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OoHnoaspo3soJieii B Tponocdepe ora 3anaanoii Cudupu

THI] BE «Bexmop», Koavyoso Hosocubupckoi 06.1.
Hucmumym onmuxu ammocghepor CO PAH, 2. Tomck

[Toctynmia B pegakiuio 30.11.2004 r.

IIpencTaBieHbl pe3y IbTaTbl BeiiBJIeTHOrO M IapMOHMYECKOTO aHA/IN3a MaccHBa 3KCHePUMEHTAIbHBIX JaHHBIX
0 KOHIIEHTPAIINN a3po3o0Jeil cyMMapHOTo Geslka M >KN3HECTIOCOOHBIX MIIKPOOPTaHN3MOB B Tpomnocdepe fora 3amai-
Hoii Cub6upu, nomydeHHBIX 3a 1999—2003 rr. BeiiBreT-aHanan3 JaHHBIX MOKa3aJd, YTO BapHaIlNl KOHIEHTPAIII
610aspo3oJieil B Tpomocdepe B OCHOBHOM OIPEAETIAIOTCS XapaKTEPHBIMH CE30HHBIMII IIPOLECCAMI C TIE€PHOJAMIL:
12; 6; 4 m 8—9 Mec. Ce3oHHBIe BapHAIlN ONPEIETAOT 0KoJI0 80% obuieil Aicmepcnn Bapuamiii KOHIIEHTPAIHIT
CyMMapHOTo GejiKa, a aMILINTY/bl Bapualiii KOHIIEHTPAIUN JKI3HECTIOCOOHBIX MHKPOOPTAaHN3MOB MAJBI 110 CPaB-
HEHUIO ¢ TIOCTOAHHOII cocTaBJdoiell J1d 1060 BHICOTHI HAOIIOLeHNI.

'HIL BB «BekTop» B koonepauuu ¢ pgaoM WHCTU-
tyroB CO PAH mpoBogATr cucreMaTuieckoe u3ydyeHue
6MOTEHHOIT KOMIIOHEHTBI aTMOCGEPHOTO a’p030Js IoTa
3amnaguoit Cubupu [1—5]. Ilog TepmMunOoM «6HOTeHHASA
KOMIIOHEHTa» aBTOPBI TOPa3yMeBalOT CJIeIyIolIue co-
cTaBsgoNe atMochepHOTO a3PO30JId: CyMMapHBIi Ge-
JIOK M JKM3HeCIocoOHbIe MUKpoopTraHu3Mbl. Q6o0IIeHe
¥ aHAJTU3 MOJTYYEeHHBIX JaHHBIX TOKA3aJH, YTO KOHIEH-
TpaIuss OGMOTEHHOW KOMIIOHEHThI aTMOoCGhepHOro a3po-
3051 Ha fore 3amaguoil CHOMpPU HapsIy C Ce30HHBIM
U3MEHEHUEM HUMeeT 3HAUYMTEJbHbIe BapUAllUd, a MOJIA
KOHIIEHTPAIUM B OCHOBHOM OIPEJENSIOTCS HATHIUEM
yAATeHHbIX HCTOUHUKOB aTMocepHbIX mpumeceil [4].
Takum o6pas3oM, Ha CBOWCTBa TOJiell KOHIEHTPAIUU
610a’p030Jell MOTYT TakKe BJUATH KoJebaTeThHble
mporiecchl, mpoucxoadnme B atMocdepe. [IpemcraBren-
HBIII B [5] BeiiBaeT-aHAIN3 AaHHBIX O MPU3EMHON KOH-
LeHTPAIlH a3po30Jiell, MOJyUYeHHBIX B OKPECTHOCTAX
r. HoBocu6upcka, mo3BOIMI YCTAHOBUTH CBSI3b BapHa-
il MaccoBoll KOHIIEHTpPaMHM a3po30Jell W KOHI[eH-
Tpaluu CyMMapHOTO 6ellKa B MPU3EMHOM CJIO€ aTMO-
cdeppl ¢ ee XapaKTepHBIMU IepHOAMYECKUMU CHHOI-
TUIECKVMU TIPOIECCAMU.

B Hacrosmieit ctaTbe MpUBeeHbl Pe3yJIbTATHI BENB-
JIETHOTO W TAPMOHUYECKOTO aHAJIH3a MacCUBa JKCIEepPH-
MEHTATBHBIX JAHHBIX O KOHIEHTPAIINH a9pP0O30Jel CyM-
MapHOTO 6eKa ¥ JKU3HECTOCOGHBIX MUKPOOPTAHU3MOB
B Tponocdepe ora 3amagHoit CubupH, MOTyYeHHBIX 32
S-nmetHuii epuon HabmoAenuit ¢ 1999 mo 2003 r.

Ot6op Tpo6 TPOU3BOAUICA B TOCTEAHEH meKaje
KaKJ0TO MecdAla ¢ TMOMOIIbI0 caMoJieTa-1a6opaTopuu
Ha BocbMU BbIcoTax: 0,5; 1; 1,5; 2; 3; 4; 5,5 u 7 ¥M.
[Tosersr mpoBoamanch Han Kapakanckum 6opoM, pac-
MOJIOKEHHBIM Ha TpaBoM Oepery p. O6b: 54°30" B.1.;
82°20' c.u1. Metoauku ot6opa 1 aHaIM3a MTPO6 OMUCAHBI
B [4]. PaccmarpuBamiuch 2 X 8 BpeMeHHBIX PSAJ0B KOH-
IeHTpanuu, IpeacraBieHHbX 60 oTcueTamu.

Ha ocHoBanum BbIllIeCKAa3aHHOTO OGBLIO CAETAHO
MPeIo/I0KeHIe, YTO BAPUALUY B PSAaX KOHIIEHTPAIUU
TpornocdepHBIX 6M0a3p030Jell TakKe MOTYT OBITh BbI-
3BaHBl IMEPUOIMYECKUMH aTMOC(EPHBIMU TPOIECCAMHL.
BoiiesuTh mepuoauveckue KOMIOHEHTBI U OIEHUTh UX
BpeMeHHbIe MACHITA6bI TI03BOJIIET BelBIeT-aHA N3, Beli-
JeT-mpeoO6pazoBaHue 06ecTeunBaeT JIBYMEPHYIO pas-
BePTKY UCCJIEIYEMOTO OTHOMEPHOTO CUTHAJIA, MPU ITOM
MacmTab ¥ KOOpJAWHATAa PAacCMATPUBAIOTCI KaK He3aBU-
cuMble TepeMeHHble. B pesy/bTaTe 3TOTO MOSIBJISETCS
BO3MOKHOCTh QHAJIM3WPOBATh CBOICTBA CUTHAJIA OIHO-
BPEMEHHO BO BPEMEHHOM M B YAaCTOTHOM TNIPOCTPAHCT-
Bax [6]. /lma ananmsa Bapuanuii KOHIIEHTPAIUU HaMU
OBLT UCTOJb30BaH BeiiBier MopJe. B obmem ciydae
BBIOOD aHAJTU3UPYIONIETO BeliBIeTa SBJSETCS HEOIHO-
3HAYHBIM W 3aBUCUT OT KOHKPETHOH 3amaun. BeiiBier
MopJie 6b1T BBIOPAH HAMU MO CJIEIYIONUM MPUIHHAM:

* OH XOpOIIO NPHUCIOCOGTEH /IS aHAIN3a KBa3u-
MePUOIUIECKUX MPOIECCOB, TaK KaK MMeeT XOPOIIYIO
JIOKQTA3AIAIO B YACTOTHOM MPOCTPAHCTBE;

* MaTepuHCKasA (HPYHKIHI TpeAcTaBageT coboil me-
PUOJMYECKHIT CHTHAJI, MOJIYJIMPOBAHHBII TaycCcOBOI
¢dyHKIMelH, TT03TOMY MBI MOXKEM COIOCTABUTH BeHBJIET-
CIIEKTP CIIEKTPY aTMOCEPHBIX BOJIH, SBJISIONIUXCSA CO6-
CTBEHHBIMU KoJeGaHusiMu atMocdepsl [7], KoTopbie
MPUHATO CYUTATH KBA3HUIIEPUOINIECKUMU;

e IPH TPABUJIBHOM MOJA60pPE €ro HapaMeTpOB MBI
u3beraeM CJIOKHBIX NEPECIeTOB BPEMEHHOTO MaciiTaba
B TEPUOJI TIPOIecca, YTO MO3BOJIAET HAM HCIOJb30BATh
BpeMeHHOU MacmiTab Kak 3aJaHHYI0 BEJUYUHY TIpU
MPOBeIEHNN TAPMOHUYECKOTO aHATHN3A;

* HATMYME KOMILJIEKCHOW COCTABJIAIONIEH MO3BOJIS-
eT HaM aHAJIU3UPOBATh He TOJBKO aMILIUTYIbI, HO U (a-
3Bl BBIIEJIIEMBIX TAPMOHUK;

* ¥ HAKOHEI[, OH yKe ObLT HaMU YCIEITHO MCIOJTb-
30BaH [T aHATH3a TPU3EMHBIX IOJIell KOHIIEHTPAIUu
arMocdepHbIX asposoJeit [5].
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Moayip BeliBIeT-TIpeo6pa3oBaHNsa XapaKTepu3yeT
u3MeHeHe BO BPEMEHU OTHOCUTEJBHOTO BKJIATAa KOM-
MOHEHT PAa3JUIHOTO MacmTaba B MCCAeTyeMBbIN CUTHAT,
T.e. B KaK[blii MOMEHT BPDEMEHH MBI MOKEM OIEHUTDb
MHTEHCUBHOCTb BapHallMii BCeX MCCJIEAYeMbIX BpeMeH-
HbIX MaciiTa6oB. [Ipu Takoii HHTepIpeTanuu BO3MOKHO
paccMoTpeHne MaTeMaTHYecKUX Mojesell (pusmaeckux
IPOIIECCOB PA3JMYHOTO MaciiTaba, OKa3bIBAIONINX BJIMSI-
Hue Ha atMocdepHble apameTpsl [8].

Hamu Ttakske mpoBoam/ICcS TapMOHUYECKUI aHATIH3
BpPEMEHHBIX PSIOB JJIs OIeHKU aMILTUTYA U ha3 ux Iie-
PUOAMYECKUX COCTAB/SIOIUX. B 3TOM ciIydae BpeMeH-
HOU PsiJi aIIPOKCUMHUPOBAJICS CYMMOII TapMOHUK C 3a-
paHee u3BecTHBIMHU mepuogaMu. OOGBIYHO TPHU TaKOM
aHaJIM3e TEepPUOJbl 3aJal0TCA W3 MPEANOJIOXEeHUN BbI-
6panHoil Mogemn (GU3NKU aTMOCepbl WM HAXOIATCS
JIPyTUMU MeTofaMu. B o6mieM ciydae MbI MOXKeM TPO-
BECTH BeWBJIET-aHAN3 BPEMEHHOTO PSA, OIPENeTUTh
STUM METOJIOM CYIIeCTBOBaHWE CTAGUTBHBIX KOJTeGaHWid
U X BpeMeHHbIe MacIITa0bl, a 3aTeM HAWTH aMILTUTYIbI
1 dasbl TePUOANIECKUX BAPUAIMI ¢ TTOMOIIBIO TapMo-
HUYEeCKOTO aHaau3a. MeToJ TapMOHUYECKOTO aHAJIU3a,
HapuUMep, YCIeNnTHo TpuMeHsicda B [9] nasa maxoxe-
HUS TapaMeTpOB MPUIMBHBIX MPOIECCOB M CE30HHBIX
BapHallii MoJisi CKOPOCTU BeTpa B HUKHel TepMocdepe.

Ha puc. | mpuBeneH mpuMep HOIyYeHHBIX BeliB-
JIET-CIIEKTPOB KOHI[EHTPAIMK CYMMapHOTO GeJIKa U K13~
HECIoCcOOHBIX MuKpooprauusmoB amsg 1999—2003 rr.
Ha BBICOTE 7 KM.

Ilepuon, mec
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Puc. 1. Beiip/eT-npeo6pa3oBaniie BpeMEHHBIX PAJOB KOHIEH-
Tpaiun asposoeii cymMmMapHoro 6eka (a) 1 sKI3HeCTOCOGHBIX
MHKpoopranusmos (6)

/

BetiBaeT-criekTp I psla KOHIIEHTPAIUU CYMMAapHOTO
6ellka TOCTPOEH [ AWAla30Ha €ro W3MeHeHWd OT
0,1—1,1 ¢ marom 0,15, BeliBJIeT-CIEKTP A Psja KOH-
LMEHTPAINH KU3HECTIOCOGHBIX MUKPOOPTAHU3MOB — LIS
nuamnaszona 0,05—0,35 ¢ marom 0,05.

AHATM3 TIOTY4YeHHBIX JaHHBIX IOKA3bIBaeT, UYTO
¢ TIOMONIBIO BeWBIET-aHAIN3A [T Ka)KJAOTO BPEMEHHOTO
PAa BBIABJISAIOTCS PETYJISIPHBbIE TEPUOANIECKUE Ce30H-
Hble nmponeccol: 12; 8—9; 6 u 4 Mec. AMILIHTY1a 3TUX Ba-
pHUaIyii He TOCTOIHHA BO BPpeMeHH, HO BCeTJa 3HAUMMAa
¢ BeposiTHOCTBIO GoJiee ueM 80%. KpoMe peryaspHbIx
KoJIe6aHMil HHOT/JA BBIJEISIOTCS TIPOIECCH ¢ TePUOOM
nopsiika 24 Mec — MeKrOJIOBble KOJIeOaHus.

O6pariaer Ha ceb6sa BHUMaHMe TPUOTIMKEHHOE MO~
no6ue TOTyYEeHHBIX BEHBJIET-CIEKTPOB KOHI[EHTPAINH
CYMMapHOTO 6eJIKa U JKIM3HECTIOCOOHBIX MUKPOOPTAHU3-
MOB. DTO MO3BOJIAET IIPEINONOKITD, YTO BApUAIIUU Mac-
COBOW KOHIIEHTpAIUN GH0aspo30Jeil BO MHOTOM OIpe-
JeJSAI0OTCS TUHAMWYEeCKUMU TpolleccaMu B Tporocdepe,
B YACTHOCTH €€ Ce30HHBIMU KoJieGaHusME. BMecTe ¢ TeM
HETIOJTHOE TI01001e BeHBIIET-CIIEKTPOB, BEPOSITHO, YKA3bI-
BaeT Ha Pa3IMYAIONIYIOCsl IIPUPOAY HCTOYHUKOB U CTO-
KOB TponocdepHbIX 610a3po30JIeii.

[Ipu mpoBeseHUN TApMOHMYECKOTO aHAIN3A PSJOB
KOHIIEHTPAINN 9KCIepUMeHTATbHbIE JaHHbIe OBLIN all-
MPOKCUMUPOBAHBI CYMMOW CE30HHBIX TapMOHHK C Tie-
puomamu: 12; 8—9; 6 u 4 Mec, T.e. OBLIN B3ITHI TOJIBKO
Te TAPMOHWKH, KOTOpPble 3HAUYUMBI B BeilBJIET-CIEKTPax
JI/IT BCeX BPEMEHHBIX PS/IOB.

Ha puc. 2 npuBesieH npuMep allpoOKCUMAIUU Bpe-
MEHHBIX PSIIOB KOHIIEHTPAIIUU CYyMMAapHOTO 6eKa U JK13-
HECTIOCOGHBIX MUKPOOPTAHU3MOB CYMMON TapMOHHK
aag 2000 r. Ha BeicoTe 0,5 kM. IIpomycku Ha KPUBBIX
puc. 2 0603HAYAIOT OTCYTCTBUE TAHHBIX.
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Puc. 2. AnnpokcuMaius sKcrepiMeHTAIbHBIX PAJ0B KOHIEH-

Tpaiuu aspo3oJieii cymmapHoro 6eska (@) 1 KU3HECTIOCOGHBIX

MuKpoopranusMoB (6) cyMMol TapMOHHUK C BBIABJIECHHBIMI
CE30HHBIMII TlepuoJaMi

B ta6xa. 1 u 2 npuBeieHb! CBO/JHbBIE PE3YJIbTATHI Tap-
MOHMYECKOTO aHasm3a. [IpencraBiensr: Ay — MOCTOSHHAS
COCTaBJIAIONIAS U JOBepuUTe bHbIN uHTepBaT; A; u T; —
AMILIUTYABl ¥ BpeMeHa MaKCHMyMa U JOBepHUTe/JbHbIe

Ilepuoauyeckas cTpykTypa moJeii KoHenTpanuu 6uoasposoieii B tponocdepe... 503

18. Ontuka atMocdepbl 1 okeana, Ne 5—6.



Ta6aunma 1

CBO[[]-[I)IC pe3yJbTaThl TADMOHHYECKOI0 aHaJ/JM3a PAA0B KOHIEHTPAIlMH CyMMapHOTo Geqka

Tapamerp Bricora, kM
05 | 1 [ 15 | 2 [ 3 [ 4 [ 55 | 7
A 2,83 2,5 2,13 2,09 1,92 1,79 2,07 1,85
6,9700°"°  1,4300°'° 3,90007"° 6,4700°'° 5,5500°"° 53900  4,5500°'°  4,93000'°
) 1,43 1,47 1,14 1,27 1,53 1,3 1,28 0,93
! 1,5800°°  1,2000°  8,52000°"° 563007 7,6000°"° 1,2400"° 6,3000°"°  3,18010°'°
I 240,79 228,01 244,21 266,37 265,03 264,8 241,43 261,56
6,5700°%  4,3300°  3,7700°°  3,4100°  54100°  8,5700°  2,8000°  1,98010°°
1 0,57 0,57 0,36 0,73 0,79 0,67 0,9 0,52
2 8,46010°"° 4,060 1,220007"°  7,3600°' 8,7300°°  6,3000°"° 7,5900°'°  3,96010'°
T 176,31 161,28 194,42 175,61 195,95 201,8 170,74 171,42
2 3,2300°  1,0400°  1,8400°°  2,2900°  9,48000° 7,880  1,6500°  1,30000°8
N 0,39 0,26 0,37 0,43 0,42 0,42 0,47 0,31
: 92600 9,630 8,1600°° 7,8300°'° 6,7700°"°  6,1800°"°  8,0700°'°  5,4900 '
T 118,58 160,31 110,4 87,72 102,32 117,82 28,61 36,58
3 1,9300°° 24300  1,3600°  5,6500°  1,2600°  1,1200°°  3,6000°  3,7100°
) 0,81 0,72 0,61 0,62 0,46 0,36 0,16 0,3
1 3,8400°"° 9450107  3,2300°"°  7,5400°  5,3600°° 247007  4,1600°'°  5,5800°'°
T 64,34 74,03 57,26 68,88 68,27 55,12 116,23 84,23
1 7,0000°  1,0700°  6,0000°  7,0800°  6,6900°  5,0700°  4,3400°  9,21010°°
Ocratounas 15,86 21,81 17,6 23,35 34,64 28,16 15,56 18,48
Jucnepcus, %
Tabauma 2
CBOIIH])IC ])eBleI)TaTbI l'a])MOHH‘IeCKOl'O aHaJ/In3a pﬂ[[OB KOHHCHTpaHHl/l 7KP[3HCCHOC06HI)IX MnKpoopraHnamos
Tapamerp Bricora, kM
05 | 1 [ 15 | 2 [ 3 [ 4 [ 55 | 7
) 3,3 3,36 3,19 3,18 3,17 3,21 3,36 3,21
0 4,79007"° 436007  4,3100°"° 49100  4,7000°° 465007  4,3900°"°  4,3500°'°
A 0,4 0,4 0,32 0,48 0,28 0,11 0,52 0,45
3,88010°1°  3,6000°° 3,76010°"° 411007 1,400  3,2800°"°  4,06010°'°  2,89010 !
T 234,7 218,82 197,37 231,73 267,28 358,05 227,36 233,02
! 1,5300°° 11,0600  7,4600°  1,6100°  1,5500°  1,3000°°  1,4500°  1,18000°°
N 0,18 0,15 0,24 9,69010 ° 0,2 0,18 0,14 0,23
2 3,6000°1° 545007  3,70000°"°  3,9000°  4,5700°° 46100 3,6700°'°  2,5700°1°
T 126,1 32,5 131,23 142,28 167,41 113,67 225,88 136,35
2 3,7800°  2,82000°  6,9700°  8,9400°  1,2200° 7,800  1,3200°  4,98010°°
1 0,12 0,16 0,08 0,17 0,16 0,11 0,05 0,5
s 3,0000°°  2,7600°  1,1400°"°  2,3500° 2,9500°° 1,1700"° 2,5300°'°  3,79010°'°
T 123,03 121,23 175,1 9,23 121,39 121,42 156,82 86,6
3 7,4300°  6,3100°  5,6300° 3,9700°  57100°  3,2000°  6,3500°  4,4100°°
) 0,17 0,11 0,04 0,08 0,16 0,03 0,25 0,15
g 4,4300°1° 2490101 3,3400 1 24500 ° 1,470 1°  3,01000 °  2,62000 13,2200 1°
T 16,8 89,52 41,74 117,9 34,67 115,07 108,94 112,56
1 1,1900°°  2,3100°  2,4700°  2,0000°  1,2700°  6,1600°  4,1700°  6,32000°°
Octatounas 17,19 9,05 12,59 14,76 11,43 4,08 17,7 29,12
Jucnepcus, %
I/IHTepBEUIbI JJIA HepI/IO[.IOB 12, 8,5; 6 n 4 MeC COOTBETCT- YTO BcCe I‘i‘lpMOHI/IKI/I7 KpOMe IIeTpr(3XM€C§I‘IHI)IX7 — II0-

BeHHO (CM. BEPXHIOI M HIJKHIOI CTpokm Tabm. 1, 2);
ocTaTovHAs J0Jist o0IIeil quctepcun, %, npuBeieHa Ge3
yueTa Ce30HHbIX BapHUAIUil ¥ TIOCTOSHHOM COCTABJISIONIEH.
AHATHM3 TaHHBIX TOKAa3aJ, YTO Ce30HHbIe BapHAIlUK OI-
penensior okoJio 80% oOIieit Aucepcuy BapuaIiii KOH-
HmeHTpaImii 6eKka. AMILTATY Il BAPUATINIA KOHIIEHTPATTI
MUKPOOPTaHU3MOB MAaJbl 10 CPABHEHWIO C IIOCTOSIHHOMN
cocTaBJigIoNIeil 71 BceX BBICOT.

BeiiBier-ananm3 mokaspIiBaeT, 4TO He BCe aMILTH-
TYIbl CE30HHBIX KOJeGAHUN TTOCTOSHHBI B TeUeHUe Ie-
puoja HaGIOeHnil. ITO 3HAYUT, YTO PE3YJIbTATBI rap-
MOHHMYECKOTO aHAIN3a AT yCpeJHeHHble 110 BpeMeHH
3HaueHus aMIauTyA. OneHky (a3 Bapualmii moka3asy,
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BEPXHOCTHBIE, T.e. Ha YKa3aHHBIX BBICOTaX HalJIoe-
Huil KoseGaHusT HaxoasATcs B (paze. DbLao ycraHoBIIe-
HO, UTO YeTbIpeXMeCSYHAs MePUOAMIHOCTD — BHYTPEH-
HsISl U BBI3BaHA BOJIHOI, PaclpoOCTPaHSIOUIENCsT CBEPXY
BHU3 C BEPTUKAJIbHON CKOPOCTBIO HMOpsiaKa 4 KM/ Mec.

Takum o6pa3oM, BeIBIETHBIN 1 TADMOHMYECKWIT aHA-
/N3 TMSTUIETHUX BPEMEHHBIX PSI/IOB KOHI[EHTPAIUd TPO-
nocepHBIX 6Mo0aspo3oJieil, Kak 1 B [5], mokazasu, 4ro
BapHallMK KOHIIEHTPAIUN CyMMapHOTO GelKa W JKI3He-
CITOCOGHBIX MUKPOOPTaHU3MOB Ha fore 3anaanoil Cubupu
B OCHOBHOM OITPEAEISIOTCS BBIABICHHBIME MEPUOITYE-
CKUMHM TIPOIECCAMHU, CBSI3aHHBIMU C CE30HHBIMM Bapua-
nuAMH aTMocdepsl.
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The work presents the results of wavelet and harmonic analyses of an array of experimental data on the
concentrations of total protein and live microorganism aerosols in troposphere of the South of Western Siberia
obtained in 1999—2003. Wavelet analysis has shown that typical seasonal processes with the periods of 12; 6; 4
and 8—9 months mainly determine variations in bioaerosol concentration in troposphere. Seasonal variations
determine about 80% of the total dispersion of variations in total protein concentration, and the amplitudes of
variations in live microorganism concentration are too small as compared with the constant component for any

altitude of observations.
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