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I'EOT'PA®UA 1 DKOJIOT'UA

VK 551.510.42 551.553.5 551.524.3

M.A. Jlokomenko', H.®. Enanckuii’, A.B. Tpudanosa®, U.b. Beiaukor*, A.H. Cxopoxor®

O NPEJEJIBHBIX YPOBHSAX 3AI'PA3HEHUSA BO3YXA B MOCKBE

ITo naHHBIM HeNPEePBIBHBIX 1 1-IETHUX U3MEPEHUI HA COBMECTHOM dKoJlorndeckoi cranuuu DA nmenn
A.M. ObyxoBa PAH u reorpaduueckoro ¢axynprera MI'Y umenn M.B. Jlomonocosa ¢ 2002 mo 2012 r.
IIPUBEICHBI CBEACHUS O HAUOOIBIINX U HANMEHBIINX 3HAYCHUAX IIPU3EMHOTO COAEPKAHUSI MAIIBIX aTMOC-
(epHBIX Ta30B: 030HA, OKUCH U JIByOKHCH a30Ta, OKUCH yIIepoJa M IBYOKHCH cepbl. Iloka3aHo, uTO B
paiione MI'Y, B roro-zanagHoi yactu MOCKBBI, BAQJIM OT NPOMBILIUIEHHBIX NPEANPHUATUN U KPYIHBIX
aBToMaructpaieH, cinydau npesbieHus [1JIK ouens penku: ux pois cocrasnset ~0,1% s 03, NO u CO;
0,01% ms NO, u <0,001% nns SO,. MakCHMyM-MakCHMOPYM CONEPXKaHUA 030Ha B cpenneM 3a 10 mun
cocrasun 150 mapa’; NO u NO, — 996 u 226 mapx” coorserctsenno; CO — 16 mn™'; SO, — 276 mnpr'.
AHOMAJIFHO CUJIBHOE 3arpsi3HEHHE BO3yXa OOBIYHO CBSI3aHO C IPONODKUTEIBHBIMU aHTHLIUKIOHAIbHBIMU
yenousvu. Camble BbicOKUE ypoBHH conepikanns O,, NO, u CO oTMedeHbl BO BpeMsl ILIMHOH MIIBI IIPH
UCKIIOYUTENBHO xKapkoi moroxe setom 2010 u 2002 1, a SO,, HANPOTUB, — TIPH O4€HD CHITBHBIX MOPO3ax
3umoit 2006 r. Ha nmpumepax JaHHbBIX, MOJTYYEHHBIX C TOMOLIBI0 conapoB «IXO-1» u «MODOSy, nokazana
CBSI3b PEKOPAHO BBICOKUX YPOBHEI 3arpsi3HEHUS BO3AyXa KaK ¢ TeMIepaTypHOH cTpaTH(HUKaluel, Tak 1 ¢
BETPOBBIM PESKUMOM HUXKHEH aTMoc(epsl. BriepBble 10 MHOTOJICTHIM JaHHBIM BBISBICHBI 3aKOHOMEPHOCTH
CYTOYHOTIO ¥ TOOBOTO X0/1a TIPEAENbHO HU3KUX (OIM3KUX K HYIIIO) 3HAYEHUH IPU3eMHOTO conepxanus O,,

NO u SO,.

Knroueguie cnosa: 3arps3sHEHHE BO3AyXa, Mallble aTMOC(EPHBIE Ta3bl, MPH3EMHOE COAEPKAHHE, TbIM-
Has MIJIa, TEMIIEpaTypHas cTpaTU(UKAIS, BETPOBOM PEXHUM, CONAPHbIEC JaHHBIE.

Beenenue. [log XuMHUYECKUM 3arpsi3HEHUEM BO3-
JyXa MPHHSATO MOHUMATh HAaJIMYHE B €r0 COCTaBe MPH-
Mecel, OKa3bIBAIOUIMX BPEIHOE BO3ACHCTBUE HA Opra-
HU3MBI JIFOJIEH, )KUBOTHBIX M PACTEHUH, & TAKKE HA He-
KOTOPBIE MaTEPUAITBL, €CIIU CONlepIKaHUe dTHX IIPUMECEH
CYIIECTBEHHO TpeBBIIaeT (OHOBBIC 3HAUYCHHS B HEHa-
CENIeHHOW MECTHOCTH BJIAJI OT UCTOYHUKOB BEIOPOCOB.

OcHOBHBIMH aTMOC(EpPHBIMU 3aTrPSA3HUTEISIMA
ciyxar 030H (O,), okuck u 1Byokuch azora (NO, NO,),
okuch yriepoaa (CO). TpaauroHHO K MX YHUCITY OTHO-
CAT TAKXKe U JIBYOKHCH cephl (SO,), X0Ts 3a ocIeaHue
JICCSITUIICTUST CBSI3aHHASI C HEH ONMacHOCTh JUTS 3710PO-
BbsI JIFOJICH CYIIECTBEHHO YMEHBIIUIIACH, MOCKOIbKY
coziep’KaHHe HTOro ra3a Pe3ko COKPATHIIOCh U JIaXkKe BO
MHOTHX KPYITHBIX TOPOJax MPUOIU3UIOCH K (JOHOBBIM
3HaueHusM [Jlokomenko u ap., 2008].

BemecTBa ¢ ManbM BpeMeHeM KU3HH (T), HAIpH-
mep NO, OpicTpo okucsromuiics B armocdepe 10 NO,
(t g NO cocTaBisieT B CpeHEM HECKOIBKO YacoB, a
nns NO, — 0Koo 3 CyT.), XapaKTepU3yroTCs JIOKallb-
HBIMH 00JIaCTSIMH MTOBBIIICHHBIX 3HAUYCHUN BOJIH3H HC-
TOYHHUKOB BBIOPOCOB. B TO e Bpems Oosiee TONToXH-
Bymue rasml (Hampumep, CO co cpenHuM 3HAYCHUEM T
oxono 2-4 mec. u gaxe SO, ¢ T =5 cyt. [bpumbaKymo,

1988]) ycneBarT pacpOoCTPaHUTELCS C BO3MYITHBIMHU
TEUCHUSIMHU Ha 3HAYUTENBHOE PACCTOSHUE — HHOTIIA Ha
HECKOJIbKO COTEH M JIaXKe Ha HECKOJBbKO THICSY KHJIO-
METPOB OT MCTOUYHUKOB WX BHIOpocoB. Tem He MeHee
HanOoJIee 0CTPO MPodJIeMa 3arpsi3HEHMS BO3AyXa CTO-
UT UMEHHO B TOPOJAaxX M B MMPOMBIILICHHBIX 30HAX, T7I€
BpeaHbIe aTMOc(hepHbIe MPUMECH BBIOPACHIBAIOTCS B
00IBIIIOM 00bEME TPOMBIIITICHHBIMU TIPEIIPUSTHSIMH,
CHUCTEMaMH TOPOJICKOTO OTOIUICHHS U JABUTATENSIMU
aBTOMOOMIIEH. CKOpOCTh UX pacCcEeHBAaHMS B HIKHEH
Tpornocdepe CyIIECTBEHHO 3aBHCHUT OT METEOpPOJIOTH-
YECKHUX YCIOBUI — IJIaBHBIM 00pa3oM OT TeMIiepaTyp-
HOW CTpaTU(HKAIMU U BETPOBOTO pexxuMa. B psmy
0000IIEHHBIX MOKa3aTeNell, yauThBalomux 06a 3Tu
¢dakropa, ormeruM npemiokeHnbii .10, be3yrnoi u
ee koyieramu u3 [1aBHOM reodusndeckoit odbcepBaTo-
pHUH TIOTEHIMAN 3arpsi3HeHust atMocdeps! [besyrias,
1980].

HecMmoTpst Ha 3aKpbITHE MHOTHUX TPOMBIIUICHHBIX
MIPENNPUATANA B YepTe CTONHILI B Hadane 1990-x rr.,
npobieMa 3arps3HeHHs Bo3llyxa B MOCKBE ocTaeTcs
HACYIIHOW B CBSI3H C MPOJOIDKAIOMIUMCS OBICTPBIM U
YCTOHYHUBBIM POCTOM TOPOJICKOTO aBTOMOOWIBLHOTO
napka. Yuciao aBToMoOMIIeH 37eCh yKE IMPEBBICHIIO
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4 miH (corntacHo maHHBIM MocropcTara — 4369 Thic. B
2014 r.); oHO yBETUYMIIOCH B 6,5 pa3 Mo CpaBHEHUIO C
cepenuuoi 1980-x rr. (667 ThIC. B 1986 I.) 1 OYTH B
30 pa3 3a nmocieanue nojieeka (154 Teic. aBTOMOOMIIEH
B 1961 r.). IMeHHO aBTOMOOMJIbHBIC BBIXJIONBI BHOCST
OCHOBHOM BKJIaJl B 3arpsA3HEHNE CTOIMYHOT0 BO3IyXa —
JIOJIsl X B OOIIMX BBIOPOCAX COCTABIISAET B HACTOSIIEE
Bpems ~90% [O0630p..., 2006]. OObIYHO 3aMEIICHHE
3arpsi3HEHHOT'O TOPOJICKOT0 BO3/yXa 0OoJee YHCTHIM U3
CENbCKOM MECTHOCTH U paccenBaHue QakeaoB BEIOPO-
COB B BBIIIIENIEXKAIIIME CIION MPEAOTBPAIIAIOT Ype3Mep-
HOE HaKOIJICHUE TIPOIYKTOB TOPEHHs BOJIM3M MOACTH-
naroniel mopepxHocTu. OHAKO B PEAKHX CIydasx Ipu
OJTHOBPEMEHHOM HAJIMYHH Pa3HBIX SBJICHUH, CrOCO0-
CTBYIOIIMX 3aTPA3HEHUIO BO3AyXa (CUIIbHAS HHBEPCHS,
IITHIIb, TYMaH U TIp. ), YPOBEHb COJICPKAHUS 3arpsi3Hsi-
FOLIUX MTPUMECei B IPU3EMHOM CJI0€ MOJKET CYIIIECTBEH-
HO TIPEBBICUTH OOBIYHBIC 3HaYeHUs. C HeOIaronpusT-
HBIMH METEOPOJIOTHIECKUMHE YCIOBHSMH OBLIO CBSI3a-
HO OONBIIMHCTBO KaTtacTpod, mpou3omreamux B XX B.,
Hanpumep, B nonuHe Maac (benbrus), B Jlonope (CILIA),
B Poze-Puxe (Mekcuka), B Jlongone (BerxukoOpuranms)
U B IPYTUX MECTax, KOI/a 13-3a Ype3BbIYaiHO CUIIbHO-
'O 3arpsi3HEHUS BO3/IyXa IMMOTUOIU COTHH U JIAXKE ThICS-
yn moned [bpumonkym6, 1988]. 3amernm, uro, 3a uc-
kimodeHneM bxomnana (Munus, 1984 1.), Bce ocTaibHBIC
KaTacTpo(dbl ObLITH BEI3BAHBI aHOMAJIBHO BBICOKUM CO-
JepskaHUeM OOBIYHBIX MaJjbIX Fa30B, B OCHOBHOM SO,.

J111 cBOEBpEMEHHOTr' 0 IIPEI0TBPAIIIEHHS TOJOOHBIX
clly4aeB HEOOXOIMMO OIIEPATHBHO OTCIICKHBATH METEO-
POJIOTHYECKHE YCIIOBHS PACCEMBAHUS 3arpsI3HAIONINX
BeliecTB. TpeOyercs OIeHHBATh HE TOIBKO CPEIHUE,
HO U TIPEIENHbHO BHICOKHE 3HAYEHUS UX IPU3EMHOTO CO-
Jiep>KaHusl, KOTOpbIe BO3MOXKHBI TIPU CTEUEHHH HeOa-
TONPUATHBIX 00cTOsATENbCTB. Kak KiMMaT xapakrepu-
3yeTcs He TOJIIbKO CPEAHUMHU 3HAYSHUSIMHU, HO U AHara-
30HOM BO3MOXHBIX M3MEHEHUN METEOpOIOTHYECKUX
BEJIMYYH, TAK H COCTaB aTMOC(ePhI («XUMHUYECKUI KITU-
MaT») KOHKPETHON MECTHOCTH TpeOyeT 3HaHUS He TOb-
KO CPEIHMX, HO U MPeNebHbIX 3HAYCHUM COoNlepKaHUs
TeX WIHM UHBIX BenlecTB. OTaenbHbIE STTN30/1bI CHIIHHO-
T'O 3arpsi3HEHHs BO3/IyXa U UX CBSI3U C METEOPOJIOTH-
YeCKUMH YCIIOBUSAMHU PACCMOTPEHBI Ul Pa3HBIX TOpPO-
noB B psane padbor [Cuhadaroglu, Demirci, 1997,
Katsoulis, 1988; Molina et al., 2007]. OnHako HapsIy ¢
PEKOPIIHO BBICOKMMU 3HAUCHHSMH Ba)KHO OICHHUBATH
MOBTOPSIEMOCTh M CAMBIX HU3KHX BO3MOXKHBIX YPOBHEH
HaKOIUJICHHS] MaJIbIX Ta30B, a TaKXKe MEeTEeOopOJIoTHYec-
KM€ YCJIOBUS, IPU KOTOPBIX 3arpsi3HEHNE BO3LyXa Hau-
MeHbIIIee. 3aMeTHM, YTO PEKOPIHO Majble 3HaueHUs
MIPU3EMHOT0 COAEPKaHUS 3arPSI3HAIONINX BEIIECTB TO-
pas3io pexe CTaHOBSITCS 00BEKTOM UCCIISIOBAHMIMA, XOTS
UX aHaJIN3 NPEACTABISAECT OTIEIbHBIM HAy4YHBIH WHTE-
pec 1 1axke BaskeH JUTSl MPAKTUKH C YI€TOM METUIUHC-
KHX TOKa3aHUU K HAXOXKJAEHUIO Ha OTKPHITOM BO3lyXe
JONEH, cTpajaonux 3a001eBaHUSIME OPTaHOB JIbIXa-
HUs. DTOH MpobieMe MpUMEHHUTENBHO K MOCKBE U TIO-
CBSIIIIEHA CTAThS; IPEABAPUTENBHBIC PE3yIIbTaThI OITy0-
nKoBaHbl B [ Tpudanosa u np., 2011].

Marepuasibl 1 MeTOABI Mccaen0oBaHuil. H3mepe-
Husa cocmasa 6030yxa ¢ MI'Y. B Mereoponoruuec-

kot oocepBaTopun MI'Y umenu M.B. JlomoHocoBa Ha
JlennHCKHMX TOpax, B IOT0-3aMaAHOI YacTi MOCKBHI (B
8 kM ot 1eHTpa), B peBpane 2002 . Havasa paboTaTh
coBMecTHas dkoiornueckas craumnus MDA PAH u reo-
rpadudeckoro dakyiasrera MI'Y. 3ameTum, 4To M3Me-
pEHUS coCTaBa BO3/1yXa MPOBOJIMINCH 3/1€Ch H PaHee —
¢ 1955 no 1988 1. Ha TeppuTOpHH 0OCEPBATOPHH JCH-
cTBOBaJ cTaroHapHsi moct (10 1970 1. —moct Ne 13)
C3C Munznpasa CCCP, BOCIEACTBUHU BOIIEIIITUN B
cerb noctoB [IBI'MO (upe Lentpansnoro YI'MC)
U cTaBImuii coBMecTHBIM ITocToMm Ne 51 COC, IBI'MO
u MI'Y. Onnaxo uzmepenus B 1950-e u 1960-e rr. or-
paHMYMBAJIKCH 3/1€Ch JIUIIb MPU3EMHBIM COJIEpKaHHEM
SO,, nblIM ¥ Ca)keBbIX YacTHIl 2 pa3a B CyTkH. OTCyT-
CTBHE 3HAYUTEIILHBIX HCTOUHUKOB 3arPSI3HSIOLINX BHIO-
pocoB BOMM3Kn MI'Y, OTKpBITHIH XapakTep MECTHOCTH
(mnato TenmmocTaHCKOW BO3BBIIICHHOCTH) U OOMNbIIAs
TUTOIIA/b 3€JICHBIX HACAXKICHUH ONPEIENsIIOT CPaBHU-
TEJIbHO YUCTHIN BO3/IyX B 3TOM 4acCTH ropoja, Io3TOMY
conepkanre SO, U CaXM 3[eCh YaCTO OKA3bIBATIOCH
HWJKE TOPOTOBBIX 3HAUYEHUH YyBCTBUTEIBHOCTH TOTIAIII-
HUX TprOopoB. JIums B 2002 I. Ha CO3aHHOM KOO H-
YEeCKOW CTaHIIMK ObLTH YCTaHOBIICHBI CEpUITHBIE Ta30-
aHaJIM3aTOPhl HOBOTO MOKOJIEHUS, KOTOPBIE PErYIISPHO
KalnOpyIOTCS B COOTBETCTBHH C TOCYJapCTBEHHBIM
craupaptoMm [['OCT, 1986]. C ux momMomipio B aBTOMAa-
THYECKOM PSKHME MTPOU3BOISTCS SKEMUHYTHBIE U3Me-
pEHHUsl Jake KpallHe HHU3KMX 3HAUEHUH COIEp)KaHUs
MaJsbIX aTMOC(epHBIX ra3os: npuzemnoro O,, NO u
SO, — Bmots g0 1 mupa!, NO, — no 0,5 mupa’, a
CO — 10 0,05 mum! [Emanckuii u ap., 2006, 2015; Jlo-
KOIIIeHKO U ap., 2008].

31ech ke, Ha TeppuTOpUM obcepBaTopuu, B 70 M
OT Ta30aHAIM3ATOPOB HAXOJATCS JIBA aKyCTHYECKHX
nmokaropa (comapa). BepTuxkanbHBIN OJHOKAHATBHBIN
cogap «9XO-1» (I'/IP) paGoraer 3aech ¢ 1988 1. u
JIaeT OYEHb MOJPOOHBIC CBEIACHUS O TEMIIEPATYPHOM
cTpaTH(UKAUN W HaJMYUU 32/ICPKUBAIOIIAX CIIOCB
nHBepcHii B cioe oT 25 10 800 M ¢ paspermenuem 12,5 m
[JIokomenko, 2007]. Bropoii comap «MODOSy («ME-
TEK», I'epmanus) ycranosien B MI'Y B 2004 1., 3to
TpEXKaHAJIbHbBIN JIOMIJIEPOBCKU M JIOKATOp, MTO3BOJISIFOILIAINA
HETIPEPHIBHO, B CPEAHEM uepe3 Kaxapie 10 MuH, u3me-
PATH BBICOTHBIE PO UIIN CKOPOCTHU U HAITPaBJICHHS BET-
pa B cioe Bo3ayxa ot 40 10 500 M ¢ paspemienuem 20 M
[Lokoshchenko et al., 2009].

ConapHble TaHHBIE O BETPE JOMOIHSIIOTCS CTaH-
[IUOHHBIMU U3MEPEHHSIMH C ITOMOIIBI0 aHEMOPYMOO-
Merpa M-63, a TakkKe IaTYMKa HOBOI'O aBTOMAaTHU3H-
pOBaHHOTO MeTeopojornyeckoro komiuiekca (AMK)
(«R.M. Young Wind Monitor 05103», CI1IA) Ha ypoB-
He 15 M HaJl TOBEpXHOCTHIO 3eMiid. Kpome Toro, B 00-
CepBaTOPUU MPOBOIAITCS Ha3eMHbIC CTAHIIMOHHBIC U3~
MepEHUS MHOTHX JIPYTHX METEOPOJIOTHYECKUX BEITUYWH,
a TaKKe BeIyTCs BU3yaJlbHbIC HAOIIONEHUS 3a 00ad-
HOCTBIO B aTMOC(EpHBIMH SBIIeHHAMH. CTOJb IHPO-
KW OXBaT B OTHOM MECTE OJJHOBPEMEHHBIX aTMoc(ep-
HBIX HaOJIFOICHHM, BKJIIOUAIOIIMI H3MEPEHHUs COCTaBa
BO3JlyXa, YHUKAJICH HE TOJIBKO TSI MOCKBBI, HO U JUIS
Bceil Poccun. C ero co3nanuem BIlepBbIE OTKPBLIACH
BO3MO)KHOCTh OY€Hb TIOIPOOHO M3y4yaTh 3aKOHOMEPHO-
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CTH HAKOILJICHUS 3aTPSI3HSIONIMX TPUMECEH 1 BIUSHUS
Ha HUX METEOPOJIOTNICCKUX YCIOBHA.

Pe3yabTarhl Mcc1eI0BaHUIT U UX 00CY:KIeHHeE.
Haubonvutue yposnu 3azpazHenus 6030yxa é paiio-
He MT'Y u ceazannvle ¢ HUMU MemeoponocuiecKue
ycrosusn. B tabn. 1 npuBeneHbl CBOAHBIC JaHHBIE O
HauOONBIIMX U HANMEHBIINX CPSTHEIACOBBIX 3HAUCHH-
SIX MIPU3EMHOT0 COACPYKAHUS 5 OCHOBHBIX MaJIbIX Ta30B

Ta61. 2 BugHO, uro 1t NO, NO, n CO numb oaHO
caMoe HauOoibllee CpeHeYacoBOe 3HaUYCHUE (s
SO, — mepBbIe [1Ba) PE3KO OTIMYAIOTCA OT OCTAJIbHBIX;
K IIITOM K€ PEKOPAHON BEIMYMHE BCE 3HAUCHUS YXKE
MPUOOPETAIOT YCTOMYMBOCTh. MHaue roBOps, YMEHb-
IICHUE UX B IMOPSIIKE yOIBAHUS aCUMIITOTHYCCKH TTPH-
OmkaeTcss K HEKOTOPOMY MpPEAeay BO BCEX ISTU Ps-
JaX JTaHHBIX.

Tab6numal

PexopaHo BEICOKHME M PEKOPIHO HU3KHE 3HAYCHHs PA3EMHOI0 COepKaHus MaJibIx aTMocepHbIX ra3zos B Mockse (MI'Y)

20022013 rr.

3arpssssoniee O30H O3, Okxkucs azora NO, | JIByokucs azora NO,, | Oxucsk yriepona CO, | [IByokucs cepsl SO,,
BEILIECTBO anzl'1 anzt'1 an;['1 e an;['1
IIpenensHO
JIOITyCTHUMAsI 15 (80) 48 (320) 20,8 (104) 2,6 (4,3) 19 (190)
KOHIICHTpaIusI
Maxkcumym- 134,2 593,5 2147 15,8 141,6
MaKCHMOpYM (150) (996) (226) (16) (276)
Jlaa u Bpems 06 aBrycra 2010 r.,| 29 mapta 2007 ., | 07 aBrycra 2010, 07 aBrycra 2010 ., 16 despaist 2006 1.,
P 134 08 4 (8 08.00) 10 4 (8 10.30) 134 (8 13.30) 10 4 (8 10.10)
CunbHas apiMHas | SIcHast Tuxas Mopo3zHnas
CuitbHas IpIMHAs CuutbHas IbIMHAS
MTIJIa, sICHast II0rozia B LIGHTpe Masoo0IayHast
Meteopoio- MIJIa, ICHAs TI0r0Ja, MIJIa, sICHasl TI0ro/1a,
roroza, aHTHLIKIIOHA, N N oroza,
THYECKUe % M HEyCTOHYUBas HEyCTOHYMBast
HEyCTOHYMBast OYEHB CITa0bIi TIPUTIOHATAS
yCII0BUS CTpaTHUKALS, cTpaTtuduKarysi, .
cTpaTtuduKarys, Betep (~1 M/c B N N WHBEPCHsL, CIIa0bIit
N ciaOelii Betep ciaObIii BeTep
yMepeHHbIH Berep | cioe g0 100 m) BETEP
Murinnys- <0,05 <0,05 0,55 0,07 <0,05
MHHUMOpPYM
1642 4 2844 4 4454
Hata n Bpemst HSMEPCHIH HIDKC | HIMEPCHIH HIDKC 1) 5 aprycra 2003 r.,3 4 | 25maq12003r., 184 H3MCPCHHH HIDKE
ropora ropora ropora
OOHAPYKECHUSI OOHAPYKESHUSI OOHAPYKECHUSI
IMIpumeuyanwue. IlepBole 3HaueHHs TPENENbHO JOIMYCTHMBIX KOHIEHTpANMH — CpeJHECyTOYHBIE; B CKOOKax —

MaKCUMaJIbHBIC PAa30BbIC. HepBLIe HauOOJIbIINE 3HAYCHHS — B Cp€AHEM 3a 4ac; B CKOOKax — B CpEeAHEM 3a 10 muH. BpeMﬂ

MOCKOBCKOC€.

B paiione MI'Y ¢ 2002 o 2012 1. (B ckoOKax ImpHuBee-
HbI pexopanble 10-MuHyTHBIE 3Ha4YeHus). B momomue-
HUE K TUM JaHHBIM B Ta0J1. 2 MPEACTaBIICHBI elle 4 ca-
MBIX OONBIINX CPETHEYACOBBIX 3HAYCHUS ISl KaXKIOH
npuMecH 3a 11 ner B mopsiake ux yobiBaHus. PaccMor-
peHHe uX B €IUHON IOCIIEAO0BATEIbHOCTH MO3BOJISET
OLIEHUTh, HACKOJIBKO CITy4aifHBIM OKa3aJICcsi MAaKCUMYyM-
MaKCUMOPYM B PsIIy COCEIHMX 3HAUEHUW Ha KpaeBOM
00JIacTH CTAaTUCTHYECKOTO pacnpenenenus. M3 nanabIx

[MomuMoO pe3ynbTaToB U3MepeHuit, B Tabn. 1 mpu-
BEJICHBI 3HAUEHUS ITPEIENIBHO JOITYCTUMBIX KOHIIEHTPA-
LU TS BCEX paccMaTprBaeMbIX npumeced [[ uruenn-
YecKue. .., 2003, 2005; PykoBomsiue moKkyMeHTH 1991,
2006]. DT KOHTICHTPAIIIH OTPEICIISTIOTCS TBOSIKO — KaK
CpemHeCyTOUHbIE (KOTra BpeIHOE BO3ICHCTBHUE TOU UITH
VMHOM NPYMECU Ha OPTaHU3M YEJIOBEKA HE IPOSBIIETCS
CKOJIb YTOAHO JOJTO) U KaK MaKCHMaJlbHbIE Pa3OBBHIE.
Tpanunuonnsie u3MepeHus Ha nocrax ceru LIBI'MO

Tabnauma?2

IIepBbie 5 HaMGOAbIINX CPEIHEYACOBBIX 3HAYECHMIA IIPH3EMHOI0 COAePKAHUS MAJIBLIX ra3oB B Mockse (MI'Y)

3a2 20022013 rr.

O30H O3, Oxwuch azora NO, JIByokuce azora NO,, Okxucs yriepoza CO, JIByokucsk cepsl SO,,
anz['1 anz['1 anz['1 MJIH'1 anz['1
1342 593,5 214,7 15,8 141,6
(06.08. 2010, 13 4) (29.03. 2007, 08 ) (07.08. 2010, 10 4) (07.08. 2010, 13 4) (16.02. 2006, 10 4)
133,1 4979 165,4 14,3 120,7
(06.08. 2010, 14 4) (12.02. 2007, 08 ) (07.08. 2010, 09 ) (07.08. 2010, 12 4) (16.02. 2006, 12 )
129,5 4527 147,5 13,8 64,4
(30.07. 2002, 16 4) (17.04. 2007, 07 9) (07.08. 2010, 11 9) (07.08. 2010, 14 4) (16.02. 2006, 09 )
119,5 4373 1224 13,5 62,1
(31.07. 2002, 17 4) (29.03. 2007, 07 9) (07.08. 2010, 00 4) (04.08. 2010, 04 4) (08.02. 2006, 16 1)
1184 436,9 121,3 13,5 60,0
(31.07. 2002, 16 4) (12.02. 2007, 09 ) (07.08. 2010, 12 4) (04.08. 2010, 05 4) (16.02. 2006, 11 )
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MoJipa3yMeBaji COOTHECEHHE C MaKCUMAaJbHBIMH pa-
30BbIMH [1JIK e1MHIYHBIX H3MEpEHUI C TPOAOKUTENb-
HocThIO oTOopa pob 20-30 mun ['OCT, 1986], a co
cpennecytounbiMu I1JIK — ux cpemnee 3HadeHUE B
TedeHue IHs. HaKkomiaeHHbI apXuB TJAHHBIX SKOJIOIHU-
YeCKOW CTaHIUU COAEPIKHUT Pe3yNbTaThl U3MEPEHUH,
OCpeTHEHHBIE 3a KaXKIblil yac. Yac — mpoMexyToK Bpe-
MEHH, CIIMIIKOM KOPOTKUU JIJIsl CpaBHEHMSI CO CpeHe-
cyrounoi ITJIK, HO CITUIIIKOM JONTHM I CPaBHEHUS C
MaKCUMaJIbHOM pa30Boil BenuunHoi. [losTomy B nomnosn-
HEHHME K YacOBHIM 3Ha4yeHHUsM B TaOn. | mpuBeneHsbI
TaKKe HauOOJbIIIUE 3HAYCHHUS B cpeaHeM 3a 10 MuH.

Kak BuAHO M3 NaHHBIX TaOl. 1, U cpemHecyTodY-
HbIe, 1 MaKCUMaJIbHbIE Pa30BbIe MPEAETHHO JIOMYCTH-
MbI€ KOHIICHTPAIMH OBIJIH MPEBHIIICHBI B IPOAOIDKEHNE
11 et ans Bcex 5 ra3oB, mpudeM 11 4 U3 HUX (KpoMe
SO,) maxce cpeqHEYacOBBIE 3HAYEHUS OKA3bIBAIUCH
WHOTZIa BbIlle MakcuMalbHBIX pa3oBeix IIJK. ITpu
atoM 3 u3 5 mankix rasoB — O,, NO, u CO — nocrurin
HaMOOBIIIEro coiepKaHus B OJJHU U T€ )Ke IHU 6 1 7 aB-
rycta 2010 1. Bo BpeMs CUIIbHOW JBIMHOM MIJIBI, BBI3-
BaHHOU JIECHBIMU M TOP(SIHBIMH TIOKapaMu B MOCKOB-
cKoM peruoHe. Takue ocoOble YCIOBHS MUCKITIOUUTENb-
HO PEIKH U 332 BpeMs CYIIECTBOBAHHS SKOJIOTHUECKOMN
CTaHIIMU HAOIIOAIUCH JTUIIIb TBAXK/IBI — BO BPEMsI aHO-
MajibHOU xapsl JetoM 2002 u 2010 . Hecnyuaiino 5
HAUOONBIINX CPETHEYACOBBIX 3HAYCHHH CONEpKAHHS
MPU3EMHOT0 030HA MPEICTABIISAIOT, 10 CYTH, JIUIIb JIBa
ciyqas — 6 aprycta 2010 u 30-31 utons 2002 . B st
aHu cozepkanue O, JIOCTUraao B OTIEIbHBIE Yachl
130 mupa! u Gomee, a B cpeateM 3a 10 MUHYT — Jaxe
150 mpx! — aHOMaIBHO OONBIIMX 3HAYECHUH IS Cpe-
HUX HIUPOT, XapaKTEPHBIX ISl (POTOXUMHUUYECKOTO CMO-
ra B Jloc-Anmxkenece (CLLIA). Jlns cpaBHEHHS — CTOJb
BBICOKOE€ COZlep’KaHHe 030HA CPAaBHMMO C MaKCHMallb-
HBIMH 3HAa4YCHUIMH 3TOW nipumecH (Oomnee 120 mupa?),
OTMEUCHHBIMH JICTOM B JTHEBHBIC Yachl B Apunax (I'pe-
uus) [Katsoulis, 1988]. Beero ske 3a 11 yiet uamMepenuit
B MI'VY Bce 27 campix HanOGonbmux (1 43 U3 MepBHIX
50) cpennedacoBbIX 3HaueHMi npuseMHoro O, ObuIH
CBSI3aHBI C YCIOBUSAMHU IBIMHON MBI jeroM 2002 u
2010 r. Kak mokazaHo BO MHOTUX paboTax, HalpuMep B
[Emanckuit u ap., 2011], ocHOBHO#M NPUYMHOI CTONb
BBICOKOTO YPOBHS 030HA MPHU JBIMHOU MIJIE CIYXKUT
JOTIOTHUTENbHAs (POTOXMMHUYECKasi TeHepalysi ATOTO
ra3a B yCJIOBUSIX YpE3BBIYAITHO BHICOKOTO CONIEpKAHUS
CO — nepBUYHOTO MPOJYKTA TOPEHUSI.

Hapsiny ¢ 3TUM AONOJHHUTENBPHON NPUYMHON Ha-
KOTUICHUS 030HA CTaN JMHAMUYeCKui (aktop, cBsI3aH-
HBIM C HMHTEHCUBHBIM BEPTHKAIHHBIM MEpEMEIINBaHU-
€M M TIOCTYIJICHHEM K MOBEPXHOCTH O, U3 BBIILIENEKA-
IIUX CJIOEB. YCHIICHHIO BEPTUKAIBHOTO TypOYJIEHTHOTO
oOMeHa CrocoOCTBYeT HEYCTONYHBAsK CTPATH(PUKAIIHS,
MpHU KOTOpoH HaOIomaeTcsi yMEpeHHbIH, a HHOTIA H
cwIbHBIN Berep. Kak BuaHO Ha puc. 1, a,0, UMEHHO Ta-
KM€ YCIIOBHSI OTMEUEHBI B MEPUOIbI aHOMAJIBHO BBICO-
KOI'O HAKOIUUIGHHS 030Ha y MOBepXHOCTH. Ha BpICOTHO-
BPEMEHHOM pa3BepTKe 3XOCUTHAaJa (COTapHOil 3ammmcu)
comapa «9XO-1» Ha puc. 1, @ 4eTKO MPOCICKUBAIOTCS
KOHBEKTHBHBIC TEPMHKH B BHJIC BEPTHKAJIBLHBIX TypOy-
JICHTHBIX CTPYKTYP YEPHOIO LIBETA, YTO O3HAYAET OYEHb

CWJIBHBIM 3XOcuUrHall. Takodl BUJl comapHOW 3amucu
00BSICHSIETCS TIEPUOJUUYECKIM ITPOXOXKICHUEM HaJl
MECTOM 30HJIUPOBAHUS 30H BOCXOISIIMX BO3IYIITHBIX
TOKOB B IIEHTPE OTJCTBHBIX KOHBEKTUBHBIX SUECK, UTO
MOATBEPKAAET HEYCTOWYHMBYIO CTPATH(PUKAIIMIO HHXK-
Heit atmocdeps! [Jlokomenko, 1995]. Eme onun ciy-
Yaii aHOMAaJIbHO BEICOKOT'O COZIEp KaHUsI 030HA ITPH CUJTh-
HOW IBIMHOM MryIe, HO B yxe 2010 1. compoBoxaacs
CPaBHUTENBHO CHIIBHBIM BETPOM, IO JaHHBIM coJapa
«MODOS» — 10 10 m/c B 11:00 (puc. 1, 6). 3HaunTenb-
Hasl CKOPOCTh BETpPa TaKKE CIOCOOCTBYET YCHIICHHIO
BEPTUKAIBHOTO TypOylIeHTHOr0 OOMEHa U, KakK Cliell-
CTBHE, YCKOPEHHUIO HUCXOISIIETO MEpeHOCca TPAaH3UTHO-
'O 030Ha 110 HATIPABJICHUIO K IIOBEPXHOCTH.

[MpumeuarenbHO, 4TO Bce 5 HAMOONBIIUX 3HAUE-
Huii conepxkanus O, B TaON1. 2 OTMEYEHBI B MOCIIETIO-
JyJICHHBIE YaChl IIPH SICHOM ITOT0/Ie ¥ BELICOKOM CTOSIHUT
Comnnma. C ogHOM CTOPOHBI, B 3TO BPeMsI ITOTOK YIIBTpa-
¢uoneroBoit paguanuu HauOOIBIINA, U poToXMMUYEC-
KHe peakiuy o0pa3oBaHus 030Ha UIyT ObicTpee [bpuM-
0nkym0, 1988; Graedel, Crutzen, 1993]. Onnaxko, ¢ apy-
Ol CTOPOHBI, MPOTrPEB MOACTUIAIOIIEH TOBEPXHOCTH B
cepelHE JTHS TaKXKEe HAHOOJIBIIUI, YTO TPUBOIUT K
Pa3BUTHIO TEPMHYUECKON KOHBEKIIMHU U JOTOIHUTENBHO-
My TIOCTYTUIEHHUIO K TOBEpXHOCTH O, M3 CpeHel 1 Bep-
xHel Tpornocdepsl. Takum 00pazoM, pocT coiepKaHusI
MPU3EMHOTO 030HA OOBACHSETCS COBMECTHBIM JICH-
CTBHEM M XUMHUYECKHX, U JMHAMUYECKIX MPUUYHH. Pa3-
JICITATH 3TH (aKTOPBI U OLICHUTD OTACILHBIN BKIIA]] KaXK-
JIOTO U3 HUX B o0mIee noBbImeHue yposHs O, TpyaHO.
B pa6ote [Lokoshchenko et al., 2004] Ha ocHoOBe cTa-
TUCTHYECKON BBIOOPKH M3 27 cilydaeB KOCBEHHO TOKa-
3aHa CYIIECTBEHHAs! POJNIb TUHAMHYECKOTO (hakTopa B
W3MEHEHUH MPU3EMHOTI0 COJIep)KaHHs 030Ha B yTPEH-
HUE Yachl, ITOCKOIBKY B CPEIHEM €T0 YBEITHUCHUE 3Ha-
YHUTENBHO YCKOPSIIOCh BCKOpE TOCIIe MOMEHTa paspy-
HIEHHS 33]ICPKUBAFOLIETO CIIOS TIPHITOJHATON HHBEPCHH
MIPH MJIABHOM YBEITHYEHUH TIOTOKA YIBTPa(HOIeTOBOM
paauaiuu. B padore [Neu et al., 1994] noka3aHo, 4To
B OOBIYHBIX YCJIOBHUSAX CBBIIIIE MOJIOBUHEI (110 70%) Beero
MIOCTYTAIONIETO K MOBEPXHOCTU O, B yTPEHHHE YaChl
CBSI3aHO C €ro NMPUTOKOM W3 BHIMICIEKAIINUX CIIOCB H
quiib ot 30 10 50% o0bscHsIeTCS (HOTOXMMHUYCSCKUM
obpazopannem O, BOM3M MOBEPXHOCTH. Pazymeercs,
MpU JBIMHOM MTIJIE 3TO COOTHOIIEHHUE MOXKET OBITh
WHBIM.

C ycrnoBUsSMHU JBIMHOM MIJIBI CBS3aHBI PEKOPIHO
BBICOKHME 3HAUCHUS COMIEPIKAHUS HE TOJILKO 030Ha, HO U
OKHCH yTJIepo/ia. ITO BIOIHE ECTECTBEHHO, TOCKOJIBKY
CO — nepBUYHBII TPOAYKT TOPEHUSI APEBECUHBI U TOP-
¢a. Kak BuIHO U3 TaHHBIX TaOII. 2, TPH CaMbIX BBICO-
KHX 3HAYEHUs 3TOW MpHUMECH HaOIIOAaUCh B OIUH U
ToT *e AeHb — 07 aBrycta 2010 r., Korga ApIMHAS MIJIa
Obuta Hambonee cuibHON. BooOie ke co muierdamu
noxapos ¢ 04 mo 09 aBrycra 2010 r. cBsi3aHo Ooiee
30(!) caMbIX OOJIBIINX CPEAHEUACOBBIX 3HAUCHUH COZEP-
xanus CO 3a 11 ger B nopsiake ux yobiBanus. Uto ka-
caercst NO,, To 6 caMbIX OOBIIMX CPETHEYACOBBIX 3HA-
YeHUH ee coneprkanus Takke otMeueHs! 06 u 07 aBryc-
1a2010 1., 1 tutb 7-e o cuery 3uavenue (117,1 mmp!
B 10:00 30 mapra 2007 1.) HaOIHOOATIOCH B OTCYTCTBHE
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JBIMHOM MBI, OYEBUIHO, OHO OBLIO CBSI3aHO C OTMeE-
YEHHBIM HaKaHyHE a0COMIOTHBIM MaKCHMYMOM COJiep-
skanus NO (¢ ydeToM HHEPIIUH TPOIECCOB OKUCICHUS
B arMmoctepe). OTMETHUM, 4TO B KPYIHBIX TOPOAAx B
CpeIHUX IUPOTaxX MPHU3EMHOE COMEePIKaHUE BYOKHUCH
aszoTa ObIBaeT H erile Oonblie: Tak, B Jlongone B 1995 1.
ono npepsicuio 400 mipa! [Baklanov, 2006].

IIpenensHo BbICOKME 3HaYeHMs conepxkanus SO,,
B otanune ot O,, CO u NO,, HanpoTUB, OTMEYAIHCH
He jeroM, a 3uMoi 2006 T. Tpu aHOMAIBHO XOJIOJHOM
norone ¢ 30-TpaayCHBIMHA MOPO3aMH, KOTJa B TOPOJIC-
KOM OTOIJICHWU HCIOJNB30BAIOCH PE3EPBHOE TOTLINBO
(Ma3yT) ¢ BBICOKUM cojiepkaHueM cepbl. B aHBape u
despane 2006 1. nons mazyta cocrtaBuia ~9 u 8% co-
OTBETCTBEHHO B 001IeM 00bEME HCIIOIB30BAHHOTO TOTI-
JIMBA Ha TEIJIOANIEKTPOIIEHTPAIISIX CTOJHUIBL, YTO ObIBA-
eT KpaiiHe penko. HeynmuBUTENBHO TOATOMY, YTO BCE 5
HauOOoNbIIMX 3Ha4YeHu comepxkanus SO, ObLIM OTMe-
4eHbl B QeBpane 2006 1., B ToM yuciie 4 — B OJJMH U TOT
ke JneHb. BooOie nepBbie 31 cpeaHeyacoBbie 3HaUe-
HUS 9TOH MPUMECH B MOpsiIKe WX yObiBaHUs 3a 11 ser
(1 65 13 nepBhIX 67) HAOTIOMAINCH UMCHHO B 3TH OYCHb
xonosHbIe Mecslbl (¢ 27 nekadps 2005 1. o 01 mapra
2006 r.).

JIOIOJIHUTENBHON MPUYMHON PEKOPIHO BBICOKUX
3HaueHui copepkanus SO,, MOMUMO CKMTaHUs Masy-
Ta, ObLIO a0COMIOTHOE IPe00JIaiaHue YCTOMYMBOM CTpa-
TU(PHUKALIIT HIKHEH aTMochepbl (HATNIne T TETbHBIX
MIPU3EMHBIX U IPUTOAHATHIX HHBEPCUA) U KpaiiHe cia-
ObIil BeTep B YCIOBHUSX TOCIIOACTBOBABIIMX OTPOT'OB
cHOMPCKOTO MaKCUMyMa, a TaKXKe MEeUIEHHOE OKHUCIIe-
nue SO, B aTMocdepe npy KpaitHe HU3KOH TemIepaTy-
pe Bozmyxa (Biorh 10 —30,1 °C 18 suaBapsa 2006 r.).
Onnako maxe Ha (OHE TaKUX YCIIOBHH TpPEBBIIICHHE
MakcuMaibHOU pasoBoit I1JIK ans aByokucu cepsl B
teuenue 40 MuH nozapsin yrpom 16 despans [JIokormeH-
Ko | J1p., 2008] kaxercs yauButenbHbIM. Ckopee Bce-
ro, B 3TH 4ackl B paiione MI'Y nmpou301LI0 OllyCKaHHe
cBeXero (hakesa BHIOPOCOB OT OJHOM M3 TOPOICKUX
TOL.

B nonk3y Takoro npennonokeHus TOBOPUT HATTHYHE
1o JaHHBIM comapa «29XO-1y ImpUIIOTHATON HHBEPCUU
yrpoM 16 deBpaiis (puc. 1, 0), a TakkKe TO, YTO OUYCHb
BBICOKHE 3HaueHus coxepxkanus SO, (>50 mapx’') or-
MeYalIiCh HETIPEPHIBHO B IIpojokeHue 3,5 yacoB. Kak
HU3BECTHO, 33JIEPKUBAIOILIMN CIION MPUTIOAHATON HHBEP-
CHH CIIOCOOCTBYET HAKOIJICHUIO BBIOPOCOB OT MUCTOY-
HUKOB Ha HIDKEJISKAIINX BBICOTaX. Y TPOM B 3TOT JICHb
¢ 9 1o 10 4, B Hauase AMU30/1a aHOMAJIBHOTO 3arpsA3He-
HUSI, BBICOTA BEPIIMHBI MHBEPCHHU MEHUIACH 110 COJap-
HBIM JaHHBIM OT 160 1o 230 M, 4TO BhIIIE OOJIBIINH-
cTBa TpyO ropoackux TOLl. YMepeHHbIH BeTep B 3TOM
cioe (ot 2 no 4 M/c mo panHbIM comapa «MODOSy)
TaK)ke MOI' CIIOCOOCTBOBATh IepeHOCy Iiekda BbIO-
pocoB oT TOIl B pamnyce HECKOIBKHX KHIJIOMETPOB.
OnHako HeNb3s TOMHOCTHIO MCKIIOUUTD M BIIMSHHC B
3TH Yachl KAKOTO-TO JIOKATBHOTO HCTOYHUKA TOPEHUS B
HEIMOCPEACTBEHHOM OJIM30CTH OT 00CEPBATOPHH. 3amMe-
THM ]ISl CpaBHEHMUS, 4TO, Hanpumep, B Tpa63one (Typ-
11s1) HanOoblliee 32 HECKOIBKO JIET IIPU3EMHOE COJiep-
xanue SO, cocraBuno B 19951 ~70 mupa

[Cuhadaroglu, Demirci, 1997], uto B 2 pa3a MeHblIIe
3Ha4YeHHs, OTMeueHHOro B Mockse 16 ¢eppais 2006 T.
B 10 e Bpems B Apunax (I'perusi) cmydan CHIBHOTO
3arpsi3HEHHs BO3/AyXa C COJep KaHHeM 3TON IPUMECH
6omee 250 Mkr/M® (T.€. ¢ yUETOM CPEIHETOM0BOM TEM-
nepatypsl +18,5 °C 6onee 93 miapa') ormedanucs 3a
15 ner — ¢ 1970 mo 1984 rr. — 343(!) pa3a [Katsoulis,
1988].

Ecnu pekopiHO BBICOKHE YPOBHH CONEPKAHUS TTPH-
3eMHOr0 030HA BCET/Ia HaOMIOIAaIoTCs B MOCIIEONy/ICH-
HBIC Yachl, TO JJISl IBYOKHCH CEpbI, KAK BHJIHO U3 JIaH-
HBIX Ta0J. 2, YeTKO BBIPAXKCHHOM 3aBUCIMOCTH OT Bpe-
MEHU CYTOK HeT. AHOMAaJbHO BBICOKOE COAEpkKaHHE
OKHCH YIJIepoJia TakKe MOXKET OTMEUaThCs B JIHOOBIE
Yachl, TOCKOIBKY B OCHOBHOM ONPENENAeTCs NI Ha-
JINYMEM CUJIBHOM IBIMHOM MIJIbI, COJIEpIKAaIlIEH 3TOT ras.
Jlist OKHCH Ke a30Ta camble OOJIbIINe 3HAYEHUS OTMe-
YEHBI YTPOM, YTO CBSI3aHO C YTPEHHHM YacOM UK JIBU-
YKEHHUS1 aBTOMOOUIIBHOTO TpaHcropra. Hakoruienunto 3toit
MPHUMECH B IIPU3EMHOM CIIO€ CITIOCOOCTBYET IPU3EMHAsT
WHBepcus (puMep ee HaOMIONEHUS B CTPYKTYpe Mell-
KOMacIITaOHO#M TypOYJIEHTHOCTH MO JAHHBIM colapa
«9XO-1» npusenex Ha puc. 1, 6), a TakKe IMTUITb WU
o4eHb cnadbii Betep. Tak, B 8:00 29 mapta 2007 ., Kor-
na ObLIO OTMEUEHO camoe OojbIoe 3a 11 et comep-
xanre NO (moutu 1000 mupa!), ckopocTh BeTpa BO
BceM HuxkHeM 100-MeTpoBOM clioe Bo3ayxa ObLia IO
naHHbeIM comapa «MODOSy <1 m/c (puc. 1, 2).

B nenom 3a 11 ner nabmonennii B MI'Y makcu-
ManbHble pa3oBbie [1JIK ObuTH mpeBbIIeHbI 711 030HA
B Teuerune 107 4, uro coctasiser 0,12% Bcero Bpeme-
HU M3MEPEHUH1; Ul OKUCH U JIBYOKHCH a30Ta — B Tede-
uue 64 u 22 1 coorBerctBeHHO (0,08 11 0,03%); 1 OKHICH
yrepona — B tederne 142 4 (0,16%). CootHecenue c
MakcuManbHbIMU pazoBbiMi [1/IK cpenHeuacoBbIx 3Ha-
YeHMI HE COBCEM TOYHOE, OJHAKO OTACHbHBIC 10-Mu-
HyTHBIE 3HaYeHus, npesbicuBiue [1/IK B gack ¢ MmeHb-
IIMMH CPETHUMH 3HAUCHHSIMU, B 3HAYUTEIBHOW Mepe
KOMIIEHCUPYIOTCSl, HAIpoTHUB, 10-MUHYTHBIMH 3HAUEHH-
stmu Hioke [1JIK B gackl, korma B cpegHeM 3a 4yac OHU
MPEBBIIAIN IPENEIBHO TOIYCTUMBIN YPOBEHb. Takum
o0pa3oM, eciii IpUBEICHHBIE HA OCHOBE YaCOBBIX JIaH-
HBIX OLIEHKU JI0JU BpeMmeHH c mpesbimenueM [1/IK u
3aHWIKCHBI, TO HE3HAYNUTENBFHO. UTO Kacaercs IBYOKH-
CH cephl, TO MakcuMaiibHas pasosas I1JIK 3a Bce 9 ner
usMepenuit (conepxkanune SO, uamepsierca ¢ 2004 1.)
ObLTa MPEBBIIIICHA B TEUCHUE TOJbKO 40 MUH, TaK YTO
JIOJIsl TOr0 BPpeMEHHU B 00IIel BHIOOpKE BCEX M3Mepe-
HUH HUYTOKHO Majia — b 0,001%.

Haumenvuwiue ypoenu 3azpasneHus 6030yxa 8
paiione MI'Y u oouue 3axkonomeprnocmu ux noemo-
paemocmu. Kax BUIHO U3 JaHHBIX Ta0l. 1, Tpem Ma-
JBIM Ta3aM B BO3IYIIHOM Oacceliie MOCKBBI — 030HY,
OKICH a30Ta U IBYOKHCH CePbI — HEPEIKO IIPUCYIIIHU TIpe-
JIeITbHO HU3KHE 3HAYCHUS UX COCPIKAHMUS, KOTOPHIE BbI-
XOJISIT 32 MpeJesbl YyBCTBUTEIBHOCTH JIAXKe COBPEMEH-
HBIX Ta30aHAIN3aTOPOB. [IpH 3HAYCHUSX HUKE MOpora
oOHapyKeHust PUOOPHI HOPMATBEHO PETUCTPHPYIOT HY-
JIEBOE€ COofiepKaHUe, XOTA OYEBUAHO, YTO B PEaIbHOCTH
OHO MOMKET IPUHUMATH JIF000E 3HaYeH e, HAITPUMED JIIs
030Ha, B mpoMexyTke ot 0 1o 1 mupa!. OmHako mopo-
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Puc. 1. ConapHble TaHHBIE O TEMIIEPATYPHOH CTpaTh HHUKALIMU 1 BETPOBOM pesxkumMe B MI'Y B uachl aHOMaIbHO BBICOKOTO 3arpsi3HEHHS BO3LyXa

a — 30 uromst 2002 1., cneBa — ¢parMeHT 3amucu comapa «IXO-1», HeycToiunBas cTparudukanys (CTpeaKoil MOKa3aH OOUH W3
KOHBEKTHBHBIX TEPMHKOB), CIIpaBa — MPU3EMHOE cofiepikanne 030Ha. Bpems netnee, T = +31 °C, P = 1000 rlTa, TIAK = 84 mapx’

6 — 06 aBrycta 2010 ., cieBa — )parMeHT BEICOTHO-BPEMEHHOM pa3BepTKHU JaHHBIX 0 BeTpe conapa «MODOSy, cunbHeIi BeTep. Bnzy
yKa3aH MaciTad (IJIMHa CTPEJIKH COOTBETCTBYET CKOPOCTH BETpa, M/C); ClipaBa — MPU3EMHOE colepkaHue o3oHa. Bpems netnee, T =
+36 °C; P = 998 rlla; ITAK = 86 mipx’

6 — 12 despans 2007 1., cneBa — GparMeHT 3anucu comapa «I9X0-1», mpr3eMHast ”HBEPCHU (CTPENKOH [TOKa3aHa BepIIMHA TypOyIeHTHON
CTPYKTYPBI CIIOSI HHBEPCHH), CTIPaBa — MPU3EMHOE CONEPIKaHNE OKUCH a30Ta. Bpems sumnee, T =—17 °C; P = 1001 rlla; IIIAK =284 mipa!

2— 29 mapta 2007 1., cneBa — ¢pparMeHT BBICOTHO-BPEMEHHOH pa3BEepPTKU AaHHBIX 0 BeTpe comapa «MODOSy, Berep ciadblid,
OJIM3KHI K YCJIIOBUSIM IITHJIS, BHU3Y yKa3aH MacliTad (JUIMHA CTPEJIKH COOTBETCTBYET CKOPOCTH BETpa, M/C), CIpaBa — MPU3EMHOE COACP-
JKaHue OKucH asora. Bpems sumuee, T =+3 °C; P = 1004 rlla; IIAK = 305 mipa’

0 — 16 despans 2006 r., cieBa — GpparMeHT 3anucH comapa «9XO-1», IpUIonHATas HHBEpCUs (CTPENIKOil MoKa3aHa BepIInHa CBA3aH-
HOM ¢ Hell TypOYIeHTHOH CTPYKTYpEI), Bpems sumHee, T = —14 °C; P = 1001 rlla; IIAK = 168 mapx’.

CrpaBa Be3/ie TOpU30HTAIBHBIMH JIMHUSMH MTOKa3aHbl 3HAYEHHUS MAKCUMAIbHOM Pa30BOi H}leax, paccyuTaHHbIC B O0BEMHBIX SIUHHU-
[[ax C y4eTOM TeMIIepaTypbl BO3AyXa M aTMOC(HEPHOro JaBICHHUs B Yachl aHOMAaJIbHO BBICOKOTO YPOBHS 3arps3HEHHUS

Fig. 1. Sodar data about thermal stratification and wind profiles near the Moscow University during the anomalously high air pollution:
a — July 30, 2002, left — fragment of «kECHO-1» sodar record, unstable stratification (arrow indicates a convective plume), right — ground
concentration of ozone. Summer time, T =+31 °C, P = 1000 hPa, MAC = 84 ppb; b — august 06, 2010, left — fragment of the altitude-time
base of the «MODOS» sodar wind data, strong wind (length of arrows below shows the wind velocity, m/s), right — ground concentration
of ozone. Summer time, T = 436 °C; P = 998 hPa; MAC = 86 ppb; ¢ — February 12, 2007, left — fragment of «ECHO-1» sodar record,
surface inversion (arrow indicates the top of a turbulent structure in the inversion layer), right — ground concentration of nitrogen oxide.
Winter time, T =—-17°C; P = 1001 hPa; MAC = 284 ppb; ¢ — March 29, 2007, left — fragment of the altitude-time base of the ‘MODOS’
sodar wind data, light wind close to calm (length of arrows below shows the wind velocity, m/s), right — ground concentration of nitrogen
oxide. Winter time, T = +3°C; P = 1004 hPa; MAC =305 ppb; 0 — February 16, 2006, left — fragment of «ECHO-1» sodar record, elevated
inversion (arrow indicates the top of a turbulent structure), right — ground concentration of sulfur dioxide. Winter time, T = —14°C; P =
1001 hPa; MAC = 168 ppb.

Horizontal lines on right graphs are for maximum acceptable one-time concentrations calculated in volume units with account of air
temperature and atmospheric pressure during the anomalously high air pollution episodes
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TOBBIC 3HAUEHHS OTHOCATCS K SAMHUYHBIM MHHYTHBIM
u3MepeHusiM. B cpenHeM ke 3a 4ac HaMMEHbBIINM CO-
Jiep>)KaHUEeM 030HA, OKKCIIOB a30Ta M JIBYyOKHUCH CEpBbI
MIPH OCPETHEHU U 10 BEIOOpKe 13 60 3HaYeHUH B apXuBe
JAHHBIX JKOJOTMYECKOW CTaHIUU CIYXKHUT 3HAYCHUE
0,1 mupm!, OCKOIBKY mporpaMma 06paboTKH OCyIile-
CTBJISIET OKpYIJICHHE 10 aecathix goneid mupxa’. Ilo-
CKOJIbKY TOYHBIE 3aKOHBI PACTIPENENICHUS CONEPIKaHUs
9THX ra30B HAM HEU3BECTHBI, TO MOYKHO TIPE/IITOJIOKHTH,
YTO BEPOSITHOCTH JIFOO0T0 3HAUEHHS B IPOMEKYTKeE OT )
10 0,1 mapn! ogunakoBa. ClemoBaTenbHO, (HOpMaiib-
HO HYJIEBBIE CpPEIHEYACOBbIC 3HAUCHHS B 0a3e TaHHBIX
(axTHuecKu o3HavaroT comepikanue <0,05 mapa!, T.e.
MEHee CEpEelMHBI ATOTO MPOMEKYTKA.

Copepxanue npusemnoro O, u NO 3a mepsbie
9 net usmepenwuii ¢ dperpansa 2002 mo centsiops 2010 1.
okasbiBasiock <0,05 mupxa! B mpogomkenue 1234 u
2464 u coorsercTBeHHO, a SO, — ¢ auBaps 2004 mo
ceHtssops 2010 1. — 198 u (B TaGa. 1 TIpUBEICHBI 10-
MOJTHEHHBIC aHHbIe 3a Bce 11 yer). Takum oOpasom,
MOBTOPSIEMOCTH MPEACTbHO MaJbIX 3HAYCHUIH COCTaB-
nsieT okono 2% g o3oHa, ~3% IS OKHMCH a30Ta U
<1% i AByOKHCH cepbl B 00IIeii BEIOOpKE BCEX H3-
MEpPEHUI.

[TockonbKy HaKoMIEHBI YK€ OoibIre BHIOOPKH
JAHHBIX O MPEeJeIbHO MaJlOM COJIEpXaHuH 3 U3 5 pac-
cmatpuBaeMbix raso (O,, NO u SO,), Ha n1aHHOM 3Ta-
e U3MEPeHNH OTKPBIJIaCh BO3MOXKHOCTD BIIEPBBIC HC-
CJIeI0BaTh CYTOUHBIM U TOJOBOM XOJ MOBTOPSIEMOCTH
WX TIPeNeNbHO HU3KKUX 3HAYCHUH U BBISIBUTH CTATHCTH-
YEeCKH JOCTOBEPHBIE 3aKOHOMEPHOCTH.

Kax BumHO Ha puIC. 2, CyTOUYHBINA X0 MPEACTbHO
Manbix (<0,05 mapx') snauenuit conepxanus O, u NO
npeacTaBisieT co0oi GyHKIUM, OJTU3KKE K CHHYCOUIE.
Hamnbonee wacto 6im3Kue K HYJTIO 3HAYCHUS COepIKa-
HUSl TIPU3EMHOTO O30HA HaOIIOAI0TCS BEUEPOM M B
Hayaje HO4YM. 3aTeM IMOBTOPSEMOCTh MX yMEHBIIAeT-
cs1, 0c00eHHO OBICTpO yTpoM — ¢ 7:00 mo 9:00 Bcnen-
CTBHE, 0YCBUTHO, pa3pyLICHU 3a]IepP>KUBAIOIIETO CIIOS
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MPHU3EeMHON MHBEPCHH, a TaKXKe Havaja poroxuMudec-
xoro obpasosanus O,. Pexe Bcero conepxkanue np-
3emHoro o3ona <0,05 mapa! oTMeuaercss B TOCIEIO-
JYJICHHBIC Yachl, YTO BIIOJIHE €CTECTBEHHO C y4ETOM
OCHOBHOI'O JHEBHOI'O MaKCMUMYyMa B CYTOYHOM XOO€ 3TOM
MPHUMECH B TEIUIOE M TepexofHoe Bpems roaa [Emanc-
Kuii 1 ap., 2006, 2015]. B 13:00 u 14:00 cTons mansie
3HAa4YCHUA C)3 6BUII/I OTMEUEHBI 3a HEMOIHbIE 9 JIET UL
6 1 5 pa3 cooTBeTCTBEHHO. Takum 00pa3oM, OBTOPSI-
€MOCTh OJIM3KOTO K HYJIIO COJICPKaHHSI TIPH3EMHOTO 030-
Ha cocTaBiser B cepenune aus ~0,4-0,5% ot obiero
YHCIa ero NpeneabHO MaJlbIX 3HAYEHU N, YTO Ha LENbIA
MOPSIIOK MEHBIIE, YeM B CpEIHEM 3a KaXKJbli yac Ccy-
ToK — 4,17%. Ilo oTHOIIEHHIO K€ KO BCEM M3MEpEeHH-
SAM O3 B JHCBHBIC 4aCbl AOJIA €ro MPEACIIbHO MaJbIX
3HaueHui coctamisaer aumb 0,2% (Bcero B 13:00 u B
14:00 Brutots 10 okTs10pst 2010 1. momyueno 2812 yaco-
BBIX 3HAYCHMU).

[IpenensHo manoe conmepxkanue NO Takxke yare
OTMEUAETCsl B TEMHOE BpEMsI CYyTOK, OJJHAKO MAaKCH-
MyM TOBTOpsieMOCTH 3HaueHuit <0,05 mupa! cMeren
1o cpaBHenuto ¢ O, Brepes Ha cepeauny Houu — ¢ 2:00
10 4:00 (Koraa MHTEHCUBHOCTh aBTOMOOMJIBHOTO JIBH-
KEHHSI HauMeHbIas). MUHUMYM ke, HallpOTUB, CMe-
IIeH B CyTOYHOM XOZIe Ha3aJ Ha YTPEHHHUE Yachl, YTO
CBA3aHO C 4YaCOM ITUK aBTOMO6I/IJIBHOI‘O JBMKCHUA 1 Ya-
CTBIM CYIIIECTBOBAHUCM B 3TO BpEMA HpHHOJlHS[TOI:I HH-
Bepcuu. Kak crnencreue, mpuzemHoe conepxanne NO
YTPOM TIOYTH HHKOTZAa He ObIBaeT cToib MasbiM. [o-
BTOPSIEMOCTh K€ TMpeelbHO HU3KUX YPOBHEW cojep-
kanusa SO, npuOIU3HTENLHO OMHAKOBAs B J1I000€ Bpe-
MsI CyTOK.

N3menenuns ITOBTOPACMOCTH IIOYTHU HYJICBBIX 3HaA-
YeHUH OTACIBbHBIX MaJIbIX I'a30B B I'OAOBOM XOIC
(puc. 3) BeIpakeHBI 3HAYUTENBHO ciabee. Tem He Me-
Hee OTMEUEeHO OoJiee YacToe HaOIOICHUE MPEIETbHO
masoro coxepxanust O, JIETOM ¥ B Ha4ase OCEHH, I10-
BUIUMOMY, B HOYHBIC 4YaCbl B YCJIOBUAX CUJIBHBIX B 3TO
BpeMsl IPU3EMHBIX WHBEPCHM, NPEMATCTBYIOIIMUX I10-

CTYILICHHIO 030HA K MOBEPXHOCTH U3

120 BhIIenekamux cioes. Cirydan Oiu3-

2 KOO K Hymo cozmepxanus SO, moutn
- 100 ;m BCEIZa OTMEYaIOTCs TaKKe JIETOM U B
~  Hauajle OCEeHM, KOIZla MHTEHCUBHOCTb
. S BBEIOPOCOB ATOTO ra3a U3 BHICOKHX HC-
%  TOYHMKOB HauMeHbIlIas. Hakower, mo-

YTHU IOJIHOC OTCYTCTBUEC B IIPU3EMHOM
cinoe Bozayxa NO wuaine HaOmromaeT-
Cs1 3MMOW M BECHOW M PEXE JIETOM.
Yro Kacaercs OKUCH YIIIEpoaa U
JIBYOKHCH a30Ta, TO HU OHO U3 Cpell-
HEYaCOBBIX 3HAYCHUHN MX IIPpU3EMHOI'0
cozmeprkanus 3a 11 jer HaOmoaeHUH He
0Ka3aJI0Ch HIYKE Opora 00HApYKEHHSI.

Yucno criyyaes HyJIeBbIX 3H

Puc. 2. CyrouHslif X0 IOBTOpSIEMOCTEH IpeNeNbHO HU3KUX 3HAYEHUI NPH3EMHOTO
copiep)kaHusl Manbix armocdepHbIx ra3oB B Mockse 3a 2002-2010 rr.

Fig. 2. Diurnal variation of occurrence probability of extremely low surface
concentrations of minor air gases in Moscow for the period of 20022010

Bpewmst, u

0 HawnmenblIiree U3 TOCTOBEPHBIX 3HAYE-
uuii CO cocrasuno 0,068 v B 18:00
25 mas 2003 r., mpuyeM J1Ba CIIEAYIO-
IUX B TIOPSIIKE BO3PACTAHMS 3HAUCHISI
(0,070 1 0,075 miH™") 3apUKCHPOBAHEBI
B TOT K€ M Ha cieayroutuii 1eHs (B 2:00
26 magu B 17:00 25 Mast COOTBETCTBEH-



BECTH. MOCK. YH-TA. CEP. 5. TEOT'PA®U . 2016. Ne 4

37

Ho). [IpaBga, B 00:00 13 derpans 400 1
2003 1. ero couepkaHUE OKa3ajl0Ch
eme menbiire (0,051 mua!), HO moCcTO-
BEPHOCTD 3THUX JaHHBIX COMHHTECIIbHA,
MOCKOJIBKY B TEUEHHE Yaca OBUIO TI0-
JIY4Y€HO JIMIIb OJTHO MUHYTHOC 3HAYCHHUEC.
Camoe >xe HauMEHbIIIEe 3HAYCHHUE B
cpenmem 3a MunyTy — 0,050 M, OHO
ormedeHo B 18:12 25 mas 2003 r. u co-
BIIaJaer ¢ MpUOOPHBIM ITOPOroM O0OHa-
pykeHust 3TOro rasa. 110 JaHHBIM CO-
napa «9XO-1», paboTaBiiero B TOT
nens B O6nmncke, Ha 100 kM 10KHEE
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Ywmcio ciydaeB HyJIEBHIX 3HAUECHHH
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Mocksbl, B niepuona ¢ 15:00 mo 19:00 0 e

oTMeJallach HeycTol4mnBasi CTpaTudu-
Kanus (0OBIYHO MPOCTPaHCTBEHHOE
TIOJIE TEMITEPaTypPHOU CTPaTU(UKALINH B
CepeariHe JTHS B OTKPBITOH MECTHOCTH
OJTHOPOJIHO HA OOJBIINX PACCTOSHUSX ).
CesizanHas ¢ aTMOC(epHON HEYCTONYH-
BOCTBIO TepMUYECKasi KOHBEKIIHS CIIO-
COOCTBYET pacCEMBaHMIO MpPUMeECEH B
BBIIIICNICKAIIUE CIION M YMEHBIIICHUIO
MPU3EMHOT0 COJIEPIKAHUS BCEX MAJIbIX Ta30B KpPoMe
030Ha.

J10BOJILHO MHTEHCUBHOE BEPTHKAILHOE MTEPEMEIITH-
BaHWE MPH OTCYTCTBUU MPU3EMHOI HHBEPCHUU HaOIIIO-
nainock B MI'Y o nannbeM conapa «9XO-1» 1 HOYBIO
31 aBrycra 2003 1., xorjma OBIJIO OTMEUEHO PEKOPIHO
Hu3Koe 3a 11 et HaOmroeHwii MPU3EMHOE CoNlepIKaHNE
nByokucu azora. CKOpocTh BeTpa Ha BbicoTe 15 M B
MI'Y no nanHbIM iprubopa M-63 B 000ux ciydasx Obiia
BBICOKOM: 4 M/C (B mOphIBax 0 7 M/C) nHeM 25 Mas u
5 M/c (B mopeiBax o 11 m/c) Houwto 31 aBrycra. Ta-
KUM 00pa3oMm, TemriepatypHas crpaTuuKamus U BeT-
POBOI PEXXHMM B 3HAUUTEIBLHON Mepe OMpeneNnsiorT yc-
JIOBUS HE TOJBKO HAKOIIJICHUS, HO U PaCCEHBAHUS 3ar-
PA3HSIOMINX aTMOC(EPHBIX IPUMECEH.

BriBoabI:

— COCTOSIHME BO3JYNIHOTO OacceiiHa CTONMUIIBI B
paiioHax, yJaJIeHHBIX OT JIOKAJIbHBIX UCTOYHHKOB BEIO-
POCOB U ¢ OOJBINON MJIOIAABIO 3eTIEHBIX HACAXKICHUI
(tepputopus MI'Y), xapakTepusyercsi KpaitHe peaKu-
MU BIIH30/IaMH MTOBHIIIEHHOTO 3arpsi3HEHUS Bo3Iyxa. B
cpemHeM 3a mociennue 11 mer mons BpeMeHH C Ipe-
BBHIIICHHEM B CPEIHEM 3a 4aC MaKCHMAaJbHBIX pa3o-
BoIX II/IK cocrasmser 3aeck mopsiaka 0,1% mis o030-
Ha, OKHMCH a30Ta M OKKCH yriepona, mopsaka 0,01% ms
JIBYOKWCH a30Ta U, TI0 JaHHBIM B cpeqHeM 3a 10 MuH,
aunrs 0,001% mas nByokucu cepsl. Kak mpaBuio, ciny-
yau nipeBbimenus [1JIK cBs3aHbl ¢ sIpKko BBIpasKeHHBIMU
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Puc. 3. ['onoBo#i X0 MOBTOPSAEMOCTH MPEASIbHO HU3KUX 3HAUCHHU I TPU3EMHOTO COZlEp-
XKaHUA MalbIX atMocdepHbIX ra3oB B Mockse 3a 2002-2010 rr.

Fig. 3. Annual variation of occurrence probability of extremely low surface concentrations
of minor air gases in Moscow for the period of 2002-2010

Y JUTUTETFHBIMHU aHTUIMKIIOHAIBHBIME yenoBusMu. [Tpu
3TOM aHOMAJILHO BBICOKHME YpOBHH Hakoruienus O,, NO,
n CO orMmeyaroTcst B OOJNBIIMHCTBE CITy4aeB MPU CHIIb-
HOM JBIMHOM MIJIE B YCIIOBUAX KpalHE JKapKOro JieTa;
SO,, Ha060POT, — B 0O4E€HL MOPO3HYO HOrO/y 3UMOM IIPU
C)KUTaHUH Ma3yTa Ha 00BEKTaX TOPOJICKOTO OTOILIICHHS;

— B CyTOYHOM XOZIE aHOMAaJIbHO BBICOKOE COZEp-
KaHUEe 030Ha OTMeuaeTcsi OOBIYHO B cepeauHe JHS,
OKHCH a30Ta — B YTPEHHHE Yachl BO BpeMs daca MUK
ropozckoro Tpancnopra. Jlns NO, NO, nu CO sBHoi
3aBHCHUMOCTH OT BPEMEHU CYTOK HET;

— HaKOIUICHUIO BBICOKUX YPOBHEH conlep kaHns 030-
Ha, KakK MPaBWJIO, CIIOCOOCTBYET HEYCTOWYHMBAs CTpa-
TU(UKAIIHSL, 2 TAKXKE YMEPEHHBIH WIIH CUIIBHBIN BETEp B
HWKHEH aTMocdepe 1o coaapHbIM JaHHBIM. HanpoTus,
3MU30/bI AHOMAJIBHO BBICOKOTO 3arpsi3HEHUSI OKHCBIO
a30Ta 0OBIYHO CBSI3aHBI CO INTHJICBBIMU YCIOBUSIMHU H
HaJM4MeM PHU3eMHON HHBEPCUH, @ JIBYOKHCHIO CEPhI —
C HAJTMYUEM MTPUTIOAHATON HHBEPCUHU Ha HEOONBILIOHN BbI-
COTE U MPH YMEPEHHOM BETPE;

— npusemMHoe conepxkanue O, B MockBe ObiBaeT
OJIM3KKM K HYJIO Yailie Bcero B Hauaje Hour, NO — B
cepenune HO4M, i SO, ONHO3HAYHON 3aBUCUMOCTH
OT BpPEMEHH CYTOK HeT. B romoBom Xxoje mpeaenbHO
MaJible 3HaueHUsI COJCPIKaHusl 030HA Yalle HaOmoa-
FOTCSI 3MMOM U BECHOM, OKHCH a30Ta U IBYOKHCH CEPBI —
JIETOM M OCEHBIO.

bnazooapnocmu. Pabora BeinonHeHa 3a cuer rpanta PODU (npoekt Ne 14-05-00594), a Taxke Poccutic-
koro HayuHoro (onna (mpoekt Ne 16-17-10275) B yacTu yTOUHEHHUS OL[CHOK MPEACIBHBIX 3HAYCHUH COpepKaHUS
ra3oB. M3mepeHusi coctaBa BO3AyXa MPOBEACHBI MPH YaCTUYHOHN TOaJiepkke MHUHUCTEpCTBa 00pa3oBaHUs U
Hayku PO (I'ocynapctBennsblii koHTpakT Ne 14.515.11.0004).

ABTOpBI OIarofapsT 3a MOMOIIb CBOMX COCIYKHBIIEB — COTPYIHHUKOB METEOPOIIOTHYECKOH 00cepBaTOpun
MI'Y u UOA PAH, a Takxe I.1O. llaiinymmny 3a npenocraBieHne JaHHBIX 0 BEIOpOcax 00bEeKTaMU TOPOJICKO-

T'0 OTOIIJICHHUA.
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ABOUT EXTREME LEVELS OF AIR POLLUTION IN MOSCOW

According to continuous 11 years-long measurements (2002—-2012) at the joint ecological station of
the A.M. Obukhov IAP RAS and the MSU Faculty of Geography data on the upper and lower limits of the
surface concentrations of minor atmospheric gases (ozone, nitrogen oxide and dioxide, carbon monoxide
and sulfur dioxide) are provided. It is shown that around the MSU, in the southwestern part of Moscow,
far from production enterprises and large highways, maximum allowable concentrations are very rarely
exceeded: such cases account for about 0,1% for 03, NO and CO; 0,01% for NO, and 0,001% for SO,. The
highest average 10 min concentrations were 150 ppb for ozone; 996 and 226 ppb for NO and NO, respectively;
16 ppm for CO; and 276 ppb for SO,. Anomalously high air pollution is usually characteristic of long-
lasting anti-cyclonic conditions. The highest concentrations of O,, NO, and CO were recorded in 2010 and
2002 summers during a smoky haze in extraordinary hot weather; while on the contrary, those of SO,
occurred during the deep freeze in 2006 winter. The data of «ECHO-1» and «MODOS» sodars allowed
correlating the record-breaking high levels of air pollution with both temperature stratification and wind
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regime of the lower atmosphere. For the first time regularities of diurnal and annual variations of extremely
low (near-zero) surface concentrations of O,, NO and SO, are revealed according to the long-term data.

Key words: air pollution, minor atmospheric gases, ground concentrations, smoky haze, temperature

stratification, wind regime, sodar data.
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