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BoinosiHeH aHAAM3 JAHHBIX, NOJYYEHHLIX NPH W3MEPEHHI ¢ MOMOILbIO TA30AHAIN3ATOPA KOHUEHTpalii au-
OKCHJA cepbl 3a X0onoAHbIH nepuox 2005 r. B okpecTHOCTAX I'. VIPKYTCKA B COMOCTAB/IEHHH C METEOPOJIOrHYeCKMMH
YCJI0BHAMH 3a 3TOT Ke nepuod. C HCIOAb30BaHIEM YMCJIEHHOH MOAENH PACNPOCTPAHEHHs H TpaHcdopMauii npu-
Meceil BbISIBJIEHBI OGJACTH MNOBBIIIEHHOTO 3arPsi3HEHNsA COeJHHEHIAMH cepbl B perHoHe o3. Baiikan. Ilposeneno
CpaBHEHHE Pe3Y.IbTATOB PACUETOB M JAHHBIX H3MepeHu KOHUEHTpauHil AMOKCHAA Cepbl, NMOIYYEHO MX YXOB/IETBO-
PHTe/IbHOE COOTBETCTBHE. BBIABJIEHBI THIIBI METEOPOJOrMUYECKHX YCJAOBHIl, CNOCOGCTBYIOULHE TOBBILIEHHIO 3arpAs-

HEHHS aTMoC(epbl.

HpOBeZIeHbI YHCJIEeHHble pacueTbl s HCCIeJOBAHHA (bOpMHpOBElHHﬂ obsacTeil MAKCHMAUIBHBIX KOHHEHTpﬂuHﬁ
030HA. BrimosnHeHsl MccieAoBaHHA BAHAHHA CKOPOCTH H HampasJeHHS BETPa, KOHUEHTPpalHH BOAAHOrO Inapa Ha

NpOUECcchl PACTIPOCTPAHEHHA M TpaHC(OPMaUMH npHMeceii.

Breaenue

B Hacrosiee BpeMs kak y HAC B cTpaHe, Tak H 3a
py0exoM BeXyTCSd WHTEHCHBHBIE MCCAEAOBAHUA IO
paspa6oTke Mojefeill mepeHoca ¥ TpaHchOpMALKM 3a-
IPA3HAIOIMX BellecTB B aTtMocdepe, BbIOPaChIBAEMbIX
NPOMBILIIEHHBIMY TIPEANPUATHAMH, Y3Ke CYIlecTByeT
MHOMECTBO PA3JHYHBIX MATEMATHYECKUX Moaerel, Kak
BEPOSITHOCTHO-CTATHCTHYECKUX, TAK M JEeTePMHHHPO-
BaHHBIX: 3HJlepoBa THNA, JarpawkeBa TUIA, THOPHAI-
HBIX, T.€. COYETAIIUX NMOAXOAbI Dilnepa ¥ Jlarpamxa.
TpanchopManus U NepeHOC COeIUHEHHH cepbl U a30Ta
HCCJEA0BANCH C TOMOUIbI0 AHMUIHTHYECKMX Mo/jenel:
6aaHCOBOH C 3JIeMEHTAMM CTATHCTHKH M ABYMEDHOH
crauuoHapHoil auddysuonnoii [1]. CyumecTBeHHBIM
HEJOCTATKOM 3THX MoJesiell, He YUUTHIBAIOWIUX B/IMA-
Hue penabecda, SBAsAETCA TO, YTO BEPTHKAJbBHOE pac-
npegeseHHe NpuMeceil MpeaNoNaraeTcsi PABHOMEDHBIM.
C ucnoJb30BaHHEM MoJeaH 3ilnepoBa THma Obliaa Nped-
NPUHATA TONMBITKA OUEHUTb BJHSHHE AHTPONOTeHHOro
3arpa3HEHHs NbUIBIO, OKMCIAMH Cepbl M a30TA HA 03.
Baiikan u okpyxkawouie ero TeppuTOpMH NpH pas3iany-
HBIX METeOPOJIOTHYECKUX CHUTyauusx [2] ¢ yuerom
3BOJIOLIMH aTMOCGEPHBIX A3p030Jell 3a cUeT Koaryis-
nn [3]. OT™MeTHM, YTO BCE UUCAEHHbIE 3KCTEPUMEHTDI
B 3THX paGoTaX NMpPOBEAEHDI C IIATOM MO NPOCTPAHCTBY
25 kM, 4T0 60sblIE CcpeAHel WMPHHBI Xpe6TOB B pe-
THOHE 03epa.

IHes> 1 MeToABI MCCJIEOBAHHSA

Llens panHo#t paGoThl — HM3y4YeHHE BIAMSHUS Me-
TEOPOJOTHYECKUX YCJIOBHIl Ha mpoueccsl (popMUPOBa-
HMSI TOJe#l KOHUEHTpauMi 3arpsA3HSIOIMX BEILECTB,
B YACTHOCTH JMOKCHAA CEPbl KAK OJHOrO M3 OCHOBHBIX
3arpsA3HUTENIel, B XOJOAHBIH nepuon roxa. Pabora

ABHJIACH TIPOJOJDKEHHEM HAYATBIX PaHee MCCedOBAHMIL
[4, 5]. U3Mepenus auvokcuaa cepbl TPOBOAWIMCH C MO-
MOLBIO XEMMJIIOMHHECLIEHTHOTO razoaHanusaropa C-310
(pupma OTITIK, r. Cankr-Tlerep6ypr, morpeurHocts
MaMepeHMit He TpesbiuaeT 25%) B AKafeMropoike
r. VIpkyTcka, B gonune p. AHrapa Ha JeBoM ee Gepery.
B nonosHeHMe K HHCTPYMEHTAIBHBIM M3MepeHusIM ObLIH
BbINOJ/IHEHBI YHC/AEHHbIE SKCMEPUMEHTH! ¢ MOMOILBIO Ma-
TEMATHYECKOH MOJENH PacnpOCTPaHEeHMst H TpaHcdop-
Manuu npuMmeceit [6]. B oTanume oT nmpeabiaywiMx pa-
60T 3/1€eChb MoJebHble pacyeTbl NPOBOAMINCH C XOPO-
MM paspelieHHeM 10 MpOCTPAHCTBY (iar ceTKH 1o
TOPH3OHTAIM paBeH 1 kM),

O6cyk/aeHne pe3yabTaToB

ITo paHHBIM M3MepeHMil ObLIM onpeeneHbl Cpel-
HHe 10 CPOKAM KOHUeHTpaLuu AHokcuaa cepbl. Coor-
BETCTBYIOLUME 4acOBbie 3HaueHHA 3a mapt 2005 r. npu-
BeJeHbl Ha pHc. 1.
501C, mkr/»?
40
30

20

10

01357911 13 15 17 19 21 23
Bpems, 1 -
Puc. 1. YcpennenHbie 1o cpokaM 3a MapT HM3MepeHHbIe
(criromHas NMHMA) M paccunTaHHble (IIyHKTHpHAas KpHBasi)
KOHLIEHTPALMM AHOKCHAA cepbl B aTMocepe r. MIpkyTCKa
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Xopolo BbIpaKeH CYTOUNDIA XOA KOHLEHTPALMii
C MHHHMYMOM YTPOM H MAKCHMYMOM B TNOCJIENOAY/CH-
Hele yacel, [Ipn obcyxaennn puc. 1 creayer yuuThi-
BATb PACHOJOXKEHHEe NYHKTAa oT6opa 1npo6 — B BepXHeH
YACTH CCBEPO-BOCTOYHOLO CKJIOHA JOJMHBL p. Aurapa.
BedepHuii JoKaJBHBIE MHHHMYM oxono 21 4, oTMe-
YeHHBI M B MOJEJbHBIX pAcyeTax, CJAeAYeT CBA3aTb
C MeCTHBIM BETPOBBIM peXHUMOM — ocjiabjeHneM o6-
el uupkyasuun ¥ GopMUPOBAHHEM CTOKOBBIX NOTO-
KOB BHH3 YIO CKJOHY. Pasgefenue JHEBHOTO MaKCHMYy-
Ma Ha aBa nuka (13 u 19 u) ckopee Bcero o6bAcHsETCA
OTHOCHUTETbHO KOPOTKHMM DAAOM HabMomeHHH H 60.1b-
KM pa3bpocoM BeIUUYMH B CBS3M C TeM, 4TO B MapTe
IPOMCXOAST pAa3pyLUieHHe Aa3HATCKOTO AHTHIMKIOHA
1 uepecrpolika 6apuueckoro noag.

Jlannple u3MepeHuil O6bLIM JOTMOMHEHBI Pe3y.JbTa-
TAMM PACYETOR MO MOJEAN PACHPOCTPAHEHMA M TPAMC-
opmaunu npumecefl. Kak u3BecTHO, BpeMeHHble H3Me-
HEHMA 3HAYeHHIl KOHUEHTPaLHil BrIOPACBIBAEMBIX IPH-
Mecei 06yC/OBAEHB KOJe6AHUAMM MHTEHCHBHOCTEH BbI-
6pocoB MPOMBILULIEHHBIX O06BEKTOB M MeTeopOJIorHye-
CKHUMH Tpoleccamy, VIcTouHHKaMHM BbIGPOCOB AHOKCHAA
cepbl ABAAIUCH NPOMBIIJIEHHblE OOBEKTBL IT. ¥YcoJbe-
Cubupckoe, Anrapck, Hlenexos, Wpkytck, Cnnoags-
ka, Bafixanbck. [laHHbBie 06 MHTEHCHMBHOCTM MCTOYHH-
KOB ObLTH B3aThl M3 pa6oT [7, 8]. MeTeopoaornueckue
xapaktepuctuky (Hanpapjelnme ¥ CKOPOCTb BETpa,
TEMIePATYPa M BJIAKHOCTH BO3AYXa, AAB/leHHE) H3Me-
PAIHCH NMOPTATHBHON METEeOoCTAHIIMEN, PAaCIONOKEeHHOMH
BOAM3M NYHKTAa OT6OpA Npod.

MonenupoBatye NpoLeccoB PACHPOCTPAHEHUS MPH-
Mecell IpoBoANJIOCH B o6aacTh niaouaasio 200 x 200 kM
1 BBICOTO 4 KM HaJl IoBepxHOocThio 03. Badikan. Illa-
I'l 10 BpeMeHH M FOPU3OHTAIM COCTABJISLIH COOTBETCT-
BeHHo 150 ¢ M 1 XM, WAar Mo BEPTHKAIM 3a4ABAICH
caeaylouuM o6pasom: a0 BbicoThl 350 M OH paBHAJICH
50 M, manee — 150, 500, 1000 u 2000 m. Havanbuasn
KOHUEHTPAIMA MOJeKYJIAPHOro a3ota N, MPUHHMATACDH
pasnoit 0,93 kr/M*, Monexynspnoro kucnopoga O, —
0,297, Boasxoro napa H,O — 2,23. 1074, MOJIEKY.IAp-
Horo Bopopoaa H, — 1077 1 ozona O5 — 6-1078 kr/mM”,
[Ipeanonaranoce, uto B BO3AyXe NMOCTOAHHO MPHCYTCT-
ByeT mepekuck Bomoposa HoO; m ee koHueHTpauus,
pasnaz 107 kr/M®, He MewsieTcs B mpocTpaHCTBe M BO
ppeMenn. Koaddunuentsr typ6ysnenthoit aucdgy3snu
PACCUHMTBLIBATIMCH C MCNOJB30BAHMEM COOTHOLWIEHWH TO-
JlysMnupudeckoil Teopus Typ6yneHTHOCTH [6].

[lna noATRepIACHUSA AOCTOBEPHOCTH PE3YABTATOB,
MOJYUeHHBIX ¢ MOMOIUBIO MOJAENH PACHPOCTPIAHEHHS
1 TpaHcopMaUUH NpuMeceil, 6bi1a poBeJeHA NepBas
CepHsl UMC/ACHHBIX 9KCNEPHMEHTOB. Pe3yabTarhl cpas-
HelUHsI MOJAEIbHBIX PACYETOB KOHUEHTPALMH AMOKCHAAQ
cepbl U JAHHBIX M3MepeHMH C MOMOUIBIO IA30AHAIN3A-
Topa npHeeAeHbl Ha puc. 1. KoadduumueHnr koppens-
UMM MEXAY PACUETHBIMH M H3MePEHHbIMH KOHLEHTpa-
nuamu pasen 0,8. OTHocHTenbHble OIIMOKM PacyeToB

He npeBocxoauau 33%, cpeqHEKBAAPATHYECKOE OTK/IO-

HeHUe 3TUX ownboK cocTasuio 14%.
Crenyromasi cepvst YHCJEHHBIX 9KCIIEPHMEHTOB
NPOBOAMIACHL JJIA MCCAEOBAHNSA BIWSHUSA METEOPOJIO-

THYECKHX XAPAKTEPHCTHK HA PACHpOCTPalIeHHe M TpaHC-
hopmanmio  npuMecell. BapeHpopanuch Hanpabielde
M CKOPOCTb BETPA M NAUVIbHOE 3HAUEHHME KOHLEeHTpAa-
MK BofiAnoro mapa (3nauenne 22 r/m°, xapaktepHoe
A7 TPOMIKOB, ObLJIO BBLIOPAHO A1 REMOHCTPALNH
Bo3MOXHOCTell Moiean). Hekoropbie nosyueHnsle pe-
3YJIbTATBI HPEACTABIEHD! B TabnuIle.

Paccunrannsle 3navenns KOHUEHTPauHii coeuHeHui cepsi,
a30Ta M MaJbIX ra30BbIX COCTABAAIOUNX aTMOcdepbl
B atmocdepe r. MpryTcka

Konuenrtpauns, mxr/m®
Hanpasaenne (ckopocTb BeTpa, M/C)
VIHrpesieHT C3(5) 4[ C3 (12[ 103 (5)
[ KOHUEHTpaLWA BOAAHOTG Mapa, /M’
022 [ 22 ] 22 [ 22 [ 22
SO. 48 48 43 62 0,5
H,SO4 0,54 1,5 74 2,3 0,04
NO, 5,3 5 5,7 6,6 0,06
HN Oy 0,74 1,9 71 2,7 0,07
HNO; - 10 0,21 0,7 4,7 1 0,23
NO 2.1 2 1,4 2,2 0,04
NO;- 10! 1,4 1,4 1,4 2 0,04
HNO; 0,04 0,13 0,61 0,13 0,02
N,Os - 10" 1,1 1.1 0,78 2 0.0004
OH™ - 10! 0,11 0,36 2,7 0,33 3
HO; 10° 0,05 0,16 1,5 0,17 4,06
O3 55 53 55 (5 68
H' - 10" 1,1 1 0,9 {,2 0,52

Bbino/HEHHBIE PACUETbI NOKA3WIA CYILEeCTBEHHOE
BAMSIHME M3MEHCHWS HAUMJIbHOM KOHLEHTPALMH BOAS-
HOro napa HA KOHIEHTPAUHIO aTMocepHbIX IpuMeceil.
Ilpu u3MeHeHMH KOHUEHTPALMH BOASIHOIO Napa B aT-
Mocpepe Ha Tnopsgok koHueHtpauun OH™ w HO3
TAK)KE H3MEHSIOTCA HA HopsaAok, KoHuentpauun HNOy
— B 7 pas, konuentpaunn H,SO4 v HNO, — B 5 pas,
koHuentpaun HNOz — B 4 pasa. YMeHblieHue cKo-
pocTH ceBepo-3anagHoro serpa (40 3 M/c) NpHBOAUT
K YBEJMYEHHIO 3HAUEHHI KOHUEHTpauuit 60JbWHHCTBA
atMocgepHbIX npumecedl. IOro-zamagHbplil M 10r0-BOC-
TOYHBIA MOTOKM CNOCOGCTBYIOT OYHMIUEHMIO aTMOCGheph
Haa r. VIpKyTckoM, OHM BBI3BIBAIOT YMeHbllleHHEe KOH-
LUEHTPALHI OCHOBHBIX 3arpAsHHTeNell, KOHLEHTPAUWH
Bofopoaubix pagukanos OH™ u HO3, nao6oport, pac-
TYT, BOCCTAHABIAMBASICH [0 (POHOBBIX 3HAYEHHIA.

Ha puc. 2 u 3 mnpeacraBieHsl paclipeaeaeHHs
KOHLEHTpaUHi AHOKCHAA cepbl M O30HA MPH CEBEPO-
3aMaJHOM BETpe CO CKOPOCTbIO 5 M/C M HAYAIBHOM
3HAYEHUM KOMUEHTpAUMM BoAsmoro mapa 2,2 7/M’
Hau6oapmine 3navenna konuneHTpauuin SO, nonyyeHs!
no goiawHe p. AHTapa, Tae pacHojo’KeHbl OCHOBHBIE MC-
TOYHUKH BBIGPOCOB MpuMeceil. MaKCHMaIbHbIE KOHLEH-
tpauuu O3 HabmoaawoTess Haj akBaTopuell o3. Baijikar,
ckioHamMu xpebra Xamap-Haban u OnXMHCKMM TNAToO,
T.e. B palloHAX, KOTOpbIe MeHee NOJBepPXeHb! BO3eH-
CTBHMIO aTMOcdepHBIX BBIGPOCOB.
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3akatoueniie

Takum o6pazoM, MpH UPOBEACHIIH H3MEPeHH|
KOHUEHTPALMIT AMOKCHAQ cephl B AKAZEMTOPO/iKe
r. Mpkyrcka oTMeueH XOPOILO BBIPKEHHBLT CYTOUYHBIR
XOJA KOHUEHTPALKI ¢ MMHUMYMOM YTPOM H MAKCHMYMOM
B IOCJENOAy/AeHHbIe uachl. BbickasaHo mnpepronoxe-
Hi€, UTO BEYEPHHUI JOKANbHBIH MUHHMYM okxoqo 21 u
o6ycioBaen ocaabiendeM obulell MMpKyIsuUM H Gop-
MHPOBAHHEM CTOKOBBIX NOTOKOB BHH3 MO CKJI0HY.. Cpas-
HeHHe JAHHbIX HAGTIONeHUIl 33 AMOKCHIOM cepbl H pe-
3y/bTATOB PACUETOB IMOKA3A7I0 MX XOpoulee COOTBETCT-
sre (R=0,8). [TpoBeneHHble YHCIEHHBIE IKCIIEPHMEHTDI
NO3BOHIU OINpeAe/NTb KOAWIeCTBEHHYIO 3aBHCHMOCTD
KOHLIEHTpAMiT aTMocdepHbIX npuMecell OT HAYAIbHOU
KOHLeHTpaluu sozasinoro napa. [Ipu n3MeseHHu Kou-
UEHTpAlHH BOAAHOIO napa B aTMocdepe Ha NMOPAAOK
KOHLEHTPALHN OTACABHBIX COCTABJLAIOWIHMK aTMocdepbl
H3MEHAIOTCA B HECKOJLKO pPa3: A5 COeAMHEHHH cepbl
B O pa3, A1A coeavHeHuil azora B 4—7 pa3. Hampas-
JIeHHe W CKOPOCTb BETPN TAKXKe OKA3BIBAIOT CYILeCT-
BeHHOe BJAMSIHHE Ha PACMPOCTpaHEeHHe TpHMecei.
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V.L. Potemkin, 1.V. Latysheva, V.L. Makukhin, T.V. Khodzher. Studies of processes of sulfur dioxide
and ozone distribution in the south of Eastern Siberia.

This work presents the analysis of data on sulfur dioxide concentrations in Irkutsk surroundings in winter-
spring 2005 obtained with the gas-analyzer, as well as the comparison of these data with meteorological condi-
tions for the same period. The numerical model of distribution and transformation of admixtures helps to reveal
the areas with increased level of pollution by sulfur compounds in the Lake Baikal region. Data on calculations
and measurements of sulfur dioxide concentrations are in good correlation. Types of meteorological conditions
contributing to the atmosphere pollution have been determined.

Areas of maximal concentrations of ozone have been calculated. It has been revealed that velocity and
direction of winds and concentration of water vapour influence the processes of distribution and transformation
of admixtures.
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