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METEOPOJIOTUSLIBIK KAF IANJIAPABIH ATMOC®EPAJIBIK AYA CATIACBIHA
OCEPIH BATAJIAY
ASSESSMENT OF THE IMPACT OF METEOROLOGICAL CONDITIONS ON
ATMOSPHERIC AIR QUALITY

AHHOTAUA

MeTeopooTrsUTBIK JKaFainap armochepaaarsl JacTayIIbl 3aTTap MIbIFAPBIHIBIIAPBIHBIH XXUHATYBI
HeMece TapalyblHIa MaHbI3/Ibl POJT aTKapaabl. SIFHU, aTMOCc(epaarbl JacTaylibl 3aTTap KOHIICHTPAIUSCHI
TEK TACTANBIMAAD apKbUIBI FaHA €MeC, COHBIMEH KaTap METCOPOJIOTHSUIBIK SKarmaiiiap apKbUIbl Jia
0aKbUIAHBII OTHIPAIBI. OPTYPIIi aya-paiibl (hakTopIapbl ayaHbIH 3USHIBI KOCMIAIAPMEH JIACTAHY JICHICHiHEe
apTypii acep eremi. YHeMi Oesicenai Taburu (akropiap - aTMochepaliblK KbIChIM, aya TeMIepaTypachl,
JKEIIIH KbUIIAMIBIFBl MEH OaFbIThl, BUIFAJJIBUIBIK JKOHE aya palbIHBIH KaHTajJaHaThlH KYOBLIBICTAPHI
(kaybIH-IIAIIBIH, TYMaH >KoHe T.0.) - S3HSHIABI 3aTTapblH KOHIIEHTPAIMSCHIH Oenrimi  Oip
KOMOWHAIMsIapAa, CHHONTHKAIBIK OKarjgaiiapna okoHe arMocdepaHblH —(QHU3MKaNBIK — KYHiHIE
(cTpaTudukaius) oHIaraH peT e3repTe anaabl. Komaiichi3 aya paiibl xKaFqaiiaphl )KbUT CaliblH OaliKasiaabl
JKOHE KBUT ME3TiIIHE KapaMacTaH OpPbIH anybl MyMKiH. OchiFaH OailIaHBICThI KONANHCHI3 CHHONTHKAIBIK
JKaFIalIapabl YHEMI O0akpuiay KaxeT. ATMOchepanbik KbICBIMHBIH Tapallybl, KAPKBIHIBUIBIFbI, Y3aKThIFbI
JKOHE e3repy JKUUIIr aiHanbIM JKaFnaiapbiH, aTtMocdepaHblH CTpaTH(OUKAIMACHIH, aya-palbIHBIH
CUTNIATBIH JKOHE IKAIMbl KIMMATTBHIK PEXUMIl KaJBINTACTHIpaAbl. Makanaga JacTaylibl 3aTTap
KOHLIEHTpAUMACh (30T JUOKCHAI, a30T OKCHIi, KOMIPTeK OKCHAi, KYKIPT JHOKCHAi) MeH
METEOPOJIOTHSUIBIK JKaFJaiiap apacelHAAFbl OaiiylaHBIC KepceTireH. MamMerTep ka3, Ky3, KbIC
alinapbIH/a abIHBII, CANTBICTBIPHLIIEL.

ANNOTATION

Meteorological conditions play an important role in the accumulation or distribution of pollutant
emissions in the atmosphere. That is, the concentration of pollutants in the atmosphere is controlled not
only by emissions, but also by meteorological conditions. Different meteorological factors affect the level
of air pollution with harmful impurities in different ways. Natural factors of constant influence —
atmospheric pressure, air temperature, wind speed and direction, humidity and periodically occurring
meteorological phenomena (amount of precipitation, fog, etc.)-in certain combinations, in synoptic
conditions and in the physical state of the atmosphere (stratification) are capable of changing the
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concentration of harmful substances tens of times. Unfavorable meteorological conditions are observed
every year and can occur regardless of the season of the year. In this regard, it is necessary to constantly
monitor unfavorable synoptic conditions. The distribution, intensity, duration and frequency of changes in
atmospheric pressure form the conditions of circulation, the stratification of the atmosphere, the nature of
the weather and the general climatic regime. The article shows the relationship between the concentration
of pollutants (nitrogen dioxide, nitrogen oxide, carbon monoxide, sulfur dioxide) and meteorological
conditions. The data were taken and compared in the summer, autumn, winter months.

Tyiiin ce30ep: azom okcudi, azom OuoKcuoi, KyKIpm Ouoxkcuoi, KemipmeKk OKcuoi, aya
MeMNepamypachl, HCAybIH-UAUBIH MOJIUEDI, JHCel HCLLIOAMOBIbL, JHCell DabImbl

Key words: nitrogen oxide, nitrogen dioxide, sulfur dioxide, carbon monoxide, air temperature,
amount of precipitation, wind speed, wind direction

Kipicne. Kazipri ypOanusauusiianran aiiMakTap ayaHbIH JacTaHYBIHBIH ©CII Kelle JaTKaH
nmpobOileMaceiHa Tam Oonazpl, Oy ajgaMm JeHCayNbIFbl MEH KOpIIAFaH OpTaFa YJIKeH Kayilm TeHIipeni.
ATMocdepanblK ayaHBIH camachlHa Jcep €TeTiH Heri3ri acmeKkTuIepaiH Oipi - MeTeopOIIOTHSIIBIK
Kargainap. Bynm karmaiinap nactraymibl 3aTTapAblH Tapadybl MEH AHCHEpPCHACHIHA, aTMochepaibIK
KYOBUTBICTap/IbIH Maiiaa O0IybIHA, IEMEK, KaJIITbl SKOJIOTHSUIBIK KaFJaiiFa alTapibIKTall acep eTyl MyMKiH
[1].

Benrini 6ip aymMakThIH YCTIHICTI aya OacCeiHIHIH 3KOJIOTHSUIBIK JKaFIalibl YIIIH €H KOJIaiChI3 XKaFai
- Y3aK YakpIT OOWBl aHTHLIWKIOHHBIH (KOFapbl KBICBIMABI aiMak) OpHajacybl. OETTe, 3USHBI
KOCHaJIapJIbIH TapadyblHa KoHE epKiH aya alMacybIHa »KOJ OepMeWTiH aTMochepablk KYObLIBICTapIBIH
TYTac KellleHi 0ap: aJIci3 e, UHBepCcusl, TyMaH [2].

JKaypiH-IambIH - aTMOCQEpaHbIH JacTaHy KOHLEHTPALMUSCHIH KAJBINTACTHIPYAa MaHBI3IBL POl
aTkapansl. JKaybslH-TIAMIBIH MONIIEPI KOJNIEHEeH OTKi30eWTiH OeTKe j>KaybIH-IIAIIbIH TYCKEHHEH KeWiH
naiiga OoJysl MYMKIH CYHBIK cy KaGaTbiMeH emieHesi. JKaybIH-IIambIHHBIH KapKBIHIBUIBIFBI - YaKbIT
OipIiriHe TYCKEH KaybIH-IIAIIBIH Meepi. JKayblH-IIAIIBIHHBIH MOJIIEpi, KaPKbIHABUIBIFBI, Y3aKTHIFbI
JKOHE JKHMUIITT aTMOCc(epalblK KocaiapAblH KYpaMbIH, MOJIIEPiH KoHE KOHIICHTPAIMSICHIH KeH ayKbIMJa
e3repTe anansl [9].

TyMaH - KOHACHCAIUS OHIMJEPiHIH (TaMIbUIap HEMece KpUCTaliap HeMece ekeyi Oipre) ayana,
TikeJel skep OETiHEH >KOFaphl )KHHAIYBl. byl Kocnanap tammsiiapMen Oipre ayaHblH OeTki KabaThiHIA
KaJIa/Ibl )KOHE Y3aK YaKbIT SPEKETTECKECH/IE aJlaM JIHCAYJIbIFbIHA 3USHIIBI 9cep €Tyl MyMKiH [3].

Aya TemIepaTypachblHBIH WHBEpPCHSUIAphl INTHJIBMEH, TYMaHMEH, oJCi3 JKeilMeH Oipre
aTMocdepaiarbl 3USHIBI MIBIFAPBIHABUIAPBIH TapalyblHa JKOHE ocipece ayaHBbIH TIK apalacyblHa >KOJ
OepMEeHTIH MeTeOpOJIOTHSUIBIK KYOBUIBICTapFa kaTafbl. ATMOC(EpaHbIH TOMEHT1 KabaThIHIA BIABIPAY
naifna 6oxangsl. Op TYpii Ke3OepAeH Kocmajap TYCETiH aya KejieMi TaOMFW TypAe€ ILEKTelil, JacTaHy
kebeiie Oacraiipl. OcbUTaiia, SKOJMOTHSIBIK TYPFBIIAH alFaHa, WHBEPCUSUIAPIIBIH JKaFbIMCBI3 ocepi
onappIH aTMocdepaiarbl 3USHIIBI KOCTIAIAp/Ibl TApaTy YIIiH «KEIIiKTipeTiH» acepi 00BN TaOblIaIbl, Oy
03 Ke3eriH/ie oNlap/IbIH KOHIIEHTPANUSACHIHBIH ocyiHe okeneni [12, 13, 14].

JKeprijgikTi METEOpPOJIOTHUSIIBIK JKaFaaiaap arMoc(epalblK ayaHbIH callachiHa €JICYJi acep eTell.
MyHnpa GipHete dakTopiap acep eTyi MyMKiH:

1. JlacTaymibl 3aTTapIblH CYHMBUITYBI: K€ MEH ayaHbIH TYpOYJIEHTTITi JlacTaymibl 3aTTaplIbIH
CYHBUITYBIHA JKOHE oOyapipl Oacka aiiMakTapra >KbUDKBITYFa KOMEKTecelni. Aya aiHaibIMbl TOMEH
aliMakTap/ia 1acTaylibl 3aTTap/bIH KUHATYbl MYMKIH/IT] >KOFapHl.

2. Jlactayuisl 3aTTapAblH Tapaybl: JKEJ CHUSKTHl METEOPOJIOTHSUIIBIK JKaFaainap arMocdepanars
JacTaymbl 3aTTapAblH TapalyblHa ocep €Tyl MyMkiH. KymTi jken nacTtaymsl 3aTTapAbl TapaTyra
KOMEKTeCe/11, aJl THIHBIII JKaFAaiiap JacTaynibl 3aTTapblH KUHATYBIHA 9KETyl MYMKIH.

3. Temmeparypa MHBepCHsIIApHI: KeHOip KaFmainap/a, acipece CybIK KyHIIEp/e, )KbUIbI aya CYbIK
ayaJaH >Korapbl OOJIFaH KepjAe TeMmIeparypa WHBEpPCHACH O0Nybl MYMKiH. byn nacraymiel 3atTapibl
TOMEHIe YCTall, ayaHbIH CallachlH HalllapJIaTybIHA aJlbIl Kelly Kayri 0ap.

4. YKaybIH-IAIIBIH: KaHOBIP MEH Kap ayaJarbl JIacTaylIbl 3aTTaplbl XKYBII, ayaHbIH CalachiH
yakpITIIA >KakcapTaapl. JlereHMeH, KkehOip >karfailapaa >KayblH-IIAIIBIH JIacTaylIbl 3aTTapMeH Jie
OpEKEeTTECI, KBIILIKBUT )KaHOBIP CHUSAKTHI )KaHa MICeIeNIep i TyAbIpabl.

5. AtMocdeparnblk KbICBIM: aTMOC(EpaNblK KbICBIMHBIH ©3repyl ayaHblH KO3FajbIChl MEH
alfHaJIBIMBIHA dCep €Tyl MYMKIiH, OYJI JIaCTayIlIbl 3aTTap/IbIH TAPaIybIHA JIa ©3 9CEPIH THTi3yl MYMKIH.

6. Kyn OGencenpminiri: KyH paavanusicbl arMocepagarbl XUMHSUIBIK peakLusylapFa 9cep eTill,
O30HHBIH JKoHE 0acKa JIACTayIIbl 3aTTaP/IbIH Maiaa O0IybIHA dKEIe .

101



7. Aya BUTFQIBUIBIFBL BUTFAIIBUIBIK aTMOCchepasarbl XUMHUSUIBIK TPOLECTEPre JKOHE JIACTAYIIIBI
3aTTapIbIH TapaTyblHa J1a 9CEP €Tyl MYMKIH.

ATMOchepanbIK FUIBIME 3epTTEYJIep aya camachlH AdJTipeK Oomkay skoHe OacKapy YIIiH OCBI XKoHE
Oacka daktoprmapasl eckepedi. MeETEOPONIOTHUSIBIK JKaFdaiapblH JIACTAyIIbl 3aTTapMEH e3apa
OpeKeTTecyiH TYCiHy JIaCTaHyAbIH JCHCAyNBIKKA JXOHE KOpIIaraH OpTaFa THTI3ETIH JCepiH azaity
CTpaTerusuIapbIH xKacayra kemekreceni [15].

3eprTey oobekTici: Opait Kanacel Kyc (hadpuKackl aiMarbIHBIH aTMOC(EpabIK aya canachl.

AHBIKTAJIaTBIH MapaMeTpJiep: a30T OKCHJ, a30T JTUOKCHI, KOMIPTEK OKCHI, KYKIPT THOKCHIII,
METEOPOJIOTHSIIBIK TTapaMeTpIiep (aya TeMIepaTypachl, JKaybIH-IIAIIbIH, )KeJl JKbUIIaM/IbIFbL, )Ke]l OaFbITHI,
TYMaH).

ATMocdepanbl mactaymbsl 3artap koHueHtpanusicst MEMCT 17.2.1.01-76 «TacransiMmaapabia
Kypambl OOWBIHINA KiIacCH(UKANUACEy OOWBIHIIA anbiHABl. OCHl CTaHIApT aTMOC(epaHbIH JACTaHy
KO3AEpiHeH 3WSAHABI 3aTTap LIBIFAPBIHABUIAPBIHBIH KypaMbl MEH MMIApTTHl OenrineyneH KYpbUIBIMBI
OOWBIHINIA XKIKTETYiH OCNTiIeimi.

Jlactaymibr 3aTTap koHneHTpamuscel MoHaepi aBromartsl 'AHK 4 Pb razanammsaropeiven 2022
JKBUTIBIH TaMbI3, Kaparma skoHe 2023 KbUTIBIH aKIaH aimapelHaa 2 anrta OONWBIHINA aTbIHIbL.

MeTeopoorHsIbIK apameTrpiep (aya TeMIieparypachl, »KayblH-IIAIIBIH, JKE KbUIJAM/IBIFBI, JKell
OarbrTel, TyMan) PMK Kasrunpomer pecMu caliThIHAH aibIHIB [3].

Hortu:kenepi. XKorappiga alTeurFaHmail, METEOPONOTHUSIIBIK TTapaMeTpIIep JIaCTaylIbl 3aTTapablH
TachIMANIaHybIH, TAPAybIH KOHE TYPJICHYIH aHBIKTai OTBHIPHII, Oenrisi Oip aliMakTarsl aTMochepabIK
ayaHBIH JIacTaHy JICHTeHiHe Tikenel acep eremi [S]. KemkbpUIIbIK MOTIMETTEPMEH CAIBICTBIPY aFbIMIAFbI
aya paibl KaFJailapblHBIH KOHTEKCTIH KaMTaMachl3 €Teli KoHe KIMUMAaT TeH aya-pallblHBIH e3repyi
Typasisl Ke0ipeK HeTi3/IeNITeH KOPBITHIHABI XKacayFa keMekTeceni (1-kecre).

Kectre 1 — KoIDKBUIIBIK MOIIMETTEPMEH CANIBICTBIPFAH/IA 3€PTTEY JKYPIi3lIreH yaKbITTarbl KIMMAaTTHIK
skarmainapsl (Opalt Kaaacskl METEOPOIOTHSIIBIK CTAHITMACHIHBIH MAJIiMETTepi OalbIHIIA)

. Tams13 Kapama Axnan
Opraria Kyni Koemxbuiabl Komxkpuiasl Koemxksuiasl
MoniMeTTep KBUVIBIK 9022 5. KBLVIBIK 5022 5. KBLVIDIK | 5023 5.
MOJTIMETTEP MOJTIMETTED MOJTIMETTED
1 2 3 4 5 6 7
JKaybIH-1aibsg, MM 10,0 0,1 9,0 1,2 6,0 2,8
HKayblH-WALIbIH 3,2 1 5,5 4 4,4 -
i3nepi, %
1 2 3 4 5 6 7
Aya O Y PAEE 20,6 26,5 3,0 0,4 12,4 7,0
JKen sKpU1IaMIbIFbL, 5 5 7 3 5 3
m/c
TymaHHBIH
Kaitrananysr, % 0.1 51 2 3,5 1

1-xecrene 2022 >XpUIABIH TaMbI3 >KoHE Kapama, 2023 SKpUIABIH akmad aimapeimarsl Opan
KaJIaChIHAaFbl KJIMMATTBIK CUIIaTTaMajapbl kepcerinred. 2022 buiably Kaparia, 2023 KbULIbIH aKaH
alinapbIHIa JKaybIH-IIAIIBIH )KOHE OHBIH 1371epi, aya TeMIepaTypachl, >KeJl KbUIIaM/bIFbI )KOHE TYMaHHBIH
KalTalaHybl KOIDKBUIIBIK KIMMATTHIK MOJIMETTEPMEH CaJIbICThIPFaHIa TOMEH eKCeHMIr Oaikanazpl [7].
TambI3 aiibl KaybIH-IIANIBIH )KOHE OHBIH 13JIEpi, el )KbULIAMIBIFBI )KOHE TYMAaHHBIH KalTallaHyIIbIIBIFbI
KOIDKBUIIBIK KJIMMATTHIK MOJIIMETTEPMEH CABICTBIPDFAHIA TOMEH, al aya TeMIIepaTypachl >KOFaphbl
OonraHabiFbl Oailikananel. by, HeriziHeH, KIMMATTHIH e3repyiMeH OaiinanbicThl. JKahaHABIK TyprbliaH
KJIMMATTBIH e3repyl Oenruni Oip alMakTapIblH aya-paibl jKaffaiiblHa €3 oCepiH Turisemi. Mbicajbl,
kahaHIBIK SKBUIBIHY aya TeMIlepaTypachl MEH >KaybIH-IIAIIBIHHBIH TapalyblHa 9Cep €Tyl MYMKIH.
CoHBIMEH Kartap, Xeprimikri ¢axTopiap Aa e3 acepiH Turizedi. XaJblK TBHIFBI3ABIFBIHBIH, Kaja
KYPBUIBICBIHBIH, KepJli MaijaianylblH KoHe 0acka Ja KeprilikTi (akTopiapiAblH e3repyi aya paiubl
*KaFIaiblHa J]a 9cep €Ty BIKTUMAIBIFBI 0ap.

ATMocdepaiarpl JIacTaylibl 3aTTapAblH KOHLEHTPAUMSCBIHBIH JKYpici opTypii QakropiapMmeH
AHBIKTAJIA/Ibl, MBICAIIBI, aTMOC(hEpaIbIK JKaFIaiinap, WbIFapblHAbLIAp KO3/epi, alMaKThIK reorpadus xoHe
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METEOPOJIOTHSIIBIK MPOIecTep. Op TYpil MayChIMAApIarkl JIACTAYIIbl 3aTTap/blH KOHIICHTPAIUSCHIHBIH
JKYPICiH JKaKChIpaK TYCiHY 'koHe Oarayiay YIIIiH aya carachlH YHeMi 0akbutay MaHbRAbB (1-cyperrep).

Cyper 1 — Herisri nacTayusl 3aTTap/IbIH OpTaIla KYHIIK KOHIEHTPAIMACHI, MI/M°
(a — 2022 pUTabIH TaMbI3 aifbl, 8 — 2022 KBUIIBIH Kapama aibl, 0 — 2023 >KbUIIBIH aKIaH aibl)

1-cypeTTe Herisri JlacTaylibl 3aTTapiblH, SFHU, a30T JUOKCHI, a30T OKCHUJi, KOMIPTEK OKCHII,
KYKipT auokcuairig Opan Kanacel Kyc (adpukace! aitmMarbiHIarel 2022 KBUIIBIH TaMbI3, Kapaiia jKoHe
2023 KBUINBIH aKMaH aiylapblHAaFbl OpTallla KYHIIK KOHIIEHTPAIUSACHl KepceTinreH. Tambi3 albiHIA
KOMIPTEK OKCHJI 9HE KYKIPT IMOKCHAI KOHICHTpalusuiapbl MoHIepi korapbl. Ce0eOi Tambl3 aiibl
ayBUIIIAPYaIIbUTFBIHBIH OSICeH IUTITIHIH JKOFaphUIAyhIH KU1 KOpPCeTedl KOHE OpPMaH OpTi MayChIMBI O0ITYBI
MYMKiH. OCIMIIKTEp/IiH XaHybl aTMoc(hepara KOMIPTEeTi TOTHIFBIH IIBIFapybl MYMKiH. OpMaHIbI JKary
KYKIPT JUOKCHIIHIH aTtMoc(epara TapaidyblHa bIKIad ereAl. Kapama ailblHma, a30T  OKCHJI
KOHIICHTPAIMSCHI CATIBICTHIPMAIIBI TYpAe *KoFapbl. Kapaia aifbiHIa KYH COyIJIeCiHiH Y3aKTBIFbI a3as/Ibl, Oy
atMocepana GOTOXMMUSIIBIK PEaKIMSIIAPIbIH, COHBIH IMIIHAE a30T OKCHATEPIHIH TY3UTy YaKbITHIHBIH
Y3aKTBIFBIH apTTHIPYBl MYMKiH. AKMNaH aiiblHIa 0acka jJacTaylibl 3aTTap KOHIIEHTpAIUAChIHA KaparaH/ia
KYKIPT JIMOKCH/II KOHIICHTPAIUSCHIHBIH MOHI ToMeH. OHBIH ce0e0i, METEOPOIOTHsIIBIK XKaFaainap. AKnaH
aifpIHIa KeiOip aiiMakTapga atmocdepa TypakTaHaIbl jKOHE Kepi aTMOC(epaiblK HMHBEPCHSIIAP CHPEK
0orysl MyMKiH. ByJ1 mactaymibl 3aTTap IbIH XKaKChIpaK bIIbIPAybIHA )KOHE OJapIbIH aTMOC(hepaHbIH TOMEHT
KabaTTapblH/Ia KOHIICHTPAIMSICEIHBIH TOMEHIeyiHe bIKal etei. COHbIMEH KaTap, KbICTa TeMIIEpaTypa Kui
TOMEHJIelai, Oyl KyKIipT AHOKCHIIHIH IIBIFAPBIHABIIAPEIHA BIKIA eTeTiH KeWOip mporecTepain
OencenaiiriHe ocep eTyi Mym™mKiH [16, 17, 18].

Keuik, eHzipicTik mporectep >koHE aJaMHBIH 0acKa Ja opeKeTTepiHe OalylaHbICThI Kajlanap MeH
OHEPKACINTIK ayfaHaapaa a3oT JUOKCHIl, a30T OKCHAl, KOMIPTEK OKCHAl, KYKIPT TUOKCHIIHIH OFapbl
KOHIICHTPAIMACH! KHi Ke3aecedi. ATMocepanarbl 3USHIBI 3aTTap/blH KOHLEHTPAIMACHIHBIH OpTaria
HIEKTEpi MEH HOPMATUBTEPIH aJaM JICHCAYJIBIFBl MEH KOpIaFaH OpTa YIIiH KayilcCi3MiKTi KaMTaMachl3 €Ty
MaKCaTbIHJa XKEPTiTKTI ®KoHE YITTHIK TaOUFATTBI KOpray opraHjapsl Oenrineiini. Ockl cTaHIapTTapra
ColiKecTiriH Oarayiay YIIiH aya calmachlHBIH MOHMTOPHMHIT TYPaKThl TypAe Xypriziieni. Erep nacraymsl
3aTTapAbIH Mellepi OelrijeHreH HopMaiapAaH ackll KeTce, Oy aaM AeHCayNbIFbl MEH KOpIIaFraH OpTara
Tepic canmapsl 001abl (2-KecTe).

Kecre 2— Opau kanacel 60HbIHIIA HETi3T1 JIaCTaylIbl 3aTTapAbIH OpTalla KOHIEHTPALUICH (MI/M?)

At A3o0T 1uoxcumi A3oT oxcui Kemiprek okcuai | KykipTt quokcui
Tame13, 2022 0,0034 0,0141 1,23 0,0090
Kapama, 2022 0,0031 0,0043 1,03 0,0049
Axman, 2023 0,0158 0,0152 1,11 0,0036
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HopmartusTik

. 0,04 0,06 3,0 0,05
MOHJIepi

2-xectene 2022 KbUIABIH TaMbl3, Kapaia »oHe 2023 >KbUIABIH akiaH aiapbiagarsl Opai
KaJachlHIaFrbl aTMoc(epalblk ayaHbl JIAaCTAayIIbl 3aTTapAblH KOHLEHTPALUWSCHIHBIH OpTalla MOHZAEpPi
kepceTinreH. KecteneH xas3Fbl yakpITTa Ja, KY3Ti YakKbITTa Ja, KbICKBl YaKbITTa Jia a30T OKCHIi, a30T
JUOKCHII, KOMIPTEK OKCHl JKOHE KYKIPT MTHOKCHIII MOHAEpI HOpMaJaH acHaraHABIFbIH Kepyre Ooabl.
CoHBIMEH KaTap, TaMbl3 albIHAAFbl JacTayllbl 3aTTap KOHIEHTPAUMSCHIHBIH OpTalla MoOHI Kaparia
allbIHAAFbIIaH KOFapbl eKeHAiri Oaiikamampl. Oran OacThl ce0em - TaMmbl3 aWbBIHAAFBl JKOFaphl aya
temneparypacsl (1-kecrte). JKa3 mesriminamge keibip ayganmap/a *KbUIbl aya CybIK ayaiaH >KOFapbl OOJIFaH
Ke37e TepMILUIBIK MHBEPCHsUIAp MYMKiH. MyH&mail WHBepcHsuIap ayaHbBIH TIK aiHaJBIMBIHA KeIepri
KeJTipim, aTMocQepaHblH TOMEHT1 KabaTTapbIH/Ia JACTAYIIbI 3aTTapAbl YCTAIll, OJapAbIH KOHIEHTPALUSICHIH
apTTEIpysl MyMKiH. COHBIMEH KaTap Kapalla aifblHIa TaMbI3 aifblHa KaparaHaa CalbICTHIPMAalbl TYpPIC,
KaybIH-IIAIIBIH Ko d>kayraH. Ky3 aifblHIa nactaymisl 3aTTapAblH KOHIEHTPALMSCHIH TOMEHICTIN
OTBIPAThIH KYIUTI *aybIH-IIAIBIH xKui xkayans! [13]. XKanObIp cysl OemmiekTepi xoHe Oacka JacTaylibl
3aTTapAbl XKep OeTiHe Tycipy apKbUIbl aTMocdepanad (U3NKAIBIK TYPAE albll TacTail anaasl. byn mponecc
«MEXaHUKAIIBIK JKOI0» JIeTI aTaiazpl. JKaHOBIp Cybl COHBIMEH KaTap aTMocdepasarsl JacTayIbl 3aTTapbl
<«OKYBII», ONapJbl JKepre Oapap Ke3zue OeTTepre TYHABIpaabl. by mporecc ayaHsl TazapTyra KOMEKTECE .
JKaywiH-ameiH  aTMocdepanarbl JacTaylibl 3aTTapAblH KOHIIEHTPAIMSCHIH CYHBUITHIN, OJapAbl Ta3a
ayaMeH aparnacTeipa anajisl. [6]. AKmaH alfbIHIA a30T AUOKCHII MEH a30T OKCHII MOHJIEPI eoyip JKOFapHhI.
Ce06e0bi akmaH aifbl JKbUTBITY K€3€HiHIH alibl 00BN TaObLIa bl A30T OKCHATEPI KOMIip, MYHAN, TU3ENbh )KOHE
TaOUFH Ta3/pl XKary Ke3iHJle, acipece 3JIEKTp CTaHIMsUIApbIHA IIbIFapbliaasl. KpicTa KO KO3FaNBICH 1a
a30T OKCH[IHIH JCHTeiiHe ocep eTyi MyMKiH. MpIcanbl, iIITeH >KaHATHIH KO3FANTKBIIIBI 0ap KOIIKTEpIi
naiianany Ke3inae a3ot okcuarepi oemineni [10].

HaCTayIHI)I 3aTTapAblH KOHICHTPAIUACBI MCH METCOPOJIOTUAIIBIK KGpCGTKiIHTCp apacCbIHAAar bl
OaiiyaHpic KOppensius Kod(pQHUIMEHTIMEH aHbIKTanabl. Koppensuus KodpQUIMEHTTEpiHIH KYLIiH
Oaranay xe3inge Yennok mkamacel KOianaHeuas! (3-kecre) [2].

Kecte 3 — Yennok mkanacel OOHBIHIIA KOPPENSALUs KOOQPHUINEHTIHIH MOH1

BaiinaHbICTBIH Bonran ke3ne koppensius k03hOUIHEHTIHIH MoHI
TBIFBI3/IBIFBI
Tike OaiiyaHbIC Kepi Gaiinanbic

Ouici3 0,1-0,3 (-0,3)-(-0,1)

Opraina 0,3-0,5 (-0,5)-(-0,3)

Kepinerinneii 0,5-0,7 (-0,7)-(-0,5)

Xorapsr 0,7-0,9 (-0,9)-(-0,7)
OTe Koraphl 0,9-1 (-1)-(-0,9)

3-KecTe KapbhIM-KaTBIHACTHIH CalalblK CUTIaThIH Oaranay Yeyok Imkanackl OOWBIHIIA KOPPEIISIUS
ko duimenTine HerizaenreH. By mKkana komiMri xyiie *KoHe apTyp:i OackUIbIMIapa OHbI KOPCETYAIH
€Ki HycKachIH Ta0yra O6osaapl. OcblFaH KapaMacTaH, e oK IIKazackl apKachlHAa CAaHABIK MOH/II CallaIbIK
Oaranayra TYpJICHIIpY MYMKiH 0onaer (4-KecTe).

Kecre 4 — Jlactaynibl 3aTTap KOHIEHTPAIHUSCHIHBIH KOppeIsiist Koddduimenti

Jlactay1iibl 3aTTap KOHIEHTPAIUSACHIHBIH KOPPEIISAIINS
A MeTeopoIorHsUTBIK KO3 UIUEHTI
napamer i i
p |y Azor ' Asor oxemi KOMlpT?K Kykipt .
JTHOKCHTI OKCHII JTUOKCHTI
Aya Temneparypacsl 0,6 -0,02 0,2 -2,0
TambI3
JKaybIH-1manibia 0,6 -0,4 0,1 0,9
Aya Temnieparypachl 0,3 -0,3 -04 0,3
Kapama
JKaybIH-manibia 0,1 0,1 0,4 -0,3
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Aya TeMnieparypacsl 0,1 0,8 0,01 0,1

Axmnan
KaypH-mansx 0,2 0,8 -0,4 0,4

4-xecresie HETI3I JIaCTAYIIBI 3aTTapAbIH TaMbI3, Kapalia, aklaH aiaapblHIa aya TeMIepaTypacsl
JKOHE JKayblH-IIAIIBIHMEH OaiaHplc Kylli Koppenmsuus Kod(pQUIMEeHTi apKpUIbl KOpPCETIIreH.
Hotmxkecinae Tambizaa xayblH-IIAIIBIH MEH KYKipT AUOKCHI apachlH/a, COHJai-aK aKnaHaa a30T OKCUIi
MEH aya TeMIlepaTypachl MEH >aybIH-IIAIIBIH apachlHAa >XOrapbl Oaiimanpic Oaikamasl [2]. Tambrz
alibIHAAFbl JKOFapbl OalnaHBICTBIH OO0Nybl arMocdepalblk ayagarbl KYKIPT IHOKCHIl JACHTeHiHIH
JKOFapbUIayblHa OalIaHBICTBl KBIIIKBUIABIK JKaybIH-IIAIBIHMEH OaiinaHpicThl. TaMbl3 aifblHza aliMakka
JKOHE KIIMMATTHIK JKaraainapra OailyIaHbICThI KBIIKBUIIBIK JKaybIH-IIIAIIBIHHBIH KapKBIH/IBI KAJIbINTAaCybIHA
BIKIIAJT €TETIH TEPMUSIIBIK TPOIECTEPIiH KOFapbutaybl MyMKiH. COHIali-aK OTBIHHBIH KYKIPT KYpaMbIH
a3aliTy oHE ayara IIBIFAPBIHIABUIAPABI a3aHTy TEXHOJOTHSUIAPBIH €HTi3y KYKIPT JHOKCHIAI JAEHTeHiH
TOMEH/JIETYT€ )KOHE COHBIH HOTIDKECIH/IE KBIIIKBUIIBIK KaybIH-IIAIIBIHHBIH TY3UTyiH a3aiiTyra OONaThIHBIH
artar oTKeH jkeH [11]. AKma" aifpIHIa a30T OKCHATEPIHIH JKOFaphl MCHICHiHIH HETi3ri Ke31 0HepKaCilTe,
JKBUTY 3JICKTp CTaHIMSJIApBIHAA, TEHEPaTOp KOHIBIPFBUIAPBIHAA, TYPMBICTBIK )KOHE 9PTYPIIi MaKcaTTarbl
IIITeH YKaHAThIH KO3FAJITKBIIITAP 1A )KaHApMaii Kary OOJIbII TaObLIaIbI.

ATtMocdepama TacTayIbl 3aTTap IbIH TAPATYBIHAA KEJIiH OaFbITHI MIENTYIII pell aTKapanbl. JKemveH
TachIMaJIaHATBIH aya Maccallapbl JacTaHyAbl alWTapibIKTall KalbIKTBIKKA XOHE SPTYpJl OarbpITTapra
taceiMaiiaid anazapl. JKen yacTaHyabl Oip aliMakTaH CKiHIN aliMakkKa JKbLDKBITa anajnel. JlactaHy kesi
Oenrim Oip ’xepme opHamacca, >kKenm Oyl 3aTTapAbl Oacka aiiMakTapra amapybl MYMKiH, OYJI COJl
aliMaKTap/arbl aya carachlHBIH ITpodiieManapbiaa okenyi MyMKiH [ 19, 20]. XKen epaexTepi atmochepamars
JacTaHyapbIH TapalyblH TalJay YIIiH KOJAaHbUIa bl ByJl @HEepKaCiNTIK MIBIFapbUIBIMIAPAbIH, TOTCHIIIC
JKarFainapaplH ocepiH Oaranay Ke3iHJe HeMece TOTEHIe Xarjaail Ke3iHIeri opeKeTTepni >Kocmapiay
Ke3iH/e maiinanel 60ysl MYMKiH (2-CypeT).

C C
Cb— —CL o~
/ \ Ch il
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0B ‘oL T OB ol
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a) 9) 0)

Cyper 2 — Opaut kanacsl Kyc (hadprKkachel alilMarbIHIaFbl 3€PTTEY KYPri3iireH Ke3eHaepaeri kel
epHeri (a — 2022 bUIIBIH TaMbI3 aiibl, @ — 2022 ®bULABIH Kapaiia aiibl, 0 — 2023 KbUIIbIH aKI1aH aiibl)

2-cyperre Opan kamaceiHmarbl 2022 KbUIIBIH Tambl3, Kapama joHe 2023 >KbpUIIBIH aKnaH
almapeIHIarel kel opHekTepi OciiHenenreH. JKen epHeri OOMBbIHIIA TaMbl3 aWbIHIA KEJI, HETI3IHEH,
OHTYCTIK OarbITTaH, Kapallla albIH/Ia MILIFBIC OAFBITTaH, aKIIaH albIHAa CONTYCTIKTECH, IIBIFBICTAH 0achIM
cokkaH. OHTYCTIKTEH >KeJI COKca, JIaCTaHy COJTYCTIK-OaTbicKa Kapail KbUDKHIBL. JlacTay Ke3iHeH
COJNTYCTIK-0aThICKa Kapail OpHaJIACKaH OHJIPIC OPBIHJApHI HIBIFAPBIHIBLIAPABIH TapalyblHa ocep eTyi
MYMKIiH. Byt sxent 0arbIThIH 01Ty XaJIbIK IEH KOpIlaraH OpTaFa SCEPiH a3aiTy IapaiapbiH )Kocnapiiay jKoHe
JKy3ere acelpy yuuiH MaHp3abl. LlbFbicTaH cOKkaH kel OaThicka Kapai jacrtainel. Leirapeiaabuiap
Ke3eH OaThICKa Kapail OpHaJacKaH >kepiepre acep erexi. JleHcaynblKKa oHe KopIIaraH OpTara Scepi
Oaranay ke3iHjae ochl pakTOpabl eckepy Ae MaHbI3abl. CONTYCTIKTEH COKKAH YKeJI JIaCTaHy bl OHTYCTIKKE
corajel. LbFrapeiaapuiapra OipiHIni OO KO3/(iH OHTYCTITIHACT OpBIHIAp acep erei. by xken OarbIThIH
Oiy KoplLIaraH OpTaHbl KOpray >KoHE KayilCi3[iK cTpaTerusjiapblH 93ipiey YIniH MaHbi3abl. Jlactany
KOHIICHTPAIMAChl MEH CHIAThIHA OalJIaHBICTBI el OpTYpJi ayMaKTaplarbl aya carnachlHa dcep eTyi
MYMKIiH. ByJ1 acipece Kayianap, OHepKacil ailMaKTaphl )koHe 0acKa Ja el MeKeHIep YIIiH MaHbI3Ibl 00JTybI
MYMKiH.

KopsiToinabl. Kyprizinren 3eprrey HoTmwkeciHze Opan Kamacel Kyc (aOpukachkl ailMarbiHIA
JacTaymibl 3aTTap KOHIEHTPALMSICHl MEH METEOPOJIOTHSIIBIK TapamMeTpiiep apachblHIarbl OaiaHbIC
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KapacTeIpbuIbl. Opai Kaytackl Kyc (paOpuKachIHBIH aiiMarbIHaa aTMOc(epablK aya carmachlHa KEPriliKTi
METEOPOJIOTHSIIBIK ITapaMeTpiIep it acepi Oap ekeHi Oenriii 6oapl. HoTmwkenep bIKTHMAI caigap Typajibl
eCKepTeli XOoHE e3repMelli KIMMaT >KarJailblHIa ayaHbIH JIaCTaHYBIH a3alTy YIIiH erKeH-Ter:Keumi
3epTTeyJep MEH cascaTThl 93ipieyAiH MaHbI3ABUTBIFBIH KopceTeai. 3epTTey Ke3iHe Kenecifel HoTmxKenep
ANBIH]IBL.

1. KapacThIpbUIblll OTBIPFAH KE3CHICTI METCOPOJIOTHSUIBIK MOTIMETTEp MEH KOIDKBUIIBIK
MOJIIMETTEP/Ii CaNbICTBHIPFAaHIa, Ka31pri Ke3eH 1€ JKaybIH-IIAIIBIH MeJIIepi a3, aya TeMIepaTypachl dKOFapbl
6onp1. MyHzait e3repicTiH 00MyBIHBIH ce6eli — xahaHABIK KITNMATTHIH 03repyi.

2. Heri3ri nacraymibl 3aTTaplblH KOHIICHTPAIMACHIHBIH TaMbI3, Kapalia, aklaH aiaapblHaarbl
opTaiia KyHIiK KOHIEHTpauusIapbl OOMBIHINA TAMBI3 allbIHa KOMIPTEK OKCHI, KYKipT TMOKCH1, Kapalia
aliblH/a a30T OKCHJI CaNbICTBIPMAJbl TYPAE JKOFaphl, ajl aknaH aibiHaa OackajgapblHa KaparaHia, KYKipT
JTUOKCHIIHIH MOHI TOMEH.

3. Opau xayacsl OOMBIHIIA HETI3I1 JacTaylibl 3aTTapAbIH OpTalla KOHIEHTPALUSICHl MOHAEP] TaMbI3,
Kapallia, aKraH aiIapblHa HOPMaTUBTI MOHJIEPIHEH acTaraHAbIFbI OeNriii OOJIbL.

4. Aya TeMmmeparypachl JKOHE KAybIH-IIAIIBIH MEH HETI3Trl JacTaymibl 3aTTap KOHIEHTPAIHICHI
apacbeIHIarsl OaimaHpIcThl UenoK mIKanachl OOMBIHINA KapacTHIPeULABL. HoTikeciHae TaMbI3na KayblH-
HIAIIBIH MEH KYKIPT AMOKCHIII apachlHIa, COHAi-aK aKMaH/a a30T OKCHJII MEH aya TeMIIepaTypachkl MEH
JKaybIH-TIIAMIBIH apachlHa XKoFaphl Oaimaneic Oalikanmel. KeiiOip aliMakrapia Tambl3 MayCBHIMABIK Jala
OPTTepiHiH YaKbITHI 00JTybl MYMKiH. bHOMaccaHsI )kary aTMocdepara KyKipT JUOKCH/II IIBIFapBIHABLIAPBIH
aliTapneIkTail apTTRIPYBl MYMKiH. KenrereH aiimakrapja KpICTa >KBUIBITYFa CYpaHbIC apTaibl. JKbLIBITY
OTBIHIAPBIH MalIaIaHy, aCipece oiap arail HeMeCce KOMip CHSIKTBI JKETIIMEreH Ke3/ep 00Jica, a30T OKCH/II
IIBIFAPBIH/IBIIAPBIHBIH MaHBI3/IBI K©31 00yl MYMKIH.

5. 3epTTey KYpri3uIreH Ke3eHaepaeri xell OarbIThIMEH XKeJl OpHET] TYPFBI3bUIIBL. Heri3ineH, e
OaFrbIThl TAMBI3 aiibIH/Ia OHTYCTIK OaFBITTaH, Kapallla aibIH/a MIBIFBIC OAFBITTaH, aKIaH aibIHIa CONTYCTIK,
HIBIFBIC OAFBITTAP/IAH COKKAH.

TyXKBIpBIMIA Kele, aya camachlHa METCOPOJIOTHSIIBIK (DAKTOPIAPIBIH 9CEPiH 3ePTTEY MaHBI3IbI
OaiiylaHbBICTAP/IBI Al b )KOHE Ka3ipri 3aMaHFbl 3KOJIOTHSUIBIK XKOHE KIIMMATTHIK Maceeep KOHTCKCTIH/Ie
Hazap ayAapyAbl Talam eTelli. AJBIHFAaH HOTH)KEJIEep METEOPOJIOTHSUIBIK TMPOLECTEePIiH JUHAMUKACHIH
ecKepe OTHIPHII, ayaHbIH JIACTAHYBIH Oaranay MeH OacKapyfa KeIlleH i TOCUINIH KaKETTUTrH KepceTe .
By 3eprTey opTypii aiiMakTap MEH KIIMMATTHIK KaFaainapIbl KAMTHTBIH FBUIBIMH 3€pTTEYJIEp/Ii OaH api
KYprisyni, coHpaii-ak armocdepanbl Oakpiiay OOWBIHINA  KYHI-KITepAi  apTTBIPYABl  KOHE
METEOPOJIOTHSIIBIK (hakTopiapblH atMochepasblK aya camachlHa Tepic oCepiH a3zaliTyra OarbITTaliFaH
apanapabl 93ipJiey/i Tajarm eTei.

OJIEBUETTEP TI3IMI

1 Banta, R. M. Alvarez et al Dependence of daily peak O3 concentrations near Houston, Texas on
environmental factors: wind speed, temperature, and boundary-layer depth [Tekcr] / R. M. Banta, C. J.
Senff, R. J. Alvarez et al // Atmospheric Environment. — 2011, — Ne 1. — B. 162-173.

2 AumeneficoBa, H.K. Atmocdepanarpl mactaymisl 3aTTapAblH KOHIIEHTPAIUSCHIHBIH JKE
KBUIIAMJIBIFbIHA, aya TemmeparypacbiHa Toyenniniri [Texcr] / H.K. AnwneticoBa, B.E. ['ybamesa //
Fouibimra xon - 2023. — 2023. — B. 22-26.

3  Kasrugpomer [Onexkrponablix  pecypc] //  Kasrmgpomer : [caiir]. — URL:
https://www.kazhydromet.kz/.

4 Cai, W. Weather conditions conducive to Beijing severe haze more frequent under climate change
[Texcr] / W. Cai, K. Li, H. Liao, H. Wang and L. Wu // Nat. Clim. Change. — 2017. —
Ne 7. — B. 257-262.

5 Jacob, D. J. Effect of climate change on air quality [Tekct] / D. J. Jacob and D. A. Winner //
Atmos. Environ. — 2009. — Ne 43. — B. 51-23.

6 T. Chen, S. Chen Characterization of air pollution in urban areas of Yangtze River Delta, China
[Texcr] / T. Chen, S. Deng, Y. Gao, L. Qu, M. Li, and D. Chen // Chinese Geographical Science. — 2017.
— Ne 5. — b. 836-846.

7 Hu, D. J. Urban air quality, meteorology and traffic linkages: evidence from a sixteen-day
particulate matter pollution event in December 2015, Beijing [Texcr] / D. Hu, J. Wu, K. Tian, L. Liao, M.
Xu, and Y. Du // Journal of Environmental Sciences. — 2017. — Ne 59. — Bb. 30-38.

8 C. Shi, R. Meteorological conditions conducive to PM2.5 pollution in winter 2016/2017 in the
western Yangtze River Delta, China [Tekcr] / C. Shi, R. Yuan, B. Wu et al. // Science Of the Total
Environment. — 2018. — Ne 642. — B. 1221-1232.

106



9 Mahmud, A. Climate impact on airborne particulate matter concentrations in California using seven
year analysis periods [Texcr] / A. Mahmud, M. Hixson, J. Hu, Z. Zhao, S.-H. Chen, and
M. J. Kleeman // Atmospheric Chemistry and Physics. — 2010. — Ne 22. — b. 1197-1214.

10 Adame, J. A. Application of cluster analysis to surface ozone, NO2 and SO2 daily patterns in an
industrial area in Central-Southern Spain measured with a DOAS system [Tekcr] /J. A. Adame, A. Notario,
F. Villanueva, and J. Albaladejo // Science of the Total Environment. — 2012. — Ne 429. — B. 281-291.

11 Murray, F.W. On the computation of saturation vapor pressure [Tekct]/Murray, F.W // Meteorol.
—2018. — Ne 11. — B. 203-204.

12 Analitis, A . Synergistic effects of ambient temperature and air pollution on health in Europe
[Teker] / A. Analitis et al // project Int. J. Environ. Res. Public Health . — 2018. — Ne 15. — b. 18-56.

13 Ashmore, M, R. Assessing the future global impacts of ozone on vegetation [Tekcr] /
M. R. Ashmore // Plant Cell Environ. — 2005. — Ne 28. — B. 64.

14 Knowlton, K. Assessing ozone-related health impacts under a changing climate [Tekcr] /
K. Knowlton, J. Rosenthal, C. Hogrefe, B. Lynn, S. Gaffin, R. Goldberg et al // Environ Health Perspect.
— 2004. — Ne 15. — B. 57-63.

15 Watts, N. Health and climate change: policy responses to protect public health [Texkcr] /
N. Watts, WN . Adger, P. Agnolucci, A. Blackstock, P. Byass, WJ. Cai et al // Lancet. — 2015. —
Ne 386. — b. 61-91.

16 Bernardino, A. D. Pollutant fluxes in two-dimensional street canyons  [Tekcr] /
A. Di Bernardino et al // Urban climate. — 2018. — Ne 14. — b. 43-48.

17 Elminir, H.K. Dependence of urban air pollutants on meteorology [Tekcr] / H.K. Elminir // Sci.
Total Environ. — 2005. — Ne 9. — B. 54-59.

18 Zhang, Q. et al Transboundary health impacts of transported global air pollution and international
trade [Tekct] / Q. Zhang et al // Nature. — 2017. — Ne 543, — B. 705-709.

19 Landrigan, P. J. Air pollution and health [Tekcr] / Landrigan, P. J. // Lancet Public Health. —
2017. — Ne 2. — Bb. 4-5.

20 Zhang, X. The impact of exposure to air pollution on cognitive performance [Tekcr] /
X. Zhang, X. Chen, & X. Zhang // Proc. Natl. Acad. Sci. USA. — 2018. — Ne 115. — b. 9193-9197.

REFERENCES

1 Banta, R. M. Alvarez et al Dependence of daily peak O3 concentrations near Houston, Texas on
environmental factors: wind speed, temperature, and boundary-layer depth [Text] / R. M. Banta, C. J. Senff,
R. J. Alvarez et al // Atmospheric Environment. — 2011, — Ne 1. — b. 162-173.

2 Al'pejsova, N.K. Atmosferadagy lastaushy zattardyn koncentraciyasynyn zhel zhyldamdygyna, aua
temperaturasyna taueldiligi [Tekst] / N.K. Al'pejsova, B.E. Gubasheva // Gylymra zhol - 2023. — 2023.
— B. 22-26.

3 Kazgidromet [Elektrondyk resurs] // Kazgidromet : [sajt]. — URL.: https://www.kazhydromet.kz/.

4 Cai, W. Weather conditions conducive to Beijing severe haze more frequent under climate change
[Text] / W. Cai, K. Li, H. Liao, H. Wang and L. Wu // Nat. Clim. Change. — 2017. —
Ne 7. — B. 257-262.

5 Jacob, D. J. Effect of climate change on air quality [Text]/D. J. Jacob and D. A. Winner // Atmos.
Environ. — 2009. — Ne 43. — B. 51-23.

6 T. Chen, S. Chen Characterization of air pollution in urban areas of Yangtze River Delta, China
[Text] / T. Chen, S. Deng, Y. Gao, L. Qu, M. Li, and D. Chen // Chinese Geographical Science. — 2017.
— Ne 5. — b. 836-846.

7 Hu, D. J. Urban air quality, meteorology and traffic linkages: evidence from a sixteen-day
particulate matter pollution event in December 2015, Beijing [Text] / D. Hu, J. Wu, K. Tian, L. Liao, M.
Xu, and Y. Du // Journal of Environmental Sciences. — 2017. — Ne 59. — Bb. 30-38.

8 C. Shi, R. Meteorological conditions conducive to PM2.5 pollution in winter 2016/2017 in the
western Yangtze River Delta, China [Text] / C. Shi, R. Yuan, B. Wu et al. // Science Of the Total
Environment. — 2018. — Ne 642. — B. 1221-1232.

9 Mahmud, A. Climate impact on airborne particulate matter concentrations in California using seven
year analysis periods [Text] / A. Mahmud, M. Hixson, J. Hu, Z. Zhao, S.-H. Chen, and
M. J. Kleeman // Atmospheric Chemistry and Physics. — 2010. — Ne 22. — b. 1197-1214.

10 Adame, J. A. Application of cluster analysis to surface ozone, NO2 and SO2 daily patterns in an
industrial area in Central-Southern Spain measured with a DOAS system [Text] / J. A. Adame, A. Notario,
F. Villanueva, and J. Albaladejo // Science of the Total Environment. — 2012. — Ne 429. — b. 281-291.

107



https://www.kazhydromet.kz/

11 Murray, F.W. On the computation of saturation vapor pressure [Text] / Murray, F.W // Meteorol.
— 2018. — Ne 11. — B. 203-204.

12 Analitis, A . Synergistic effects of ambient temperature and air pollution on health in Europe
[Text] / A. Analitis et al // project Int. J. Environ. Res. Public Health . — 2018. — Ne 15. — b. 18-56.

13 Ashmore, M, R. Assessing the future global impacts of ozone on vegetation [Text] /
M. R. Ashmore // Plant Cell Environ. — 2005. — Ne 28. — B. 64.

14 Knowlton, K. Assessing ozone-related health impacts under a changing climate [Text] /
K. Knowlton, J. Rosenthal, C. Hogrefe, B. Lynn, S. Gaffin, R. Goldberg et al // Environ Health Perspect.
— 2004. — Ne 15. — B. 57-63.

15 Watts, N. Health and climate change: policy responses to protect public health [Text] /
N. Watts, WN . Adger, P. Agnolucci, A. Blackstock, P. Byass, WJ. Cai et al // Lancet. — 2015. —
Ne 386. — B. 61-91.

16 Bernardino, A. D. Pollutant fluxes in two-dimensional street canyons  [Text] /
A.Di Bernardino et al // Urban climate. — 2018. — Ne 14, — b. 43-48.

17 Elminir, H.K. Dependence of urban air pollutants on meteorology [Text] / H.K. Elminir // Sci.
Total Environ. — 2005. — Ne 9. — B. 54-59.

18 Zhang, Q. et al Transboundary health impacts of transported global air pollution and international
trade [Text] / Q. Zhang etal // Nature. — 2017. — Ne 543. — B. 705-709.

19 Landrigan, P. J. Air pollution and health [Text] / Landrigan, P. J. // Lancet Public Health. —
2017. — Ne 2. — B. 4-5.

20 Zhang, X. The impact of exposure to air pollution on cognitive performance [Text] /
X. Zhang, X. Chen, & X. Zhang // Proc. Natl. Acad. Sci. USA. — 2018. — Ne 115. — B. 9193-9197.

PE3IOME

MeTteoponoruyecKye yCIOBHsI HTPAat0T BasKHYIO POJIb B HAKOIUIEHUH HITH PAaclpeaeseHnH BEIOPOCOB
3arpsA3HAIOLIMX BelecTB B aTMocdepe. To ecTh KOHLEHTpaums 3arpsi3HSIOIUX BELIECTB B atMocdepe
KOHTPOJIMPYETCI HE TONbKO cOpocaMy, HO H METCOPOJIOTHYECKUMH YCIOBHSIMH. PaznmmuHble
METEOpOoJIOTHYecKre (AKTOPBI TMO-Pa3sHOMY BIHSIOT Ha YPOBEHb 3arpsi3HEHUS BO3AyXa BpEIHBIMHU
npumecsiMu. [1ocTosiHHO AeHCTBYIOIIME MPUPOAHBIE (aKTOPhI - aTMOc(epHOe NaBieHHE, TeMIeparypa
BO3[yXa, CKOpOCTb W HallpaBIIEHHE BeTpa, BIWKHOCTh U TEPUOAUYECKH BO3HHKAIOIINE
METEOPOJIOTHUECKHE SBICHUS (KOJIMYECTBO OCAJKOB, TYMaH | T.JI.) - CIOCOOHBI H3MEHSTh KOHIICHTPAIUIO
BpPEIHBIX BELIECCTB B OIPEIENICHHBIX COYETAHHUSX, CHHONTHYECKHX YCIOBUSIX U (PU3UUECKOM COCTOSHUH
atMocdepsl (cTparudukanmsa) B JeciITKH pa3. HeGmaronpusiTHble METEOPOJIOTHYECKUE YCIOBHS
HaOJFOIAI0TCSI €KETOTHO ¥ MOTYT BO3HHMKATh HE3aBUCHMO OT CE30Ha rojia. B cBs3W ¢ 3TUM HEOOXOAMMO
MOCTOSIHHOE HAaOJIIOZIeHHEe 3a HeOJaronpUsATHBIMH CHHONTHYECKHMMH YCIOBHSMHU. Pacmpenenenwue,
MHTEHCUBHOCTb, MPOAOJDKUTEIBHOCTE M YAacTOTa H3MEHEHHH aTMOc(epHOro AaBlieHHS (OPMHUPYIOT
YCIOBUS TUPKYIISINH, CTpaTH(UKauio aTMochepsl, XapaKkTep MOTo/Ibl U KITMMATHYECKHH PEKUM B IIETIOM.
B craTthe nmokazaHa B3auMOCBSI3b MEXKy KOHIIEHTpAIHEH 3arpa3HsIOMINX BEIIECTB (TUOKCH]T a30Ta, OKCHT
a30Ta, OKCHUJ YIJIEpoJa, JUOKCHUI CEpPbl) U METEOPOJIOTMYECKUMH YCIOBUSMH. JlaHHBIE OBUIM B3ATHI U
COTIOCTABJICHBI B JIETHHE, OCEHHUE U 3UMHHE MECSIIBI.
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