBaaT CO 34paBCTBEHU

MHOEeKcK, kako wto e AQI?

1.4.2 KomyHukauwmja co pesyntaturte

KopucHuumTte Ha ceH3opu Moxebu ke cakaaTt ga rm coonwitaT CBOUTE Haoau Ha
pasnuyHa nybnuka, BKNy4yyBajkM YMNEeHOBM Ha HUBHATa 3aefHuua, BraguHu
cnyxbeHuumn, perynatopu, uHgyctpumja wnu gpyrn. [pesemeHuTe npuctanu (Ha
npuMep, KpaTko Unu getanHo pe3uMme, TEXHUYKM aeTanu) u ynotpedbeHn metoam (Ha
npumep, counjanHu Meavymu, npeseHTauuun, nuwaHn matepujanu) moxebu ke tpeba
Ja ce npunarogat Ha cekoja nybnuka 3a HajedpeKTMBHO pga ce npeHecar
nHopmauuuTe. [peHecyBaweTO Ha nogaTouuMtTe W pesyntaTute Ha OTBOPEH W
TpaHCNapeHTeH Ha4yMH MOXe Aa MM MOMOrHe Ha KOPUCHUUMUTE Ha CeH3opu fa rpagat

aoBepba 3a noHoBa 1 6p3onNpoMeHNnBa TEXHONMOMja Ha CEH30pPMU:

1. Na ce HaBeae Hamepata u uenta. OBaa MHOpPMaUMja MOXe Oa Hu
NMomorHe Aa npeHecemMe 30LUTO ja BoAMME cTyaujaTa M 30LUTO CMe [OHEeNle HEKoM
oA HawwuTte oanyku. Of KNy4YHO 3HAYEHE € Aa Ce ONuLLIE KaKo CEH30pUTE 3a BO3ayX

o6e36ep,yBaaT OOBOJIEH KBaAJIMTET Ha noagatouu 3a Aga Ce UCnoJiHat uennte Ha
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npoekTtoT. Pesyntatute Tpeba ga 6Gugat npucnocobeHn 3a ga ogrosopart Ha
HaLeTo npaLllare 3a MOHUTOPWUHT.

2. a ce onuwar noctaBkute (setup) u nogaTtouutTe 3a MOHUTOPMUHI.
O6e3benyBareTO jaceH onuC 3a Toa Kage ce noumpaHn ceH3opute u cobpaHuTte
nogatoum UM OBO3MOXYBa Ha ApyrMTe ga crekHaT gosepba BO nogaTtouute u
pesyntatute. Tpeba ga ce obe3bean geka patotekuTe/msBelwlTaum of cTyamjata
BKMydyyBaaT WHpopmMauun 3a nokauumTe Ha ceH3opuTe, ¢oTorpadmm Ha
nokauuvjata, QC-nNpoBepkn, BPEMEHCKM nevatu, eauHuun, dopmynm 3a
npecmeTaHn BpegHocTM WUTH. Hekoum og osBume wuHoOpmaumMm MoOxe pnda ce
AOKYMEHTMpaaT BO PEYHMK Ha nogaTouu LWTO npeTcTaByBa OMMC Ha cobpaHuTe
napameTpun. KopucHo e ga ce 3agpkaT OBME 3anuMcu HeKoe BpemMe HaaBop of
BpeMeHcKaTa paMka Ha cTyaujata Ougejkm Moxe pa Ouge  HeornxogHo
peTpoakTMBHO Aa ce npwucnocobaTt nogaTtouuTte, buaejkm ke OuaaT QocTanHu
noseke MHGOPMaLMK BO BPCKa CO nepdopmMaHcuTe Ha CEH30POT NN KopeKLumja Ha

nogartouuTe.

3. da ce onuwe npouecupakeTo U aHanusata Ha nogarouute. [lpu
KOMyHMKauMja Ha nogaTtoun u pesyntaTtu, ce npenopadyBa WHGopmauuuTe 3a
cnegHuTe Temu ga bugat o6paboTeHn 1 jacHO AOKYMEHTUPAHMU:

o Unctewe Ha nogatouuTe M Kopekuuu/npucrnocobyBawa Ha

nogaTouuTe;

QC-npoBepky;
o AHanusa 1 wuHTeprnpeTaumja Ha nogaTouuTe, BKITy4yBajKu
KopucTerwe Ha codpTBep/mMeTOoau;

. OrpaHun4yyBaha Ha nogaTouMTe U CEH30pUTE 3a BO3AYX.

4. Busyenusnpawe Ha nogaTtoum u cnogeriyBake Ha pes3ynrtaTture.
lMocTojaT MHOry HauyuMHM 3a Bu3yenu3auuja Ha nogaTtouuTe (Ha npumep,
rpacpmkoHn, Tabenu, aHumauumm). Kako um3bpame pa M npukaxeme HawiuTe
nogaToun MoOXe Aa ce 3acHOBa Ha LUenTa Ha HalwMoT NPoekT n/mnun nybnukata co
Koja r cnogernyBame HawmTe pesynrtatu. Hekov npeanosu BknyyysaarT:

° NpacbmkoHun: [padhuum Ha BPEMEHCKM Cepum  Kowm
nokaxyBsaaT mnogaToun O CeH30poT BO crnopeaba co nogatoun oA

perynaTtopeH MOHWUTOP: Mapuenu Ha BPEMEHCKM CEpUM KOM MOKaxKyBaaT
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KakO KOHUEHTpauumte ce MeHyBaaT CO TeKOT Ha BpeMeTo, Marnu Kou
NnoKaxyBaaT Kako KOHUEHTpauuuTe ce pasnvkyBaaT BO NPOCTOPOT (BMAM
Cnuka 3-16).

o Tabenu: lNpukaxyBaaT nogaToum of HYMEPUYKN CEH30p
Ha pasnuYHM nokauuMm UM BO pPasfiMyHO BpemMe 3a Ja ce npukaxar
obnactu kage/kora ce 3rofieMeHu KOHUeHTpauunTe.

o AHumauun: Cnukm ©n Bugea KoM MNoOKaxysaaT
KOHUEHTpaumMm Ha 3aragyBadn Kako LITO ce MeHyBaaT BO BpeMeTo u/unu

NPOCTOPOT.

Hajoo6po e aa ja 3ano3Haeme Hawarta ny6nuvka npea Aa rm npeseHTupame

HawuTe pGSyHTaTVI!

Kora rv npeseHTnpame pesyntatute, Tpeba Aa ja 3ano3Haeme HawaTa nybnuvka.
Mmajkn cosHaHuja Koj e BO HalwlaTta nybnuka, MoXe Aa HM MOMOrHe Aa ogpeaume KoKy
WHOpMaUUKM cakaaT W KakoB TWUN Ha BU3YEeNHM CIMKM MOXe Hajgobpo Aaa
dyHKUMOHUPAAT 3a cnofeniyBawe Ha pesyntatute. Ha npumep, eaeH HayyHWK MOXe
Aa caka TeXHUYKM AeTann 3a HeKOj NPOEKT, Aodeka apyrn Moxebu Ke cakaat pesvnme

Ha rojieMmarta CJ1MKa.

1.4.3 [a ce npe3seme akuuja
EnoHa og npegHocTUTe Ha CeH3opuTe 3a BO34yX € LITO OBO3MOXYyBaaT 4eCTo
MepeHe Ha KBaNUTETOT Ha BO34yXOT BO peanHo Bpeme Ha noseke nokauuun. OBaa
nokanHa uHgopmauuja Moxe fa NoTTUKHE pasfnnyHu oaslyku, ocobeHoO NpoMeHU BO
oAHecyBaH-€TO 3a [la Ce Hamanu emMucujata Ha 3aragyBadu U Aa ce Hamanu Hawarta
M3JI0XKEHOCT Ha 3aragyBauun. | aBeTe gejctBa MoxaT Aa ro nogobpar KBanuTeToT Ha
BO34yXOT M ga ro nogobpart HaweTo 3gpasje. [Npumepn Ha HayMHW 3a npes3emar-e

aKLl,I/Ija Bp3 OCHOBA Ha nogaTtoun o4 CeH30p 3a BO3ayX:

e [a M npunarogume HalMTe aKTUBHOCTM Ha OTBOPEHO (Ha mnpumep,
neliavewse, Bexbare, Tpyake), Bo3ewe Benocunen, rpaavHapcTBo, ako
CeH3opuTe MepaT MOBUCOKM HMBOA Ha 3aradyBarse. [la rv peanuaupame

HalwnTe akTMBHOCTU KOra HMBOTO Ha 3aragyBal€ € NOHUCKO.
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o [Ha ce wu3bepe yuvmnuwtata ga umaaT akTUBHOCT BO
3aTBOPEHO HAMECTO Ha OTBOPEHO UMK Aa ja npemectaT akTUBHOCTA
BHaATpe Kora CeH3opuTe NnokaxyBaaT [eka 3arageHocTa Ha BO3JyXOT e
BMCOKa BO JafleH OeH.

o [a ce nsberHyBa (hpekBEHTEH MaT M [a Ce KOpPUCTWU apyra
pyTa ako CEeH30puTe MepaT NorosieMo 3aragyBar€e BO AafeH AEH.

[da rM npunarogume HalwMTe akTUBHOCTM BO 3aTBOPEH MPOCTOP ako
CEH30puTE MepaT NOBUCOKM HMBOA Ha 3aragyBawe. [1a nsbepeme HaumHu
Aa rm npunarogumMme HalumtTe HaBWKU UK Aa ro UICHMCTUME NPOCTOPOT 3a Aa
ro HamanuMme HMBOTO Ha 3araglyBae€.

o [a npaBume ckapa HagBop WM CO OTBOPEHM NPO30puM 3a
Aa ja aronemMumMme BeHTMNauuvjata u ga ro Hamanume 3aragyBaHeTo BO
3aTBOPEH NMPOCTOP Of rOTBEHETO.

o [a unsbepeme npoussoan 3a ynctewe co nomanky VOCs u
MUPUCH.

o [a ro Hamanume nyweweTo U NaneweTo Ha CBeKu, TeMjaH
unu gpea (KaMmvH) BO 3aTBOPEHW MPOCTOPUKM 3a [a ce enuMuUHMpa
N3BOPOT Ha 3aragyBae.

o [loyecto ga rM 4uCTUMe BRakHata WAW npawuHata of
AOMaLlHO MWUITEHWYE 3a Ada MM HamanMme KOoHUeHTpauuute Ha PM2.5
BO 3aTBOPEHUN NPOCTOPUN.

o [Ha BKNy4YMMe MeXaHU4Yku WU EeNIEeKTPOHCKM YUCTad Ha
BO34yX LWTO MNpou3BedyBa HUCKO HMBO Ha O30H ako CEH30pOT BO
3aTBOpPEH MNPOCTOP Mepu MNoKavYeHW KOHLUEeHTpauuu Ha 3aragysav.
Opbopot 3a Bo3gywHu pecypcn Ha Kanudophuja (CARB - The
California Air Resources Board) o6e3beaysa nucra Ha cepTuuumpaHm
ypeau 3a npoyncTyBake Ha BO34yXOT.

o Camu ga HanpaBume NPOYMCTYBay Ha BO34yX, ako 6MCKMoT
CEeH30p 3a BO34yX NoKaXkyBa nokadeHu HMBoa Ha PM2,5 nopaau vag og

LLYMCKKM Nnoxapwu.

Ja 6apame nopoGpyBakba BO KBanuTeTOoT Ha BO3AQyXOT O

cnpoBedyBatbe Ha cTpaTernjata 3a HamarnyBake Ha 3aragyBaHeTo.
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o [lporpamnte NpoTMB MUPYBaH-€ BO yYunuitTata Moxe ga rvm
HamanaT uaMmepeHuTe KoHueHTpaumm Ha NO2 n PM2.5 Bo mecTa 3a
oTnywTake 1 cobupamne (drop-off and pick-up areas).

o BeretatnBHata 0Gapuepa nocTaBeHa MOKpaj KONOBO3OT
MOXe [a ro Hamanu KONMMYecTBOTO Ha 3aragyBare KOe Bfvjae Ha
HaceneHneTo koe e Bo bnuanHa.

o [porpamun 3a uccpnawe Ha KaMUHU (OrHULITA CO OTBOPEH
nnameH) wnu 3abpaHa 3a coropyBake MOXe [Ja M Hamanmu

KOHUeHTpaunnTe Ha PM-4yecTtnykn.

HaunHuTe 3a KopucTewe Ha nogatouMTe Of CEeH30puTe 3a BO3AdyX 3a NpoMeHa
Ha OOQHEeCyBaHE€TO € aKTMBHa 06n1acT Ha UCTpaXyBake M BEPOjaTHO Ke ce pa3BuBa Kako
LUTO CEeH3opuTe 3a BO34yX CTaHyBaaT MOMPELUM3HW K pacrnopedyBareTo Ke CTaHe
MOLMPOKO. TEXHONOrMmMTe Ha CeH30puTe 3a BO3OQyX MOXE 3HauuTenHo ga ro
0o6nuKyBaaT HA4YMHOT Ha KOj NOeAMHUMTE U 3aedHUuMUTE T NepumnupaaT u pearnpaat
Ha MHJOPMauMM 3a HUMBHWOT KBanNUTET Ha Bo3gyxoT. Co orned Ha CrnoXeHocTa Ha
HaykaTa 3a 3araJyBar-€TO Ha BO34YyXOT M TEXHOMOrMjaTta 3a CeH3opuTe 3a BO34yX LUTO
Op30 ce passuBa (Ha npumep, nogobpyBara BO JIECHOTUja HA KOPUCTEHE, KBANUTET Ha
nogaTtouuTe, TONKYBakeTO), HA KOj HAYMH NOeAMHUMTE U 3aegHuuuTe Ke M kopuctat
nogaTouuTe oA CEH30POT 3a BO3AyX 3a IMYMHA akumja MoXe Oa 3aBMCU 0 MHOry

dhakTopu, Kako LUTO Ce NpuKaXkaHo Ha crvka 9.
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Attributes of technology (cost,

/ quality, usability, availability)

Impacts of personalized

data on thoughts,
attitudes, decisions

Marketing / sales of

W

Power dynamics

Citizen scientist,

between communities,

Self-efficacy and
empowerment Community:Engagement, perceptions,
trust, demographics, history, disparities,
Message / risk 4/{ Social analysis of data
Data analysis
/ _ | Potential confirmation
Attention / and motivation biases
information fatigue

Cnuka 9: ®akTopu Ko MoxaT Aa NpuaoHecaT 3a Toa Kako NoeanHunTe nnm
3aegHUUMTE MM KOpucTaT nogaTounTe o4 CEH30POT 3a BO3AYX 3a NMYHA akuuja (M3Bop:
Understanding social and behavioral drivers and impacts of air quality sensor use)

2. NepcopmaHcKu Ha ceH3opUTe 3a BO3AYX

N306opoT Ha ceH30p 3a BO3AyX KOj € HajcooABETEeH 3a HaMeHCKa annukauumja
MoXe aa buge npeamssuk. bugejkn kBanuTeToT Ha nogaTouMTe O4 CEH30pPOT 3a BO34yX
€ MHOry npoMeHnuB, nogatouuTe O CEeH30pOoT ce crnopedyBaaT CcO nopgartouuTte of
pedepeHTeH MHCTPYMEHT 3a Aa ce onuwaTt nepgopmaHcuTe Ha ceH3oporT. [pernegotr
Ha gocTtanHun nHpopmaumm 3a nepdopMaHcuTe MOXe Aa UM NOMOrHe Ha KOpUcHULUTE

aa M36epaT CEeH30p WTO € cooABETEH 3a HNBHATa HaMeHa.

2.1 Mpernea Ha nepcopMaHCcUTe Ha CeH30pUTE 3a BO3AYX

Mma MHory ceHsopu 3a BO3Qyx OOCTanHW 3a jaBHOCTa W CTaHyBaaT AOCTarHu
HOBMW ONuWMW 3a Aa ce 3a40BONM 3rofiemeHaTta nobapyBayka 3a JOCTanHW TEXHONOrm
3a cnegewe Ha BO3ayxoT. M36opoT Ha ceH30p 3a BO3adyX KOj Hajaobpo opgroBapa Ha
HawaTta annukauuwja o4 wuHTepec Moxe pJa 6uge npeamssuk. KeanuteToT Ha

nogaTtouuTe O CEH30pUTE MOXe [a BapupaaTr, Mpu LTO HEKOU CEeH30pu
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npousseayBaaT BepOAOCTOjHM U MHTepnpeTabunHyu nogatouun, a ApYrM reHepupaar
OpojkM KoM He ce MoBpP3aHM CO KOHLUEHTpauuuTe Ha 3aragysawe. [lopaau oBue
pasnuku, BaXHO € Oa ce pasrnena Kako (PyHKLUMOHMpa CEH30pOT npend Aa Ce Kynu
ypenot. MNepdopmaHcuTe Ha CeH30p € TEPMUH KOj Ce KOPUCTU 3a [la Ce OnuLlie KOIKY
[06p0 (DYHKLMOHMPA CEH30POT BO OJHOC Ha pedepeHTHUOT MHCTPYMEHT 3a Aa ce
oapenn konky gosepba TpeGa oa MMame BO nodaTouUuUTe Npou3BedeHW Of CEH30pPOT.
Pas3bupareTo Ha npuctanuTe LITO Ce KOpUCTaT 3a oapedyBae Ha nepdgopmaHcute
Ha CeH30pOoT, kafde Aa ce HajaaT Tue MHMopMauuM U Kako Aa ce WHTepnpeTupaar
nHopmaLmMnTe, MoXe [a UM MOMOTHE Ha KOpUCHUUMUTE Aa usbepaT CEeH3op LITO

HajMHOry oroBapa Ha HMBHaTa annukauuja.

2.2 EBanyauuja Ha nepdopmMaHCUTE Ha CEH30POT

EBanyauunja Ha nepdopmMaHcuTe Ha CEH30pPOT € TeCT LWTO M cnopenysa
nogartoumTe oA CEH30POT CO nogaToumTe oa pedepeHTeH MHCTpyMeHT (Cnuka 10). Ce
KopucTtat peepeHTHN MHCTPYMEHTN Buaejkn o6e3benyBaaTt BMCOKO NPELN3HM MepeHa
n Tne ce ,3nateH crtaHpapa‘. [MoTpebHu ce eBanyauum Ha nepcopmaHcuTe Ha
CEH30pOoT Ouaejkn KBanMUTETOT Ha NogaToumuTe Of CEH30pOT 3a BO34yX € MHOory
npomeHnue. CeH30puUTE M HA4YMHOT Ha Koj ce obpaboTyBaaT HMBHUTE nogaToum
nocTojaHO ce MeHyBaaT M nogobpyBaaTt, LWITO MCTO Taka MOXe [da Bnujae Ha
nepcgopmaHcute. OueHyBaweTo Ha nepdopmaHcuTe Ha CeH30pOT MOXaT Aa v peluar
BoOOMYaeHnTe Npobnemu Ha ceH3opuTe, Kako LITO € cymmpaHo Ha Cnuka 11. OBue
WHpopMauun MOXe Oa MM MOMOrHAT Ha KOPUCHUUWUTE Ha CeH3opu BO (hasaTta Ha

nnaHupare Ha NPOeKToT 3a M3bop Ha ceH3op (cnuka 8).

CnpoBegeHn ce ronem 6poj NpPoOLEHKM Ha nepdopMaHCh Ha CeH3opu W
pes3ynTaTuTe ce jaBHO AOCTamnHW o4 MHOTY OpraHu3auum 3a Tectupare, 1 Bo CAIl n Ha

MeryHapoAHO HWUBO, BKIYYUTENHO W:

e U.S. EPA Office of Research and Development (ORD);

e South Coast Air Quality Management District (South Coast AQMD) Air
Quality Sensor Performance Evaluation Center (AQ-SPEC);

e European Commission Joint Research Centre (JRC);

e Airparif AIRLABS Microsensors Challenge;

e Academic researchers;
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e Sensor manufacturers.

KopucHuumte Ha ceHsopu Tpeba ga vmaaT Ha yMm [eka He CUTe CeH30pH,
BKIy4MTENHO W ceH3opu ,Hanpasu cam“ (DIY- do-it-yourself), umaaT npoueHkn Ha
nepdopmaHcute. 3a eBanyauun LITO ce A0CTanHn, NepcnekTMBHUTE KOPUCHULM Tpeba
Aa nposepaT [danu ycrnoBuTe 3a TecTupake Ourne CrnvMyHW Ha HyBHaTa nnaHupaHa
obnact 3a npoydyBarkbe WNU JanuM Ce HanpaBeHUM MPOMEHW Ha XapOBepoT Ha
Npon3BOAOT OTKaKo e criposefeHa esarnyauuja. [JononHUTENHO, Nako CEH30POT MOXe
Aa MMa npoueHka Ha nepdopmaHcuTe, BaxHO e Aa ce pasbepe fanu esarnyauuvjarta e
HenpuctpacHa u objektmeHa. Co papyrn 36opoBu, fanu opraHusauyumjata wTo ja

CrnpoBena eBanyauujata ro Hanpasusa Toa Ha ep 1 HeNpUCTPaceH HauuH.

Cnuka 10: CeH30pu 3a BO34yX Ha cTaTuBM (BO NpeAeH NnaH) co pedyepeHTHU
WHCTPYMEHTM (BO NO3aAmMHa) 3a NpoLeHKa Ha nepopmaHcuTe Ha CeH30poT



Cnoco6GHOCT 3a MepeHse Ha
3aragyBay o4 UHTepec

o [lann ceH30poT TOYHO M CUTYPHO ro Mepu 3aragyBavoT
Of VHTEPEC BO paMKUTE Ha OYEKYBAHNOT OMCer Ha
KOHLUEeHTpauuja Ha annukauuvjaTa?

M3Benba nop pasnuyHu
yCNOBM Ha XXMBOTHaTa
cpeguHa

e Kako hakTopuTe, Kako LUTO ce: penaTtuBHaTa BriaXHOCT,
TemnepartypaTa 1 pasnuyHuTe KOHLUEHTPaUMN U BUOOBM Ha
3aragyBayu, BnvjaaT Ha MeperaTa Ha CeH30poT?

Cnoco6BHOCT 3a MepeHwe Ha
LeNTHMOT 3arapgyBay BO
3aragyBayka cmeca

o [lanu ceH30poT ke ro Mepu LerH1oT 3aragyBad BO
MeLlaBuHa o4 Apyru 3aragyBaydn?

N3BenOa co TeKoT Ha
BpemMeTo

o Kako ce meHyBa 04roBopoOT Ha CEH30pPOT CO TEKOT Ha
BpeMeTo?

o Kora untawarta Ha CEH30pOT CTaHyBaaT HETOYHM UMK
HECUrypHmn?

N3Benb6a HapBOp oA
KyTujata

o Kako pyHKUMOHMpPa CEH30POT HAABOP Of KyTujaTta?
e [lanu ce noTpebHN KOpeKkuMn nu npunarogysama 3a ga
ce obes3benat nonpeLysHN NogaToLm?

XXnBoteH Bek Ha Kopucrtemwe

e [lanu konky gonro paboTn CEH30pOT ro MeHyBa
OAroBOPOT Ha CEH30pOoT?

e [lanu XnMBOTHUOT BEK HA CEH30POT BIKjae o OrnceroT Ha
KOHLEeHTpauuja unm ganm CEH30poT Ce KOPUCTU Ui He?

Cnuka 11: Boo6uuyaeHu rpuxu noBp3aHu co nepdopMaHCcUTe Ha CeH30pOoT

Nako opraHm3aunnTe 3a TeCTupamwe, Kako OHME MNpeTxXxoagHO ChnomMmeHaTuTe, Tu

npoueHyBaaTt CEH30pUTE Ha pa3riMyHM Nnokaunn N Moxat a UM gagat Ha KOpucHnuuTe

naeja 3a Toa Kako ce ovekyBa Aa (pyHKLMOHMpPA CEH30pPOT, MOXebu ke nma notpeba ga

HanpaBuMe eBanyauuja camu. AKO OBa He € M3BOANMBO Mopaau pecypcuTte (Ha

npumep, UHaHCUpake, ornpemMa, eKkcrepTusa) WnuM Apyrv NPUYUHKM, MOXe aa ce

pa3Mucnn ga ro Harnpasumme cnegHoBo.

e [la ce npawa ogpeaeHa opraHmsau,mja 3a TeCTupame garnun taa BeKe

n3spLinna eBanyau,mja Ha CEeH30pOT 3a KOj CMe 3anHTepecupaHu.

MoHekorall ce cnpoBeayBarne NPOLEHKN, HO pe3ynTatuTe ceé yliTe He

Oune jaBHO cnogenexHun.

e [la ce npawa oapefeHa opraHusauuja 3a TectTupane ganv nnaHupa ga

ro OoLleHn CEH30POT UTO CMe 3anHTepecupaHn ga ro Kopuctmme minn aanun

Moxebun e nogroTeeHa aa crnposBene eBanyaLwlja.

KopucHuumte Ha ceHsopu Tpeba Oa s3anomHaT ga ja mposBepaT M oueHar

paGoTaTa Ha CeH30poT BO obnacta Ha npoy4vyBawe, uaeanHo npef, 3a Bpeme U Mo
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ctygujaTta, ako e MmoxHo. OBaa npoBepka ce HapekyBa Konokaumja (collocation) n e

HeomnxoAeH Aen oA CeKoj MPOEKT CO CEH30PW.

Koja e pasnukaTta nomery eBanyaumja Ha nepcopmMaHCMTe Ha CEH30pPOT U

Kornokauuja?

MpoueHknTe Ha nepdopMaHcUTe Ha ceH3opoT obes3beayBaaT MHGOpMaLMK 3a

TOa KOJKY f06pO PyHKLMOHMPA CEH30POT BO OAHOC HA pedEPEHTHUOT MHCTPYMEHT.

EBanyaumja Ha nepcopmaHcuTe, BO CYLUTUHA, € Komnokauuja. Cenak, Toa e
Konokauuja cnpoBefeHa of opraHusauuja 3a 06jeKTUBHO TecTupahe CO crneunduyHa
uen ga M uHdopmMpa Opyrute 3a Toa KoMKy A0OpO CeH30poT ce cornacyBa Co
pedepeHTHUTE MHCTPYMEHTM BO YCIOBM 3a TecTupatre. MNponsBoantenite Moxe aa rv

KOpUCTaT pe3yntatuTte 3a a no,1:|,o6paT cBouUTe npon3sogn co CeEH30pWU.

MoTeHuujanHUTEe KOPUCHULM Ha CEH30pU MOXe [a v KopucTaTt pesyntaTute 3a

Aa oanydyart Koj(u) ceH3op(u) ga ro Kynar.

Hajoobpa npaktvka € ga ce noBp3aT CeH30puTe 3a BO34yX CO pedhepeHTHM
WHCTPYMEHTM MO KynyBaweTO, 3a Aa Ce npoBepaT HUBHUTE nepgopmaHcu nopg

HagBOpELWIHN YCNoBN Ha CakaHaTa n0Kau,mja 3a cnegeme.

2.3 Mpuctanu WTO ce KOpUCTAT 3a NpoLeHKa Ha nepcopmaHcUTe Ha
CeH30poT
lMocTojaT aBa rnaBHM NpUCTanu 3a oueHyBawe Ha nepdopMaHCUTe Ha CEH30POT
3a BO34yX: TEPEHCKU MpoUeHKU 1 nabopatopucku eBanyaumu. Bo Tabena 2-1

HaKpaTKo ce CymMunpaHu osue npuctanm n HUBHaTta uern.

Tabena 2-1: BoobnyaeHu npuctanu 3a oleHyBawe Ha nepdopmMaHcuTe Ha
CEH30pOT 3a BO3ayX.

Mpucrtan Ha eBanyauuja Onuc Llen (HameHa)
e [laBa nHcpopmauum 3a Toa
Mone CeH3opuTe ce oLeHyBaaT Ha | Kako (DYHKLMOHMPA CEH30POT
TepeH Ha ambueHTanHo BO peariHu ycroBu Ha
(HagBOPELLHO) OUKCHO OTBOpPEHO.
MECTO. e Ha kopucHuumTe nm gaea

WMHOopMaLMK 3a TOa Kako
Tne 6m moxene ga
OYeKyBaaT CEeH30poT Aa
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paboTn BO CANYHK
HaZ4BOPELLUHMW YCMOBMW.

JTabopaTopuja

CeH3opuTe ce oLeHyBaaT BO
KOHTponupaHa
nabopaTopwija.

e Hu oBo3moXxyBa fa
npoyyyBame Hu3a yCnosu
Kon MoXxebu e noTeLlKko aa
ce cpeTHaT Ha OTBOPEHO.

e Hwn oBo3mMoxyBa nogobpo
Aa pasbepemMe oapeaeHu
napameTpu 3a nssegba Kom
TELLUKO ce TecTMpaart Ha
OTBOPEHO.

TepeHckute eBanyauum  (Field evaluations) o6bwyHOo  BknyyyBaat
pacnopefyBatke Ha €4eH WM noBeKe CeH30pu napanenHo co pedepeHTHM
WHCTPYMEHTM 3a NOAOST BPEMEHCKM Nepuoa (Ha npumep, 4EHOBU, MECELN, TOAMHMN) Ha
OTBOpPEHO. BO TepeHCKM NpOLEHKU, CEH30pUTE AOXMBYBaaT TUMUYHM MNPOMEHU BO
KOHLEHTpauMmMTe Ha 3aragyBauM W [HEBHUTE NpomMeHn BO TemnepaTtypata (T) u
penatmBHata BnaxHocT (RH). CeH3opuTe Moxe ga uckycat U TUMNYHU BPEMEHCKM
ycrnosu (Ha npumep, OOXA, marna, CHer, CUneH BeTep), WTO MOXe Aa Bnvjae Ha
paboTtaTta Ha ceH30poT. Kora paboTaTt Ha OTBOpPEHO, CeH30puTe Ke UCKycaT 1 pasnnyHn
MELLaBUHM Ha 3aragyBayn KOM MOXaT [a TecTupaaT KoKy 40OpO CEH30pOT MOXeE Aa ro
OTKpMe UenHuMoT 3aragyBad. EgHa o nowmTte cTpaHn Ha TepeHckaTa MpoLeHKa e Toa
LLITO HEe MOXe Ja ce KOHTponupaaT HagsopelwHuTe ycnosu. OBa 3Haun geka ke buge
HEeBO3MOXHO Oa ce pasbepe Kako Ke (PyHKUMOHMpaA CEH30pOT BO YCNOBW KOW He ce

MPUCYTHW.

Ha npumep, eBanyauvja Bo TEKOT Ha NETO HEMA [a HU KaXe KaKo CEH30poT
MoXe Aa paboTu Ha NOHWUCKM TemnepaTtypu. [lononHuTenHo, Moxe aa buge Tewko Aa
ce OTKpWe ganu nma npoMeHu BO HMBOTO Ha KOHLEHTpauuvja Ha 3aragyBadoT, cMecaTta
Ha 3aragyBadoT WM Kako YCIMOBUTE Ha OKONWHAaTa BnuvjaaT Ha nepdopmaHcuTe Ha

CEeH30pO0T, 0ocobeHo Kora oBue ycnoBu ce meHyBaaT BO UCTO BpeMe.

NNaGopatopuckute eBanyaumm (Laboratory evaluations) ce TunMyHO
KpaTKOpOYHM eBanyauuMm (Ha npumep, YacoBM) CMNPOBEAEHM BO  EKOJIOLLKMW
KOHTponupaHa komopa. EgeH wunu noBeke ceH3opu W Bne3 Ha pedepeHTeH
WHCTPYMEHT(M) ce NocTaBeHM BO KOMoOpaTa U ce WU3NOXEHW Ha pasfuyHM YCrioBMU 3a
TectTupame (Ha NpUMep, BUCOKM UM HUCKU TEMMEpaTypu, BUCOKA UM HUCKA BNAXXHOCT,
LUENHN N MHTepdEepPEeHTHM KOHLIEHTPaUUN 1 TUMOBM Ha 3aragyBayv) u ce cnopegyBaaT

MepewaTta. Jlabopatopucknte eBanyaumm ce KopucHu bugejkm moxat aa obesbepat
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MHOpMaUuM 3a Toa Kako ceH3opuTe (yHKUMOHMpaaT BO crneunduyHu yCcrioBu Ha
XMBOTHaTa cpeAmHa KoM BOOOMYAEHO WNKM peTKo MoXe Ada ce cryvaT Ha OTBOPEHO.
Cenak, ekonowlkata kKoMopa MOXe camMo [a MMUTUpa cneunduyHn pearnHn ycrnosu Ha
HagBopellHaTa cpeauHa. Ha npumep, Bo nabopatopuja He MOXe Aa ce cuMmynupa
ronemMmHaTa u XeMUCKMOT COCTaB Ha YECTUYKUTE BO BO3AYXOT HA OTBOPEHO, HUTY HEKOU
YCIoBW, Kako Ha npumep, marna. Nako nabopatopuckute esanyaumm ce UCKNy4YUTENHO
KOPUCHMN, TUe ce nockanu buaejkn Gapaat croxeHa onpema u KBannukyBaH nepcoHarn
3a u3BpwyBake Ha TecToBuTe. [ononHUTENHo, pesyntatute M npeTcTaByBaaT
nepcgopmaHcuTe Ha CEH30pOT 3a OApPEeAEH CeT Ha YCrOBM KOU MOXE UMW He MOoXe fa

ce nojaBaT Ha OTBOPEHO.

MocTojaTt gobpu 1 nowm cTpaHn NOBP3aHM CO CEKOj NpucTan 3a eBarnyauuja Ha
nepcgopmaHcuTe Ha ceHsopoT. OBa YecTonaTn € NnpuyMHa 30LWWTO ce npenopadysaart u
Apata npuctana ©Owuagejkm Tme ce HagononHyBaaT efeH co Apyr, a cobpaHute
MHOpMaUuKn ce KopucHu 3a nogobpo pasbupawe Ha nepgopmaHcuTe Ha CEH30POT.
Bp3 ocHoBa Ha uenTa 3a cnegerwe, KOpUCHUUMNTE Ha CeH3opu ke Tpeba aa oanyyar Kou
npuctanu 3a eBanyaumja Ha nepdopmaHcUTE MOXaT Hajaobpo Aa AagaTt nHdopmMauumn
KOou ceH3opu Ke OuaaT m3bpaHu 3a ogpeneH NpoekT (uctpaxysawe). OBaa oanyka
MOXe [a 3aBUCKM O OOCTanHOCTa Ha pecypcu (Ha npumep, uHaHCUpare, 3Haewe,
ekcrnepTmMsa) U npuctan o TEPEHCKU Jflokauum u/mnu kanauuvtet 3a nabopaTtopucko
TecTupawe. lgeanHo, BO Hajmana paka, ce npernopadyBa TEPEHCKO TecTupawe Ha

nokauuja kage LITO Ke ce KOpUCTaT CEeH30puTe.

2.3.1 U.S. EPA npenopaku 3a oueHyBawe Ha nepdopmMmaHCcUTe Ha
CeH30poT
Koja e pasnukata nomery npenopakute Ha EPA 3a oueHyBawe Ha

ceH3opuTe U cTaHaapauTe/nporpamuTe 3a cepTudmkaumja Ha ceH3opu?

Mpenopavanute npotokonu Ha U.S. EPA ce wuenocHo [O0GpOBOMHU WU
pesyntatute o4 TEeCTUpaweTO KOM MUCMNOoSIHyBaaT HEKOM WM CcuTe UenuM He
npetcTaByBaat ceptudukaumja. NMoHatamy, U.S. EPA He ogoGpyBa unu npenopavysa
HeKoj cneynduyeH Nnponssoa,.

lMocTaByBakeTO CTaHOapAn 3a CeH3opuTe € JoOpOoBOMEH npouec Kage LTo

mMeToauTe 3a TeCTupawe Ha TeXHOJ'IOFVIjaTa ce [JoroBopeHm oa CTpaHa Ha BJ1acTy,
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NPOuN3BOAUTENN, KIMUEHTU U APYrM MHBOSIBUPAHW BO MepdopMaHcuTe Ha oapefeHa
TexHonoruja.

CepTudukaumjaTta e npouec Kage WTo opraHu3aumjaTa cnpoBegysa 4OroBOpPeEHU
MeTOAM 3a TeCcTupare NOCTaBeHU CO cTaHdapaum 3a [a ce ocurypa [eka TeCToBuTe ce
cnpoBefyBaaT Ha UCT HAYMH cekoj nat. [NpouecoT Ha cepTudmKaumja YecTo pesynTtupa
CO cepTudmKaTt unu cneundunyHa eTukeTa.

MpenosHaBajkn ja noTpebaTa 3a KOH3UCTEHTEH MpucTan 3a MpoueHKa Ha
nepgopmMaHcuTe Ha ceHs3opuTe 3a Bo3gyx, EPA o6jaBn wusBewTtanm (HapeyeHu
,A3BewTan 3a uenun“ - ‘Targets Reports’), Kon gaBaaTt npenopakn 3a Toa Kako fa ce
npoueHaT CeH30opuTe 3a BO34yX LUTO MeparT 3aragyBayun co Kkputepuymu. [penopakute
Ha U.S. EPA obe3benyBsaat ctaHgapamsvpaH, o0jeKTUBEH U paunoHanm3npaH npucran
3a npoueHKa Ha nepcopmaHcuTe Ha ceH3opoT 3a Bo3ayx. U.S. EPA ru 6asupa ceoute
npenopakn Ha TekoBHaTa cocTojba Ha HaykaTa, npernean Ha nutepartypaTa, Haoau o4
ApyrM opraHmsaumm 3a eBarnyaumja Ha CeH3opw, CcTaHgapguw/nporpamu  3a
ceptTudukaumja (M NOCTOEYKM N BO pas3Boj) o4 Apyrn opraHusaumm u EkcnepTtusa Ha

U.S. EPA 3a eBanyauumja Ha ceH3opu. The Targets Reports ro BknydyyBaaTt cnegHoBO:

e [lpoTokonu 3a TecTupame (Testing protocols) — yekop no yekop
WHCTPYKLMK 3a NOCTaByBak€ MHCTPYMEHTU, NHCTPYMEHTHM 3a TeCcTupahe
n cobmpamre nogaTouu.

e MeTpuka Ha nepdopmaHcu (Performance metrics) — napameTpu Kou ce
KopucTaT 3a onuulyBawe Ha KBanuTeT Ha NogaToum U aetanu 3a Toa Kako
Aa ce npecmeTtaar.

e LlenHu BpeaHocTu (Target values) — npenopadaHun BpegHOCTUN KOn

obe3benyBaaT penep 3a pa3bupare Ha nepdopmaHcuTe Ha CeH30pPOT.

lMpoueHknTe BKNyyYyBaaT U TEPEHCKO TecTupare (HapeydeHo BasHO TecTupane)
n nabopatopucko TecTupawe (HapedeHo 3acuneHo TecTupawe). Hajmanky, ce
npenopayyBa 6as3Ho TecTupawe. [IpoTokonuTe 3a TecTupawe ce crneuujarnHo
AN3ajHUpaHn 3a CEeH30pW KOW Ce KopucTaT BO amMBUeHTanHW, HaaBOpeLUHW, (OUKCHU
OKONMUHM Ha noKauuja 3a HeperynatopHu annukauum 3a [OMOfHUTENEH U
nHdpopmaTneeH MoHuTopuHr (NSIM - non-regulatory supplemental and informational
monitoring) (Tabena 1-1). Kako kpatko pesume, kateropunte Ha NSIM u KOoHKpeTHUTE

npuMepun Ha annmkauum BknydyyBaar:
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o NMpocTopHO-BpeMeHcKa BapujabunHocT (Spatiotemporal Variability) —
AHEBHW TPEHOOBW, rpagveHT CTyauu, MPOrHo3vpawe Ha KBanuTeToT Ha
BO34yXOT, napTMumMnaTMBHa Hayka, obpa3oBaHue.

o CnopepyBawe (Comparison) — OTKpuMBawe XapuwTte, dysmnja Ha
nogaToun, o4roBop Mpu UTHU cryvyau, AONONHUTENEH MOHUTOPWHT.

° DonropoyeH TpeHa (Long-term Trend) — [JonropoyHn nNpoOMeEHN,

ennaemMnonoLlKn Ctyauu, Bepvlcbleau,Mja Ha MoAernoT.

Kako pen op Targets Reports, ocHOBHMTE M nogobpeHn NpOTOKONM 3a
TecTupake umaat obpasel 3a M3BecTyBakwe 3a fda M oxpabpar Tectepute ga mm

npeseHTUpaar pesynratute o esasnyauujata, KOpucTtejkm cnvyeH goopmar.

NHdopmMaummTe 3a Toa Kako Aa ce MHTepnpeTupaaTt oBMe MU3BELLTan ce AafeHn
Bo Appendix E. JononHutenHo, gocranHa e 6ubnuoteka co kogosu Python (Python
code library) passueHa og EPA, HapedeHa sensortoolkit 3a ga vm nomorHe Ha
opraHusauumnTe 3a TecTupake Aa npecmeTaaT MeTpuKM Ha nepdopmaHcute n fa
reHepupaaTt M3BELUTaj 3a eBanyauuja, KOPUCTEjKM ro LwabroHOT 3a M3BECTyBaHE.
JInHkoBM 00 mn3BeLwwTaun, WabnoHu 3a n3BecTyBane 1 bubnuoTteka co kogosu Ha Python
ce goctanHu og Beb-cTpaHuuaTta Ha Anatu 3a ceHs3opu 3a Bo3ayx Ha EPA (EPA’s Air

Sensor Toolbox).

HdononHutenHo, pe3yntatute 04  eBanyauMmMte He  npeTcTaByBaaT
ceptudmkaumnja wnm opobpyesawe opf crtpaHa Ha U.S. EPA. Pesyntatunte of

TECTUPaHETO Ce HaMeHeTU Aa M MHopMMpaaT KOPUCHULUTE Ha CeH30puUTe.

2.3.2 Hacoku og apyru opraHusauum 3a oueHyBaHw€e Ha nepcopmMaHcuTte
Ha ceH30poT

fonem 6poj Ha opraHu3aumu passuja UM ce BO NMPOLIEC HA pa3BMBaH-€ HACOKM
3a cnpoBeayBak-e Ha NPOLEHKM Ha nepdopMaHcuMTe Ha CEH30pOoT, Lenv/ctaHgapan Ha
CeH3opuTe wunuM nporpamm 3a cepTudukauuja Ha ceHsopute. [NpumepuTe 3a oBue

OopraHmn3auumn BKIyvyyBaar.

° ASTM International — passuBare cTaHgapaun 3a NpakTMka n Metoam 3a

TecTmpake 3a TeEpeHCKU 1 NabopaTopucky esanyauun Ha CeH3opu 3a
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ambueHTaneH 1 BHaTpeLLEeH BO3ayX KOM MepaT BOOOMYaeHn 3aragyBayn
Ha BO3ayX.

EBponcka YHuja/EBponcku komuTteT 3a ctaHgaapausauymja (EU/CEN -
European Union/European Committee for Standardization) — passuBamwe
TepeHckn 1 nabopaTopucku npouenypm 3a ceptudukaumja 3a noseke
HMBOA Ha annukKaumm 3a CeH30pMu.

KuHecko MuHucTepcTBO 3a ekofnoruvja v XxmBotHa cpeauHa (MEE -
China Ministry of Ecology and Environment) — pa3sueHn npouenypu 3a
TepeHCKM 1 nabopaTopuckn TeCTOBU 1 cTaHAapau 3a nssenba 3a

CEeH30pu 3a BO3AYX.

2.4 Kako pna ce nsbepart ceH30pu Bp3 OCHOBA Ha U3BeLUTan Unu

nHdopmaumm 3a eBanyaumja

MpernenoT Ha u3BelTauTe 3a eBanyauuja Ha nepdopMaHCUTe Ha CEeH30pOoT,

KaKoO 1 NnoBp3aHu I/IH(bOpMaU,I/II/I MOXe Oa HU NMoOMOrHaT aa |/|36epeme cooaBeTeH CeH30p

3a HalLMOT NpoeKT. Hekou npaluama WwTo Tpeba aa ce nocrtasaTt Npu nperneaysare Ha

13BeLLTajoT 3a eBanyauuja M oapedyBarbe Oanu CeH3opoT 6u 6un coodBeTeH 3a

HalwlaTta aI'IJ'II/IKaU,I/Ija 3a MNPOEKT 3a cnenexw-e, BKryvyyBaar:

TpenpoBu: Konky 4ob6po npoMeHUTe BO Meperata Ha CeH30pOT ja
nMmMTUpaaT NPoMeHaTa BO KOHLEHTpaLMMTe Ha 3aragyBayu LITo ce mepart
CO pedpepeHTEH MHCTPYMEHT?

MpeumnsHocT: Konky ce KOH3UCTEHTHU MeperaTa Ha KOHUEeHTpaumjaTa
nobueHn o ceH3opu o UcTa Mapka, Mogen n Bep3nja LWTo ce KopuctaT
noA UCTK YCNoBW Ha TepeH?

MpuctpacHocT: Konky Mmeperwarta Ha CeH30pOT ce cornacyBaart co
MeperaTa HanpaBeHn Co KOMOMHUPaH peepeHTEH MHCTPYMEHT?

Oncer Ha KOHUeHTpaumja: [lanu onceroT Ha paboTa Ha CeH30pOT ro
NoKpuBa OMNcCeroT Ha KOHLEHTpaUUKW Ha 3aragyBadn KOu ce oyekyBaaT Ha
cakaHaTta nokauuja 3a cnegewe?

MeTeoponoruja: [lanu oaroBopoT Ha CEH30POT € NoA BIivjaHMe Ha
MeTeoporiowk1Te ycriosn (Ha npumep RH, T)?

CneundmyHocT: [lanm CeH30poT ro Mepu LenHnoT 3aragysay? [danu

MeperaTa Ha CeH30pOT Ce Nof BrnjaHne Ha nHtepgepeHT(n)?
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e CrabunHocT: [lann oaroBopoT Ha CEH30POT Ha KOHLEHTpaLMmM Ha

3araflyBaumTe e cTabureH co TeKOT Ha BpeMETo?

HedurHNLMM 3a Nnpeun3HOCT, NPUCTPACHOCT U CTaOMUMHOCT

MpucTpacHocT: CucTemaTcko Unu NocTojaHo HecornacyBakbe Nnomery

KOHLEHTpauujaTa nsmMmepeHa o CEH30pOT U pedPepPEHTHNOT MHCTPYMEHT.

MpeuunsHocT: Bapujayunja okony cpegHaTta BpeaHoOCT (NpoceK) Ha 30Mp Ha
Mepera JOOMeHn BO UCTO BpeMe o4 ABa U NoBeKe CeH30pW o4 UCT Tun

pacrnopefeHn Noa UCTK YCIOBW Ha XMBOTHA cpeaunHa.

CtabunHocr: I'IpomeHa BO O4roBop Ui KOHUEHTpaunun namepeHun og CeH3op
KOra e rnpean3smkaHa og ncrta KOHLl,eHTpaLl,I/Ija Ha 3aragyBad BO ornepartuBHa BpeMeHCKa

pamka.

Mpumepu: Kon nicpopmaumm ce HajgaxkHU fla ce 3amat npeasua npum

npernenyBake Ha pe3ynTaTuTe oA eBanyaumja Ha nepdgopMaHcuTe

Mpumep 1: Cakame pga noctaBumMe Mpexa Of CEeH30pu 3a [OONropoOYHO
pacrnopegyBawe BO eAdHa OMNwTMHa 3a Aa ja [OMONHMME MOCTOojHaTa Mpexa Ha
perynatopeH MOHUTOPWUHr. 3a OBOj Crfy4aj, HajBepojaTHO CMe  HajMHory
3auHTEpecuMpaHn 3a KBAaHTUTAaTUBHO Mepere Ha KOHLUEeHTpauuuTe Ha 3aragyBayku
matepun. 3aToa, HajMHOIy CMe 3arpvXeHW 3a npeuusHocTa Ha CceHsopwuTe,
npucTpacHocTa U ogroBopoT Ha meTteopornornjata (T.e. T n RH). CeH3opute Tpeba aa
obe3bepatr npudcaTnuB CTENeH Ha COrmacHOCT MOMery MpexaTa Ha CeH3opu
(NpeunsHOCT) M nomery CeH3opuTE M MepewaTta Ha pedepeHTHUTE MHCTPYMEHTU
(NnpucTpacHOCT) 3a Aa HW OBO3MOXW CaMOyBEpeHO cropefyBawe Ha nogarouuTte of
CeH3opuTe CO perynatopHaTta Mpexa 3a crnefjewe, U Co cTaHgapauTe 3a KBanuTeT Ha
BO34yXOT M 3gpasjeTo. buaejkn ceHszopute Tpeba aa obesbenaT pasymHu mMepera BO
CeKakBM MEeTEeOpOSIOLLKM YCIIOBM KOW Ce O4YeKyBaaT BO Nepuod Ha pacrnopegyBambe, ke
Hé MHTepecupa fa 3Haeme [anu CeH30pOoT 6un TecTupaH No4 CAVYHU MEeTEOPOSOLLKN

yCIoBu 1 ganv npuctpacHocTa ce MeHyBa Kako LTo ce MeHyBa RH.

Mpumep 2: Cakame Oa KOPUCTUME efieH CEH30p 3a Mepere Ha 3aragyBay of

BO3AyXOT BO HaLUMOT ABOP 3a Aa oApeavMe Kora KBanuTeToT Ha BO3AyXOT € Hajaobap
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3a aKTMBHOCTM Ha oOTBOpeHo. Bo 0BOj cnyyaj, BepojaTHO CMe 3amHTepecupaHu 3a
KBanutatTMBHO Mmepene. Co apyrm 360poBKM, CEH30P KOj BEpOAOCTOjHO 0b6e3benyBa
WHpopMauun 3a pernaTuBHaTa pasnuka MOMery BMCOKM U HUCKM KOHLEHTpauuuM Ha

3aragyBayn (TpeHOoBw).

Koja e pa3nukaTa nomery KBAaHTUTaTUBHU U KBaNIMTaTUBHU

MepeHa?

KBaHTUTaTUBHM Mepewa MOXe [Oa ce u3pasaT co nomowl Ha 6poesu. Ha

npuMep, KOHUEHTpaLMja Ha 3aragyBay nspaseHa Bo 4enoBu Ha munuvjapaa (ppb).

KBanutatTuBHUTE MepeHsa Ce OMUCHW, 3aCHOBAHM Ha KOHLUEMTU M YecTo
nspaseHn co 36opoBu. Ha npumep, KOHLEHTpAUMM Ha 3aragyBadn OMMLIAHU Kako

,MOBUCOKU" UINN ,MOHUCKN".

Ha Cnuka 12 e pgageH guwjarpam Ha Tek (flow chart) co pasmucnyBawa 3a T0a
Kako Oga ce u3bepaT CeH30pu BpP3 OCHOBA Ha HMBHUTE nepcopmaHcu. MHory
opraHv3auum n Npou3BoaMTENN cCaMy CnpoBefyBaaT NPOLEHKN Ha nepcdopmMaHcmTe Ha
ceH3opute. Tme BoobOMYaeHO MOXe [Jda ce HajgaTt Ha Beb-CTpaHuuuTe Ha
opraHusaumjata unM npouM3BOAUTENUTE MMM BO HayydyHU nybnukaumm (Ha npumep,

npes3eHtTaunn, ctatmum BO CI'IMC&HI/Ija).
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Cnuka 12: Flow Chart 3a pasrnegyBate Ha CEH30p 3a BO3[yX BP3 OCHOBA Ha
HeroBuTe nepcopmMaHcu

Hopeka rv npernegyBame MNpoOLEHKUTE Ha nepdopmMaHcUTe Ha ogpeneH CeH3op
BO pasnuyHM opraHusaumm 3a TecTupake, Tpeba aa Gapame LITO € MOXHO MoBeke
nHdopMauum 3a ga rn pasbepeme nepgpopmaHcuTe Ha ypenot. Tpeba ga ce 3Hae geka

HMBOTO Ha JeTanu 1 TpaHCNapeHTHOCT MOXe Aa Ce pas3fnuKyBaaT o efHa eBanyauuja

[0 Apyra.

BaxHu 6enewkun wto Tpeba ga ce nmaat Ha yM U npawana wTo Tpeba ga ce
nocrasaT 3a eBaryauuu 3a ga HM noMorHat nogobpo Aa ru pasbepeme TecTuparara u

pesynratuTe:

1. MpoTokonute/npoueaypuTe 3a eBanyaumja Moxe aAa 6uaat CrMYHU, HO
He u naeHTNYHU. OHMe Kou M crpoBedyBaaT TECTOBUTE MOXe [a Mmaat
pasnu4Hyu NpoToKonu, nabopaTopuCKM TECTOBM 3a KOHLEHTpauuu Ha
3aragyBadun unv ga eBueHTUpaaT pasnuyHn MeTPUKN Ha nepdopMaHCu.
pacmkoHnTe mnn rpacdmumnTe WTO ja onuwyBaaT m3Bendata Moxe Aa
narnegaaT CnNMYHO, HO MOXe Aa ce reHepupaaTt unu ga ce ucupraat NnonHaky.
TepMunHonorvjata WTO Ce KOPUCTUM M HAYMHOT Ha KOj Cce rnpecMmeTyBa
MeTpukata(ute) Ha nepdopmaHcuTe Moxe Aa ce pasnvkysaaT. Ha npumep,

npeuMsHocTa MOXe [a ce MpecMeTa Kako cTaHaapAHa neswujauwmja,
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penaTtuBHa cTaHAapAHa AeBuvjauuja unu penatMBHa NPoLEHTHA pasnuka.
Bo eBanyauunte mMoxe ga ce KopucTat pasfnuyHn BUOOBU pedepeHTHU
WHCTPYMEeHTU. Ynotpebata Ha wuHcTpymeHT(M) FRM/FEM ke o06e36eam
noronemMa posepba BO peanHW KOHUEHTpauuMuM Ha 3aragyBadu OTKONKY
ynoTpeba Ha Opyr CeH3op CO cpefHa OO noHucka ueHa. Moxe pa uma
OApPEOEeHN pasfniMku BO pesynTtaTuTe BO 3aBMCHOCT of Toa koj FRM/FEM ce

KOPUCTMW.

e [lanu ce cnpoBeaeHN TEPEHCKM U NabopaTopucKkn eBanyaumnn?
e [anu e kopucteH FRM/FEM mnHcTpymeHT? Koj?
e [lann rmm pasbupame wuHOnkaTopuTe 3a u3Begba M Kako Tue ce

npecmeTaHun?

Jlokaumm Kou He ce WKMPOKO pacnpocTpaHeTu. OnwTo 3eMeHo,
eBaryauumuTe ce cnpoBefyBaaT Ha orpaHuYeH 6poj nokauum Kon mMoxat unu
He MoxaT fa bugat CnMYyHM Ha OKOoMMHata Kage WTo cakame Jda o
Kopuctume ceH30poT. Pesyntatmte on eBanyaumjata MOXe [fJa He
nokaxyBaaT Kako (YHKUMOHMPA CEH30pOT BO OKONMMHATa BO Koja Ke ro
KOpUCTMME aKko Taa cpefuHa € MHOry pasfnuyHa (Ha npumep, pasfivyHa
KOHLIeHTpaumja Ha 3aragyBad, COCTaB Ui N3BOPMN).

e Kape e cnpoBeaeH TecToT?

YcnoBute Ha XMBOTHaTa cpeAuHa ce orpaHu4veHwu. [lann ceH3opoT e
TecTupaH BO cpefuHa CNU4Ha CO nokauujata kKage LTO Ke ro Kopuctume
ceH3opoT. OnwTo 3emMeHo, eBanyauum Ha CEeH30puUTe ce cnpoBedyBaaTt Ha
OTBOPEHO Kage wWwTo ce pasnukysaat T, RH v gpyrute BpeMeHCKM ycnoswu.
Osue ycnosun moxebu He ce CrMYHU Ha OKONMHAaTa Kafe LITO cakaMe Aa
noctasume ceHsopute. CrMyHO Ha Toa, pesynTaTuTte of esanyauujata Moxe
Aa He v npeTcTtaByBaaTt nepdopMaHCcMTe Ha CEH30pOT BO OKOMMHaTa BO Koja
Ke rm Kopuctume, ako Taa cpeamHa e MHory pasnuyHa (Ha npumep, T n RH ce
HagBOp oA TECTMPaAHUOT Oncer).

e [lanu TecToT e cnpoBeAeH BO CpeauHa CnnyHa Ha OHaa Kaje LITOo Ke

ro KOPUCTUME CEH30POT?

55



4. MNepdopmaHcUTe Ha CEH30POT ce npomMeHnuBKU. CTaHOapaHa nNpakTuka e
Aa ce Tectmpaat 3 unm noBeke UOEHTUYHM CEH30pU BO UCTO Bpeme, buaejkn
Taka ce obesbenyBaaT MHoOpMaumm 3a BapujauuuTe BO nepdgopmaHcuTe
LITO MOXe Ja ce nojaBaT Kaj MAeHTUYHU ceH3opu. [NepdopmaHcuTe Moxe aa
Bapvpaart Bp3 OCHOBa Ha MapkaTta, MogeroT 1 Bep3njaTa Ha NpoOn3BOAUTENOT
Ha ypedoT, na aypu n mery ypeau o vcT Tun. [1Ba CEH30pPCKM NakeTu Kou
KopucTaT UcTa BHaTpellHa KOMMOHEHTa MoxaTt Aa pabortat nouHaky. OBue
pasnvkn Moxe pfga 6bugat pesyntaT Ha TOoa KakKo ce HapeaeHwu
KOMMOHEHTUTE, KaKko Tue 3emaaT NMpUMepoK oA BO3AYyXOT Unv nopaau
aKkymynaumjata Ha TOMMMHA BO BHATpPELWHOCTa Ha KYKUMLUTETO Ha
cCeH30poT. [lononHuUTENHO, nNpOM3BOAUTENUTE MOXaT [da  Kopuctat
MaTtemaTuyKa paBeHKa Unn mogen 3a fa ro npeteopart u3nesoT o4 CEeH30poT
BO KOHUEHTpaumja Ha 3aragyBad. Pasnukute Bo obpaboTkaTta Ha nogartoum
MOXe [a r'v NnpoMeHaT nepgopmaHcuTe Ha CeH30pOT.

e [lanu cute TectTMpaHun ceH3opu paboTaT CInYHO?

e [lanu TecTMpaHUTe CeH30pM ja uMaaT wuctata Mapka, mogen,
KOH(purypaumja m npousBOAUTES, KaKO W CEeH30puTe LWTO umMame
Hamepa ga rm Kopuctume?

5. EBanyauum ce cnpoBegyBaaT Ha opgpeaeHo Bpeme. BoobuuaeHo,
eBarnyauum Ha nepcopmaHcuTe Ha CEH30poT ce cnpoBenysaaT Ha 30 geHa
unu noseke, OuAejkM Toa OBO3MOXyBa nororiemMa Bapujaumja BO
KOHUEHTpaumMmMTe Ha 3aragyBayM W YCNOBUTE Ha >XMBOTHATa CcpeauHa.
MokpaTknTe npoueHkn moxebu Hema fa MoxaT ga M gonosaT OBME
Bapujaumn. Moxebn ke Ougat noTpebHM noJonrM MnpoueHKn 3a gda ce
pa3bepe kako nepopMaHCUTE Ha CEH30POT Ce MeEHyBaaT CO TEKOT Ha
BPEMETO U XMBOTHNOT BEK HA CEH30POT. HeovekyBaHN HacTaHW, Kako LUTO ce
NPEeKNHU Ha CTpyja, AedeKT Unu owTeTyBawe Ha onpemMara, NoLwn Ui TeLLKK
BPEMEHCKM ycrnoBu (Ha Npumep, rPMOTEBUUW, yparaHu) Wnn enms3ogu Ha
3aragyBame (Ha npumep, orHomeT, 6ypu o4 npalunHa, ByfkKaHcka epynuuja),
MOXe [Ja BrnuvjaaT Ha pes3yntaTuTe O eBanyauujata vnu ga npeavsBukaat
nogartoum WTO HegocTacysaar.

o Kornky Tpaewe esanyauujata (Ha npumep, 7 gena, 30 gena, 1 rognHa)?
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6. Janu nma nNOTeWKOTMM WUNM aHOMaNnuMu 3a BpeMe Ha TeCcTOT Kou Owm
MoXene Aa Bnuvjaat Ha pes3yntatute? EBanyaumjata MoXe Oa He ja
npeTcTaByBa HallaTa anfnkauuja WTo cakame Aa ja peanuampame. CeH3opoT
Moxebun e TecTupaH Bo 6nn3nHa Ha n3Bop (Ha npumep, KONoBO3, MHAYCTPKja)
Kage LTO KOHUEHTpauuuTe Ha 3aragyBayn ce MHOry rnoOBMCOKU Of, OHamy
Kaje WTO MMame Hamepa fa ro KOpuctmme CeH30poT.

e [lann eBanyaumjata Ha nepdopmaHCUTEe Ha CEeH30pPOT e crnpoBefeHa

BO CpeAvHa CrvyHa Ha HallaTta annukauuja og uHTepec?

3. Mepeke Ha 3aragyBake Ha BO3QYyXOT NpeKy XunepnokanHo
Manupawe

Cekoj 4oBeK 3acnykyBa Aa AMLIEe YMCT BO3QyX, HO MECTOTO Kafe LUTO XuBee
ogpenyBa KOJKy € BepojaTHO 3arafyBar-€TO Aa ro BrOLWW UK Aa ro CKpaTu HEroBmMoT
XMBOT. WM pooeka NOBEKETO KOHBEHUMOHANHW CUCTEMW 3a criedewe Moxe Ja
o6e3bepar onwTo YyBCTBO 3a KBAnNMTETOT Ha BO34yXOT BO rpagoT, TMe He Boaar
CMeTKa 3a 3aragyBaH-€TO Ha BO34yXOT Ha HMBO Ha Hacenba (MnkpoobnacT), kage WwTo
nyreTo xuBeart, paboTat n urpaat. VicTpaxyBararta nokaxyBaaT Aeka 3aragyBaHeTo
Ha BO34QYyXOT HE € paMHOMEPHO OUCTPUBYMpaHO 1 BCYLLHOCT MOXxe aa buage oo ocym (8)

naTtu nojiowo o4 eagHnoT o ApyrnoT Kpaj Ha rpagckmoT Onok.

HaykaTa e jacHa. 3aragyBarweTO Ha BO34yXOT € LUTETHO 3a 34paBjeTo Ha NyreTo
W HeroBuTe BnMjaHWja (3ronemMeHn nocetu BO 6onHuua, nponywTeHa pabota wu
YUUNULLIHW OEHOBU, MHXaNaTtopu BO yyunuwitata) noTceTyBaaT AeKka HEroBUTe puanum
ce peanHu n nuyHu. MNokpaj Toa, 0BUE PU3NLM CE HajrofIeMU 3a HEKOU O, HajpaHNMBuUTe
nonynauuvun: geua, nNocrapy nvua, U nuua co Beke KOMMPOMWUTUPAHU pecrnupaTopHU

CUCTEMMWN.

He moxeme Oa ynpaByBame CO OHa LUTO He MOXeme ga ro uamepume. Mnu
BCYLUHOCT, HE MOXeme fAa ynpaByBamMe CO OHa LTO He MoXemMe [a ro BuauMme
(saragyBareTO Ha BO3OyXOT € TelWKo Aa ce Buau). YecTo e Tellko 3a nokanHute
nuaoepy NpeumsHo Aa v nocoyaT M3BOpUTE UM Aa pas3BuBaaT edeKTUBHU peLleHuja.
HoBaTta ceH3opcka TexHornoruja ro MeHyBa Toa AMHAMUYKK, LUITO HU OBO3MOXYBa Aa '
MepUMe M Oa M mManupame KOHUEHTpauuuTe Ha 3aragyBadeTo Grok no 6nok u aa

VI,D,eHTVIC*)VIKyBaMe CerMeHTn M XXapuwTta Kako HUKOoralLu gocera.
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30LWITO XMnepriokanHUTe CUCTEMM 3a Crnefer-e Ha 3aragyBareTO Ha BO3AYyXOT
MOXaT Aa NOTTUKHAT akuuja 3a YMCT BO3QyxX BO rpagoBute? Kako ga amsajHupame wm
pacrnopegumMe xurneprokanHa mMapkeTuHr-mpexa? [pagoBute WIMPYM CBETOT YCMNEeLHO
BOCMNOCTaBMja MpeXun Kou aHanusvpaaTt nogatoun n uMnremMmeHTupaaT pelueHuja 3a
ynct Bo3ayx. Jlyreto oa LennoT cBeT NPOoAosKyBaaT Aa ce 6opaT CO 34paBCTBEHUTE
BNWjaHWja of noKanHOTO 3aragyBake Ha B034yxoT. [nobanHoTo 3aragyBame Ha
BO34yXOT cera € HajrorieM €eKOSoOLWKM PU3MK O paHa CMpT, OAroBOpeH 3a aypu 5
MWUIIMOHU NpeaBpPeEMEHN CMPTHU Cllydau cekoja rogmHa BO CBETOT. Toa e noBeke o[,
CUWIOA, Tybepkynosa n manapuja 3aegHo. ®akt e geka nueme OKony 2 nuTpu Boaa
OHEBHO, jagemMe OKony 2,7 Kunorpamu xpaHa AHeBHO, HO auweme 10 kunorpamu
BO3ayx AHeBHO. Toa e ekBumBaneHTHO Ha 11.000 nutpu Bo3gyx AHeBHO 24/7. Ho,
Ouaejkv 3aragyBale€TO Ha BO34YXOT € TELWKO Aa ce BUAW, Ha NIoKanHUTe NMaepu 4ecto
UM € TELIKO Aa M noumpaart u3BopuTe U [a pasBujaT e(PeKTUBHU pelleHuja 3a YucT

BO3YX.

Toshe Ognjanov (VOA)

Cnuka 13: CoobpakajoT 3Ha4yajHO NpuaoHecyBa 3a 3aragyBake Ha BO34yXOT

FeHepanHo, KOHBEHLUMOHAaINHWTE CEH30pW 3a Mepere Ha 3aragyBareTo Ha
BO3[yXOT He ce paMHOMEepHO pacrnopedeHun Hu3 3aeaHuuuTe. MNokpaj Toa WTO ce
pacrnopeeHn co KUNoMeTpu oaaaneyeHy eqeH o Apyr, TUE YECTo ce nocTaByBaaT Ha
3arpagy BMCOKO Haj BO3OyXOT LUTO NyreTo BCYLIHOCT ro guvwar. Mako oBue ceH3opu ce

BaXKHW, TME Ce HEeCOOABETHU 3a Ja ce BMAM U LEenocHo Ja ce pasbepe npobnemMmoT co
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3aragyBakeTo Ha BO34yxoT. BcywHocT, geHec MHory ypbaHu obnactu umaart
KOHTUHYMpaH perynaTtopeH MOHUTOPUWHr. Bo npocek vma gBa OO nNeT MOHUTOPWU Ha
MunnoH nyre. OBa 3Ha4yM geka He ro 3awTuTyBaMme COOABETHO jaBHOTO 34paBje UIu He
rM HamanyBame LUTETHUTE eMUCUN. XUNepriokarHOTO Manupake Ha 3aragyBareTo Ha
BO3yXOT MOXe [a ja NPOMEHN OBaa AnHaMuKa (OBO3MOXYBa MO XOSNIMCTMYKA CNuKa 3a
KBanMTETOT Ha BO34yxXOT NpW BUCOKaA MNPOCTOpPHa pesonyuuja), CO Toa LWTO
HeBMANMBOTO Ke 6uae Buanmeo. Ce KOPUCTM TEPMUHOT XMMEPSIOKanHO 3aragyBarbe
Ha BO34yXOT 3a [Ja Ce MpuKaxe 3aragyBareTo Ha BO34yXOT CO BMCOKa NPOCTOpHa
pesonyunja. Toa 3Haum Co pasnnyHM KOHUeHTpauum Ha cekon 30 go 60 meTpu, u co
BMCOKa BPEMEHCKa pes3onyuuja, Unu pasfivyHuU KOHUEHTpauuu cekoja MUHyTa (unu
HEKOSIKY MWHYTM), HaMecTO Ha 4Yac WM [HeBHa OCHoBa. 3a pasfnuvka oA
KOHBEHUMOHANHUTE CUCTEMW 32 MOHUTOPWHI, XUMEpnokarHOTO crnejexwe Ha
KBanMTETOT Ha BO3QyxOT co3gaBa 650k no 6nok BMOMMBOCT Ha XapuwTa 3a
3aragyBake Ha BO34yXOT M UM [aBa yBMA Ha floKanHUTe BracTh WTO UM ce NoTpebHu
3a Aa pasBujaT CoOOABETHU MHTEPBEHLUUKN, NOEEKTUBHU NOSIUTUKM U HA KPajoT NOYUCT

BO3AYX.

XunepnokanHnoT MOHUTOPUHI MOXe [a ja MOMofHW Npa3HuMHaTa Ha MecTa kage
WTO MOAEenupaHu nogatouM He ce pgoctanHu. [OonofHWUTENHO, Mepere Ha
3aragyBareTO Ha TEPEH (pearneH MUKPONPOCTOp) 0BO3MOXXYBa Nnoaobpo pasbupare Ha
BMCTMHCKaTa W3IOXEHOCT U BfMjaHMETO BP3 34paBjeTo Ha 3arafeHuoT BO3AyX, LUTO

noTtoa Moxe [a pe3ynTupa Co Haco4YeHu pelueHuja.

XunepriokanHata CeH3opcka Mpexa OBO3MOXYBa [a Ce Kpeupa pamka Kako Aa
ce ausajHupa, mHaHcupa, UMNeMeHTMpa, aHanuampa 1 ga ce kopucrat gobueHute
nogaTouu oA MpexaTa Ha XunepriokaneH MOHUTOPUHT 3a KBanuTeTOT Ha BO3OyXOT, 3a

[la MOXe [a ce pasBujaT pelueHuja 3a nogobpyBare Ha 34paBjeTo BO OMnThHATA.
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Hyperlocal mapping makes the invisible visible

Cnuka 14. XI/II'IepJ'IOKaJ'IHO Manumpawe Koe ro npasn HesarMBOTO BUAOJTINBO

Ha cBeTtoT My TpebaaT ob6eMHMN KBanMTETHU pelleHuja 3a Bo3ayxoT. [leBeT of
AeceT nyre BO CBETOT AulAT 3arageH BO3dyX YywWTe o4 NpBUOT 3AMB A0 HUBHUOT
nocnegeH. MMobanHoOToO 3aragyBarwe Ha BO3QYXOT LEHEC € HajrofieM eKOSOLLKN PU3NK
3a paHa CMpPT, OArOBOPEH 3a Aypwv ceQyM MUMMOHM NpepaHn CMPTHWU Cryvyau cekoja
roguHa. Toa e noseke og CUIA, Tybepkynosa n manapuja 3aegHo. I HeogamHelwH1Te
CTYyOMM OTKpuWja OeKka 3aragyBaheTo Ha BO3OyXOT MOXe Aa Bfinjae Ha MeEeHTanHoTo
3gpasje, 6enute gpobosu BO passoj, Na Aypu M Ha nepdopmaHcuTe 3a Gep3aHCKUOT

nasap.

Ho, oTkprBaH-€TO Kako Aa ce pacrnopenaT OBUe CUCTeMU 1 NoToa aa ce passujaT
MONUTUKM 3a YNCT BO3[YX BP3 OCHOBA Ha mogartouuTe, He e neceH Yekop. MoTtpebeH e
YeKop Mo YeKop 3a [la ce pasBujaT XuUMepriokanHu NpoeKkTn 3a crieeHe Ha KBanuTeToT

Ha Bo34yxoT. [1lpoekTupaneTo ondpaka Tpu rnasHu asu:

anO, aHalim3a Ha npeaun3snun U anaTtkm 3a UCTpaXXyBaw€ 3a KBaliMTeToT Ha
BO3OYyXOT N BOBeQyBaH€ HOBU CO3HaHMja 3a Kpeunpawe naket Ha HaCco4eHU peLueHMja

CbOKyCI/IpaHI/I Ha UCTpaXyBaw€e, 04rosop npun ntH cnyyaun, UHBeECTULUMUN N CTUMYnaunn.

BTopo, Kpevpare OeTanHn Yekopu 3a ausajHuparbe XunepriokanHa Mpexa 3a

MOHUTOPWHT, mmnnemeHTau,Mja Ha MpeXaTta U aHann3a Ha nogatouuTe.
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TpeTo, nogaTouM 3a akuuja, KOM OnuLLyBaaT Kako [a ce MpoLeHaT pasnuyHu
pelleHunja 3a KBanuTEeTOT Ha BO34yXOT, Aa Ce u3rpaau CBecTa Ha 3aeaHuuaTta u ga ce

M3Mepun HanpenokoT Ha NOJNIUTUYKNTE OOJTYKWN.

30LUTO € BaXKHO UMM KOPUCHO Aa ce pasbepe XMnepriokanHoTo 3arafyBake Ha
BO3Ayx0T? XXutenute n nokanHute BnacT Moxebu ce cCoMHeBaaT [ieka 3arafyBareTo
BNujae Ha ogpeaeHn obracTv, HO HeMaaT [oKasu 3a nogapluka Ha Tue MPeTNoCTaBKu.
AKO Halwlata uUen BKMyyyBa co3faBate CBECT 3a 3araJyBaweTo, Ke cakame fAa
odpeauMe Kage nocTojaT apuwTta. Moxeme Oa KOpPUCTUME MOHUTOPWU 3a [Aa
pasbepeme kade 3OpaBCTBEHUTE OMNTOBapyBawa O 3araflyBakeTo Ha BO3[AYXOT ce
3HayajHu. Co yBuAO oA noaaTouMTe MoXaT da ce Au3ajHMpaaTt HOBW pelleHuvja, aa ce
nsrpagu nonuTUYKa noadplika 3a akuuja, Ja ce 3rofemy ycormaceHocta v aa ce
noBuKaaT 3araJyBadynte Ha oaroBopHocT. MNpea Aa ce NpoaoMK1 CO Pa3Boj Ha CUCTEM
3a crnefer-e Ha 3aragyBar-eTO, BaXKHO € Aa ce pasbepaT npeansBuLnUTE U MOXHOCTUTE

3a KBaJrimTeToT Ha BO34yXOT BO HAWWNOT rpag.

Bo TekoT Ha M3aMmHaTUTE HEKOMNKY roauHun, PoHAOT 3a oabpaHa Ha XMBOTHaTa
cpeanHa (EDF - Environmental Defense Fund) paboTelle co Hay4YHUUM, TEXHOSOLLUKM
dupmn, 1 rpagckm nugepn Bo CoeguHetute AmepukaHckm [dpxasu, Ob6eanHeToTo
KpanctBoto n KuHa 3a pga gusajHmpa m pacnopeay  MOHUTOPUHI-CMCTEMU  3a
XMNepnoKkanHo 3aragyBakbe Ha BO34yXOT KOM r0 MepaTt M aHanuaupaaT NoKanHoTo
3araglyBark-e Ha HMBOTO Ha BO3AyXOT. Pa3BueHn ce anatku U CTEKHATO € UCKYCTBO 3a
Aa MOXe [a Ce HarnpaBu HewTO KOPUCHO 3a rpagoBuTe, CO LIMPOK Ofncer Ha
npeavssnum u kanaumtetn. Co cnogenyeakwe Ha OBME anaTkM U ydewe, ke UM ce
NMoOMOrHe Ha nuaepuTe Aa cosgagat TpajHu nogobpyBara Ha NOKanHWOT KBanuTeT Ha

BO34yXOT.
3anoyHyBaH€ Ha NPOeKT

MpBa dasza. lNpuumMHNTE 3a XxmneprnokanHoO crnefewe W Kako fa ce cosfaje
npomMeHa geduHupaaT WTo U kKage mepume. OBa BKyvyBa: pasfnUYHK 3aragyBayun Kowm
Tpeba aa ce meparT, 3acerHaTu CTpaHu KOu NoBMKyBaaT Ha akuumja, 4OCTanHU napTHepwM
n notpeba ga ce nokpmjaT 3a4paBCTBEHUTE LeHTpU Mery apyrute. Kako ga ce npeHece
NpPoOeKTOT Mery rpaackute nuaepm? Tve Tpeba ga oaroBopaTt Kako NOLWMOT KBanuTeT

Ha BO34yXOT BNnujae BP3 JfiokanHaTta €KoHOMMja M Koja eKoHoMcKa ueHa Tpeba ga ce

61



nnatn. ®akTopu, Kako LITO Ce 34paBjeTo W MoceTyBake yuYunuuite, Ke M NOTTUKHE

BnaanHUTe areHuun ga MnHBectupaar 3a nouo6pyBa|-be Ha KBalriMTeToT Ha BO3AQYyXOT.

lMocTojaT anaTkn 3a Mepere 1 XMnepriokanHo Manupawe Ha 3aragyBaHeTo Ha
BO34yXOT M NoBeKke onumn WTo ce goctanHu. MNoTpebHo e ga ce ucnuta TexHonorujata
N UHaAHCMpaHkEeTO Ha nporpamMaTta 3a Crnefdexwe Ha 3aragyBayuMte BO BO34yXOT.
CeHs3opuTe (onpema) MHOry BapvpaaT BO OL4HOC Ha 3aragyBayuTe LWITO ce mepar,
CMNOXeHOCTa M KBanuTeToT Ha nogaToumTe WTO M U3HecyBaaT, ornepaTuBHUTE Gapara
n Gapawata 3a ogpxyBawe W, ce pasbupa, UeHaTa Ha uYMHEeHe. 3aToa € BaXHOo
npuoputeTte pAa Oupar BHMMATENHO HaBedeHM npen fGa Cce pasroBapa Co
noteHumjanHuTe npogasayn. Npen ga ce ognyyu Kage ga ce nocraBaT CEH30puTe
(MoHuTOpPUTE), TPEDGA THE OAa ce MHCTanupaaT U Aa ce AOHecyBaaT OANyKM BP3 OCHOBA

Ha OHa LUTO ro NpuKaxyBsaar.

OeTanHu yekopu 3a Kpenpare xunepriokariHa Mpexa

[vsajHmuparbe n pacnopenyBarwbe Ha cucteMoT. ima MHOry oanykm Kkom ro sogat
NnpoLecoT Ha Ou3ajHupare, a pasnuyHu MU3BOPU Ha 3aragyBakwe Moxe Aa bapaar
pa3nu4HO NOCTaByBakE Onpema u noseke ekcnepTn. Tpeba nobpo aa ce pasrneaa kom
MOHUTOPU W CEH30pU Ce [OCTanHW, Kako M NpegHoOCTUTE U HepocTatouuTe Ha
KOpUCTEHE Ha CTaLMOHAPHN NN MOBUITHM MOHMTOPKU 3a nogartouun. PasnuyHn nssopu
Ha 3aragyBamwe OapaaT pasnuyHa onpema, NocTaBeHOCT u ekcnepTu. oTpebeH e u
COOABETEH NnepcoHan, fyre ga WHcTanMpaaT MOHUTOPU M Aa MM aHanuaupaat Tue
nogatoun. [1Be rmaBHu nNpallawa ce nojaByBaaT kora Ke ce 3anovHe cO Au3ajHupamse.
CrauuoHapHoTO MoXe Oa buae HajecmkacHaTa onuuwja Bo obractm kage wWwTO ce
oyeKyBaaT nMoManu Bapujauunm Ha 3aragyBake Ha BO3AYXOT WM Kage uma
npobnematnyHn obnactn Ha mM3Bopwu Ha emucuja. Bo cnyyaj Ha MOBMAHM MOHUTOPM,
Cekoe Meper-e € CHMMKa BO BPEMETO Ha 3aragyBake Ha oapedeHa nokauuja. 3a ga
co3gageme crtabunHa, LUBpCTa M penpeseHTaTUBHA Crvka 3a 3aragyBakbeTo Ha Koja
6mno nokauwja co TEKOT Ha BpemeTo, Tpeba ga 3ememe MOBTOPEHWU MPUMEpPOLU UMK
mMepemsa. [la ce kpenpa cmucna Ha nogatoumte. [oTpebHa e kny4Ha ekcnepTusa, Koja
MOXe [Ja ce MoAdenn Ha 4YeTvpu [MnaBHUM [eNoBU: reonokauuja, npoueHKa Ha
NOKPUEHOCT, NMpoOHaofake Ha LeHTpanHa TeHAeHUMja U uaeHTUUKYBawe Ha

XapuuwrTa.
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Mpumep. Npagot JIoHOOH KOMBUHKMPa coducTUUMpaHa aHanuaa Ha nogaToum co
HajcoBpeMeHa TeXHONOrja, Kako WTo € MoBbunHo cnegewe Ha aBTomobumnmn Ha Google
Street View n Hag 100 cTtaumoHapHu nokauum 3a MOHUTOpPUHr. OBa ce KOpUCTU 3a
cobupare nogatoum 3a 3aragyBawe Ha Bo3ayxoT Ha 1000 nokauun. OBa e egHa of

HajceondaTHUTe CBETCKM MPEXMN 3a Criejete Ha KBanmuTeToT Ha BO3AYXOT.

Bo rpagot Oyknena, oa Mepere Ha 3arafyBare Ha efHa nokauuja, ce npemuHa
Ha Mepene Ha cekomn 30 meTpu. MicTpaxyBarwaTa nokaxysaaTt feka 3arafyBareTo Ha
BO34YyXOT HE € paMHOMEPHO AMCTPpUByMpaHo. Ha 0BOj HA4YMH ce OTKpuja MHOry OenoBu
BO Hacenbu Kou umaat noBMCOKN HMBOA Ha 3arafeHOoCT Ha Bo3ayxoT. Osue nogatoum
r ogpasyBaaT BUCTUHCKUTE MaTULLITA HA U3MOXEHOCT U ro NOTBpAyBaaT UCKYCTBOTO Ha
XuBeewe BO 3aegHuuaTa. AHanuMsnTe nokaxkaa fgeka nuua nocrtapu og 65 rognHu, Kou
XnBeat BO 061acTh CO BUCOKM KOHLEHTpaUUnM Ha a3oT ANOKCU (3aragyBane Koe goara
HajMHOry o4 BO3uWna Kowu 3aragyesaar), umaatr 40 % noronem pusnk of
KapguoBacKynapHu 6onecTtu, o4 OHME KOM XuBeaT BO Nomarky 3arageHu obnactu. O
OBaa aHanu3sa, rpagckute Bnactu npegnioxuja ga ce soBede 3abpaHa 3a KAMUOHU BO

ctaHbeHn obnacTu kage LWTO XMBEe paHnMBa nonynauuja.

NMopartouwm 3a akumja

MoKkTa Ha xunepnokanHMOT MapKeTUHT Ke ce NMOoYyBCTBYBa BO 3aefHuuaTta Kora
nonuTMKata unu akumjata ce noTnMpa Ha nogartoum WTO ce cobupaaT. 3a aa ce gojoe
[0 OBaa Touka, Ke Tpeba aa ce cobepaT KOHCTUTYEHTU M eKCNepTu 3a Aa ce nnaHupaat
aKTUBHOCTM KOM IO HamarnyBaaT 3aragyBareTO Ha BO34yXOT M [Aa Ce U3roTBM MiaH 3a
HamanyBake Ha 3aragyBaweTo, NnaH npucnocobeH 3a cekoj rpag oagenHo, ga ce
dhopmmpaaT areHuMn ga ru cnposefyBaaT akTUBHOCTMTE M Aa NOKpeHaT B6pojHU akumm
3a no4yncra XuBoTHa cpeauHa. LLITom TMMOT 3Hae Ageka nogatoumnTe ce TeMerHU U
TOYHM, M LWITOM Ke ce BU3yenuaupaaT U UHTepnpeTupaaTt pesyntatute, MOXe [a ce
npeseHTupaat akTuTe U ga ce onpasgaaT HOBUTE MOMUTUKN NPeKy Hajaobap NOTTUK
3a aHraxumpawe W HacodyyBake Ha nyreto KoH akuuwja. Wcto Taka, Tpeba pa ce
KopucTat Hajaobpw npakTUKM 3a rpageHe Ha CBECHOCT OKOSly pelueHujaTa 3a 4uCT

BO3YX.

3a ga ce ogpXu MNOCBETEHOCT Ha rpagoT 3a HamManyBak€ Ha 3aragyBaHE€To,

Tpeba ga ce 3agpXu YYBCTBOTO Ha UTHOCT. Bo Hekou crniyyam nyreto 3HaaT geka
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cuTyaumjaTa € anapmaHTHa M 6GapaaT WTHO BHUMaHWe, HO UM ce MOTPedHMU
nogaTtouuTe 3a NOAAPLIKA Ha akKTMBHOCTM Ha nonutukata. Ho u akt e pgeka
3aralyBakeTO Ha BO3JyXOT C& YyLlTe He e pernctpupaHo Kaj noseke nyre Kako
KpuTnyeH npobnem. 3atoa, kBaHTU(MUMPakeTo Ha NPobNemMoT Co 3aragyBaHeTo, Kako
n obe3beayBaweTO AOKaA3M MOXe [a ro MHcnupupa rpagoT fa reHepupa 4oNropoyeH

KanuTtarn 3a HoBa MH(PACTPYKTYpa N MPOEKTW.

Kora ke ce gmsajHupa xunepriokanHa Mpexa 3a Mepere Ha 3aralyBateTo Ha
BO3yXOT, MOAroTBEHOCTa 3a KOMyHULMpawe crnopen AobMeHUTe pe3ynTtatu e of
CYWITUHCKO 3Ha4yewe 3a AonropoyeH ycnex. Kako gen o npouecoT Ha rpagewe
ogHocu n gosepba, Tpeba ga ce ckriydaT SOroBOpW 3a NapTHEPCTBO 3aCHOBaHM Ha
3[4paBu NPUHUMNN 32 aHraXXMaH 3a 3aefHuuaTta kou geduHupaaTt 3aegHunyka Busmja un
Lenun 3a NpoeKTOoT N ' pasjacHyBaaT YIiorMTe Ha cekoja opraHusaumja. AKo ce oasnyym
Aa ce MHBeCcTMpa BO aKTMBHOCT LUTO o LWTUTU 34paBjeTo, Kako LTO ce CTMMynauumm 3a
NeH3noHupawe Ha AM3esT MOTOPWU, HOBU aBTOBYCKM NIMHMM CO €eNeKTPUYHM BO3una,
MOXe [a ce KopucTaT xunepriokanHuTe nogaTtounm 3a ga ce HacodaT cpeacTtBaTa BO
Hacenbu kage WTO MHTEPBEHUMUTE Ha NonuTukaTa Ke 6mpaar HajecpekTuBHU. Kako
WTO Ce pasBuBaaT MapKeTuHr-uenute, Tpeba Oa ce kpeumpa nNUCTa Ha aKTUBHOCTU
(nncTa Ha akunoHu obriacTu) WTOo rpagoT NnaHupa ga rm npeseme 3a ga ce crnpasu Co

3aragyBaHwe€T0 Ha BO3QyXOT.

Cnuka 15: EnektpuyeH aBTobyC 3a YMCT jaBEeH NPeBO3
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NokanHuTe Bnactu Tpeba Aa 3HaaT Aa oAroBopar Ha creaHuTe npaiuama: Kage
cMe cera? 3Haeme N Janu NOCTOM CBECT 3a 3arajlyBaHeTo Ha BO3[yXOT BO HaluaTa

onwTnHa? AKo e Taka, Mery koja nybnuka?

NcTo Taka, noTpeGHO e Aa ce peanuaupaar nurnoT-NpoeKkTh Bo rpaaorT.

4. EcbekTn op 3aragyBaweTO BpP3 3A4paBjeTo Ha JyfeTo u
XMBOTHaTa cpeauHa

3abenexaH e LWWPOK oOncer Ha 30paBCTBEHW W  EKONOWKM edekTn no
N3NoXyBake Ha 3aragyBayn Ha BO3QAYyXOT UM MELLABUHWM Ha 3aragyBayn Ha BO34YXOT.
3apaBcTBeHMTEe edbekTn BapupaaT BO 3aBUCHOCT Of BMAOT Ha 3aragyBady Wnu
MELLaBMHaTa Ha 3aragyBayn, o4 KOHUEHTpauujaTa U BPEMETO Ha U3NOXyBawe, Koe
MOXe Aa buae KpaTKOPOYHO (04 4acoBWM OO HEAENU) UNn [ONropovYHoO (Meceun Ao
roguHun). MNoTeHumjanHMTe 30paBCTBEHU edIeKTU NOBP3aHN CO MU3NOXEHOCT Ha 3arajeH
BO34yX BKIlydyyBaaT: HamaneHa dpyHkKuuja Ha GenuTe ApoOOBM, BrollyBake Ha
pecnupaTtopHUTe U KapAuMOBacCKyrapHM OonectM M 3ronemMeHa WHUMAeHUaA,
3ronemyBaw€ Ha MHUMAEHLUATa Ha actMma un gpyrmn edektun. NMogaTtounTte Bo Tabena
2-2, obe3beneHn op KaHuenapwjata 3a nnaHvpawe W cTaHgapgu 3a KBanuteT Ha
Bo3ayxoT Ha EPA - Oppgenot 3a 3gpasje M BnvjaHWja Bp3 XMBOTHATa cpeauHa, mm
cymvypa 34paBCTBEHUTE U EKOMOLWKUTE edeKkTn o BoobMyaeHuM 3aragyBaym Ha

BO34yXOT.

Tabena 2-2: EdpekTu Bp3 34paBjeTo U XXMBOTHaTa cpeamHa o

oapefeHn 3araayBayn Ha BO3AYXOT

3aragyBau EdvekTn Ha 3apaBjeTo EchekTn Ha xxMBOTHaTa cpeguHa
e Moxe ga npeamsBuka e [lpeTxogHuK Ha
Amonujak (NH3) cepvosHa nputaumja Ha dopmMmmpare Ha CeKyHOapHU
KoxkaTa, o4nTe, HOCOT U YECTUYKN.
rpnoTo. e [lpuooHecysa 3a

KUCEJTMHCKO Tanoxewe Ha
no4ysnTe N NOBPLUNHCKUTE

BOAMV.

e [lo3HaT YoBeYKM e Moxe fga npuagoHece 3a
beHseH, TonyeH, KaHLEepOoreH. dopmuparse Ha O3 Ha HMBO Ha
eTun6eH3eH u e KpaTkopouHoTo 3emjaTa.

KCUMeH (BTEX) N3NnoxyBaHke€ MOXe aa
npean3suka rnocnaHocT,

BpTOrnaeuua, rnaBobonku n
npuTaumja Ha oumnTe, KoxaTa u
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pecnupaTtopHUOT TPakT.

e JlonroTpajHa U3noxxeHocT
MOXe Ja npeausBuka
HapyLlyBaka Ha KpBTa U
HeraTMBHN epekTn Bp3
penpoayKTMBHUOT CUCTEM

LipH jarnepog (BC)

e KomnoHeHTa Ha PM (Bnan
edekTn Ha 3gpasjeTo og PM).

e KowmnoHeHTa Ha PM (Bnau
eKonoLkn edpektn Ha PM).

e [lpmnaoHecysa 3a
KNMMaTCKUTE NPOMEHN KOU
npeau3BuKyBaaTt NPOMEHU BO
MoOenuTe Ha goxXa n obnauu.
e Kako WwTo ce genoHupan
npen Hawara epa Ha
APKTUKOT, YECTUYKUTE TO
noKpuBaaT CHeroT 1 MpasoT,
HamanyBajKku ja cnocobHocTa
Ha 3emjaTa ga ce pednektnpa
3aTonsfyBake Ha COHYEeBUTE
3paum, npuTtoa ancopbupajkn
ja TonnuHata un 3abp3yBajku ro
TONEHETO Ha negoT

Jarnepog moHokeng
(CO)

e [Mwene BO3ayx CO
BMCOKa KOHUeHTpauuja ja
HamanyBa Kofnm4ynHaTta Ha
KMcnopog LWTO MOXe fa ce
TpaHcnopTMpa BO KPBOTOKOT
00 KPUTUYHM OpraHu Kako
CpLETO M MO3OKOT.

e Ha MHory Bnucoku HMBoa,
KOM Ce MOXHM BO 3aTBOPEHU
NPOCTOPWM UIK BO ApYrn
3atBopeHn cpeauHn, CO moxe
Aa npeavsBuka BpTornasuua,
KOH(py3nja, HECBECT 1 CMPT.

e KpaTkopo4HOTO
n3noxyBare Ha nokaveHo CO
MOXe [a pesynTtupa co
HamanyBake€ Ha Kucnopog oo
CpLETO, LUTO € NPUAPYXEHO Co
6onka Bo rpaguTte (MCTO Taka
NO3HATO Kako aHrnHa).

e He nocrtou cekyHaapeH
cTaHgapg ouaejkn
KOHUEeHTpauumTe kou 6u
nmane 6uno kakoB edekT Bp3
dnoparta nnu (payHaTa ce
MHOTY NnaTy NOBMCOKM O OHa
LUTO MOXe [a ce nojaBu BO
BO34YXOT Ha OTBOPEHO.

O30H Ha HMBO Ha
3emja (O3)

e  3ronemeHe KOHLEeHTpaumm
npeau3suKyBaat
pecrnvpaTtopHu edpeKkTn n
MOXe:
o [a aktusupa
O4roBOPM KaKo LUTO ce
npuTaumja Ha rpnoTo
NN YyBCTBO Ha nevexe
BO QULLHUTE NaTULLITA,
Kalunake, OTexHaTo
Aviere 1 BocnaneHve
Ha AUWHUTE naTuwTa.

e (O3 e cTakneHn4ykn rac, co

noBp3aH NoTeHLmjan 3a

edeKTn Bp3 Knmmara.

e 3ronemexuTe

KOHLleHTpaunm moxar aa:
oBnujaat Ha
YyBCTBMTENHAaTa Beretauuja
N eko-cuctemuTe,
BKITyYMTENHO 1 BO
napkoBuTe U OUBUTE
obnacTtn, co HamanyBake
Ha dpoTOCHHTE3aTa n
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o Ja HamanyBsa
dyHKUuMjaTa Ha benuTe
Apo6oBM N My LUTETM Ha
0enogpobHOTO TKMBO.

o "o Bnowysa
OpPOHXNTUCOT,
emdun3emMoT 1 actMmara,
3rofniemyBajku ro pusmKoT
o[ acTMa Hanagu un
NPUAPYXHN NCXOaM Kaj
3acerHaTtv nuua

3abaByBah-€ Ha pacToT.
o "o saronemyBaaTt
PU3NKOT Ha YYBCTBUTENHU
pacTeHuja og apyrm
CTPEeCHN (hakTopu, Kako
WTO ce bonectn unu
NHCEKTMW.
o Mpennssukaat
ek nnn WUNKK Ha
nMcToBUTE Ha
YyBCTBUTEITHN pacTeHuja.

Onoso (Pb)

e  3ronemMeHa MU3noXeHoCT
MOX€e HeraTMBHO Aa Brivjae Ha
HEPBHMOT CUCTEM, (pyHKUM]jaTa
Ha 6ybpe3nte, UMYHOMOLLKNOT
CUCTEM, PENPOaYKTUBHUTE U
pa3BOjHUTE CUCTEMU U
KapAanoBacKynapHUOT CUCTEM.
e  3ronemMeHa MU3noXeHoCT
MOXe Aa Bnujae u Ha
KanauMTeToT Ha KpBTa Aa Hocu
Kncnopoa.

e  Edektn kon HajsepojaTHO
Ke ce cpeTHarT Kaj ceraliHuTe
nonynaumm ce HeBPOSIOLLKN
edekTn Kaj geuara.
HoeHunwarta n manute geua
ce 0cobEeHO YyBCTBUTENHU Ha
N3MN0XEHOCT Ha OroBO, LITO
MOXe Aa npuaoHece 3a
npobnemu BO 0QHECYBaHETO,
OeduumnT Bo yyere n
HamaneH koeUUNEHT Ha
nHtenureHumja (1Q).

e 3ronemeHunoT Pb BO
XMBOTHaTa cpeguHa Moxe aa
pesynTtupa co epekTn Bp3:
o OpHecyBaweTO,
penpoaykuujarta, pas3soj u
OMNCTaHOKOT Ha KOMHEHUTE
N BOAHUTE XUBOTHM.
o PacToT Ha pacTeHujaTa.

XKnea (Hg)

e M3noxeHocTa Ha MeTUn
xuBa (MeHg) ce jaByBa kora
nyreTo jagat puba un
npounssoaun og pmda co BUCOKO
H1BO Ha MeHg.
e [lpumapeH edekT e
OLUTETYBaH-€ Ha LEeHTPanHmMoT
HEpPBEH CUCTEM:
o Mpn MHOry BUCOKa
N3NOXXEHOCT, CUMMNTOMUTE
MOXe [a BKNy4yyBaar:
3amaTeH By,
MarnakcaHoCT, TELUKOTUM
BO rOBOPOT 1 CTerawe Ha
BWOHOTO MNorne.
o 3a goeH4nba
poaeHu og 6pemeHun nuua
CO BUCOKO HUBO Ha METUI
XUBA, e(hpeKTM KaKo LUTO

e [lenosauTtn BO no4ysarta u
BOAHMWTE Tena.
o MeHg moxe ga ce
akymynupa Bo pubute kou
noToa rm KoHcymupaart
ATMuMTe, UmuadmTe n
npegaTopuTe 1, BO MHOry
BMCOKW KOHLIEHTPALUN MOXE
Aa npeaussuka epekTu Kaj
XXUBOTHUTE KOM BKIyYyBaarT:
o CwmpTt
o HamaneHa penpoaykuuja
o MNMo6aseH pacT 1 pa3Boj
o HeHopmanHo
ofHecyBaH-€.
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ce: MeHTarnHa
peTapgaumja, atakcuja,
HamanyBak€e Ha BUAHOTO
none, cnenumno u
uepebpanHa napanusa.
Mpy NOHUCKK
KOHUeHTpauuun Ha MeHg,
e(eKTn Kako LUTO Cce:
pa3BojHM OA4JI0XYyBaHa U
abHopmanHu pecdnekcu

MeTaH (CHa)

e [eHepanHo He ce cmeTa
3a TOKCUYEH rac.

e  MHory BMCOKa N3MN0XeHOCT
MOXe Ja npeausBuka:
rnasobornku, BpTOrnasmua,
ragewe, noppakawe 1, BO
TELUKKN crydan, pecnupaTopHn
npobnemu n rybere Ha
cBecTa

o  CrakneHun4ku rac Koj
NpyaoHecyBa 3a KNnMmaTCKu
NpoOMeHu, 0coBeHo 3a
3artonnyBare Ha 3emjara.

Aszot guokeug (NO2)

e  |13N0XXEHOCT Ha BUCOKMN

KoHUeHTpauun Ha NO2 moxe
Aa v uputupa guHuTe
naTuwTa BO pecnmpaTtopHUOT
CUCTEM.

e  /3n0XeHOCT Ha nokayYeHu
KOHLIEHTpaLMn BO KpaTKu
BPEMEHCKM Nepuoan Moxe aa
M BROLWN pecnmpaTopHUTe
3abonysata, 0cobeHo
acTmara, WTo foBeayBa Ao
pecnupaTtopHU CMMNTOMMU (Ha
np., Kawmnaxwe, oTeXxHaTo
avwere).

e [logonro nanoxyBare Ha
NMOKa4YeHW KOHLLEHTpauumn Moxe
4a npugoHece 3a pasBoj Ha
acTma 1 noTeHuujanHo ga ja
3ronieMu NoAJSIOKHOCTA Ha
pecnvpaTopHU MHdEKUUN.

e [lpmagoHecysa 3a
dopmupare Ha O3 n PM Ha

HMBO Ha 3emja (BUau
34paBcTBeHu edpektn og PM).

e NO2 v gpyrn okeuam Ha
a3oT (NOx) komyHuumpaat co
BOAa, KUCropoa v apyru
XeMuKanum Bo atmocdeparta
3a ga dopmmpaar Kncenm
AOXO0BU, LUTO MOXe Aa UM
HaWTeTN Ha YyBCTBUTENHUTE
€KOCUCTEMMU KaKo LUTO ce
esepara v wymuTe.

e Moxe ga npuaoHece 3a
3aragyBar€e CO XpaHnvBeu
MaTtepum Bo KpajopexHute
BOAMW.

e [lpnpoHecyBa 3a
dopmuparse Ha O3 u PM Ha
HMBO Ha 3eMja (BMAM edeKTu
Ha PM Bp3 XuBoTHaTa
cpeauvHa).

Yectuukm (PM2,5 1
PM10)

e /I3noxeHocTa Moxe Aa
BNujae n Ha 6enute apoboBM 1
Ha cpueTo. bpojHu Hay4HK
CTyAuu ro nosp3ysBaaT
3aragyBaHeTO CO YECTUYKM CO
pasnuyHun npobnemwu,
BKITy4yBajKu:
o [lNpepaHa cmpT Kaj nyre
CO CpueBu unu
6enogpobHm 3abonysamsa.
o HedhaTtanHu cpuesm

e Moxe na nma eektu Bp3
Knumara, BKNy4YmUTesHO U
radiative forcing.

e Moxe ga obou n owTeTu
KaMeH 1 gpyru matepujanmu.

e Moxe ga ja Hamanu
BMOnMBocTa (ga cosgane
marna).

e Moxe ga ce Hocu Ha
[onrn pactojaHuja co BeTep, a
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yaapw.

o HenpasunHo yykawe Ha
cpuerto.

o 3acuneHa actma.

o HamaneHa dyHKUKja Ha
oenunte gpobosu.

o 3ronemeHu
pecnupaTtopHN CUMNTOMM,
Kako LUTO ce mputaumja Ha
ANLHUTE NaTuwTa,
Kalnakwe Unm oTexHaTo
anere.

noToa [a ce Hacenu Ha 3emja
unu Boaa. Bo 3aBucHocT o
HEeroBmoT XeMMUCKM COCTaB,
ebekTnTe o OBa TanoXewe
MOXe Ja BKIyyyBaar:
o Edbektn cnuyHm Ha
Kncen goxn, Kako LWTo e
KncenocTa Ha esepa u
noTouum.
o Edektn Bp3 6anaHc Ha
XpaHnMBu mMaTepun BO
KpajopexxHuTe Boan n
ronemMmmTe pevyHu CrmBoBu
UnNun BO No4suTe, CO
noBp3aHu ehekTn Bp3
YyBCTBUTEITHUTE LUYMMU,
€KOCUCTEMUTE U
3emMjogenckuTe KynTypwu.

Cyndyp guokeng
(SO2)

e  KpaTKopo4yHO N3noxyBare
Ha NoKayeHW KOHUEeHTpauum
MOXe Aa My HalUTeTu Ha
pecnupaTtopHUOT cUCTEM U Aa
ro oTeXHe guLleHeTo.

e [lpugoHecysa 3a
dopmupare Ha PM-4ecTnyku
(Bnam 3gpaBcTBEHU edhekTn oA
PM).

e [lpun BrUCOKK
KOHLIeHTpauun, racHmuTe

cyndyp okenan (SOx) moxaTt
Aa UM HawTeTaT Ha gpBjaTa u
pacTeHunjaTa co Toa WTO Ke ro
owiTeTaT 3eNeHUIoTo 1 Ke ro

Hamanar pacToT.

e SO2 un gpyrn SOx
KOMyHULUMpaaT co BoAa,
Kucrnopoa v Apyrn Xxemukanum
BO aTmocdpepara 3a fa
dopmupaat Kucenu OXaO0Bw,
LUITO MOXE [a UM HalTeTh Ha
YyBCTBUTEITHUTE EKOCUCTEMMU
KaKo LUTO ce e3epaTta un
LwymuTe.

e [lpnpoHecyBa 3a
dopmuparse Ha PM yecTnykm
(BUOKM ekonoLkn edpekTn Ha
PM).

YntpaguHn yecTnyku
(UFP)

e BknydeHo Bo PM2,5 (Bnamn
3apaBcTBeHu edpektn og PM).
e [locTojaT HEKOM JOKa3n
NoBpP3aHN CO pecnupaTopHUTe,
KapguoBackynapHuTe u
edeKTuTe Ha HEPBHUOT
CMCTEM, HO UCTpaxyBaraTa 3a
34paBCTBEHUTE ePeKTU
nosp3aHu co UFP ce ywTe ce
ncTpaxysaar.

¢ BknyyeHo Bo PM2,5 (Buge
rm ecekTnte Ha PM Bp3
XMBOTHaTa cpeauHa).

Wcnapnmeu opraHcku
coeaunHeHuja (VOCs)

e Hekou ce TokcUMYHM
3aragyBayv Ha BO34YXOT KOM
npegu3BuKyBaat pak u/mnm
OpYrn CEpUO3HN 30PaBCTBEHN
edekTu.

e [pugoHecysa 3a

e [punpoHecyBa 3a
dopmupatrse Ha O3 u PM Ha

HMBO Ha 3eMja (BUAM edeKTu
Ha PM Bp3 1BOTHaTa
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cdopmmpatse Ha O3 u PM Ha cpeavHa).
HUBO Ha 3emja (Bnaun
3gpaBscTBeHn edbektn og PM).

5. Konokaumja u kopekumja Ha nogaroum

Kanubpaumja nnu konokauumja m kopekuumja Ha nogatoumn. Kanubpaumja e
nocranka Koja rm npoBepyBa WM npunarogyBa noctaBkuTe (settings) Ha MHCTPYMEHTOT
Taka LWTO NPOU3BEAEHUTE Mepewa Ce CrnopeasiMeBm CO cepTuduumpaH cTaHgapa.
Konokauuja e npouec Ha npoBepka Ha nepdopmMaHCUTE Ha CEH30POT 3a BO3AyX CO
WHCTanupake U pakyBake Ha CeH30p BO HenocpegHa 6nv3vHa Ha pedepeHTeH(M)
NMHCTpymeHT(n). KopekuujaTa Ha nogatouu BKIydyBa npunarogyBake Ha nogatoumTte
Ha CeH30pOoT 3a BO34yX 3a Aa Ce 3rofemMu HeroBata TOYHOCT BO OAHOC Ha no3HaTtaTta
pedepeHTHa BpeaHocT. lMpea oa ce Kynu ceH3op, kopucHuumTe Tpeba ada yTBpaaT
Aann npou3BoAUTENOT ro Kanubpupan wnm Kopurmpan ceH3opoT. [JononHuTesnHo,
KopucHmumte Tpeba uenocHo pa pasbepaT kora M kako Tpeba ga ce u3spLum
KonokauujaTa 1 Kako Aa ce nonpaBaT MepenaTta Ha CeH30pOoT 3a Bo3ayx. Tpeba aa ce
pasroBapa CO NPOM3BOAWUTENOT Ha CEH30POT 3a MEeTodoT, 3ayecTeHoCTa WU cuTe

OONOJTHUTENHN TpoLwlouwn 3a ycnyru 3a Kanm6pau,mja, Kon0|<au|/|ja n KOpeKLI,I/lja.

Bpeme Ha oaroBop (Response time). CeH3opoT Moxe ga buge 6p3 unm 6aseH
3a Ja OTKpMe MNPOMEHNUBWM KOHLEHTpauun Ha 3aragyBayn BO B0O3ayxoT. CeH30p Koj
pearmpa 6p3o (T.e. BUCOKa BpeMeHCKa pe3onyumja) moxe na buage KopuceH 3a
cnegewe Ha MOOUEH MOHUTOPUHI U HabsbyayBake Ha MHOry 6p3u (Ha npumep,
oL, CEKyHOU OO0 MUHYTM) MPOMEHU BO KOHLEHTpauuMuTe Ha 3aragyBavu Ha (pUKCHMU
MecTa (Kako BO 6nM3MHa Ha natuwTa Cco ryct coobpakaj), Kako WTO € NpuKakaHo Ha
Cnuka 14. CeH30poT KOj pearmpa 6aBHO (T.e. HUCKa BpEMEHCKa pesonyumja) moxe fa
O6uae nocooaBeTEH 3a CTaUMOHAPHO Crneaere Kage KOHLEHTpaumMmMTe Ha 3aragyBavvTte
4eCTO ce MeHyBaaT MOCTeNeHOo (Ha npumep, o4 MUHYTKM 0 4acosu). CneunduyHnTe

Lenu 3a cobupare nogaToum ke ogpeaaT Koj TUM Ha CeH30p e Hajaoobap.
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- Truth
s‘—Fast-response sensor

Concentration

Time

Cnuka 16: lNpumep Ha Bpeme Ha 04roBop Ha ceH30p 3a Bo3ayx (Air Sensor)

6. MpaKkTU4YHO UCTpaxKyBake: MepeHe Ha KOHLeHTpaumja Ha
3aragyBayv BO BO3AyX BO peariHa cpeguMHa Co KopucTeme
€NIeKTPOHCKN CEH30PCKU CUCTEMM

3a noTtpebute Ha oBa WUCTpaxyBawe Ce kopucTea cregHute Air Sensors Ha
komnaHujaTta Elitech Temptop (Air Quality Monitor) og JloHaoH, Benuka Bputanuja, n
Toa:
e Elitech Temptop M2000 2", koj ru Mmepu criegHUTe 3aragyBayv BO BO34yXOT:
o Yectnukm PM2.5
o Yectnukm PM10
o Jarnepopg anokenag — CO2
o ®opmangexmg (HCHO)
o Data Export (TpaHcep Ha nogaToum)
o Particles (6poj Ha yecTnykm — per/L)
o TemnepaTypa Ha BO3QyXxOT
o BnaxHocT Ha BO3ayxoT
o Xuctorpam.
e Elitech Temptop LKC — 1000S-2nd
o Yectnukm PM2.5
o Yectnykm PM10
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o TVOC — ncnapnueu opraHcku cyrncraHuum
o ®opmangexmg (HCHO)

o Data Export (TpaHcdep Ha nogaToum)

o Particles (6poj Ha yecTnykm — per/L)

o AQI — nHagekc Ha KBanuTeT Ha BO3QyxoT

o TemnepaTypa Ha BO3QyxOT

o BnaxHocT Ha Bo3gyxoT

o XucTtorpam.

Mepel-ba Ha KOHUEHTpauun Ha 3aragysadn BO BO3OAyX Ce€ MepeHU Ha pas3yinvyHn
JIOKauun, BO pasfitdeH nepuon Bo AOEHOT, BO pa3fidHM OEeHOBW BO Hepesrnarta U co

pasnunyHa opekBeHumja Ha meperse (1, 5, 10, 30 n 60 MUHYTK).
HobuneHn ce cnegHNTE MEPHMN KOHLIEHTPaLUKN Ha 3aragyBayu:

a) Mepemna peanusvpaHu Ha OTBOPEH NpocTop Bo ypbaHa cpeaunHa, Bo
nepuop of 20.07 yacot o 23.58, co Mepene BO uHTepBan og 10 MuHyTH,
Ha 22.02.2023 rogunHa. Co ekcrnopTupakwe Ha nogaToum o4 CEH30PCKUOT

CUCTEM Ha nanTon KoMmjyTep e KpenpaHa cnegHaTa Tabena so Word

dopmar:

DATE PM2.5 | PM10 | HCHO | TVOC | TEMP | HUMI | UNIT
2/22/2023 20:07 19.2 32.3 0.07 0.31 21 60
2/22/2023 20:17 20.7 34.8 0.08 0.39 22 58| C
2/22/2023 20:27 19.6 33.2 0.08 0.36 23 58 | C
2/22/2023 20:37 19.9 33.3 0.08 0.37 23 57| C
2/22/2023 20:47 45.2 75.6 0.02 0.05 21 44 | C
2/22/2023 20:57 27.6 46.2 0.06 0.26 22 54| C
2/22/2023 21:17 31.7 54 0.08 0.4 22 56 | C
2/22/2023 21:27 22 36.4 0.08 0.4 23 57 |C
2/22/2023 21:37 24.1 40.4 0.08 0.36 24 55|C
2/22/2023 21:47 21.2 35.2 0.07 0.34 24 54| C
2/22/2023 21:57 20.8 34.6 0.08 0.4 24 54| C
2/22/2023 22:07 21.2 35.3 0.08 0.37 23 54| C
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2/22/2023 22:17 20.6 34.5 0.08 0.41 23 54| C
2/22/2023 22:27 18.9 31.3 0.08 0.36 24 55| C
2/22/2023 22:37 17.7 29.3 0.08 0.37 24 55| C
2/22/2023 22:58 16.4 27.8 0.08 0.36 24 54| C
2/22/2023 23:08 17.3 29.4 0.08 0.35 24 54| C
2/22/2023 23:18 18.4 31.1 0.07 0.34 24 54| C
2/22/2023 23:28 16.5 27.6 0.07 0.34 24 54 |C
2/22/2023 23:38 18.1 30 0.11 0.52 24 55| C
2/22/2023 23:48 17.9 30.1 0.11 0.53 24 55|C
2/22/2023 23:58 17.6 29.6 0.11 0.52 24 55| C

Op osaa Tabena ce KpeupaHU cnegHuTe rpaduykM Mpukasu Ha oapeneHw

3aragyBayu:

Ha cnuka 1 e npukaxaH xuctorpam Ha 3aragyBane co PM2.5 yecTtuykn. MNputoa,

pedepeHTHM NnapameTpu 3a KBanuTeT Ha BO3AyX (cnopen MeryHapoaHu ctTaHaapau) ce:

PM2.5 < 12 pg/m? (healthy — Good) — o3BoneHo HWBO (A06po, 34paBo);
e PM2.5 nomery (12.1-35.4) pg/m* (Moderate) — yMepeHo HUBO;
e PM2.5 nomery (35.5-55.4) pg/m® (Unhealthy for Sensitive groups) — Heaapaso

HUBO 3@ CEH3UTUBHU (YYBCTBUTENHWN) FPynu;

e PM2.5 nomery (55.5-150.4) pg/m? (Unhealthy) — He3apaBo HUBO 3a cuTe Nyre;

e PM2.5 nomefy (150.5-250.4) pg/m?® (Very Unhealthy) — MHOry He3ApaBO HUBO 3a
cute nyre;

e PM2.5 > 250.5 ng/m? (Hazardous) — onacHo HUBO Ha 3arafyBa-e 3a cuTe nyre.

PM2.5 (Particulate Matter 2.5) ce ogHecyBa Ha hMHM YeCTUYKK CO aujameTap o4
2,5 mukpomeTpu nnu nomarnky. Nopagn ceojata mana ronemuHa, PM2,5 moxe pa ce
ancopbupaaTt BO KPBOTOKOT 1 6enute ApoOOBU, Taka LUTO AONroTpajHa M3roXeHOoCT
Ha BMCOKa KOHUeHTpauuja og PM2,5 BO XuBOTHata cpeauHa MOXe Aa npeansBuka
nputaumja Ha oumTe M HOCOT, Kawnuua, actma, emcusem, 6enogpobHn 3abonysama,

CPLEBW yaapu, KaHLep U CITUYHO.
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PM2.5

W 2/22/2023 20:07 m 2/22/2023 20:17 W 2/22/2023 20:27 m 2/22/2023 20:37 m 2/22/2023 20:47
W 2/22/2023 20:57 m 2/22/2023 21:17 W 2/22/2023 21:27 m 2/22/2023 21:37 m 2/22/2023 21:47
W 2/22/2023 21:57 W 2/22/2023 22:07 W 2/22/2023 22:17 2/22/2023 22:27 ®2/22/2023 22:37

2/22/2023 22:58 W 2/22/2023 23:08 ® 2/22/2023 23:18 W2/22/2023 23:28 ™ 2/22/2023 23:38
W 2/22/2023 23:48 W 2/22/2023 23:58

Cnuka 1: 'padmykmn npukas Ha 3aragysady PM2.5

Op cnuka 1 Moxe ga ce 3abenexu geka BO LENUOT BPEMEHCKM nepuog Ha
Mepere Ha KOHLeHTpauuja Ha PM2.5, BpegHocTuTe HaaMmuHyBaaT 12 pg/me (3apaso
HMBO Ha 3arageHocT). Bo Bpeme 20.47, koHueHTpauuwjata Ha PM2.5 usHecyBa 45.2
Hg/m®, WTo BreryBa BO KaTeropuja Ha He3[paBO HWBO Ha 3araflyBar-e 3a CeH3UTUBHM
rpynn (OBaa BMCOKa KOHLEHTpauvja € MepeHa Ha pacKpCHUua Kage uMMa BUCOKa
dpekBeHUMja Ha coobpakaj — MeTex BO coobpakajoT). BakBO BMCOKO HMBO Ha

3aragyBame e permctpupaHo Bo nepuog og 20.47 oo 21.17 yacor.

e Good - KBanuteToT Ha BO3QyxOT Ce CMeTa 3a 3a[0BONIUTENEH, a 3aragyBateTo
Ha BO3OyXOT NpeTcTaByBa Mar UM HUKaKOB PU3NK.

e Moderate - KBanuTeToT Ha BO3A4yXOT € nNpudaTtnme, MeryToa, 3a HeKou
3araflyBaum MOXe [ja MMa yMepeHa 34paBCTBeHa rpuxa 3a MHory marn 6poj nyre

Kou ce HeBOOOU4aeHo YyBCTBUTEJIHN Ha 3aragyBak€TO Ha BO3OYXOT.
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Unhealthy for Sensitive Groups - YneHoBW Ha YyBCTBUTENHU rpynn MOXe Aa
AOXuBeat 34paBCcTBeHN edpekTn. OnwTaTa jaBHOCT BepojaTHO HeMa aa buae
3acerHara.

Unhealthy - Cekoj Moxe aa novHe a OOXUBYBaA 30paBCTBEHN e(PEKTN.
UneHoBuUTe Ha YyBCTBUTENHUTE rPYynv MOXe Aa JOXMBeaT Nocepuo3Hu
34paBCTBEHU eeKTn.

Very Unhealth - 3gpaBcTBeHn npegynpenyBata 3a BOHPEAHUN COCTOjOW.
lNMoronema e BepojaTHOCTa Aa buge 3acerHaTo LEenoTo HaceneHue.
Hazardous - 3gpaBcTBEHO npeaynpeayBake: CEKOj MOXe a AoXKUBee
NOCepmO3HN 30paBCTBEHN e(PEKTN.

Ha cnuka 2 e npukaxaH rpapmkoH Ha 3aragyBawe co PM10-yecTnykm BO UCT

BpeMeHCKN nHtepean kako n PM2.5 (Cnnka 1). Moxe ga ce 3abenexu geka HajBUCcOoKu

KOHLEHTpaunn ce 3abenexaHu BO UCT BpeMeHcku nepuog og 20.47 oo 21.17 vacor.
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22.2.2023 22:2(2023 20:02023 20:28023 22:02023 21:260023 22:04£023 22:22023 23:02023 23:212023 00:00

Cnuka 2: N'paduykm npukas Ha PM10 3aragyBay co nvHuja Ha TpeHA

PedepeHTtHn napametpu (3a PM10) 3a kBanuteT Ha BO3gyx (cnopepq

MeryHapoaHuTe cTaHaapaun) ce:

PM10 < 54 pg/m? (healthy — Good) — 103BONEHO HUBO (A06PO, 34paBo);
PM10 nomery (55-154) pg/m?® (Moderate) — yMEPEHO HVBO;
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e PM10 nomery (155-254) pg/m* (Unhealthy for Sensitive groups) — He3gpaBo
HWBO 3@ CEH3UTUBHM (YYBCTBUTENHW) rpynu;

e PM10 nomery (255-354) pg/m* (Unhealthy) — HeaapaBo HWBO 3a cuTe nyre;

e PM10 nomery (355-424) pg/m* (Very Unhealthy) — MHOTY He3apaBo HUBO 3a
cuTe nyre;

e PM10 > 425 ug/m?® (Hazardous) — onacHo HMBO Ha 3aragyBatbe 3a cuTe nyre.

Ha cnuka 3 e pgapgeH rpadwuykm npuka3d Ha PM10 3aragysad (xuctorpam) co

O3Ha4yeHun BpeaHOCTn BO CeKOj nepuop oa BpemMme Ha oncepBaLu/lja.

PM10

PM10

w— 2 /22/2023 20:07

2/22/2023 20:37
m— 2/22/2023 21:17
m— 2/22/2023 21:47
w— 2/22/2023 22:17

2/22/2023 22:58
w— 2/22/2023 23:28

w—2/22/2023 20:17
m— 2/22/2023 20:47
w—2/22/2023 21:27
m—2/22/2023 21:57
2/22/2023 22:27

1 2/22/2023 23:08
m— 2/22/2023 23:38

' 2/22/2023 20:27
m— 2/22/2023 20:57
m— 2/22/2023 21:37
w— 2/22/2023 22:07

2/22/2023 22:37

1 2/22/2023 23:18

m— 2/22/2023 23:48

e 2/22/2023 23:58

Linear (2/22/2023 20:07)

Cnuka 3: N'pacmyku npukas Ha PM10-3aragyBsauv

PM 10 (Particulate Matter 10) ce ogHecyBa Ha 4ecTuykm co amjameTap og 10
MUKPOMETPU UnNun nomarky. Nopagn noronemmnoT obem, Moxe Aa ce BouvwlyBaaT, HO He

npogupaaT nopaneky on OpoHxuuTe Ouaejkn noroneMuTe YecTUHKM MOoXe Oda ce
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dunTpmpaaT Cco LunnunTe 1 criyata Ha HocoT u rpfioto. OBnyHO ce cmeTaar 3a nomarnky
LWITETHW No 3gpa.jeto og PM 2.5.
Ha cnuka 4 e npukaxaH rpaduyka cnvka Ha 3aragysady HCHO (cdopmangexua)

3a UCT BpEMEHCKM nepuog kako un 3a PM2.5 n PM10.

®opmanagexun (HCHO - Formaldehyde) e 6e36oeH rac co cuneH mmpuc co
dopmyna CH20, koj e knacudpwmumpaH op IARC kako kaHueporeH op rpyna 1.
[onrotpajHa W3NOXEHOCT CaMO Ha HUCKM J03M MOXEe Aa Npeam3Buka XPOHUYHM
pecnupatopHu 3abonyBawa, nasopharyngeal, kKapuuMHOM, pakKk Ha pgebenorto

LpeBO, TYMOPM Ha MO3OKOT, MyTauuja Ha jaapoTo Ha reHute (nuclear gene mutation),

WUTH.
HCHO
0,12 0,110,110,11
0,1
0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08
0,08 0,07 0,07 0,07 0,07
0,06
0,06
0,04
0,02
0,02 l
0
HCHO

W 2/22/2023 20:07 ®2/22/2023 20:17 ™ 2/22/2023 20:27 ™ 2/22/2023 20:37 W 2/22/2023 20:47 W 2/22/2023 20:57
W 2/22/2023 21:17 M 2/22/2023 21:27 W 2/22/2023 21:37 W 2/22/2023 21:47 W 2/22/2023 21:57 W 2/22/2023 22:07
W 2/22/2023 22:17 W 2/22/2023 22:27 W 2/22/2023 22:37 w 2/22/2023 22:58 W 2/22/2023 23:08 W 2/22/2023 23:18
m2/22/2023 23:28 m2/22/2023 23:38 m 2/22/2023 23:48 m 2/22/2023 23:58

Cnuka 4: Npacmyku npukas Ha HCHO (dpopmangexun) 3aragysad

PedepeHtHn napametpn (3a HCHO) 3a kBanuteT Ha BO3agyx (cnopepn

MefyHapoaHuUTe cTaHaapam) ce:

e HCHO < 0.1 mg/m? (healthy — Good) — f03BONEHO HUBO (8O6PO, 3APaBo);

e HCHO > 0.1 mg/m?® (Unhealthy) — He3apaBo HMBO 3a cuTe nyre.
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Moxe pna ce 3abenexu [eka He3gpaBO HMBO Ha KOHLIEHTpauuja Ha

dopmanaexua ce jaBysa Bo nepuodoT oA 23.38 go 23.58 yacoTt (koHueHTpaumja 0.11

Koja e no-sBucoka og 0.1).

Ha cnvka 5 ce npukaxaHu koHueHTpauumn Ha TVOC-3aragysau

TVOC
0,6
W 2/22/2023 20:07
0,529°%,52 122/
m 2/22/2023 20:17
0,5 [22/
W 2/22/2023 20:27
0,4 0,4 2/22/2023 20:37
0,4 37 37
o 360 0, 360 0,3 .
% /350,30,34 W 2/22/2023 20:47
W 2/22/2023 20:57
0,3
W 2/22/2023 21:17
W 2/22/2023 21:27
0,2 W 2/22/2023 21:37
W 2/22/2023 21:47
0,1 W 2/22/2023 21:57
0,05
m 2/22/2023 22:07
0 W 2/22/2023 22:17

TVOC

Cnuka 5: Npacmyku npukas Ha TVOC 3aragysaud

PedepeHTHn napametpn (3a TVOC) 3a kBanuTeT Ha Bo3gyx (cnopep

MelryHapoaHuUTe cTaHaapaum) ce:

e TVOC < 0.6 mg/m? (healthy — Good) — fo3BorneHo H1Bo (Ao6po, 3ApaBo):;
e TVOC > 0.6 mg/m?® (Unhealthy) — He3apaBo HKBO 3a cuTe nyfe.
Ha rpadmkoHOT MoXe aa ce 3abenexu geka 3a Leno BpeMe Ha Mepewe Ha
KOHLeHTpauunTe Ha TVOC, uamepeHuTe BpegHoct ce nomamm og 0.6  mg/m®

(oo3BoneHo, 3apaBo HUBO).

TVOC (volatile organic compounds): Ucnapnueu opraHcku coefuHeHuja. v

MMa BO OEeTepreHTn 3a nepewe anuita, cpeacrtsa 3a norinpake meben, ocBeXyBa4du

Ha BO34QyX, O€30[40paHCh M MUPUCK, WHCEKTULUMAOMW, 4YMCTayMm Ha Tenucu, Goun u
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pacTBopyBauyu, nakoBu, nenuna, nedatapu. TVOC ce BaHW 3aragyBayn Ha BO3OyXOT.
Of acnekT Ha 3aragyBare Ha BO34yXOT, TMe 0OMYHO ce nogeneHn Ha: MeTaHckn (CHa)
n HemetaHckn (NMVOCs). MeTaHOT € MHOry edukaceH CTakMeHUYKU rac Koj

npugoHecyesa BO rnobanHoto 3atonnyBawe. [pyrn jarnesogopogHm VOCs ce ucto

Taka 3HadajHW CTaKMeHWYKM racoBu NPeKy HUBHATa yriora BO Co3aBare Ha O30H, Kako
N CO NMPOAOIKyBawe Ha OMCTaHOKOT Ha MEeTaHOT BO aTMocdepaTa, nako oBOj edekT
Bapupa BO 3aBUCHOCT Of fIOKanHWOT KBanuTeT Ha Bo3ayxoT. Bo pamknte Ha NMVOCs,

apomMatTu4HuTe COGLI,I/IHeHI/Ija ©€eH3€eH, TONYEH N KCUITEH CE& MOXXHU KapumMHOreHn n mMoxe

Aa JosedaT [0 NeyKeMwuja npu nogonrotpajHo M3noxysawe. 1,3-6yTagueH e apyro

OMacHO CoeaIMHeHNe Koe YeCTo ce NoBp3yBa CO MHAYCTPUCKMTE NPOLECH.

Ha cnuka 6 e npukaxaH rpacukoH Ha cnopeabenn BpeagHoctn Ha PM2.5 n Ha
BNaXHOCT Ha Bo3gyxoT. OBOj rpaduykm npukas OBO3MOXYBa [a Ce MNpoueHu
BNWjaHNETO Ha BMaXHOCTa Ha BO34yXOT BP3 HMBOTO HA KOHLUEHTpPaUMM Ha OnacHU
PM2.5-4yectnykn. [danu 3roniemMeHaTa BNaXHOCT Ha BO34YXOT (OOXAONUBU OEHOBW,
npuMopckn obna-cTu, npawymu...) NpuaoHecyBa 3a MOBUCOKO UM MOHUCKO HUBO Ha

3aragyBate co PM-yecTunyku.

PM2.5 and Humidity

70

60

%]
o

e
[=]

3
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2
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PM2.5

HUMI

W 2/22/2023 20:07
®2/22/2023 20:17

2/22/2023 20:27

2/22/2023 20:37
m2/22/2023 20:47
m2/22/2023 20:57
m2/22/2023 21:17
m2/22/2023 21:27
m2/22/2023 21:37
m2/22/2023 21:47
m2/22/2023 21:57
m2/22/2023 22:07
m2/22/2023 22:17

Cnuka 6: padnkoH Ha BpegHOCTM Ha 3aragyBadvku YecTudkm PM2.5 n BpegHocTun Ha
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BnaxHocT (humidity) Ha Bo3gyxoT


https://mk.m.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
https://mk.m.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D0%B1%D0%B0%D0%BB%D0%BD%D0%BE_%D0%B7%D0%B0%D1%82%D0%BE%D0%BF%D0%BB%D1%83%D0%B2%D0%B0%D1%9A%D0%B5
https://mk.m.wikipedia.org/wiki/%D0%9E%D0%B7%D0%BE%D0%BD
https://mk.m.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B5%D0%BD
https://mk.m.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D1%83%D0%B5%D0%BD
https://mk.m.wikipedia.org/w/index.php?title=%D0%9A%D1%81%D0%B8%D0%BB%D0%B5%D0%BD&action=edit&redlink=1
https://mk.m.wikipedia.org/wiki/%D0%9B%D0%B5%D1%83%D0%BA%D0%B5%D0%BC%D0%B8%D1%98%D0%B0
https://mk.m.wikipedia.org/w/index.php?title=1,3-%D0%B1%D1%83%D1%82%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD&action=edit&redlink=1

Ha cnegHute 3 cnukn ce npukaxaHu rpacvkoHW 3a Tpu Buaa 3aragyBayu,
namepenn Ha 23.02.2023 roguHa, BO BpeMeHCKM mHTepBanu og 5 m 10 MuHyTH, BO
nepnog o 0.08 muHyTM pgo 13.15 yacoT (HOKHO Mepere Ha KOHUEHTpauuuM Ha

3aragyBaun).

Ha cnvka 7 ce npukaxaHn BPEeAHOCTU Ha KOHUEHTpauumTe Ha 3aragyBadoT
PM2.5. Moxe pga ce 3abenexu pOeka BO OOpPedEeHM BPEMEHCKM nepuoau uma
3aragyBake Koe MM HaaMuHyBa [03BONEHUTE (34paBu) BPeOHOCTU M npeTcTaByBaaT
LUTETHM KOHUEHTpauuMM 3a CeH3UTMBHaTa rpyna nyre (Co pecnupatopHu 3abonyBara,

actma, cpueBu 3abornyBarba 1 Apyru).

PM2.5

45

m 2/23/2023 0:08
40
W 2/23/2023 0:18

35 2/23/2023 6:46
2/23/2023 6:56

30

B 2/23/2023 12:03
25 B 2/23/2023 12:08

W 2/23/2023 12:13

m 2/23/2023 12:18
W 2/23/2023 12:23
m 2/23/2023 12:28
W 2/23/2023 12:33
m 2/23/2023 12:38
m 2/23/2023 12:43

PM2.5

20

1

%]

1

=]

%]

o

Cnuka 7: padmkoH Ha PM2.5-koHUeHTpauum

Ha cnuka 8 ce npukaxaHun Bpe4HOCTU Ha KOHUEHTpaumm Ha 3aragysadoT HCHO.

Moxe fa ce 3abenexu geka BO oApeaeHn BpeMeHCK1 Nepuoan nva saragyBame Koe v
HagMUHYBa [o3BorneHuTe (3apaBu) BpeaHocTu (nosucoku on 0.1 mg/m®) u

npeTtcraByBaaT WUTETHU KOHUEHTPaALUKMM 3a CuUTe rpynum Ha rpafaHM.
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HCHO

0,14
m2/23/2023 0:08
0,12 m2/23/2023 0:18
B 2/23/2023 6:46

0,1

2/23/2023 6:56
0,08 m2/23/2023 12:03
m2/23/2023 12:08
0,06 m2/23/2023 12:13

m2/23/2023 12:18

0,04
W 2/23/2023 12:23
0,0 m2/23/2023 12:28
m2/23/2023 12:33

0

m2/23/2023 12:38
HCHO

2]

Cnuka 8: NpadmkoH Ha HCHO-KoHUeHTpauum

Ha cnvka 9 ce npukakaHn BpeQHOCTM Ha KOHLUEHTpauun Ha 3aragyBadoTt TVOC.

Moxe pOa ce 3abenexu [[eka BO LENUMOT BPEMEHCKM Mepuop napameTpuTte Ha
3arafyBare CO BO PaMKu Ha [o3BorieHuTe rpaHuum (nonuckn og 0.6 mg/m®) u

npeTtcraByBaaT WUTETHU KOHUEHTPaUMM 3a CUTe rpynm Ha rpar’aHVl.

TVOC

0,6
W 2/23/2023 0:08

0,5 m2/23/2023 0:18
m2/23/2023 6:46
2/23/2023 6:56

m2/23/2023 12:03

0,3 W 2/23/2023 12:08

0,4
0,2 m2/23/2023 12:18
m2/23/2023 12:23
| “\ M Ol \“\ I“N I““
m2/23/2023 12:33
; TN L R T iAol

m2/23/2023 12:38
TVOC

m2/23/2023 12:13

=

Cnuka 9: 'padumkoH Ha TVOC-KoHLEeHTpauun
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Ha cnvka 10 e pgageH rpauykm npukas Ha KOHUEHTpauuu Ha 3aragyBadvoT
PM2.5 n3amepeHn BO yTpuHckMTe 4acoBum (og 6 go 10 vacort). JlnHmjaTa Ha TpeHg
(Trendline) (>konTa nMHWja) NOKaxyBa TPeHS Ha 3rorieMeHu BpeLHOCTU Kako MOoYHyBa
paboTHNOT AEeH M rycTMHata Ha coobpakajoT ce 3rofniemysa, CO LITO Ce 3rorieMyBa
emMucmjaTa Ha u3QyBHU racoBuM O Bo3unata Kow 3aragyBaaTt. Ha cnuvkaTta ce
npuKaxaHu 1 BPeOHOCTU Ha TemnepaTtypaTa W BfaxHOCTa Ha BO3QyXOT, CO LUTO ce
OTBOpa LWMpOKaA MOXHOCT [a Cce Buau BNUjaHMETO Ha oBuWe aktopn Bp3

KOHUEeHTpaumjaTa Ha YyecTnykute PM2.5.

PM2.5

TEMPERATURE e HUMIDITY

Cnuka 10: KoHueHTpaumm Ha PM2.5, TemnepaTypa v BaXHOCT Ha BO34yXOT

Ha cnuka 11 e npukaxaH rpaduydki npukas (BO yTPMHCKM YacoBW) HA UBMEPEHUTE
BpeaHocTn Ha 3aragyBaunte PM2.5 n PM10 Ha ambueHTaneH Bo3gyx. KpeupaHa e
nnHuja Ha TpeHa Ha PM10-4ecTuyku, Koja nokaxkyBa TpeHA Ha NMHeapHO 3rofieMyBame

Ha KOHUEHTpaUuMnTe Kako LUITO Ce 3rofiemMmyBa 6pOjOT Ha BO3uJ1a BO YTPUHCKNOT METEX.
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PM2.5 and PM10
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ssssss | near (PMlO{ugfm?)))

PM10(ug/m3)

PM2.5(ug/m3)

Cnuka 11: KoHueHTpaumm Ha PM10 n PM2.5 n nuHuja Ha TpeHq

Ha cnuka 12 e npukaxaH rpaduk Ha koHueHTpauun Ha HCHO BoO yTpuHcKkute

YyacoBM Ha ambueHTaneH Bo3ayx BO rpajcka cpeavHa.

HCHO(mg/m?3)

0,1
0,09
0,08
0,07
0,06
0,05
0,04
0,03
0,02
0,01

WY 9€:T5'6
WY 81618
WY ET:9C L
WY ETVT: L
WY ETZTL
WY ET:0T:L
WY ET:BT:L
WY ET9T:L
WY ETVT:L
WY ETZTL
WY ET:0T:L
WY €T:80:L
WY €T:90:L
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WY CT:20:L
WY ZT:00:L
WY ZT:85:9
WY ZT:95:9
WY ZT:v5:9
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WY CT:8%:9
WY ZT:9t:9
WY ZT:v1:9
WY TT:Zr:9
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WY TT:9¢€:9
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Cnuka 12: KoHueHTpaumm Ha dpopmangexmi Ha ambueHTaneH Bo3ayx
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Ha crnuka 13 npukaxaHu ce koHueHTpauuu Ha jarmepon auokeup (CO2) Bo

3aTBOpeHa npocTopuvja (He NpoBeTpeHa) BO YTPUHCKUTE 4acoBW, BO Koja Mpeky HOK

npecTojyBane (cnuene) nyre.

PedepeHTtHn napametpu (3a CO2) 3a kBanuTeT Ha Bo3dyx (crioped MeryHa-

pOAHV cTaHgapau) ce:

a0

50

30

20

10

0 —__

CO2 < 700 ppm (healthy — Good) — o3BoneHo HM1BO (406PO, 34paBo);
CO2 nomery (701-1000) ppm (Moderate) — ymepeHo HUBO;

CO2 nomery (1001-1500) ppm (Unhealthy for Sensitive groups) — He3gpaso
HUBO 3@ CEH3UTMBHU (YYBCTBUTESHWN) FPynu;

CO2 nomery (1501-2500) ppm (Unhealthy) — He3agpaBo HMBO 3a cuTte nyre;

CO2 nomery (2501-5000) ppm (Very Unhealthy) — MHOry He3apaBo HUBO 3a
cute nyre;

CO2 > 5000 ppm (Hazardous) — onacHoO HMBO Ha 3aragdyBake 3a cuTe nyre.

CO2 (ppm)

[B26, 956] (966, 1106] (1106, 1246] (1246, 1386) {1386, 1526]

Cnuka 13: KoHueHTpaumm Ha CO2
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"padhmkoHOT of cnunka 13 nokaxkyBa KorikaB 6poj Ha 3anmcu uma BO onpeferneH
WHTEepBan Ha KOHUEHTpauuu co jarnepog AMOKCcMA BO oncepsupaHo nogpadje. Ce
3abenexyBa geka Hajronem 6poj 3anucu (BKynHO 56) nma BO MHTepBan Ha 3aragyBame
[1386, 1526]. A TOKMY OBME KOHLUEHTpaLmMu ce He3apasuy 3a Nnuua Kou npucycTeyBaaT BO
BaKBM npocTopumn (0cobeHn 3a CEH3UTMBHM rPynu Ha nyre). 3atoa € HEONXO4HO BaKBU
npocTopun BeAdHaW [a Cce nposeTpaT, CO LWTO HMBOTO Ha jarnepon AWMOKCUA

3Ha4YUTENHO ke ce Hamanu Ha JO3BONeHO HMBO nomano og 700 ppm.

COg: Jarnepoa anokenaoT e 6e36oeH rac n 6e3 Mupuc Koj obuyHo ce nobusa
O NPOLECOT Ha Aullewe Ha nyreTto u XMUBOTHUTE. Bucokata koHueHTpauuja Ha CO2
3Haum geka e notpebeH cBeXx BO34yX WMAM BeHTMNauuja, n BO CNPOTMBHO MOXe Ada
npeavssuka npobnemn, Kako WTO Ce: MNOCNaHOCT, BpTornaeBvua, rybewe Ha
BHUMaHWe 1 KOTHUTUBHO OLUTETYBak-€.

Ha cnuka 14 e gageH rpaduykn npykas Ha 3aragyBare CO Mepera NpuKakaHu
Ha cnvka 13. MepemnaTa ce peanuanpaHu BoO MHTepBasn og 1 MuHyTa BO nepuoj of 6.18

0o 7.11 yacoT HayTpo BO 3aTBOpPEHa HENPOBETPEHA NPOoCTopUja.

CO, ppm
2000
1500
1000
500 ||
0
CO2(ppm)

W 4/6/2023 6:18 W 4/6/2023 6:19 W 4/6/2023 6:20 m 4/6/2023 6:21 M 4/6/2023 6:22 W 4/6/2023 6:23
W 4/6/2023 6:24 W 4/6/2023 6:25 W 4/6/2023 6:26 M 4/6/2023 6:27 W 4/6/2023 6:28 W 4/6/2023 6:29
W 4/6/2023 6:30 W 4/6/2023 6:31 W 4/6/2023 6:32 1 4/6/2023 6:33 W 4/6/2023 6:34 m 4/6/2023 6:35
W 4/6/2023 6:36 m 4/6/2023 6:37 m 4/6/2023 6:38 m 4/6/2023 6:39 m 4/6/2023 6:40 m 4/6/2023 6:41

4/6/2023 6:42 m 4/6/2023 6:43 = 4/6/2023 6:44 = 4/6/2023 6:45 m 4/6/2023 6:46 m 4/6/2023 6:47
W 4/6/2023 6:48 W 4/6/2023 6:49 W 4/6/2023 6:50 M 4/6/2023 6:51 W 4/6/2023 6:52 M 4/6/2023 6:53
W 4/6/2023 6:54 m 4/6/2023 6:55 ® 4/6/2023 6:56 ©* 4/6/2023 6:57 W 4/6/2023 6:58 W 4/6/2023 6:59
W 4/6/2023 7:00 W 4/6/2023 7:01 W 4/6/2023 7:02 m 4/6/2023 7:03 M 4/6/2023 7:04 W 4/6/2023 7:05

4/6/2023 7:06 m 4/6/2023 7:07 = 4/6/2023 7:08 = 4/6/2023 7:09 m 4/6/2023 7:10 m 4/6/2023 7:11
W 4/6/2023 7:12 m 4/6/2023 7:13 m 4/6/2023 7:14 m 4/6/2023 7:15 m 4/6/2023 7:16 m 4/6/2023 7:17

Cnuka 14: [padmkoH Ha KOHLEHTpaUUKM Ha jarnepoa uokecng
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Bo 0BOj nepunoT KOHUEHTpauuuTe Ha jarnepon OuoKkcua ce nosucoku of 1300
ppm (He3gpaBu KOHLEHTpauun).

Bo 7.14 yacoT e HanpaBeHO NpoBETpyBake Ha NPoCcTopujata u 3a KpaTko Bpeme
KOHUEHTpaummnTe ce Hamarnune 3HadnTenHo Ha BpeaHocTu o okony 800 ppm.

Ha cnuka 15 e npukaxaH cneunduyeH rpadumykn npukas (pagap) Koj BU3yesnmHo
MHOry eqeKTHO M NpuKaxyBa KOHLEHTpauuuTe Ha jarnepog AWOKCUAO BO LEenuoT
BpPEeMEHCKM nepuog Ha orcepsBauuja. JacHo ce rnega geka no 7.14 yacot (noyeTok Ha
npoBeTpyBake), KOHLUEeHTpaunjata Ha jarnepos AMOKCUL 3Ha4ajHO ce HamarnyBa KOH

BPEAHOCTU Ha 3ApaBu KOHLEHTPaLUN.

€0, (ppm)
6_.4.2023 06:18

G S hamapinn
i ..,

6.47 26 073 06:
6.4.3023 07:25 1400 6.4202306:25
6.4.2023 07:24 6.4.2023 06:26
6.42023 07:23 1200 6.4.2023 06:27
6.4.2023 07:22 6.4.2023 06:28
6.4.2023 07:21 6.4.2023 06:29
6.4.2023 07:20 6.4.2023 06:30
6.4.2023 07:19 6.4.2023 06:31
6.4.2023 07:18 6.4.2023 06:32
6.4.2023 07:17 6.4.2023 06:33
6.4.2023 07:16 6.4.2023 06:34
6.4.2023 07:15 6.4.2023 06:35
6.4.2023 07:14 6.4.2023 06:36
6.42023 07:13 6.4.2023 06:37
6.4.2023 07:12 6.4.2023 06:38
6.4.2023 07:11 6.4.2023 06:39
6.4.2023 07:10 6.4.2023 06:40
6.4.2023 07:09 6.4.2023 06:41
6.4.2023 07:08 6.4.2023 06:42
6.4.2023 07:07 6.4.2023 06:43

6.4.2023 07:06 6.4.2023 06:44
6.4.2023 07:05 6.4.2023 06:45
6.4.2023 07:04 6.4.2023 06:46

6.4.2023 07:03 6.4.2023 06:47
6.4.2023 07:02 6.4,.2023 06:48

64&9@%%@5%%%:56 6.2 6400 I5g§?§§:gg:49

6.4.2023 06:55

Cnuka 15: 'pacvkoH (pagap) 3a KOHUEHTpaUUKU Ha jarnepoa AMoKeug,
Ha cnuka 16 e npukaxaH rpadouKkoH NuUTa Ha KOHUEHTpauuu Ha jarnepon

AnoKkcna MMeHyBaH Kako Pie, Ha KOj ce mncnuwaHn BpegHOCTU Ha KOHLUEeHTpauunTe BO

oapeneHo BpeMe 1 Co NpornopLiMoHanHa noBpLLUNHA Ha KPY>KEH UCEYOK.
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= 6.4.2023 07:10 = 6.4.2023 07:11 = 6.4.2023 07:12 » 6.4.2023 07:13 = 6.4.2023 07:14 = 6.4.2023 07:15
w 6.4.2023 07:16 m 6.4.2023 07:17 m 6.4.2023 07:18 m 6.4.2023 07:19 = 6.4.2023 07:20 m 6.4.2023 07:21
= 6.4.2023 07:22 = 6.4.2023 07:23 = 6.4.2023 07:24 » 6.4.2023 07:25 = 6.4.2023 07:26 = 6.4.2023 07:27
= 5.4.2023 08:49 m 6.4.2023 09:50 = 6.4.2023 09:51 = 6.4.2023 09:52

Cnuka 16: KoHueHTpaumm Ha jarnepog gmokeua (rpadmkoH Pie)

Cnuka 17 paBa oanuyeH BU3YerieH MpuKas Ha M3MEPEHUTE KOHLEHTpauuu Ha
jarmepon  avokcua Bo ogpegeHo Bpeme. OBOj rpadpuukvM  npukas  unyctpupa
HamarnyBate Ha KOHLeHTpauujata Ha jarnepop AVOKCWUA BO 3aTBOpeHa npocTopuja,

nocrie nepvoz Ha NpPoBeTPyBatse.
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Cnuka 17: KoHueHTpaumm Ha jarnepog anokeng (rpadoukoH Box & Whisker)

Ha cnuka 18 e npukaxaH cneundudeH rpadomMkoH Ha KOHLEHTpauun Ha jarnepon
ANOKCMA UMMEHyBaH Kako sunburst, Ha Koj ce wucnuMwaHu BpPeaHOCTM Ha
KOHUEHTpaummTe BO OOpedeHO BpemMe M CO NponopuMoHasniHa MnoBpLUMHA Ha KPY>XeH

MNCe4oK.
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Cnuka 18: KoHueHTpaumm Ha jarnepod anokeung, (rpacdmkoH sunburst)
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3AKINYYHU COIMMMEOQYBAHKA

3aragyBareTo Ha BO3AyXOT € pacnpocTpaHeTa OnacHOCT MO KBanuTeToT Ha
XUBOTHaTa cpefvHa Koja uMma rofieMu BnvjaHWja BpP3 34paBjeTo Ha nyreTo,
npeansBrKyBajkn MHOry GonecTtu WTo AoBedyBaaT 4O BUCOKW CTarnkm Ha CMPTHOCT U
mMopbuauteT, cekage Bo cBeTOT, 0cobeHO BO 3emjuTe BO pasBoj. 3aTtoa, KOHTponara
Ha 3araflyBakeTO Ha BO3AyXOT € o BUTarnHo 3Hadewe 1 Tpeba aa buge Ha nucrtata
CO BPBHW NpUopuUTETU Ha BnaguTe. [oHekorawl He ce rneaa ogpedeHo 3aragyBame Ha

BO3AYyXOT, HO HErOBUOT JTYyT MUPUC HE npeaynpenysa.

3aragyBaweTo Ha BO34yxXOT M HaTaMy Bfujae Bp3 onwTtata 34paBCTBEHA
coctojba Ha nyreto Bo EBpona, ro Hamanyea HMBHMOT KBANUTET Ha XUBEEHE W O
CKpaTyBa XMBOTHMOT Bek. OcBeH Toa, 3arajeHnoT BO3A4yX AoBeayBa A0 3HAYMTENHU
€KOHOMCKW nocrneanun, Ao pacTedkym Tpowouy 3a MeguLmMHCKa 3awTuTta n nopaam toa
3arybeHn paboTHM [eHoBW, OO0 pegyuupaHa npoayKTUMBHOCT Ha  LIEeNOKYMHOTO
CTOMaHCTBO. M3BewTaj 3a KBanNnUTETOT Ha BO34yXOoT BO EBpona ce objaByBa cekoja
roguHa, n ondaka KOHUEHTpauuvja Ha pasfMyHU LITETHU MaTepum BO BO34yXOT M CO
TOa NoBp3aHa ONTOBapPEeHOCT BO ogdesiHu 3emju og EY. MNopatoum ce gobusaat of
noseke MepHW cTaHuuM H13 Lena EBpona.

[JOMMHAHTEH N3BOP Ha LUTETHU MaTEPMM BO BO3QYyXOT € coobpakajot. CutHaTta
npawmnHa goara og MOTOpUTE, NMPETEXHO TUe Ha AWU3erl MOroH, KOYHUUUTE, TPUEHETO
Ha rymuTe, Kako W MNpeKy pasgyByBawe Ha MpalnHa of YNU4HM MOBPLUMHM BO
BO34YyXOT.

CoobpakajoT € 0OaroBOpeH 3a KOHUEHTpauuja Ha a3oTeH AMOKCMA U O30H BO
rpagosute. Bo rpagoBuTe € NMpuUCyTHa BMCOKA KOHLEHTpaUMja Ha LUTETEH O30H U Ha
a3oTeH Aumokcua. A30THMOT [MOKCUO € MHOry OTPOBEH U MOXe [[a npeansBuka
rnaso6onku, BpTornaesuua, npobnemmn co anwereTo n umnoteHumnja. O30HOT UCTO Taka
€ 0OroBOpeH 3a rnaBobOfKM 1 ja HagpasHyBa Cry3oKOXaTa BO rprioto u 6poHxunTte,
npean3BrKyBajkN Kalunawe, HamarnyBajku ja dyHKumjata Ha 6enute apobosu. A3oTeH
ANOKCKA HacTaHyBa Npu COropyBakeTO Ha jarneH, HagTa u rac. Bo rpagosute nocebHo
ronem npobnem e coobGpakajor. O30HOT rNaBHO € MNpPOM3BOL Ha W3OYBHUTE
aBTOMOOMIICKM racoBu O KOM Ce co3gaBaaT a3oTHWM OKCcMAW BO GriM3MHa Ha 3emjuHaTa

MOBPLUMHA, NOA AEjCTBO HA COHYEeBUTE 3paLiy.
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KonokauujaTa BknyyyBa npoBepka Ha nepdopmMaHCUTe Ha CEH30pUTE 3a BO34YyX
CO nocTaByBawe BO 6nmM3nHa v nNokpaj pedepeHTeH MHCTPYMEHT U onepupane Co
HMB BO MUCTO BpeMe M MeCTO BO peasriHu ycriosu. Konokauum Mmoxe ga ce criyyat Ha
MOCTOjHM foKauun 3a crnejerwe Ha KBanuTeToT Ha BO34yXOT, HO GapaaT pa3BuBare
OLHOCW CO ApXXaBHW UIM JOKarHW areHuMn 3a crnefewe Ha BO34yXOT KoM MoxaT fa
MMaaT pas3nMYHU  OrpaHudyBaka 3a [d03BOfyBake Kosokauum (Ha npumep,
orpaHuMyyBakba Ha NPOCTOPOT UMM MOKHOCTa, Gapawa 3a npucrtan, npobrnemu co
OLroBOPHOCT). ANTepHaTMBHO, MOXe Aa Ouae MOXHO Aa ce paboTm co akagemcku
napTHepu unM u3BedyBaduu 3a Aa Ce ceTupa WU [a ce ornepupa co pedepeHTeH
WHCTPYMEHT, cneuuwjanHo 3a padeH npoekt. Tpeba ga ce cnegat BOCNOCTaBEHU
npoueaypu 3a KOHTpoOSia Ha KBanuTeT M rapaHumja kora ce paboTu co pedepeHTHU
WHCTpyMeHTU. NpeanHo, ceH3opuTe Tpeba ga duaaT noctaBeHu Ha okony 20 meTpu
XOPU3OHTasIHO pacTojaHMe U 1 meTap BepTUKaNHO pactojaHue o pedepeHTHUOT

NHCTPYMEHT.

Pesyntatute gobueHn of konokaumja Moxe [da Ce KopucTaTt 3a Kopekuuja Ha
nogaTtouuTe of CeH30p, 3a nobnucky ga ce coBnaraaT co nogartoumTte JobueHu of
pedepeHTeH MHCTpyMeHT. OBOj Mpouec Ha Kopekuuwja nomara ga ce npecmeTaaT
Nno3HaTM NPUCTPACHOCTM W HEMo3HaTU MpedYkn Oof BPEMEHCKUTE YCIOBU W LpYyrK
3aragyBadn n obUYHO ce npasu CO pasBMBawe Ha anroputam. Anroputam Moxe Aa
Onge egHocTaBHa paBeHKa WM nocoucTMumMpaH npouec (Ha npumep, 36Mp Ha

npasuna, MallNHCKO y4eH-€) LUTO Ce NpMMeHyBa Ha nogatoum AobveHn of ceH3op.

CeH3opuTe 3a BO34yx Npou3BenyBaaT rofiemMa KofmmMynHa Ha nogaToum Ko mopa
PYTWHCKM Aa ce credaT v Aa ce MeHapmpaaT 3a npucrtan, nperneayBame n e(pekTMBHO
KopucTewe Ha nogatoumte. Cuctem 3a ynpasyBawe co nogatoum (DMS) e 36upka Ha
npoueaypu u codTBep, Ko ce NoTpebHM 3a cTekHyBakwe, 06paboTka U aucTpmnbyumja
Ha nogatoun. DMS nomara ga ce paumoHanuanpa obpaboTkata Ha nogaTouuTe,
o6e3benyBa QC n anatku 3a npernea, oapXyBa OUrMTanHu 3anvcu U pe3epBHU Konuu
Ha nogartouuTe W TNpUKaxyBa, MNpernegyBa M o OfieCHyBa CroAeNlyBaweTo Ha

nogartouuTe.

Mo akBm3mumja (npubupame) n pedopmaTtnparwe Ha nogatoumte, DMS Tpeba
Ja cknaguvpa nogatouum Wu  meTanogaTtoum (Ha npumep, MecTo Ha nokauwja,

KOHUrypaumm, naeHtndukatopn Ha eamHuum). CUCTEMOT 3a CKnaavpare Moxe Aa
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oupe Tabena, cuctem 6asmpaH Ha gaToTeku MNu penauuoHa 6asa Ha nogartoum (T.e.
6asa Ha nogaToum CTPYKTypupaHa ga v npenos3HaBa OQHOCUTE Mery nogaTtouuTe).
Osue onuuun 06e3beayBaat pasnMyHN HUBOA Ha PNeKCMBUNHOCT M NPUCNOCOBNNBOCT M
MOXe unu He GapaaTr goroBop 3a nuvueHua. CknagvpaweTo nogaTtouM Moxe aa
BKMy4yBa U Crnefderwe Ha NpoOMeHUTe Ha nogaTouuTe U mMeTanogaroumTte (T.e. CUHLINP

Ha JyBame - chain of custody) 3a ga ce 06e3beamn MHTErpuTeT Ha NogaTounTe,

lMpe3semaneTo N ANCTpUbymMpar-eTo Ha NnogaToun e ywTe eaHa BaxHa dyHKuMja
Ha DMS. OBne akTMBHOCTM MOXE [a Cce OBWXaT 04 MHOry €4QHOCTaBHW HauyuHKM 3a
€eKCnopT Ha nogatouu, Ao nocoductTmumpaH codTBep HapedeH AnnmMkKauuckm
nporpamckn uHTepdejc (APl - Application Program Interface). APl oBo3moxyBa
nHTepakumm nomery DMS wn pgpyrn opgpanedeHn codtBepckn cuctemu. APl i
aeduHupa Buaosute nosuum mnu BGapawa 3a nogaTouM, Kako ga Cce Hanpaear,
CoOABETHU hopmMaTth Ha nogaToum U KOHBEHUMM WwTo Tpeba ga ce cnepat uTtH. API,
MUCTO Taka, MM OBO3MOXYyBa Ha ApyrM Beb-mokauum M cuctemm 3a nogaTounm Ha

MHTEPHET Aa npucrtanysaaTt 4o nogatoun BO paMKu1 Ha DMS.

Pa3bupareTo Ha nogaTounTe 0of CEH30POT 3a BO3AYyX € UCTO TONKY BaXKHO Kako
1 n3bopoT N paKyBaHETO CO CEH30POT 3a Bo3ayXx. Tpeba paHo Aa ce nnaHvpa Kako aa
M obpaGoTyBame, aHanu3Mpame 1 TONKyBame noaaTtouuTe U Kako Ke r'v cnogenuve u
ke KoMyHuuuMpame co pesyntatute. He Tpeba ga ce yeka Oogeka He ce cobepat
nogaTouM 3a ga ce odpeau kako ke ce kopuctaT nogaTtoumte. OueHyBaweTO Ha
pesyntatute MOXe [a OTKpMe HeOArOBOPEeHW Mpallawa Kou M pesBuaupaaTt unu

aXypvpaar HaluuTe npallaka Unu gpyrv Yekopy BO HaLWMOT MNiaH.

lMocTojaT MHOry mMeTogu 3a aHanuaupawe, oueHyBawe M crnojenyBawe Ha
pesyntatute, HO M3BOPOT KOj NpucTan ga Cce KOPWUCTM 3aBUCKM O MpallakwaTta WTo
cakame ga rm ogrosopume. Hekon aHanuam n TonkyBara MoxaT ga bugaT penatvMBHO
€OHOCTaBHW, AdodeKka ApyrM KOW BKIydyBaaT CHOXEHW TMPOLEHKM U AnabuHCKo
TONKyBawe MoOXxe fa bugat npegusBuK 3a KOMyHMKauuwja. Ha npumep, ceH30poT 3a
Bo3ayx PM2.5 HagBop of 4OMOT MOXe Aa M Mepu fnoKasiHUTe KOHUEeHTpaumm 1 ga um
NOMOrHe Ha KOpUCHUUMTE Aa ro ogpenaT BpeMeToO BO AEeHOT Kora HuBowm Ha PM2,5 ce
HajHuckn. Cenak, pacnopefyBareTO Ha BO3dylIHA CEH30pCKa Mpexa cocTaBeHa of
MHOIY CEH30pM 3a OTKpMBah-e 00MacT CO MOBMCOKU UMM NMOHUCKM KOHLIEHTpaUuUKn Ke

Gapa MHOry nmnoAeTanHM aHanuM3n U TonKyBawa Ha nogaTouute. [lOBTOPHO,
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KopucHuuMTe Tpeba ogHanpen Aa nnaHupaaT Kako Ke rv aHanuaupaart, oueHyBaaT U

COOMLITYBaaT HUBHUTE pe3ynTaTw.

HaunHuTe 3a KopucTewe Ha nogaTtouM of CEeH30pWu 3a BO3A4yX 3a NpoMeHa Ha
O[HECYBaH-E€TO € aKTMBHa 006nacT Ha MCTpaxyBahwe M BepojaTHO Ke ce pasBuBa Kako
LUTO CeH30opuTe 3a BO34yX CTaHyBaaT MOMpPeuM3HM W pacnopeayBaHeTO CTaHe
MOLIMPOKO. TEXHONOrMmMTe Ha CeH3opuTe 3a BO34YyX MOXEe 3HaAYUTENHO pfa ro
o6nvKyBaaT HA4YMHOT Ha KOj NOeAMHUMTE U 3aedHUuUTE T NepumnupaaT 1 pearnpaat
Ha MHJOPMauMM 3a HUMBHWOT KBanNMUTET Ha Bo3agyxoT. Co orneg Ha croXeHocTa Ha
HaykaTa 3a 3aragyBar€TO Ha BO3OYXOT M TEXHOMOrnjata 3a CEeH30pu 3a BO3QyX LUTO
Op30 ce passuBa (Ha npumep, nogobpyBaka BO JIECHOTUja HA KOPUCTEHE, KBANUTET Ha
nogaTtouuTe, TONKYBakeTO), HAYMHOT Ha KOj NMoeauHuuTe U 3aedHuMuMTe M Kopuctat
nogaTouuTe OA4 CEH30pOT 3a BO3AyX 3a NMYHa akumja, MOXe Ada 3aBUCKM Of MHOry

dhakTopu.

Cekoj YoBeK 3acnyxyBa Aa Oulle YMCT BO3[yX, HO MECTOTO Kage LUTO XuBee
ogpeayBa KONKy € BepojaTHO 3arafyBareTO [a ro BrOWMW UNu Aa ro cKpaTu HErOBUOT
XmBOT. W pogeka noBekeTO KOHBEHUMOHANHW CUCTEMM 3a crnefewe Moxe Ja
o6e3bepat onwTo YyBCTBO 3a KBANUTETOT Ha BO34yXOT BO rpagoT, TMe He BoaaT
CMeTKa 3a 3aragyBaH-€TO Ha BO34yXOT Ha HMBO Ha Hacenba (MnkpoobnacrT), Kage WwTo
nyreTo xuBeart, paboTtat n urpaat. VIcTpaxyBarbata nokaxyBaaT [eKa 3aragyBareTo
Ha BO3QyXOT HEe € paMHOMEpPHO AUCTpUBYyupaHoO M BCYLUHOCT MOXe fa € OO ocyM (8)

naTtu nosiowo o4 eaHnoT o ApyrnoT Kpaj Ha rpagckmoT Onok.

HaykaTa e jacHa. 3aragyBarweTO Ha BO34yXOT € LUTETHO 3a 34paBjeTo Ha NyreTo
N HeroBuTe BnMjaHWja (3ronemMeHn nocetn BO 6onHuua, nponywTeHa pabota wu
YUYMITMLLHN OEHOBW, UHXanaTopu BO ydYunuwitata) notceTyBaaTt Aeka HEroBuTe pusnum
ce peanHu n nuyHu. lNokpaj Toa, 0BUE PU3NLM CE HajrofIeMU 3a HEKOU O, HajpaHnMBuTe
nonynauuun: geua, Noctapy nvua, M nuua co BeKe KOMMPOMUTMPaHU pecnmnpaTopHU

CUCTEMMWN.

He mMoxeme ga ynpaByBaMe CO OHa LUTO HE MOXeme fa ro usmepume, Wnu
BCYLLHOCT, HEe MOXeme [a yrnpaByBamMe CO OHa LUTO He MOXemMe fa ro Buaume
(3aragyBarmeTO Ha BO3OyXOT € TelWkKo Aa ce Buau). YecTo e TelKo 3a NokanHuTe
nuaoepy NpeumsHo aa rv noco4yaT U3BOpUTE U Oa pas3BuBaaT edeKkTMBHM pelleHuja.

HoBaTta CEH30pPCKa TeXHOJ'IOFl/Ija ro MeHyea 10a AMHaAMWU4YKK, LUTO HXN OBO3MOXYyBa Aa '
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Mepume U Oa rM manvpame KOHLEeHTpauuuTe Ha 3aragyBaweTo 6nok no 6rok n ga

VI,EI,GHTVIC*')VIKyBaMe CerMeHTn 1N XapuwiTta Kako HMKOrall gocera.

30LWITO XMnepriokanHUTe CUCTEMM 3a Crnefer-e Ha 3aragyBareTO Ha BO3AYyXOT
MOXaT Aa NOTTUKHAT akuuja 3a YUCT BO3QyxX BO rpagoBute? Kako ga amsajHupame wm
pacrnopegumMe xurneprokanHa mMapkeTuHr-mpexa? [pagoBute LWIMPYM CBETOT YCMNEeLIHO
BOCMNOCTaBMja MpeXun Kou aHanusupaaT nogatouy u UMnIeMeHTupaaT pelleHuja 3a
ynct Bo3ayx. Jlyreto oa LennoT CBET NPoAosKyBaaT ga ce 6opaT CO 34paBCTBEHUTE
BNWjaHWja of noOKanHOTO 3aragyBake Ha B034yxoT. [NobanHoTo 3aragyBame Ha
BO3OyXOT cera € HajrorieM €eKOmnoOLWKM PU3MK OA paHa CMpT, OLrOBOPEH 3a aypu 5
MWUITMOHU NpeaBpPeEMEHN CMPTHU Cllydaun Cekoja roguMHa BO CBETOT. Toa e noBeke oA
CWIOA, TyGepkynosa u manapuja 3aegHo. PakT e geka nueme okKosy 2 nuTpu Boga
OHEBHO, jagemMe OKony 2,7 Kunorpamum xpaHa AHeBHO, HO auweme 10 kunorpamu
BO3aQyx AHeBHO. Toa e ekBuBaneHTHO Ha 11.000 nutpm Bo3gyx aHeBHO 24/7. Ho,
Ouaejkn 3aragyBaH-€TO Ha BO3OYXOT € TELWKO Aa ce BUAMW, Ha NOKanHuTe nuaepu 4ecto
UM € TewkKo Ada rv foumpaaTt u3BopuTe U [a pas3BujaT edPekTUBHU pelleHuja 3a YucCT

BO3YX.

[eHeparHO, KOHBEHLMOHANHUTE CEH30pU 3a Mepehe Ha 3arafgyBareTo Ha
BO3OQyXOT HE Ce paMHOMEpPHO pacnopeneHu Hu3 3aegHuumuTe. lMokpaj Toa wTo Cce
pacnopeneHun co KUNoMeTpu ogaaneyeHn eaeH oa opyr, TMe YeCcTo ce nocTaByBaaT Ha
3rpaam BMCOKO Had BO34yXOT, WUTO fyreTo BCYLWHOCT ro guwart. Mlako oBne ceHsopu ce
Ba)KHW, TME Ce HecOOdBETHU 3a [a ce BMAM M LEeNocHO aa ce pasbepe npobnemoT co
3aragyBaweTO Ha BO34yxOT. BcywHocT, geHec wMHory ypbaHm obnactu wmaar
KOHTMHYMpaH perynatopeH MOHUTOPUHI, BO MPOCEK MmMa ABa OO0 NeT MOHUTOPU Ha
MununoH nyre. OBa 3Ha4yM geka He ro 3awTuTyBame COOABETHO jaBHOTO 34paBje UIn He
M HamanyBaMe LUTETHUTE eMUCUN. XUNEePSIOKanHOTO Manupake Ha 3aragyBaweTo Ha
BO34yXOT MOXe Aa ja NpOMeHu oBaa gMHaMuka (OBO3MOXYBa MO XONMCTUYKA Cnuvka 3a
KBanMTETOT Ha BO34yxXOT MNpPW BUCOKaA MNPOCTOpPHa pesonyumja), €O Toa LWTO
HEeBMANMUBOTO Ke ouae BnanuBo. Ce KOPUCTM TEPMUHOT XMMNEPNOKAIHO 3aragyBame
Ha BO34yXOT 3a Ada Ce NpuKaxe 3arafgyBat€TO Ha BO3OYXOT CO BMCOKa MPOCTOPHA
pesonyunja. Toa 3HauM Co pasnnyHM KOHUeHTpauun Ha cekon 30 go 60 meTpu, u co
BMCOKaA BpPEMEHCKa pesosfiyumja, Unm pasfmvyHuM KOHUEHTpauum cekoja MuHyTa (Mnm
HEeKOSIKY MWHYTM), HaMecCcTO Ha 4ac WM [JHeBHa OCHoBa. 3a pasnuka oA

KOHBEHUWMOHAITHNTE CUCTEMU 3a MOHUTOPUHI, XUNEPIIOKarnmHOTO cnegewe Ha
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KBanuMTeToT Ha BO3OQyXOT co3daBa Ofnok no Onok BMONMBOCT Ha JXapuwTa 3a
3aragyBake Ha BO34yxXOT M UM AaBa yBWA Ha NOKanHWTe BNacTh LUTO MM ce NOoTPebHu
3a Aa pasBujaT COOABETHWU MHTEPBEHUMUN, NOEEKTUBHN MONUTUKN MU Ha KPajoT MoYnUCT

BO3AyX.

XvnepnokanHMoT MOHUTOPUHT MOXe Aa ja MONoSfiHM NpasHMHaTa Ha MecTa Kage
WTO He ce [JocTanHum mogenuvpaHu nogatouun. [JONOMHUTENHO, MepeweTo Ha
3aragyBak-eTO Ha TEPEH (peaneH MUKPOMPOCTOP) OBO3MOXYBa Nogodbpo pasbupane Ha
BMCTMHCKaTa WM3MNOXEHOCT M BIMjaHMETO BP3 34paBjeTO Ha 3arageHunoT BO3ayX, LUTO

NnoTOa MOXe a pe3yntupa Co HaCo4YeHU peUJeHI/Ija.

XunepnokanHata ceH3opcka Mpeka OBO3MOXYBa [a Ce Kpeupa pamka kako Aa
ce aMsajHupa, uHaHcKpa, MNIeMeHTUpa, aHanuanpa u Kako ga kopuctat gobueHnTe
nogaTouy of MpexaTa Ha XuneprokaneH MOHUTOPUHT 3a KBanuTeTOT Ha BO3OyXOT, 3a

[la MOXe [a ce pasBujaT pelleHuja 3a NoaobpyBare Ha 34paBjeTo BO OMLITUHATA.
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