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PErMOHAJIbHAA CNCTEMA
MOHUTOPUHIA COCTOAHUNA ATMOC®EPHOI'O BO3AY XA

REGIONAL MONITORING SYSTEM
FOR ATMOSPHERIC AIR STATE

PaccMaTpeHbl BONPOChI 3KONOMMYECKOr0 MOHUTOPUHIA COCTOSHIUS aTMOCHEPHOT0 BO3ayxa. ABTOpamu
paspaboTaHa CTPYKTYpa MHOrOypOBHEBOI/ pacnpefeneHHON PernoHanbHON CUCTEMbI MOHUTOPUHIA, CO3AaH W
NPOTECTMPOBaH OMbITHLIA 06pasel, aBTOMATWUIMPOBAHHOTO MOCTAa KOHTPONA 3arpsisHeHUs aTMOCHepHOro
BO34yXa, paspaboTaHbl HA3KO- 11 BbICOKOYPOBHEBOE MPOrpamMMHOe 0GecneyeHe.

Kntouesble CNoBa: 3KOMOrMUYECKA MOHUTOPUHT, OKPY>KatoLLas NpupoaHas cpeaa, npeaensHo-aonycTuMas
KOHLIEH T paLys, aBTOMaTNU3NPOBaHHbIA NOCT KOHTPONS.

The article discusses the issues of environmental monitoring of the state of atmospheric air. The authors
have developed the structure of a multi-level distributed regional monitoring system, created and tested a prototype
of an automated post for monitoring atmospheric air pollution, developed low- and high-level software.

Keywords: environmental monitoring, environment, maximum permissible concentration, automated
control post.

3arpsi3HeHVe BO3gyxa - r/faBHas Npob6seMa CaHUTApHOro COCTOSIHUA OKpYXXaroLLei
cpefbl. YBeNMYeHre KOMYecTsa NnocTynatLmx B aTMocepy NoTeHUMaIbHO BPeAHbIX ra3oB v
yacTuy, B rnobasbHOM MacluTabe NpUMBOAUT K yLepOy AN 3L0P0BbA YE/IOBEKA U OKPY>KAtOLLel
cpespl.

Hanbonee pacrnpocTpaHeHHbIMU 3arpAsHAILLUMM BeLL,eCTBaMMK, KOTopble
06HapyXXMBaKOTCA B aTMOC(epe Hace/leHHbIX MYHKTOB, ABNAIOTCA B3BELLEHHbIE BELLECTBA (MNbl/b,
caxka, 30/1a U T.M.), OKCMAbl a30Ta, Yrnepoaa, cepbl, a Takxke yrnesogopogb! [1]. OCHOBHbIMM
CTaUMOHaPHbIMA  UCTOYHMKAMMK 3arps3HeHns aTmocepbl Ha TeppuTopum Benropoackoi
06nacT ABNAKTCA NPeSNPUATUA KENe30pyLHON U MeTanypruyeckori NpPOMbILLIEHHOCTH,
NPeaNpUATUSA - N3rOTOBUTENN CTPOUTE/IbHLIX MaTepuanos. B TO Xe Bpems B NocnegHue rofbl B
(hopMUpOBaHMM KayecTBa BO3AYLLHOWN Cpelbl BO3pacTaeT po/ib aBTOMOOW/ILHOIO TpaHcnopTa. B
HacTosiLlee BpPems  BbIOPOCbI  aBTOTpaHCMopTa SABAAKOTCA  MPUOPUTETHLIM  UCTOYHMKOM
3arpsasHeHns atmocdepsl.

PerynspHble HabnoLeHWs 3a COCTOSHWEM aTMOCHepHOro Bo3fdyxa B Benropogckoit
obnactu (puc. 1) npoBogAaTca benropoackum LEeHTPOM MO TMAPOMETEOPOIONN U MOHUTOPUHTY
OKpy><atoLelr cpefibl M CTapoOCKO/IbCKOM KOMMIEKCHON nabopaTopueid N0 MOHWUTOPUHTY
OKpY>KatoLLell cpefibl Ha CTalMoHapHbIX HEaBTOMATM3MPOBaHHbIX NOCTax B ropofax benropose,
Crapom Ockone, 'ybknHe. B ropoge benropoge oT6op npo6 NpoBOAMTCA Ha YeTbIpex
CTaLMOHapHbIX MOCTax HabNLeHWs 3a KayeCTBOM aTmoctepHOro Bo3gyxa. MOHWUTOPUHT
COCTOSIHUSA aTMoc(epHoro Bosgyxa B ropogax Crapbli Ockon u TyOKWMH ocCyLlecTBnseTcs
CTapo0CKObCKOV KOMIMEKCHON NabopaToprein MOHUTOPMHIa OKpYy»XatoLlel cpefbl. B ropoge
Crapblin Ockon oT60p Npo6 aTMocthepHOro BO3AyXa MPOBOAWUTCS Ha TPeX CTauMOHapHbIX
noctax. B r. N'ybknH ot60p npo6 BO3f4yxa MPOBOAUTCHA Ha ABYX CTaLMOHapHbIX nocTtax. Ha
OONbLUMHCTBE MOCTOB OT60P NPO6 NPOM3BOAUTCA MO HEMOJIHOW MporpaMmme Tpy pasa B CYTKW.
MpUUYNHOA HEeCOOTBETCTBMSA KayecTBa BO3AyXa [UIMEHWYECKMM HOpMaTMBam B ropojax
ABNAETCA OKCWL Yrnepoja, 4to 0OYC/MIOBNEHO POCTOM KO/MMYeCTBa aBTOTpaHCrnopTa W
LieneHanpas/ieHHbIM NPOBELEHMEM WCCNEA0BaHWI B YKUIOW 3aCTPONKe, HaxXOAsLLEeNnca B 30He
B/IMSIHUA aBTOMarucTpaneii. B Bo3ayxe CeNnbCKMX MOCENeHNIn PerncTpupoBaInch NPeBbILLEHUS
npegenbHO 4OMYCTUMON KoHUeHTpaummn (MAK) B3BeLLeHHbIX BELLECTB, Yrieposa oKeunaa,
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aMMuaka, CepoBOAOPOAa, aMWHOB. Kak NpaBWO, MCTOYHUKAMK 3arpsisHeHUs SBNSINCH
CeNbX03npeanpusTus.

PucyHok 1 - Pa3melLieHMe CTalMOHapHbIX MOCTOB 3KO/10rMYeCKOro MOHUTOPUHTa
B benropoackoi o6nacTtu

B HacTosee Bpems B 06/1aCTU aHa/M3a UM OLEHKN 3KOMOTUYECKUX U TEXHOTE€HHbIX
ONacHOCTEN Npu NMPOrHO3MPOBaHMMN Pa3BUTUA 3KOIOMMYECKN ONAaCHbIX CUTYaUmiA HeLOCTaTO4HO
CTapor nNpakTWKW, OCHOBaHHOW Ha HaOMIOAEHUN, HAKOMMEHUWN [aHHbIX W COCTaB/IEHWN
OrONNeTEHe 3arpsasHeHMs OKpY>KatoLLein cpefbl [2]. Heobxoamm onepaTuBHbIA 3KONOrMYECKMIA
KOHTPO/Ib, & 3TO 3HAYUT, YTO TpPebyeTca HOBasA CTpaTerMs U HoBble METOAbI, KOTOPble NMO3BONAT
KOHLIEHTPMPOBaTb BHUMaHME Ha OGAMKANLWIMX WU OYyAYLWMX TeHAEHUMSAX WM NepBOCTEMNEHHbIX
3afayax. PelleHune Takor MacLUTabHON 3afa4un BO3MOXHO MyTeM WUCMO/b30BaHWUSA COBPEMEHHBIX
MH(OPMALUMOHHBIX TEXHOMOrMA npu  pa3paboTke W  BHEAPEHUM aBTOMATU3MPOBaHHOW
PErvoHaIbHOM CUCTEMbI 3KONIOrMYECKOr0 MOHUTOPUHIA OKPYXXatoLLel cpeapl AN obecneyeHuns
3KONOrMYecKom 6e30MnacHOCTN pas/IMYHOro poja 06LEKTOB U Mtoael B BenropoAckoin obnactu ¢
MepCcrneKTUBON O0O6beAVUHEHNUS U UHTErpauuy BCei 3KOMOrMyeckor MHGopMaLumn B MacluTabax
CTpaHbl, COrfacHO MOCTAHOB/IEHWIO NPaBUTENbCTBA O CO34aHWM EuHON rocynapCTBEHHOW
CUCTEMbI 3KO/TOrMYECKOr0 MOHUTOPWHTA.

Mpepnaraemast MH(OPMaLMOHHO-aHa/INTYECKas cucTema 9KO/I0rM4YecKoro
MOHUTOpPUHra (puc. 2) npefHasHayeHa [19 HENpepbiBHOTO HabMOAeHUA 33 COCTOSIHWMEM
OKpY>KatoLLel NPUPOAHON cpeabl Ha OBLLUMPHON TEPPUTOPUM M NPEACTaBNSET COOOM MHTEPHET-
OPVEHTUPOBAHHYHO MHOTOYPOBHEBYHO aBTOMATUYECKYHO CUCTEMY peasibHOro BpemeHu [2, 3].

ApX1TeKTypa npeg/iaraeMon aBTOMATM3MPOBAHHOM  CUCTEMbI 9KOIOTMYECKOr0
MOHUTOPUHIa PervoHa SBNAETCA MHOrOYpPOBHEBOW. Kax[bli ypOBeHb peann3yetcs B BUfe
OTZENbHOro  annapaTtHO-MpPorpaMMHOro  KOMM/ekca W B 3aBUCMMOCTM  OT  TpebByemoit
(hyHKLMOHaNbHOCTH OcHalLaeTcs COOTBETCTBYHOLLMM NPOrpamMmMHO-TEXHUYECKUM
obecneyeHneM. B CTPYKTYPHOW CXeMe MOXHO BbIJENNUTb CeAYHOLLIME OCHOBHbIE YPOBHU:

- HXXHWIA YPOBEHb - BK/IKOYAET NOACUCTEMY COOpa 1 HAKOMIEHUSA JaHHbIX;

- 00BEKTHbIN YPOBEHb - BKIOYAET NOACUCTEMbI 06PabOTKN, OMOBELLEHNS, YIPaB/IeHNS,
3alMTbl U NPeLOCTaBNeHNA HOPMALMK, a TaKXXe NoKaIbHble XpaHUuLLA faHHbIX (LDC).
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PUcyHoK 2 - CTpYKTypa pervioHa/bHol MHHOPMaLMOHHO-aHa/IMTYECKOI CUCTEMBI
3KOMOMMYECKOr0 MOHUTOPUHTA

Moacmctema cbopa U HaKOMMEHWUS [aHHbIX MPeLcTaBnseT cO60iM Habop OAHOTUMHbLIX
aBTOMATM3MPOBAHHbIX MOCTOB 3KO/IOMMYECKOr0 MOHUTOPUHIA U MpeAHa3HayeHa 419 U3MepeHus
KOHLIEHTpaLUun BpefHbIX BeLLeCTB B aTMOCHEPHOM BO3LYyXe, KOHTPO/S METeoPOsIornyecKnx
napameTpoB, YPOBHA CO/IHEYHOMW paguaLmun, MOHU3MNPYIOLWEro u3nyyveHus n 1.4. CTPyKTypHas
cXema MocTa nokasaHa Ha puc. 3.

OcHoBoi1 nocTa (puc. 4) ABNSAETCS KOMMYHUKALNOHHBIA KOHTPOA/Iep, 0603HAYEHHbIN Ha
cxeme Kak «KK». [laHHbI KOHTpoAsiep Yepe3 uHTepgeiic RS232/RS485 nepromyecku
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OCYLLeCTB/IET ONpoC 6/I0KOB ra30aHaIM3aToOpoB KOHTPOMA 3arpA3HeHWs atmocgepHoro
Bo3gyXa. K KOHTpO//epy MOXHO MOAKMKUUTL [0 MNATM  rasoBblX MOAyNed  Wm
rasoaHaM3aTopoB - 670K M3MepeHUs KOHLEeHTpauuy OKcuaa yrnepoja B Bo3fyxe (Ha cxeme
«COp»), 6noOK M3MepeHns KOHLeHTpaumMmn Anokeunaa asota B Bo3gyxe (Ha cxeme «NO,») 1 610K
M3MepeHNs KOHLeHTpauuy AMOKCUAA Cepbl B BO3AyXe (Ha cxeme «S0,»). Kaxablii 610K yepes
nHTepgeiic RS232 nepefaeT Ha KOHTPO/EP MH(OPMaUMIO O KOHLEHTpauuuM U3MepsiemMoro
KOMIMOHeHTa B BO3fyXe, a TaKXe TeMnepatypy Aatyvka, AUarHOCTUYECKYH U KaIMOPOBOYHYHO
nHpopmaumio. CobpaHHble [aHHbIe KOHTPOJI/Iep 3anuCbiBaeT A4/ BPEMEHHOro XpaHeHus (Zo
HECKO/IbKMX CYTOK) B MOAK/TIOUEHHbIN K HEMY MOAY/b (h/13LL-MaMATN eMKOCTbIO 2 6.

PucyHok 3 - CTpyKTypa aBTOMaTu3MpoBaHHOI 0 nocTa
KOHTPO/IA 3arpsA3HEHNA aTMOC(EePHOro Bo3ayxa

KoHTponnep v ra3oBble MOy OTAIMYAKOTCS HEGOMbLUMM 3HEPrONOTPEBEHNEM, U
Mo3TOMY NPV NPONafaHnK CETEBOro NMUTAHKS MOTYT [0BO/IbHO A0NF0 Pa6oTaTk OT 6/10Ka
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becniepeboriHoro nutaHus. Mpy 3TOM Ha [pyrve 4vactu npubopa, OT KOTOPbIX He 3aBUCKT
MpoLLECC N3MEPEHWA, NUTaHWe He nopaetca. KOHTposiep neprognyeckn nepeaaet cobpaHHyo
MH(OPMaUMIO Ha LEHTPa/IbHBIA MYHKT 3KOM0MMYeCKOro MOHUTOPUHIA PervoHasibHOW CUCTEMBI
yepe3 MOAKMOYEHHbIA K HeMy GSM-mogem. YactoTa obmeHa MH(opMaumeid ¢ annapaTHo-
NPOrpaMmHbIM ~ KOMIM/IEKCOM  CUCTEMbl  MOHWTOPWHra 3aBUCUT OT CKOPOCTU  U3MEHEHUS
KOHTPO/IMPYEMbIX MapameTpoB. B LWuTaTHOM pexume yactota npuHuMaeTtca 1 pa3 B 10 MUHYT.
Ecnu 3HaveHus M3MepsieMblX MapaMeTpoB Pe3KO MEHSKTCH, Torja 4vactota O6MeHa MOXET
yBenmumBatbca 0 1 pa3a B MUHyTY. lofaya aHa/M3Mpyemoro BO3fyxa B ra3oBble MOLY/N
OCYLLECTB/SETCA Yepe3 NPo600TOOPHBIA 6/10K, B KOTOPOM PacrnofioXeHbl BO3LYLUHbIA QUIbLTP
Ha 5 MKM 1 KanneotgenuTe/b. KOHTpO/ep Takke WCMONb3YeTCs N4 YNpaB/ieHWs LBETHOM
CEHCOPHOI rpagnyeckoii naHesbto, nNpejHa3Ha4eHHON AN aBTOHOMHOMO YrpaBieHUs MoCTOM
KOHTPO/1 U3MepAeMbIX NMapaMeTPOoB U BbIMO/HEHNS APYTUX OMepaLmin BpyYHYHO.

PYCyHOK 4 - BHeLUHWIA B, aBTOMATU3MPOBAHHOI0 NOCTa KOHTPO/IS 3arpsisHEHNs!
aTMoctepHOro Bo3ayxa

Pe3ynbTaTbl M3MEPEHNIA Ha NOCTY OnepaTMBHO NepeaatoTcs Ha CepBep U 0TOBpaXKatoTCs
B BUfe rpadmkos (puc. 5).

Pa3pabaTtbiBaeMass cucTeMa NpeAcTaBnseT CcoboM  OTKPbITYH0  HapalliMBaemyto
reOMHMOPMALIMOHHYIO  CUCTEMY,  YCTaHaB/IMBAaEMYH) Ha  KOMMbIOTEPHbIX  CPeACTBax
NH(OPMALMOHHO-aHAIMTUYECKMX LEHTPOB Pas3/IMYHOro YPOBHA WM AOCTYMHYK A1 MHOTUX
nonb3osarenein [4].

PaspabaTbiBaemasi pernoHanbHasg CUCTEMA 3KOOrMYECKOr0 MOHWUTOPUHIA MO3BOSIUT
06ecneynTb aBTOMATU3UPOBAHHbLIN COOP AaHHLIX MOHWTOPWMHra aTMOCHEPHOro BO3AyXa Ha
TeppuTopun BenropoAckoin obnactm B OAHy 6a3y AaHHbIX, 06pabOTKYy W aHann3 AaHHbIX
MOHWUTOPWHIa, BM3yasM3aumMilo [aHHbIX W pesy/nbTaToB 00paboTKM B BWAE MOCTPOEHUSA
Pa3/IMYHbIX TEMAaTUYECKUX KapT W AuarpaMm, ro3BONUT MOBbLICUTL 3PHEKTUBHOCTL aHaIn3a u
OLEHKN 3KOJNIOTMYECKUX W TEXHOreHHbIX OMAacHOCTeld MNpU  MPOrHO3UMPOBAHWN Pa3BUTUA
9KO/I0MMYECKM OMNacHbIX CUTYaLUid.
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