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Bimsinue ropozaa ToMcka Ha XUMHYEeCKHH U Z[I/ICHepCHbIﬁ
CcoCTaB aTMOC(l)epHOI‘O 4A9P030.Jid B IIPU3EMHOM CJIO€

Hucmumym onmuxu ammocgepor CO PAH, 2. Tomck
[Toctynmia B pegaxiuio 2.02.2008 r.

OrneHka BANSHNA Topofa ToMcka Ha XHMIYECKHH I ANCIEPCHBII cocTaB aTMOC(EpPHOTO a3po30JId B IMPH3EM-
HOM CJIoe TIPOM3BOJIIACH ITyTeM OPTaHM3AIN HECKOJIBKHIX 3KCIEPHMEHTOB II0 NPOBEEHII0 CHHXPOHHBIX H3Mepe-
Huil B ABYyX IyHKTax. IlepBblii IyHKT HaxXoAmacd B 5 KM ceBepHee oT moc. Kupeesck um B 60 KM Ha 3amaj oT
r. ToMcka; BTopoil — Ha BocTOYHOIl oKpamHe ropoja B AkajfeMropojke. Ilpn mnpeo6iagaionieM 3anajHo-BOCTOUHOM
IepeHoce BO3AYyIIHAd Macca cHauyala IpoxoauT KupeeBckuii — oHOBbII — ImyHKT, a 3aTeM ToMck 1 AkafeMropo-
JIOK C pacloIOKeHHBIM B HeM IIyHKTOM H3MepeHHIii.

ITokasaHo, uTo ompefe/aomuMi pakTopamMu (GOPMIPOBAHI a3PO30JIBHOIO MO CPeAHEero ropoja sIBJSIOTCA
MIPEABICTOPHS BO3IYIIHBIX MaccC, a JeTOM ellle  aKTIBHOCTh 3PO3MOHHBIX IIPOIlecCOB. BUINgHIIE MPSMBIX aHTPOIIO-
TeHHBIX BBIOGPOCOB TOpoJa Ha Me30MAcIITAGHYI0 H3MEHUHBOCTh aTMOC(epHOTO a3po30Ji He3HaunTeslbHo. IloMmMo
YBeJIMYEeHNs CIeTHOH KOHIIEHTPAIIN a3p030Jis B TOpPOJe, ANCIEPCHBII cOCTaB B IesIoM H3MeHsgeTcd Mato. OmHako,
1o Bceil BHANMOCTH, MPONCXOANT CYIIECTBEHHAsA TpaHCHOPMAINA CTPYKTYPHI paclpefesleHNns 3JeMEeHTOB I MOHOB
10 YacTAIAM pasHoil aAncmepcHOCcTH. OTMEYAOTCI MOSBJIEHNE [AONOJHHTETBHBIX IMKOB B O06JACTH MeEJKHX
(d < 0,5 Mm) 1 rpy6six wactui (d > 10 MKM) y TSKeJIbIX MeTa/lJIoB, CMelleHIe MHKOB paclpelesienns B Golee

préOL[HCHepCHyIO 06J1aCTh Yy HOHOB 1 3JIEMEHTOB IIPEUMYUIECTBEHHO MPUPOJHOTO NPOUCXOKACHNIA.

AHTpPOIIOTEHHBINI BKJAJ B MacCy aspo30Jisg aTMO-
ceppl 3eMIM  OlleHUBAaeTCs B CPEAHEM BeJINYMHOU
11,5% [1]. Tlpum 5TOM Ba)kHO YYUTBIBATh, YTO TOUYTH
BCe BBIOPOCHI HUCKYCCTBEHHBIX a3P030Jieil OCyIecTBII-
1oTcs Ha 3% TUIomaau ypOaHU3UPOBAHHOU TEPPUTOPUT
CYIH, TAe TPOXKHUBaeT GOJbIIAS TOJOBUHA HACeJeHUS
MJIAHETBI. JTO CBH/ETEJbCTBYET O Upe3BBIUYANHON aK-
TYaJIbHOCTH WCCAETOBAHUSA COCTaBA W CTPYKTYPBI a3po-
30JIBHBIX TOJIell B TakuxX paitonax. O6 3TOM TOBOPHUT
U Bo3pacraollee B IMOCJAeJHHE TOAbI YHCIO IIyOJIUKa-
it Ha 3ty Temy [2—9].

B paiione 1. ToMcka olleHKa Me3oMacIITaGHOMI
W3MEHUYNBOCTU a39PO30JBHBIX W Ta30BBIX KOMIOHEHTOB
TMPOW3BOAMIACH TYTeM OPTAHU3AINKM HECKOTBKUX 3KC-
MepUMeHTOB O TIPOBEEHUIO CHHXPOHHBIX W3MepeHwWi
B JABYX TYHKTaX: IepBBI pacmoJarajicd BOIU3U OT
noc. Kupeesck (5 kM cesepnee) Ha 60 kM 3anajmee
Tomcka; BTOpoil — Ha BOCTOYHON OKpamHe TOPOJa
B Axkazemroponke. Ilpum mpeoGragaronieM 3amagHO-
BOCTOYHOM IIepeHOce BO3AYIIHAS Macca CHayajla IIpo-
xomut Kupeesckuii (poHoBbIH) myHKT, a 3aTeM ToMCK
u AKameMTOPOJOK C PACIOJOXEHHBIM B HeM IYHKTOM
u3MepeHuit.

C 1997 mo 2002 r. cepuy CHHXPOHHBIX W3MepeHuit
TMPOXOAWIN €KEeTOTHO C MPOJOLKUTETBHOCTHIO KaXKI0M
u3 Hux or 20 xo 50 mueit (tabi. 1).

Ot60op 1po6 HAaYMHAJICA YTPOM H IIPOJOJDKAICI
B TeYeHHWE CYTOK €KEJHEBHO WM C NEePHOAMIHOCTBHIO
1 pa3 B 2—3 aH4, B 3aBucuMOCTH OT KaMnanuu. CpeHuii
06beM IIPOKAYMBAEMOTO BO3yXa Yepe3 (PUIBTP COCTAB-
a1 npuvepro 200 M°. CueTHAS KOHIEHTPALHS a9PO30-
Jist u3MepsiIach B Auanasone pasmMepos d = 0,4—10 MM
MOJIEPHU3UPOBAHHBIM CUETYUKOM a3po30sst A3-5 mo 12

KaHATaM exedacHo, ¢ ocpeaHenueM 3a 10 mun. Kak
BUAHO U3 Taba. 1, 3a 6 jJer 6bLIO MPOBEAEHO 4 KaMma-
HUM B JIETHWI TEepHoJ U MO OJHON OCEHbBIO M BECHOIL.

Ta6auma 1
Ilepuo/pl ¥ KOJMYECTBO OTOGPAHHbBIX
CHHXPOHHBIX Iap Npo6 aspo30.ist

Ton 1997 | 1998 \ 1999 \ 2000 | 2001 \2002

OceHp—
Jlero Jlero 3uma  Jleto

3uMa—

IIepuo,
puol BecHa Jleto

ET?)%W 31.07— 15.07— 22.10— 29.06— 07.03— 8—
P 24.08 25.08 15.11 27.06 26.04 27.08
KoummuectBo

map mpo6 25 28 7 15 43 6

O6partuMcs K pacCMOTPEHUIO CTATUCTUKH CJIY4YaeB
mepeHoca B TEPUOJABI TNPOBENEHUsS HKCIEPHUMEHTOB
(ta6m. 2). C yuetoM Me3oMacmTaGHOTO XapaKTepa W3-
MepeHuil (pa3HeCEHHOCTh ITYHKTOB COCTABJISAMA OKOJIO
70 kM) moMuwHHMpylomue Ha JuHEKM KupeeBck—ToMck
cpeJHecyTOUHble PYMOBI BO3IYIIHBIX HEPEHOCOB OIpe-
JeISTHCh TIo KapraM abcomoTHoi Tonorpacuu AT-700
u AT-850. AHAMN3 CHUHONTHYECKHX KapT I CYTOK
uszMepenuii ¢ or6opom npo6 (cM. Taba. 2) MO3BOIAET
caenaTh cJaeqyloniue BBIBOABI. lloBTOpsAeMOCTh 3ama-
HOW COCTABJAIONIEeW B JAHHOM pailoHe M3MeHSATIAch OT
43% B merHeir cepum wuaMepenuit 1998 r. mo 100%
B aHU oT60pa mpob6 ocenbo 1999 r. AGcomoTHOE JOMU-
HHUPOBaHUE 3alaJHON KOMIIOHEHTHI TlepeHoca HabToma-
JIoOchb UMEHHO B IlepeXo[Hble Iepuoabl. [loMuMmo yike
oTMeueHHO# oceHHeil cepun 1999 r., 3amagHas cocras-
Jsonas mpucyTcTBoBasia B 90% cirydaeB BeceHHeH KaM-
nanuy 2001 r. YuuTbiBasi, 4YTO pe3yJIbTaThl ABYX HEPBBIX
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JeTHHX cepuil (M caMbIX pelpe3eHTaTUBHBIX M3 HUX KaK
no umcay mpo6, TaKk W MO YHCAYy CIydaeB NepeHoca)
y:ke my6aukoBauch [2], B Hacrosmeil ctaTbe OCTaHO-
BUMCsI TIO[poGHee Ha pe3yibTaTaX U3MepeHuil B Iepe-
XO/IHBIE MEePHOJBI.

Ta6auma 2

IIpeoGaagatonuii BO3AyIHbI TepeHOC BO BpeMst
usMepenuii B paiione (%) M0 CHHONTHYECKHM KapTaMm
AT-700/AT-850

Pym6 Jleto | Jleto | Ocenb | Jleto | Becna | Jleto
mepeHoca | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
0 17 25 — 27 10 —
45 7 14 — — — —
90 3 1 — — — —
135 — - - — - -
180 3 7 — 7 — 17
225 28 7 29 13 28 33
270 31 25 57 27 53 33
315 10 1 14 27 10 17

Brauane o6paTuM BHEMaHKe Ha ofliee M3MeHEHHeE
OT CepuM K CEepUH cpeHell cyMMapHOil KOHIIEeHTpaIlun
OIpe/ie/IABIINXCA KOMIIOHEHTOB M Ha COOTHOIICHHE
OT/IeTbHBIX KOMIIOHEHTOB B JBYX TOUKAX B KayKIOM U3
skcrepuMenToB (puc. 1).
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Puc. 1. Xop cpeseii cyMMapHOIt KOHIIEHTDAIII OPe/Ie IABITIX -

€51 KOMIIOHEHTOB 1 CPe/IHEeKBAIPATHUECKHe OTKJIOHEHHs B AKa-

nemropoake (1) u moc. Kupeesck (2) B pasamuHbIX cepuax
usMepennit (* — 6e3 KpeMHUA 1 aTIOMUHIS)

Bugno, 9To MeXrogoBad W Me)KCe30HHASI WM3MeH-
YUBOCTb CYMMBI HEOPTaHWIECKOW MATPUIIBI a3PO30.d
MOJKET JIOCTHTaTh TMOPSAKA BEJTUYUHBI, a pa3HHUIlA KOH-
TEeHTpaIii MeXKay (DOHOBBIM TYHKTOM M BOCTOUHBIM
MPUTOPOZIOM — HECKOJbKUX pa3. B JleTHUX cepuax sra
pasHUIa UMeeT KaK TOJTOKUTENbHBIN, TaK M OTPHUIIATE/Ih-
HBIIl 3HAK W, KaK MpaBUJIO, He3HauMTeTbHA. VcKiIroue-
Hue cocrasisgeT 2002 r., KOTOPBIN OTATOLIEH IPOAYKTa-
MU TOpPAHBIX TOKApOB B ToMb-O6CKOM MeXaypedbe,
B paiione ToMckoro Bogo3zaGopa B HENOCPEJACTBEHHOM
6m30cTH OT TOpoAa. B 3TOM ciydae 3amagHBIi mepe-
HOC, ABJIFIONIUIiCA, KCTaTh, Hanboiee TOMUHUPYIONTUM
u3 Bcex JeTHux cepuit (83%), TMepeHOCHT TPOMYKTHI
TOPEHUsT Yyepe3 TOPOJ, 4To M (PUKCHPOBAJ IYHKT M3Me-
penuii B AkageMropojke. Doisiee 3HaumTebHAd olpe-
JIeJIEHHOCTh TOJIOKUTETPHOU PAa3HUII KOHIEHTpPAIlHii
asposong Tomck—KupeeBck B m3MepeHHAX B TePEXO/I-
HbIe TIEPUOIbI SIBJISETCS PEATbHBIM TPOSBIEHUEM BJIUS-
HUS TOpOJA.

PaccmarpuBast B coctaBe aspo30.is OTHOIIEHWE KOH-
IEeHTpanuii OTJAEeJIbHBIX KOMIOHEHT B ToMcke u Kupe-
eBcke (Ta6a. 3), MOHO YBHIETh, UTO OT CEPUH K Ce-
pun HabII0JaeTCsl YCTOIYMBOE TpeBbilieHne B ToMCKOM
MyHKTe HUTpaT-aHMOHA, CBUHIIA U TUTaHa. llepBbie IBa
13 HUX SBJIAIOTCA OOIENPU3HAHHBIMU aHTPOTIOT€HHBIMK
penepamu [3]. Turan Tak:ke MOKHO NPUUUCTUTH K THC-
JIy TakoBbIX. [l03TOMYy MOKHO HPHUMEHSTH 3TH BeIecT-
Ba B KauecTBe PeNepoB IS aHAIU3a OTAETbHBIX CEPUil
U3MepeHnit.

Ta6auma 3
OrHOLIIEHHS CPeHNX KOHIEHTPAIHii KOMIIOHEHTOB
Tomck / Kupeebck B pasMyHbIX cepHaX M3MepeHHii

Kommo- | Jleto | Jleto | Ocenn | Jletro | Becuna | Jleto
HEHT 1997 | 1998 1999 2000 | 2001 2002
Al 1,53 — 1,24 1,02 1,09 10,01
Ba 1,07 3,28 4,51 1,18 1,61 —

Br- 0,45 — 0,65 2,22 1,29 7,63
Ca 1,25 0,27 1,19 1,32 1,66 2,93
Cl- 0,50 3,49 1,90 3,23 1,55 6,42
Cr 0,13 3,05 0,47 1,99 0,34 3,52
Cu 0,68 0,05 0,63 6,34 3,10 0,49
F 2,12 0,77 — 0,96 2,88 17,48
Fe 2,72 0,13 1,37 0,80 1,67 9,65
K* 0,89 0,46 1,34 2,13 2,51 1,09
Mg 0,93 2,32 1,11 0,90 3,66 3,77
Mn 1,01 1,20 0,57 1,76 2,35 40,47
Mo 0,62 0,31 1,18 0,24 1,04 —

Na' 2,01 1,83 1,47 0,07 1,50 2,13
NH; 9,51 — — 1,86 0,98 0,62
Ni 0,97 1,71 0,11 1,46 9,12 0,91
NO3 2,22 1,21 1,47 1,15 1,16 4,34
Pb 1,24 4,78 2,46 4,47 1,64 2,65
Si 1,33 — 1,23 2,57 5,37 3,08
SO; 1,46 0,91 2,01 1,00 0,91 1,02
Ti 2,05 5,91 1,21 2,24 — 2,96
\'% 2,21 1,43 0,38 1,71 0,33 —

Sum 1,16 0,8 1,51 1,07 3,34 4,19

CHayasla KpaTKO OXapaKTepu3yeM CHHONTHYECKYIO
06CTAaHOBKY W TIPEIBICTOPUIO TPE06IATA0NINX BO Bpe-
MsI 5KCIEPUMEHTOB BO3AYIIHBIX Macc B IEpUO/] OCEHHe-
suMueit 1999 r. u 3umue-Becenneii 2001 T. cepwii cuH-
XPOHHBIX M3MepEeHUI.

Hagamy ocennero skcmnepumenta 1999 r. mpemie-
cTBOBAJIO IpoxoskaeHne 20—21 oKTI6PS 1e0l CUCTEMBI
atMocepHBIX (DPOHTOB, MOCTIETHIE U3 KOTOPBIX IPUBETH
K OGIITMPHOMY BTOPKEHUIO XOJOHON APKTHIECKON MacCCh
c ocagKkaMu B BHJe cHeTa. Kak cieacTBue 3TOro mpoiec-
ca TIPOM3OIILIN OUHIleHre atMoc(epbl M YCTaHOBJIEHIE
YCTOWYMBOTO CHEKHOTO TOKpoBa. B cepenuue mocien-
Hell JeKaabl OKTAOPS HAGIIOAAI0Ch HEMPOMOTKUTETh-
HOe BTOp)KEHHe CYOTPOIMYECKON BO3AYIIHOW MAacCChI.
CHeTroBOIl TOKPOB YACTHYHO PACTAsI, HO BHOBb BOCCTa-
HOBWJICSI TTOC/Ie TIPOXOK/IEHNS B CaMOM KOHIlE OKTSIGPS
oUepeHoi cepuyl XOTOAHBIX (PPOHTOB C BO3BPATOM apK-
THYECKOTO BO3AyXa. BeTpoBoil peskuM B IepPHOJ OCEH-
HETO 9KCIIEPUMEHTA XaPaKTEPU30BAJICS CIaOBIMU IIU
YMepeHHbIMH cKopocTsiMu. HampaBienue 6oJIbIINHCTBA
06paTHBIX TpaeKTOpHil BOMM3M paiioHa H3MepeHuil —
3amaHoe, I0T0- WK CeBepo-3allafHoe, Jajee — CeBep-
HOe, BIOHh Ypata ¢ JleToBUTOTO OKeaHa, WM CEBEPO-
3amagHoe, ¢ ATIAHTHKHU Yepe3 ceBep EBpPONBI wiu paii-
oH Banruku.

Bumsinne ropoga ToMcka Ha XUMHYECKHii U AHcCHePCHBIii cocTaB atMOc(hEpPHOro aspo30.isi B IPU3EMHOM CJI0€ 487
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Cunontnyeckast 06CTAHOBKA B MEPUOJ TPOBEIEHIS
Becennero skcnepuMenta 2001 r. 6prra 6ostee CIOKHON
U M3MEHYMBOH II0 CPAaBHEHHIO C IEPHOIOM OCEHHHX
usMepenuii. B Mapre HaGII0JaTHCh YacTble BTOPKEHUS
TEIJIOTO BO3/yXa, CONPOBOXKIABIIMecs ocaakamu (na-
sxe B Buje goxkaa) 10, 16 MapTa 1 Bo BTOpPOIi 110JI0BU-
He IloclefHell nekaabl Mapra. TeM He MeHee ycTOHUu-
BBIIl CHETOBOII TIOKPOB B (POHOBOM paiioHe COXPaHSICS
JIO CepeIMHbBI alpesisd, B KOTOPOM HaGJIOATNCH YacThie
XOJIOJIHBIE BTOPKEHUSA cO cHeroM. Boubimast gactb 06-
PATHBIX TPAeKTOPHil B IepUOJ IPOBeJeHUS BeCEHHEro
JKCIIePUMEHTA Ha MUKPO- I Me30MaCIITAGHOM yAaJeHUN
coBmajanta ¢ oceHHUMHU. [Ipu aToM TpaekTopuu Kapiu-
HAJIBHO OTJIMYATHCH Ha MaKpoMacuITabGHOM ypoBHe. OHHI
HUMeJU I0TO-3allaJ{Hoe MPOUCXOKIEHUE, MPOXOs depe3
paiton Cpenneit Asun u Kasaxcrana, co CpenuseMHO-
Mopbs, bmkaero Bocroka mim 1oskHOU dacTw 3amai-
Hoit EBpombI.

Ha pwuc. 2 mpejcraBienbl cpefiHie 3HAYeHUSI KOH-
LEHTPAIil CO CpelHEKBAIPATUIECKUME OTKJIOHEHUSIMHU
OCeHHe-3UMHell cepuu CMHXPOHHBIX udMepenuit 1999 r.
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Puc. 2. CpexHne KOHIIEHTPAINN HEOPTaHNYECKNX KOMIIOHEH-
TOB B COCTaBe aspo30JisI N CpeTHEKBAJpPATHUECKIe OTKJIOHe-
HIIS B OceHHell cepnn m3Mepenmii 1999 r.

Bugno, 9To O Makpo3sJeMeHTaM W MOHAM, COCTaB-
JIFIONIAM OCHOBY HEOPTaHWYECKOW MATPUIIBI a3pPO30Jd,
B aHTPOIIOTEHHOM IIYHKTe JeCTBUTEIbHO HAOMIOTAETCS
npupocT B cpeaeM B 1,5 pasa. Camoe 6oJibiioe 060-
rameHue HaOMIOAeTcsl A JBYX MHUKPO3JEMEHTOB —
cBUHIA U 6apugd — B 2,5 U 4,5 pa3a COOTBETCTBEHHO.
OpHaKo Mg OCTAJBHBIX MHUKPO3JIEMEHTOB, MHOTUM W3
KOTOPBIX TaKKe MPUIICHIBAETCS MPenMYIecTBeHHOe aH-
TPOINOTeHHOE TMPONCXOKAeHre, HAOTIONAeTCI CHIKEHe
UX CO/lepKaHWI B TOPOJCKOM aspo3oe. UTo6bI MOHATDH
3TOT Mapajiokc, cJelyeT oOpaTHThCS K BeceHHell cepuu
u3MepeHuil, A/ KOTOPO! TakKe XapaKTepHbl U30IHPO-
BAHHOCTDb IIOYBBI CHEKHBIM IIOKPOBOM WJIHM ero HeHTpa-
JIM3AIMS 32 cUeT IlepeyBJaKHEeHUs, a TaKKe TOCHOJ-
CTBYIONUI 3alIaJIHBIN IIepeHOC, HO C I03KHBIM BBIHOCOM.

OGiiuit BpeMeHHO! X01 CyMMapHO# KOHIIEHTPAIHU
WOHOB W 3JIEMEHTOB 32 BeCh Mepuo/l N3MepeHuit ¢ 7 Map-
Ta 0 27 anpensd NpUBeJeH HA pUC. 3.
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Puc. 3. BpeMeHHOH X0 CpeIHECYTOYHBIX KOHIEHTpaIlii
CYMM HOHOB W 3JIEMEHTOB B COCTaBe a’p0o30Jisg, OTOOPAHHOTO
CHHXPOHHO B JBYX NMYHKTaX 3a BeCb HEPHOJ BeCeHHeil cepuit
usmepennii 2001 r. (7 — Tomck, 2 — KupeeBck)

K mapry, TakuM 06pa3oM, OTHOCATCS TIEPBbIe 25 3Ha-
YeHUil BpeMeHHO# ocu a6cIiuce; Jajee — alpeabCKue
sHauenus (¢ BRHIOPAKOBKOI HEKOTOPHIX AHeit). W3 puc. 3
BH/IHO, YTO IO COOTHOIIEHWIO HAaOMI0JaeMBIX CyMMap-
HBIX KOHI[EHTPAINl JAHHYIO CEPUI0 M3MEPEHUI MOKHO
JIOBOJIBHO Y€TKO, C TMPUMEPHO HEJeTbHBIM IEPEeX0/I0M,
pa3éuTh Ha ABa mepwoma. MapT — Korja, 3a PeaKuM
HUCKJIIOYEHNEM, MBI MMeeM COIMOCTABUMbIe KOHIIEHTpa-
[UU; W alpesb — C PE3KUM BO3PACTaHUEM CyMMapHOU
Macchl B AKaJeMTOPOJKe B pa3bl M Jake J0 HOPSAKA
BEJMUYWHBI IO CPaBHEHUIO ¢ (DOHOBOU TOUKOIA.

TpyaHO HPEANONIOKHUTD, YTO MPUYMHOI 3TOTO SIB-
JigeTcsl BO3pacTanue TOPOICKIX BBIGPOCOB B aTMocepy,
TeM 60Jiee 4TO 06e KpUBbIe UMEIOT BIIOJTHE CUHXPOHHBIIH
X0/ K03(pUIMEHT KOPPETSAIUN MEKIY PAAaMH COCTaB-
nger 0,314, 4ro maa gJaHHOrO 4ncaa usMepenuit (n = 41)
ABJIIeTCd 3HAYUMBIM 10 YpoBHIO HoctoBepHocTr 0,95.
ITO 03HAYAET, YTO B JaHHOM PETHOHE B paccMaTpHBae-
MBIl Iepruo/ Ha Me30MaclITaGHOM YpOBHe O0IIast JuHAa-
MUKa MPU3EMHOTO a3PO30JisI ONPeeIaIach rI06aTbHbI-
MU UCTOYHUKAMHU.

OHaKO TOPOJI CYNIECTBEHHO U3MEHSIET TPOXOISIITII
gepe3 Hero CoCTaB aspo3od. Eciau B 3UMHHI TMEPHOA
OCHOBOIl 3TOTO M3MEHEHUS SBISETCS TPIAMOE BIIUSHIE
3a cYeT BHIOPOCOB TEIIOIHEPTETHUECKUX IIPEAIPUATHI,
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aBTOTPAHCIIOPTA U T.I., TO B YCJOBUAX HACTYyIUBIIEH
BECHBI — 110 Py NpUInH. Bo-mepBhIx, n3-3a 06HEKTHB-
HOI1 HepaBHOMEPHOCTHU Pa3BUTUS aTMOc(hepHBIX IIpoliec-
COB Ha COTPEIEJbHBIX TEPPUTOPUAX, CBA3AHHOH, B 4Ya-
CTHOCTH, C BO3pACTaiollell pa3sHOPOIHOCTHIO MOJCTHJIAIO-
X noBepxHocTeii (pasmmume B anb6eno). Bo-BTophix,
pob  (PaKTOPOB, CIOCOOGCTBYIOMUX KaK AeCTPYKITII
TMPUXOAIIETO a3p030Jd, TaK W TpoIlleccaM TeHeparun
HOBBIX A3PO30JIbHBIX UACTHI], TaKKe CTAHOBUTCSA HEOJ-
HO3HAYHOM.

UTo6bI O1IeHUTD BIUSHUE 3TUX (DAaKTOPOB Ha COCTaB
a3po30JI4 B ABYX IIYHKTAX, Mbl IIPOU3BEJN UCKYCCTBEH-
HOe pasiefieHre BBIOOPKU Ha MapT W ampeab U IPUBO-
UM Ha pUC. 4 cpeJHUE 3HAYEHUS B 3TU OT/EJIbHbIE
MEePUOJIBI.
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Puc. 4. Cpennne 3HaueHNs KOHIEHTPAIHil KOMIIOHEHTOB HEOP-
raHmvyeckoil ppaxiun aspo3o.ad 3a 2 noArnepuoga HabmoeHnii
3uMHe-BecenHeil cepun 2001 r.

Jlns ¢ponosoro paitona (mynkr B Kupeescke) ¢ Ha-
CTYILTEHHEM BECHBI XapaKTEPHO HEKOTOPOE CHUKEHWe
coJepsKaHusI MUHEPATbHON KOMIOHEHThI B COCTaBe a3-
po30Jsi. IJTO, HO-BUIAUMOMY, CBSI3AHO C OCAKIEHHEM
KPYIHBIX YaCTHI[ HA CATBHO YBIUKHEHHYIO TAIOUIMMU
CHErOBBIMH MacCaMU TIOYBY, KOTOpas B JaHHBII HepUuo/
He crmoco6HA TPOAYIMPOBATD 3PO3MOHHBIN a3P0O30.b.
BomopactBopumas ¢ppakumst (60IpIIMHCTBO TaTOTEHN/I-
WOHOB, HUTPAThI), HANIPOTUB, C YCHUJIEHUEM COTHETHOM
MHCOJISIIN BOBJIEKAETCS B MPOIECCHl UCIAPEHUs] W ad-
po3osteobpasoBanus in Situ. V13 MOHOB CyIIECTBEHHO MO-
HIDKAeT CBOe coflep/KaHue, TpUYeM Kak B NPUPOHBIX
ycaosusx (B 2 pasa), Tak 1 B Topojickoii cpeae (B 3 pasa),
JINIID KaTHoH aMMoHUI. [lomo6GHBIN Ce30HHBIN XOX aM-
MOHUS OTMEUAI0T MHOTHe ucciefaoBaresn [4—6], Hepeako

OGBSICHAS €TO Ce30HHBIM JKe CHIDKEHHEM CojepyKaHus
KOHTpareHTa — cyJbdar-annona. OAHAKO B HaIlleM CJIy-
Yae cojep:KaHue 1ociegHero B (h)OHOBOM paiioHe CHUKA-
eTcsd He3HAYMTEJIbHO, a B TOPOJle Ja’ke HEMHOTO BO3-
pacraer. BepodTHO, MeXaHU3M 3TOTO SABJEHUS CJIOKHEE.
Bo3MoskHO, 4TO o/l aMMOHUS UMEIOT B paccMaTpuBae-
MBIX YCJIOBHUIX, 0COOEHHO B TOPO/le, TeHAEHIINIO K TH/I-
POJM3HON AECTPYKIUU 10 aMMHaka. TeM He MeHee pe-
3yJbTUPYIONIAs BCeX ITUX TMPOIECCOB JaeT B (poHOBOI
TOYKe B I[eJIOM HeHTpaJbHBI X0/ CyMMapHOH Heopra-
HUYECKOI KOMIIOHEHTHI.

Jls19 TopoIcKOTO a3p030J1s XapaKkTepHa TOYTH ITPO-
TUBOIIOJIOKHAST (DOHOBOMY TeHJEHIMS: OTPHIIATeIbHBbIi
WM HEUTPAJIbHBIN X0/ MOHHON KOMIIOHEHTBI M pPe3Koe
BO3pacTaHue MUHePATbHOI (bpaKIuu B a3po30.ie, B 3HA-
YUTEIHHON CTelleHN 3a CYeT KPeMHUS U JPYTHUX 3JIeMEHTOB.
[To-BummMoMy, pOCT KOHIIEHTPAITNY KPEMHUS W TTPOUNX
MUHEpAJIOB B a3p030Jie CBA3aH C HAPYIIeHueM yCTONYH-
Boll crTparudukaimy atMocdepbl B TPOXOIAIIeH HA
TOPOZIOM BO3/IYUIHOW Macce W3-3a YCUJIEHUs TypOy-
JIEHTHBIX TIOTOKOB B BECEHHUU TEPHO/I.

Coueranne MHOTO0Opa3usi MCTOYHUKOB adpPO30JIsd
B TOPOJICKOI cpefie B BeCeHHUIl Iepuo/, HapsiLy C pas-
BHUTHEM JIPYTUX IIPOIIECCOB, a TaKKe C HAJIUYMEM B 3TO
BpeMs TaKOTO TPUPOTHOTO (heHOMeHa, KaK «BeCeHHIs
JIBIMKa», JaeT OCHOBaHWE YTBEP)KAATh, UTO B 3TOT Tie-
pUOJ MBI WMeeM Ha ypOaHU3MPOBAHHOI TEPPUTOPUU
HanboJree CI0KHOE IO COCTABY adPO30JIbHOE TOJIE.

ITO OTJInYNe B He MEHbIIEN CTelleH! MPOSBJISeTC
U B IUCIIepcHOM cocTaBe aspo3o.d (puc. 5). Ilo cpasHe-
HUIO C MapTOM B ampesie B TOpPojie CUYeTHas KOHIIEHTPa-
11 MOKeT Bo3pacTaTh /10 2—3 pa3, a ¢ (poHOM 3TO pas-
JIMyue MOKeT NMPEBBICUTH TOPSAOK BeJIMYUHBI. B TO ke
BpeMd B (pOHOBOM paiioHe JOMUHUPYIOMNMHE (haKTOPAMM,
OTpeIe/IAONIUMY TUCTIEPCHOCTh CPEIbl, IO Bcell BUIN-
MOCTH, SABJIIOTCA KaK TMPUPOAHBIE, TAK W PEeTrHOHAJb-
HBIE TTPOIIECCHI.
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Puc. 5. Cpenune middepeHnnaIbable KpUBbIE JICHEPCHOIO

COCTaBa a’p030JI1 B PA3HBIX IYHKTAX I pa3Hble MePHObI

31uMHe-BeceHHeit 2001 r. cepunl CHHXPOHHBIX II3Mepennii. ToMck:
1 — ampesp, 2 — MapT; KupeeBck: 3 — ampesb, 4 — MapT

10 7, MKM

BosBpaiasgch K OCEHHUM W3MEPEeHHSIM, MOKHO
c/leJIaTh BBIBOJI, UTO OHU TI0 XapaKTePy MPOMCXOSIINX
IPOIECCOB CXOXKM C MEPHOJOM paHHel BecHbr (MapT).
U apyrast mpeapICTOPHS BO3IYNTHON MacChl B 9TOM CJIy-
Yae JlaeT WHBEPCHOE COOTHOIIeHUe Topo/-poH, ocobeH-
HO TI0 MUKPO3JIeMEHTaM, CojiepsKaHie KOTOPBIX B (hOHO-
BOIl apKTHYeCKOil Macce MOKeT GbITh BeChMa 3HAUUTEIb-
HpM [10]. DToMy, MO Beeil BUAMMOCTH, CIOCOGCTBYET
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AKKYMYJIANUA psAla U3 HUX B Tapora3osoii ¢gopme [11].
B ropoackoii cpesie, BepOITHO, OHU AKTHBHO COOCAK-
JAIOTCs, KOHAEHCHPYSCh Ha KPYNHBIX YacTUIAaX. ITO
mposBiasercss Ha gauddepeHInaIbHbIX KPHUBBIX [IUC-
nepcaoro cocraBa (puc. 6): ana Kupeescka xapakte-
peH He6oubiol Kk B o6aactu 0,4—0,5 MKM, KOTOpPBIit
XapaKTepusyeT «MOJOJI0M» a3po30b. B aspo3oabHOI
Macce, npoueameil ToMck, Takoil UK ye OTCYTCTBYeT.

0! dN/dr
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Puc. 6. Cpennue auddepennualibable KpUBble JICHEPCHOIO
COCTaBa a3p030.Id B Pa3HBIX IIyHKTaX B oceHHeil 1999 r. Cepnn
cuaxpontbrx nsmepenuii (1 — Tomck, 2 — Kupeesck)

WHuTepecHo pacipe/iesieHne 3/1eMeHTOB 1 MOHOB Ha
YACTHUIAX Pa3HOTO pa3Mepa. M3 comocTaBieHUs WHTe-
TPAJIbHBIX 3HAUEHUIT KOHIEHTPAINHA XUMIIECKUX KOMIIO-
HEHTOB M OCPeJHEHHBIX 3a MePUOIbl 0T60pa Mpob u3Me-
PEHHBIX CUETHBIX KOHIIEHTPAIUI a9p030Jd B AMANa30He
d = 0,4+10 MkM B HamboJiee pPelpe3eHTaTUBHON BeCeHHel
CepUH MOCTPOEHbI KOppeIsauonHble KpuBble (puc. 7, 8),
KOTOpBIE KAYeCTBEHHO XapaKTePHU3YIOT paclipefie/ieHue
KOMIIOHEHTOB 110 YacTHUIIAM PAa3HBIX Pa3MepoB.
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Puc. 7. KoppeJsInoHHble KPUBbIE PACTIPEIENEHIIs CBIHIIA 110

YACTUIIAM a3PO30.Id B IBYX IIYHKTaX H3MepeHUil, II0OCTPOEeHHbIe

10 pesyabTaTaM Becenseit ceprn n3mepetnii 2001 . (1 — ToMck,
2 — Kupeesck)

W3 puc. 7 BUAHO, YTO /ISt CBUHI[A B TOPOJICKOM a3-
po3oJie XapaKTePpHO MHOTOMOJATHHOE pacipe/eneHue,
npuYeM OYeBUIHA TEHJEHIIUS €r0 KOHIEHTpaluHu B Ta-
porasoBoit daze. Hapsagy co cBuHIIOM m0J06HBIE pac-
nmpeeieHusl XapaKTepHBl IS PAfa IPYTHX TsKeJIbIX
MeTaJLJIOB — BaHaJusl, HUKeId, MeIu. XOI KPUBBIX /I
KOMITOHEHTOB, UMEIOIIUX MPUOPUTETHO TIPUPOTHOE TPO-
HUCXOXKIeHne, mMeeT OOJbIle CXOACTBA MeXIy co6oii

JJIA o6omx IIYHKTOB, XOTsd, HECOMHEHHO, HEKOTopad
TpaHC(l)OpMZIHI/Iﬂ CO CMelleHueM IIMKa pacipeaeacHud
(CM. puc. 8) Bce Xe Haéw"IIO,C[ZleTCH n B 3TOM cJjydae.
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Puc. 8. KoppeamionHble KpHBbIe paclipee/eHNs IIOHOB Ha-

TPHS MO YAaCTAIAM a3p030Ji B ABYX IIYHKTaX H3MepeHMil, II0-

CTpOeHHbBIe 10 pe3yJbTaTaM BeceHHeil cepmn namepenuit 2001 r.
(1 — Tomck, 2 — KupeeBck)

Takum o6pa3oM, TOABOASA WTOT WCCIETOBAHUIO,
MOJKHO CJIeJIaTh CJeIyIONIie BbIBOIBI.

Omnpenensionumu daktopamMu (HOPMUPOBAHUS a3-
PO30JIBHOTO MOJISI CPEHET0 TOPOJA SIBJISAIOTCS IIPEAbIC-
TOpPHUSI BO3AYIIHBIX Macc, a JIeTOM ellle M aKTHBHOCTDb
MIOYBEHHO-3PO3MOHHBIX TIPOIIECCOB. BiMsHue MpsMBIX
AHTPOIIOTEHHBIX BHIGPOCOB TOPOIa Ha Me30MacIITaGHYIo
U3MEHUYNBOCTh aTMOC(EPHOTO a3P030.J1d HE3HAUYUTETBHO.
CocTaB OCHOBBI HEOPTAHWUECKOW XUMIIECKON MaTPHUITBI
a’po30st MeHsteTcss Masio. Ho u3-3a gectabuinsupyio-
IIETO JefiCTBUSA TOPOJCKOTO «OCTPOBA TEILTa» U PA3BU-
TON TYpOYJIEHTHOCTH B NOTPAHMYHOM CJIO€ TOPOJCKOU
arMocdepsl TPOUCXOIUT BBICHIIIAHNE IIPUPOTHOTO a3p0-
30/ B IPU3EMHBIN CJI0#, 4TO OCOGEHHO HPOSBJISETCS
B BeCEHHUI1 IIepUOJi, B KOTOPBINI cyMMapHas Macca He-
OPraHWYeCcKOll KOMIIOHEHTBI B AHTPOIIOTEHHOM MYHKTE
n3MepeHuil pe3Ko BO3PACTaeT B Pa3bl.

[ToMumMo yBeqW4eHHSI CYETHOH KOHI[EHTPAIUU a3-
PO30JIA B TOPOJie, QUCIIEPCHBIA COCTaB B IIEJIOM TaKiKe
u3MeHsieTcs He3HauuTeabHOo. OJHAKO, BEPOSATHO, IPO-
HCXO/NT CYIIeCTBEHHAs TpaHc(opManus cTpyKTypbl pac-
mpeJie/IeHNsT 51eMEHTOB U MOHOB 1O YacTHIaM pPa3HOU
JUCTIEPCHOCTH: OTMEYaloTCsl MOSIBJEHUE IOTIOTHUTE/b-
HBIX MUKOB B o6mactu Menkux (d <0,5MEM) u rpy6bIx
(d > 10 MKM) 9YacTHIl y TSKEIbIX METANIOB; CMelle-
HUe MUKOB pacipe/esieHns B 6oJee TPYOGOAUCIEPCHYIO
06J1aCTh Y MOHOB U 3JIEMEHTOB HPEUMYIIECTBEHHO MPH-
POIHOTO MPOUCXOKIEHNUS.

Pa6ora BpImOJSHEHA TIPU TOAAep:KKe MPOTPAMMBI
IIpesunumyma PAH Ne 16, mporpamm OtaesneHusT HayK
o 3emae PAH Ne 9 u 11, rpaatoB PODU Ne 06-05-
08104, 07-05-00645, 08-05-100335_x u mpoexkta MHTI]
Ne 3032.
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V.G. Arshinova, B.D. Belan, T.M. Rasskazchikova, D.V. Simonenkov. Influence of the Tomsk city on
the chemical and disperse composition of the surface aerosol.

The influence of the Tomsk city on the chemical and disperse composition of atmospheric aerosols has been
estimated by means of carrying out several continuous measurement campaigns at two different sites. One of
them is located at the rural area (Kireevsk Village, 60 km west of Tomsk), and another one — at the eastern end
of the city. In the conditions of prevalent zonal westerlies, an air mass passes, at first, trough the rural site, then
Tomsk and finally reaches the suburban measurement site.

It is shown that the determining factors in the formation of aerosol field over a big enough city are a pre-
vious history of air masses and a strength of erosion processes during summertime. The influence of the direct
anthropogenic city emissions on the mesoscale variability of atmospheric aerosol is insignificant. As a whole aero-
sol disperse composition changes not much except for an increase in the number density in the city. However,
to all appearance, a significant transformation occurs in the structure of element and ion distribution over par-
ticles of different dispersion: additional peaks of the concentration of heavy metals were found in the region of
fine (d < 0.5 pm) and coarse (d > 10 um) particles; a bias of peaks in the distribution of ions and elements
of natural origin tends to the region of coarse particles.
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