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[IpeacraByen HOBBIN 3Tal Pa3BUTHSA 000OLIEHHON IMIUPUIECKOH MOJENN ONTUYECKUX XapaKTePUCTUK TPOIO-
ceproro asposonga 3amagHoit Cubupu. IIpeinoxken ajaroput™ ydera (DYHKIUU paclpeeeHHs IMOTJIONAIONIero
BelllecTBa 1 KOH/IEHCAIIMOHHOI aKTUBHOCTH a3p030Ji B 3aBHCHMOCTU OT pa3Mepa dacTull aspososs. IIposenen pac-
YyeT ONTUYECKUX XapaKTepPUCTHK ¢ IMepeMeHHbIMU 3HaUYeHUSMU KOMILTEKCHOrO IoKasdaTess INPeJOMJIEeHMS] YacTHUI]
PasHBIX pasMepoB IIPU M3MeHeHHM OTHOCUTEJbHOIH BIa’KHOCTH Bo3gyxa. Ha mpumepe THIOB aspo30/bHOI HOTO/BI,
OTHOCAIINXCA K KJaccy <«arMocgepHbie IbIMKI» ((POH U IPUrOpo/IHast IbIMKA), pe3yJ IbTaThl BOCCTAHOBJIEHNS KO(-
(UINEHTOB HANPABJIEHHOTO paccesHusl B 06JacTH OpeoJia M CIEKTPAJbHOr0 XoJa K03Gh@UINEHTOB OcIa6IeHus Co-

TIOCTABJIEHbBI C 3KCII€PUMEHTAJIbHBIMU JaHHBIMU.

Kniouesvie cnosa: aspososib, sMIupuyeckas Mojesb, paccesHie, THorjoileHue; aerosol, empirical model,

scattering, absorption, extinction.

BBeaenune

AtMocdepHBIiT a3p030Jb BO MHOTOM OIIpe/esseT
YCJIOBUS PACIPOCTPaHEHNS ONTHIECKUX BOJH depe3 art-
Mocdepy U, cleoBaTeIbHO, OKAa3bIBAeT HETOCPEJICT-
BeHHOe BJINSHHE Ha ee PaAualluOHHBIH pexuMm [1—6].
B pagmanmonHoM 6JI0Ke KJINMATHYECKUX Moeseill 3a-
laya ydeTa BKJajJa a’spo3osisd — OjHA u3 HamboJiee
cnoxHbIX [6—10]. OnTudeckie cBoiicTBa atMochepHBIX
YaCTHI[ 3aBUCAT OT UX paclpejiesieHUs M0 pa3MepaM,
CTPYKTYPBI U XUMHYECKOTO COCTaBa, KOTOPbIE, B CBOIO
oyepeslb, XapaKTePHU3YIOTCSI 3HAUYUTENBHON IIPOCTPAH-
CTBEHHO! W BpeMeHHOU M3MeHUYNBOCTBIO MOJ BO3IEHCT-
BHEM BHEIIHUX Teo(pU3ndecKnx mpoiieccoB. OUeBUIHO,
YTO Ha CeroJHAMHUI JeHb B Mojeasax (JIOKaJbHOTO,
PETHOHANBHOTO ¥ TJI06ANBHOTO yPOBHEH) OTCYTCTBYET
BO3MOJKHOCTD IIOJTHOIIEHHOTO ydYeTa BCeX TpeGyeMbIX
XapaKTepUCTUK  a’po30Jisd, U3MepeHHBIX  in Situ,
n uxX TpaHcdopManum Moa Bo3AelcTBHEM aTMocdep-
HBIX TpolleccoB. OmHAKO, KaK MOKA3bIBaeT HAIl MHO-
TOJIETHUI OIBIT, OCHOBHBIE XaPaKTEPUCTUKU a3PO30JIsT
ylaeTcs C OIpe/leJIeHHOW TOYHOCTHIO BOCCTAHOBUTD
TIpU TIOMOIIN SMIIUPUYECKUX Mo/iesiell, UCIONb3ys OT-
panndeHHbi (onTHUMaAbHBIN) Ha6op U3MepAEMBIX
BXOJHBIX TapameTpoB [11—17].
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B coOTBeTCTBUN ¢ HaKOIJIEHHBIM 3KCIIEpUMEH-
TaTbHBIM MaTepnajioM [11] 6bl1a paspaboTaHa aMIHu-
puvecKas pernmoHaJbHas AMHAMUYECKass MOJEJIb Bep-
TUKAJbHOTO PO adpPO30TbHOTO KO3 PUINEeHTA
paccesnus B ciaoe 0—5 kM [11, 17]. Tlocne mautesb-
HBIX W3MepeHHH co/ep:KaHUs MOTJIONAINEro Bellle-
crBa («caxu») B Tponocdepe 3amaguoinl Cubupnu [11]
B MOJeJb ONTHYECKHX XaPaKTEPUCTHK a3pPO30JisT OBLI
nobaBJieH ydeT ero morJomiaonux cBoiicts [17]. Tlpex-
IoJIarajoch, YTO <«caka» PaBHOMEPHO paclipejeeHa
mo o6beMy aspo30JbHBIX dYacTHIl (T.e. ONTHYECKHe
[OCTOSHHBIE CMECH He 3aBUCAT OT pa3Mepa 4acTHull),
a takke 9To 90% MOTJIOMAIONIETO BEIECTBA TPHXOIUT-
cs1 Ha cyOMukponHyio, a 10% — Ha rpy6oanucIepcHyio
dpakimio. V3MeHnenne o6beMHOII KOHIIEHTPAIIUU Yac-
TUII IPU M3MEHEHUU OTHOCHTEJIbHOH BJIAKHOCTH BO3-
nyxa RH paccunteiBajioch 1o ¢opmyie Xenema [18]
C WUCIOJIb30BAaHWEM [aHHBIX W3MepeHUil mapaMeTpa
KOH/IEHCAIIMOHHOII aKTUBHOCTH Y.

PasButne mupubopuoit 6a3br [11] mo3BoJsnIO
B 2014 r. BBeCcTH B MOHUTOPUHTOBDBIH PEXUM U3Mepe-
HMiT Ha aspolzonbHoil ctaniuu MOA CO PAH pac-
mpefeJyeHns 10 pa3MepaM IOTJIONAMIINX YaCTHI]
U, CJIeJ0BaTeJbHO, 00eCIevYnuTh BO3MOKHOCTD UX yde-
Ta TPU BOCCTAHOBJIEHUN ONTHYECKUX XaPaKTEPUCTUK.

B HacTosmielt ctatbe 06CYKIAETCS CJEAYIOIUI
3Tall PA3BUTUS SMIMPUYECKOH MOJEIN ONTHYECKIX
XapaKTepUCTHK TPOoTocdepHOTo a3po3oJd 3amagHoil
Cubupn [17, 19]. PaccmaTpuBaeTcst mpolieZypa BBoja
B paHee pa3pabGOTaHHYIO MOJEJb JaHHBIX MHOTOJETHUX
U3MEpPeHnl pacIpele/ieHIsT M0 pasMepaM YacTHI[ T0-
ryomraroniero BemmecTBa. /[o6aBieH 6JI0K pacyeTa TpaH-

© 3enxosa II.H., Tepnyrosa C.A., IToapkun B.B. u np., 2021



chopManuu crekTpa pa3MepoB ¢ MPUMEHEHHEM TeOPUH
PABHOBECHOTO KOH/IEHCAI[HOHHOTO YKPYITHEHUS aTMOC-
depHoro asposona A.T. Jlaktmonosa [20], B koTopoM
MOJIEJIUPYIOTCST ONTHYECKHE XapAKTEPUCTHKU C Tiepe-
MEHHBIMH 3HAYEHUSIMU KOMILJIEKCHOTO MOKa3aTeJisl mpe-
JIOMJIEHHSI B 3aBUCUMOCTH OT pa3Mmepa dactun. [lig
WJLTIOCTPAIIMU  TIPE/ICTABIEHBl PE3YJIbTaThl BOCCTAHOB-
JIEHUST ONTUYECKUX XapaKTePHCTHK KJacca JbIMOK U UX
CPaBHEHUS C JaHHBIMU HAGJIIO/ICHUI.

1. O6mas cxema popMupoBanusi
MoO/ieJH

Bazoft mmg GopMUpOBaHUS aJTOPUTMA OIEHKH
(BOCCTAHOBJIEHNA) ONTHYECKUX XapaKTEPUCTUK, Heob-
XOJUMBIX JIJI PAIUAIMOHHBIX PACUYETOB, SIBJISIETCS M-
TUpUyYecKasi Mo/lelb, B OCHOBe KOTODOIl JIeKUT CTaTH-
CTUYeCKH 06ecleueHHbIII MacCHB 3KCIIEePUMEHTATbHBIX
JIAHHBIX, MOJYYEHHBIX B Pe3yJbTaTe MHOTOJETHUX U3-
Mepenuii [17]. Amnmapatypa, MeTOIUKH KaauGPOBKH
U TIPOBeJIeHNs M3MepeHuii onucanbl B [11].

Bxoa B Mozenb ocyIliecTBJISETCS CJeIyIoUHM 06-
pasoM. /[yid KOHKPETHOTO Ce30Ha TI0 JAHHBIM TEKYIINX
n3MepeHnii kKoaduimenTa paccesHNS CyXOH OCHOBBI
yactul 64(A = 0,51 MKM) ¥ MaccoBoil KOHIIEHTpaLUuu
TIOTJIOTAIONIETO BelllecTBa Mpc OTpenessgeTcsa Tapa-
mMeTp P (oTHOIEHMe MaccoBOIi KOHIIEHTpAIlMH TIOTJIO-
IIAIOIIETO BEIIeCTBA K MacCOBOU KOHIIEHTPAIMU CyOMUK-
POHHOTO a3P030JisI, KOTOpas [Jisi CYOMUKPOHHOI (pak-
[[IM TIPOMOPIHOHATbHA KO3(DPUIIMEHTY paCCETHUs).
[lamee B COOTBETCTBHHU € TIPeJIOKEHHON KJaccudika-
nneit paz6uenns atMocepHBIX CUTYAIWil B KOOPAWHA-
TaX «Gq — P» ompenensgercsd COOTBETCTBYIONIUN THUII
aspo3zosbHoil morognr («@Don», «IIpuroposHad JbIM-
ka», «CMor» u «JIpiMHasg Mria») [19, 20]. Buyrpu

KaKJOTO THUMNA MO JAaHHBLIM MHOTOJIETHUX W3MepeHuit
3aJlaHBI CpeJHNEe XapaKTepUCTUKH TapaMeTpoB (PyHK-
uit pacupejeleHNs YacTHII M MacCoBOIl KOHIIEHT-
paluu TIOTJIONTAIONIero BelfecTBa MO pa3MepaM, BeJId-
YUHA TapaMeTpa KOH/IeHCAIIMOHHON aKTUBHOCTH W 3a-
BHCUMOCTb (haKTOpa KOHAEHCAIMOHHOTO POCTa JJIst
YaCTHII.

BoccranoBjienue onru4yeckKux
XapaKTepPUCTUK

Ha puc. 1 mpezacraBieHa o6masg cXeMa BOCCTaHO-
BJIEHUSI ONTHYECKNX XapaKTEePUCTUK aTMOCHEPHOTO a3-
po30Jid ¢ y4eTOM ero IOIJIONIAIONIMX U TUTPOCKOINYe-
CKHIX CBOIJCTB.

BbruncmrebHbIH GJIOK COCTOUT 13 TPeX OCHOBHBIX
MoayJeil: MIKPO(U3NIECKOTO, ONTHYECKOTO U y4eTa
BIUSIHUSA BJAKHOCTH. B MUKpodusmdeckoM MomyJe
paccYUTBIBAETCS KOMILJIEKCHDBINM TIOKa3aTesb IIpeJioMJe-
HHUS CYXOTO M BJIQJKHOTO a3p030Jig C Y4YeTOM CIIeKTpa
pasMepoB MOTJOIAIONINX dYacTull. B Momyse yuerta
BJIQKHOCTH MOJIesiupyeTcss TpaHchopMalys MUKpodu-
3UYECKUX XapaKTEPUCTHK adPO30JbHBIX YaCTHI] TPHU
U3MeHEeHNU OTHOCUTEJbHOH BJIAXKHOCTU Bo3ayxXa. B orm-
THUeCKOM MojyJe 1o (opmynaM Mu ais cpepruueckux
YacTUI[ BOCCTAHABJIMBAIOTCS ONTHYECKHE XapaKTepuc-
THUKHM a3po30Jid IIpU HyJeBOil U 3alaHHOIl OTHOCHTEJIb-
HOIl BIQ’KHOCTH BO3/yXa.

Pacnpegesenusi mo pasmMepaMm CyXoii OCHOBBI a3-
PO30J1s1 U HOrJoUlalIlero Bemecrsa. B coorsercTBUU
C JAHHBIMU U3MepeHUil CueTHOU KOHIIEHTPAIUU adPo-
3011 paclpeieJieHue 10 pa3MepaM CyXHUX 4YacTHUll am-
MIPOKCUMUPYETCsT cynepHo3uiineil AByX JOTHOPMAJIbHBIX
(YHKIHIT, OMICHIBAIOIINX CYOMUKPOHHYIO M KPYTTHONC-
nepcHyto dpakimn [19, 21]:

Cyxoii aapo3o0.Jb
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Puc. 1. O6o6ieHHast 6I0K-CXeMa BOCCTAHOBJIEHHS ONTHYECKUX XaPAKTEPUCTUK a3PO30JIsd
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npefenenus i-it Monnl; r;, V; (Mxm®/cM®) — Mopanin-
Hble 3HAYEHUs PaJiyca W aMILIATYAbI i-ii MOJBI COOT-
BETCTBEHHO.

AMruntyna V; onpe/iesisiercs TakuM o6pa3oM, 4To6bI
paccuMTaHHbIH 10 Teopuu Mu Koa(PHUIUEHT Hampas-
JleHHoTo cBeTopacceanus Ug(@ = 45°, A = 0,51 MKM)
COBIAJa] C U3MepsAeMbIM 3HadeHHeM. MaccoBas KOH-
LeHTpanus aspo3oasd M, pPacCUUTHIBAETCS IIPOIIOPIMO-
HAJIbHO BeJMuKHe Kod(UIMeHTa HAIPaBJIeHHOTO pac-
CesHUsA CyXoro BemiecTBa pq(45°) [19].

CorIacHO JaHHBIM O COJep KaHHU IIOTJIONIAIOIIETo
BellecTBa B CyOMUKPOHHOIT (ppaKIMu OINpesiesleHbl Ma-
paMeTphI €ro JIOTHOPMAJIBHOTO pacIpe/e/]eHs 110 pas-
Mmepam [19]:

2
= Agc exp| ——5—=|. @)

AMIUIITYa pachpejeneHnss Apc BBIYHCIALETCS 4epes3
06beMHYI0O KOHIIEHTPAIIMIO IOTJIOI[AIONIEr0 BellecT-
Ba [22].

KoMILieKkcHblii oKa3aTeab IpeJoMJIeHHS CYyXOro
a3po3o.ig. KoMmmiekcHbiil mokasaresib peoMJIeHHsT Cy-
xoit ocHOBHI asposons my(r) = ny(r) — ix«(r) Momenn-
pyercd Kak (pyHKIUHA pajuyca Y9acTHI] IO IIPABILIY
cmecu [23]:

ny (7’) _ Thaer Vaer (;’/) +(7’er)CVBC (7") ’ 3)
Ve
% (1) =XV(7()7) (4)

rae Vee(r) m Vo (r) — o6beMHbBle KOHIEHTPAIMH TI0-
TJIOTIAIONIETO BENeCTBA W a3PO30Jd I KKIOTO pa-
yCa; Naee = 1,5, npc = 1,8 u ypc = 0,74 [22].

Tpaucdopmaiusi XapaKTepUCTHK a3pPO30Js NpPH
H3MEHEHHWH OTHOCHUTEJbHON BJAXKHOCTH BO3AyXa.
Ha mpexapigynmx stamnax (HOPMUPOBAHUS SMITHPUYEC-
KON MoOJe/nn 3aBUCUMOCTh KOH/IEHCAI[MOHHON aKTHB-
HOCTH YacTHIl OT UX pa3Mepa He yuurTbiBamach [11, 17].
WccemenoBanug BIaKHOCTHBIX 3aBUCHMOCTEN ONTHYE-
CKIX apaMeTpoB aTMocdepHoro aspo3osd [20, 24—28]
Jal0T BO3MOKHOCTb U3Y4YUTh W3MEHUYHBOCTH YaCTHUIL
pasHoro pa3Mepa BO BCEM JHMana3oHe OTHOCUTEIbHOU
BJIAJKHOCTH, peaju3dyiolieMcs B atMocdepe. g 6omee
JIETAJIHOTO OIMCAHUSA TpaHCHOPMAIU CHEKTPa pa3Me-
POB a3po30JisI TIPU BapHAlUsX OTHOCUTEIBHON BIasK-
HOCTH BO3[[yXa B CXeMY BOCCTaHOBJIEHUSI BKJIOYEHA
cJeTyIoTas mpoleaypa.

3MeHeHIe XapaKTEPHCTHK a3pPO30JbHBIX YACTHUI]
IIPH POCTe OTHOCHUTETBHOH BIAKHOCTH BO3/yXa MoOJe-
JIUpyeTcs B paMKaX MOJyIMIUPUYECKON TEeOpUU PaB-

HOBECHOTO KOH/IEHCAIIMOHHOTO YKpYTHEeHUsT atMocdep-
Horo asposossg A.T. Jlaktnonosa [20]:

/5
Te =Ty (1—3%] 3, )

T7le ¥4 — PAANYC CyXOH YaCTHIIBI; 7y — PAANYC YaCTH-
1Bl [P OTHOCHUTEJbHON BIaKHOCTH Bo3ayxa RH; B =
= 1,13 - 0,422RH — ko3 duineHT I KOHTHHEHTAb-
Horo aspososs III twuma [20]. 3aBucumoctsh dakropa
KOH/IEHCAIIMOHHOTO pocTa oT pasMmepa F,(74q) onmchisa-
€TCs OJJHOMOJIAJIbHBIM pactpeneerneM [20]:

2
E,(r;)=Aexp| 0,5 In(ra/m) ) 6)
s

Oyukuus E(rg) Xapakrepusyercs MaKCHUMyMOM TIpH
HEKOTOPOM paauyce 7y; S MOJIyIIMPUHA pacipe-
nenenud. Ilapamerper E\(ry) moa6upaiorcs HCXOLd
13 CPaBHEHUSI BBIYUC/SIEMBIX U CPEIHUX 3HAUYEHUi ma-
paMeTpa KOHAEHCAIIHOHHO# aKTWMBHOCTH Y COOTBETCT-
BYyIOINell peayn3aliiii aspo30JabHoil moroast [19].

B [29] 6b11 ompeseseH ONTHUMAJbHBIN AMATa30H
3HAYEHUH TTapaMeTPOB YBIAKHEHIST YACTUI], BXOIAIINX
B (popmyry (6), ST BCeX TUIIOB a3pO30JbHON OTOABI
U PacCMOTPEHBI YeThIpe 3HAYeHUs MOJIYIIHPHHBI Pac-
npenenenusa: s = 0,3; 0,4; 0,5 u 0,6. Ha sramax Tec-
THPOBAHUS AJTOPUTMA YYeTa BJAKHOCTH OBLIO BBI-
SIBJIEHO, YTO TIPU MAaJbIX 3HAYEHUSAX S ITPOUCXOIUT
pe3Kuil poCT YacTHI[ B Y3KOM JAHMalia30HE Pa3MepOB;
¢ yBesquueHne RH oH cTaHOBUTCS Bce 6ojiee BBIpAKEH-
HbIM. [TOCKOJIBKY S OTBedYaeT 3a [Hama3oH pa3MepoB
VBJIOKHAONUXCSA YacTuil, To npu $ > 0,6 B mpoiec-
ce pocTa OTHOCUTEJIbHON BIa’KHOCTH BO3/[yXa, B OCO-
6ennoctu npu RH > 85%, KOHAEHCAIMOHHAsl aKTHB-
HOCTD TIPOSIBJISIETCSI Y YACTHUI] HE TOJBKO CyOMUKDPOHHOIH,
HO U cpegHenucnepcHoil ¢pakuuu. Cepus BbIUUCIH-
TeJbHBIX JKCIIEPUMEHTOB MOKa3aja, 4To HamboJiee OIl-
TUMaJIbHBIIA Bapuaut $ = 0,5.

KomiiekcHblii oka3aTeib NpeoMJIeHHsT BJaK-
HOTO a3p030Jisi. KOMILIEKCHBIN MOKa3aTeslb MpeIoMie-
HUST a3PO30JIsI TIPH OTHOCUTEJIBHOI BJIAXKHOCTH BO3yXa
RH my(r) = ny(r) — iy(r) paccuutbiBaercss Kak (GpyHK-
IusT paguyca 4YacTHIl TI0 MPaBUJIy CMeCH B IPEIIo-
JIOJKEHWH, YTO UX OObeM MPH M3MEHEHWH BJIAKHOCTU
YBEJUYNBAETCS TOJBKO 3a CUET KOHAEHCAINN IapoB
BojbI [23]:

n’w(r) = " (r)Vd (:/)j'—(:z;’ﬂter‘/water , (7)
~Xa(r)Va(r)
S (®)

T/Ie Nyater = 1,33. Tlokazaresib MOTJIOMEHUS BOABI Yyater =
= 0, moatomy B dopmyJie (8) OH omyIIeH.

IIpuMepbl paccYUTaHHBIX IOKa3aTesell IMOTJIoIIe-
HUS W TIPeJIOMJIEHUST TIPUBeJIEHbI Ha puc. 2.
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Puc. 2. Tlokasaresu noryomtenns (a) u npesomienus (6) kak GpyHKIME paguyca cyxoil yactuipl mpu RH = 70%: cepast KpuBas —
CyXOil a3p030JIb, YepHasi — yBJIaKHEHHbI (JeTHSAA «IIPUTopoHas AbIMKa», Tabm. 1)

Ta6auma 1

Cpe/:ume 3HaY€HUs BXO/IHbIX NapaMeTpPOB, UCIIOJIb3y€MbIX IIPH BOCCTAaHOBJICHUH OINTHYECKUX XapaKTEPUCTHK
a’po30Jid, A ABYX TUIIOB asposonbnoﬁ moroabl

Jleto Ocenb 3uma Becna
ITapamerpsni| «IIpuropomnas <« Doy «IIpuroponnas «Doti» «IIpuroponnasa «Doti» «IIpuroponnas <« Do
JIbIMKa» JIbIMKa» JIBIMKa» JIbIMKa»
P 0,075 0,038 0,085 0,04 0,08 0,045 0,07 0,04
G4, MM 42 70 43 62 60 70 52 60
% 0,21 0,23 0,3 0,3 0,29 0,3 0,3 0,43
RH, % 67 67 70 70 80 80 55 55

BoccraHoBiieHIe ONTHYECKHX XapaKTePHCTHK.
PacyeT KoMITeKca CIIEKTPAJIBHBIX OINTHYECKIX Xapak-
TepucTHK (K09 UIUEHTDI paccesaHus U ocaab/ieHus,
VIJIOBblE 3aBHCUMOCTH KOMIIOHEHT MaTPHI[BI PACCESTHUS,
anapbe10 OHOKPATHOTO PACCedHUS U CPeHUI KOCHHYC
MH/IMKATPUCHI PACCESTHUS) OCYIIECTBIASAETCS TI0 TEOPHU
Mu B npeanonoxenun cepuanoctu dactuil [30].

2. BoccranoBjieHHe ONTHYECKHX
CBOIICTB a9p030Jis KJacca
«aTtMoc(epHbIe TBIMKH>

ITo maHHBIM MHOTOJIETHHX H3MepeHUil GbLIO Io-
Ka3aHo, 4TO B IPHU3eMHOM cJoe aTMocdepbl B Tede-
HHe roja GoJee 4eM B 80% ciuydaeB HabJioJaercs
COCTOgHIE, OTHOCHIIeecsd B paMKaxX Hallel KJaccH-
ukammu K <«arMocdepHbIM JbiMKaMy [19]. Tloastomy
Ha TepBOM 3Tale anpoballui MBI IPOBEJH BOC-
CTAHOBJIEHIIE KOMILJIEKCA ONTHYECKNX XapaKTepUCTHK
B TUIIaX a3po30JbHOIl noroanpl «Mon» u «IIpuroposa-
Has AbIMKa». [Ipm BOCCTaHOBJEHUU ONTHYECKUX Xa-
PAKTEPUCTHK MCIIOJb30BAJUCDH CJIeIyIONINe BXOIHBIE
JaHHBIE: CpelHNe 3HavYeHUs Koadduiuenta pac-
cesaHnsI CyXol OCHOBBI Gy, mapamerpoB P (ta6mi. 1)
n (GYHKIWH pacnpesie/leHHs 10 pa3MepaM CyXoil oc-
HOBBI a’po3osa [19, 31] w morsomalomero BeTecT-
Ba [19]; XapaKTepHCTHKH KOH/IEHCAIIUOHHOTO POCTa
a3po30Jid, aHAJN3 KOTOPBIX TIpuBesieH B [29].

Jlist Toro 4TOGBI OIEHUTHb KAayecTBO y4eTa B MO-
JIeJTH COOTHOIIEHUST KOHIIEHTPAIil CyOMUKPOHHBIX
1 TpyOOANCHEPCHBIX YACTHIl, MBI BOCIOJIb30BAINCH
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napamerpoM I/ 1 5, tie Iy — 3Havenue Koabduiu-
€HTa HaIPaBJEHHOTO CBETOPACCESHUS O/ YIJIOM @ =
= 20°, Iy — moxg yriaom @ = 1,2°.

B Tab6us. 2 mpuBeseHb! cpefiHIe 3HAUYEHHUSI U Cpejl-
HekBaaparuutbie orkiaoHeHus (CKO) mapamerpos
Iy/1;5 u3[19], a Takske BoccraHoBIeHHDBIE [5/ 11
JUIST Pa3HBIX CE30HOB ToJla B KJacce «aTMocdepHble
ApIMKH». Bugwo, uro Iy/Ii, BOCCTaHOBIEHHBIE
0 CpeJHUM 3HAaYeHWUSIM, BIIOJHE YKJAIbIBAIOTCS
B /MAlla30H N3MEHYNBOCTH U3MEPEHHOTO MapaMeTpa
I5/11> B ce30HHBIX MaccuBax. B To ke BpeMs ciie-
JIyeT OTMETHUTD, YTO JJisI 3UMbI BOCCTAHOBJEHHOE 3Ha-
verne [/ 11, 3aMeTHO MeHbBIIle CPEIHUX 3HAYEHUH,
MOJIyY€HHBIX II0 JaHHBIM H3MepeHuili. B ompemeren-
HOMW CTEIeHN 3TO MO’KeT ObITh CBS3aHO ¢ IpobeMaMu
ornucanust (GYHKIMU PacIpesieieHus 110 JaHHbIM (HOTO-
9JIEKTPUYECKOTO cYeTYrKa (3aBblllleHHbIe KOHIIEHTPALIII
YacTHI[ TPyGOANCIEPCHOTO [AWalla3oHa) B TEPUOIbI
HamboJiee CUJIBHBIX MOPO30B, HO B HACTOSINEe BPEMS
TIPUYITHA TAKOTO PACXOKIEHUST HeM3BeCTHA U TpebyeT
MPOBeeHNS JTOTIOJHUTETbHBIX MCCIeJOBAHUI.

Ta6auma 2

Cpennue [19] u BoccraHoB/IeHHbIe 3HaUYeHUS [ / I,
JUISL Pa3HBIX CE30HOB B Kjacce artMOc(hepHbIX JbIMOK

«Dou» «[Ipuropoanas apiMKay
Ceson U3MepeH- |BOCCTaHOB-| U3MepeH- |BOCCTaHOB-
ueie + CKO | jnennbie |Hbie £ CKO| JeHHBIE

3uma  |0,150 £ 0,068| 0,059 0,135 +0,061| 0,078
Becna [0,068 +0,050| 0,056 |0,056 + 0,040| 0,044
Jleto 0,053 £ 0,023| 0,062 10,039 + 0,016] 0,055
Ocenp [0,078 +0,035| 0,076 |0,066 + 0,044 0,046
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Panee 6bL70 TTOKa3aHO, YTO Pe3yJIbTATHI pacyeTra
VIJIOBBIX KO3 (PUTHEHTOB paccesHusT B 06JIACTH OpPeo-
J1a 1 K09 PUIMEHTOB 0CIabJIeHIA XOPOIIO COTIACYIOT-
csg ¢ M3MEpPEHHBIMH TOJBKO B BUIUMOM JHala3oHe
crektpa 0,45—0,83 MxMm [19]. DTo o6ycioBieHO TeM,
4yTO B aTMocdepe MPAaKTHYECKH BCEr[a MPUCYTCTBYIOT
KDYIIHBbIE a9PO30JIbHBIE YACTUIBI PA3JINYHOTO MPOUCXO-
skaenns (IbLIb, TbLIbIA U T.[.) C PaANyCaMi CBBbIIIe
15 MM [32, 33], ompenesieHre KOHIIEHTPAIUU KOTO-
PBIX MOKeT BBIXOAWTH MAJeKO 3a Mpeesbl BO3MOXK-
HoOCTell m3MepeHUil ¢ MOMOIIBIO (POTOITEKTPUIECKOTO
cueTynka. Hammm uamMepenus koapPuimeHToB pacces-
HUS NPOBOJATCS B AuanasoHe yrjoB 1,2—20°. N3Be-
cTHO, uTo 90% paccesnHoii snepruu gactu] (TIepBbIi
P PaKIMOHHBIH MaKCHMyM) ¢ 7 > 15 MKM HaXOUTCS

B /IMalla3oHe YTJOB paccessHust ¢ < 1° u He perucrpu-
pyeTcs TIpu M3MepeHNN WHANKATPUCH B 06JACTH Ope-
oJia. [TOHATHO, YTO 3TOT HEJOCTATOK HHGPOPMAIINH CKa-
3BIBA€TCSI B TEPBYIO O4Yepeb B JIETHUX YCJIOBUSX OT-
KPBITOH mojicTunaionmeil moBepxHoct (IbLIb, IIBLIbIA
JIePEBbEB, CeMeHa TpaB M T.[A.), U OCOOEHHO BOJIM3H
HAaCeJIeHHbBIX MYHKTOB.

Takske OBLIO TIPOBEAEHO CpaBHEHNE BOCCTAHOBJIEH-
HBIX PBpod(A) ¥ M3MepeHHDBIX K03(D(UIMEHTOB ocaa6-
JieHusT CyOMUKPOHHOI (hpaKiuy aspo30Jst Ha MPU3EM-
Hoilt Tpacce Bg,p,(A) [19]:

Bsub (7\,)213(7\,)—[&(3,9) (9)

Ha puc. 3 npeacraBiieHbl pe3yJbTaTbl CPAaBHEHUS
CIIEKTPAIBHOTO X072 B (A) I Brod(A) B KIIacce ABIMOK.
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Puc. 3. BoccranosieHHble (KpuBble ¢ GeJbIME CHMBOJAMU) M U3MepeHHble (KPUBbIE ¢ UePHBIMHU CHMBOJAMU) KO3(M(UIHEHTHI
a3p030JIbHOTO OcJIabIeHust B Kaacce «aTMocdepHbIe IbIMKI> B BUANMOM [IHAala3oHe [INH BOJH U PACCYMTAHHBIE IO HUM 3HAYEHUS
mapaMeTpa Arcrtpema o
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[Tapamerp AHrcTpeMa o B BHAUMOM [HUalla3oHe
JUIMH BOJIH IS CHEKTPAJbHBIX 3aBucuMocteil Byp(L)
1 Buod(A) paccuuThIBaiCsSs METOJOM HaMMEHBUINX KBajl-
paToB:

B, (A)=DBA. (10)

W3 puc. 3 BUJHO, YTO BOCCTAHOBJIEHHBIE Cpe/IHUE
3HAUYEHUs P04 BIOJHE YKJIAJBIBAIOTCS B AMAIA30H W3-
MEHYUBOCTH JJaHHBIX U3MepeHmil Py, Ha MPOTSIKEeHHOM
Tpacce, a ImapaMeTpbl AHTCTpPeMa O COIIOCTaBUMBI JPYT
C APYTOM.

3akouenue

B macrosimieii pa6oTe mpejcTaB/eHa CXeMa 3JTara
Pa3BUTHUSI AMIUPHUYECKOI MOJENN ONTHYECKUX Xapak-
TEPUCTUK a’po30Jisi. B Mojenb BBejieHa Mpolleaypa
yueTa COJep>KaHusl IOTJIOMIAIOIETO BellecTBA U KOH-
JIEHCAIIMOHHON aKTUBHOCTH YaCTHI[ B 3aBHCUMOCTH
OT WX pa3dMepa, 4To 06ecIeYrBaeT BO3MOXKHOCTb OIEH-
K HeoOXOJUMBIX ONTHYECKUX XaPAKTEPUCTUK [JIsI
Kak10il KOHKpeTHOW aTMocdepHoil curyarun. /[lns
IpUMepa BOCCTAHOBJIEHWE MapaMeTPOB a3po30Js U UX
cpaBHeHHe C [aHHBIMH HM3MePEHUH TIPOBe/eHbI st
CPeJIHNX 3HAYEHWH IIPU COCTOSHUSIX aTMocdepbl, KO-
TOPble OTHOCATCS K KJaccy <«arMoc(epHble IbIMKH».
ITo pesy/brataM cpaBHEHHs IOKa3aHO, 4TO HaGJIOJA-
eTCcsl yJIOBJIETBOPHUTEJNbHOE COIJIACHE BOCCTAHOBJIEHHBIX
U U3MEePEHHBIX Ha OTKPBITOW MPOTSKEHHOH Tpacce
3HAYEHUH CIEKTPAIbHBIX K03(h(UIMEHTOB ocaabieHnst
CyOMUKDOHHOTO a3p030JIsI B JWAala3oHe [JIUH BOJH
0,45—0,83 MKM.

Ha ocHoBe cepunt MOJIEJIbHBIX IKCIIEPHMEHTOB BbI-
SCHUJIOCh, YTO WCIIOJb3yeMble BXO/IHbIE IapaMeTpbl
MO/IeJIN He TO3BOJIIOT KOPPEKTHO OIPEeSUTh COOTHO-
nieHne CyOMUKpPOHHON U rpy6oauctiepcHoit dpaxiuii,
XOTSI MBI U TIONAJaeM B JMAlla30H JOIMYCTHMBIX 3Ha-
yeHuil mapamerpa I/ I, (cM. Taba. 2). Yuureisas 10
06CTOSITENIBCTBO, UTO B peasibHON atMocdepe TpaKTHde-
CKM BCeTJa NPUCYTCTBYIOT THUTAHTCKUE YAaCTHUI[BI pa3-
JINYHOTO TIPOMCXOJKIEHUS, BPSJ JIH 3TO HPEISITCTBHE
MOKHO TIPeO/I0JIETb, WUCIOJIb3ysl B KAa4ecTBEe BXO/HBIX
HapaMeTPOB MOJIENN TOJBKO XapaKTEPUCTHKU, PETUCT-
pupyeMble B JIOKaJIbHBIX o6beMax. [lomaraem, 4to mo-
MoJIHeHne Habopa BXOIHBIX TapaMeTPOB JaHHBIMH U3-
MepeHWil a3pO30JbHBIX K03(h@UIIEHTOB 0caabIeHns
Ha TPOTSKeHHOI Tpacce MO3BOJUT HaM TPUOIM3UTHCS
K pelIeHuio 3TOil MPOGIeMbl U PACIINPUTD CHEKTPAIb-
HBIil Mana3oH BOCCTaHABINBAEMBIX XapaKTEPHUCTHUK.

MHoroJIeTHIE UCCIeOBAHNS BBINOJIHAINCH B PaM-
Kax rocynapctBenHoro 3agaruga MOA CO PAH, a pas-
paGoTKa MOJeJIn BOCCTAHOBJIEHHS] KOMILJIEKCA OMNTH-
YEeCKUX XapaKTEePHCTHK C YYETOM IIOTJIOMIAIOMIUX U TUT-
POCKONIUYECKUX CBOICTB a3p030Jisl OCYIECTBIISIACH
B paMKaxX 3a/ad, BBIIOJTHIEMBIX PN (PUHAHCOBOI TOJI-
nep:xke PH® (cornamrenne Ne 19-77-20092).
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of tropospheric aerosol in Western Siberia is described. An algorithm is suggested for accounting the particle
size distribution function of absorbing matter and the condensation activity of aerosols. Optical characteristics
have been calculated with the complex refractive index of particles of different sizes variable with the relative
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