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CrnyTHUKOBBIE METOJbI HAOMIONEHUH 3a aTMOcdepoil, ee TeMmmepaTrypoill M COCTaBOM,
Hayald UCIOJIb30BAThCs Oojiee ueThipex AecATHIeTHH Hazan. Ilo Mepe pa3BUTHs TEXHOJIOTMH
pociM M TOYHOCTh M3MEPEHUH, W pa3pelleHHe M0 BBICOTE M JAMANA30H OIpPEIEIsIeMBbIX
aTMOC(EpHBIX TTapaMeTPOB.

IIoHATHO, YTO BCE CIIyTHHUKOBBIE METOJbl OTHOCATCS K pas3psly, TaK Ha3bIBAEMbIX
KOCBEHHBIX HaOJIOAEHUH, KOrja HU3MEpSAIOTCs TOJbKO IOTOKM paJuallid, Ha OCHOBaHHUU
KOTOPBIX JIeJIal0TCA BBIBOJBI O PasHBIX MapaMeTpax aTtMocepbl, TaKuX Kak TeMIepaTypa,
JIaBJICHHUE, CKOPOCTh BETPA, HJIU COCTaB.

@u3ndecKue 3aKOHBI PACIPOCTPAHEHMsI paJualMy B ra3oBOH Cpelleé K HACTOSALIEMY BPEMEHU
U3BECTHBI U 33J]a4a 3aKJII0YaeTCs B ONTUMAIbHOM BBIOOPE TEXHUKH HAOIIOJCHUN U aJIeKBATHOM
aHaAJIU3€ PE3yJIbTATOB.

Cy1ecTBYIOT IaCCUBHbIE U AKTUBHBIE METObI CITyTHUKOBBIX HAaOMI0ACHNN. AKTUBHBIE — 3TO
pafapHble WIN JUAAPHBIE METOMABI, KOIJ1a NCTOUYHUK M3JIy4EHMs TIOMENIAaeTcsl Ha KOCMUYECKHM
anmapar. 34eCh 3TH METOBI HE PACCMATPHUBAIOTCSL.

[TaccuBHbBIE KOCBEHHBIE METObI HAOIIOIEHUH YCIOBHO MOXKHO Pa3Je/IuTh HA TPU BUAA -
HAOUpHBL METOJ, KOTIA [UIsl W3MEPEHUHM HCIOJIB3YyeTCs yXOZsIlas 3€eMHas pajualnus WIN
OTpaXKCHHAsl COJIHEYHAs, JIUMOO06BLI METOJl, KOTJa PErUCTPUPYIOTCA IOTOKH paJuallH,
paccesHHbIe aTMOC(EpOil U OTPAKEHHBIE OT 36MHOM MOBEPXHOCTH U 00JIAKOB IO HAIIPABICHUIO
K TOpubopy, U 3amMeHHblI METOJ, HCIOJB3YIOMMNA  MPSAMYIO COJHEYHYIO pPaaualuio,
ocnabieHHyro atmochepoi.

1. Haoupuweui Meton - B3IV CBEpPXY Ha 3eMJIIO, UMEET MPEUMYIIECTBa B IN100aIbHOM
0XBaTe, NPEIbSIBISIET HEBBICOKME TPEOOBaHMS K OPUEHTAlMM KOCMHYECKOIO armapara, 0JHaKo
IIPAKTUYECKH HE JaeT pa3pelleHHs MO BHICOTE. DTHUM METOJOM OIpPENESIOTCS B OCHOBHOM
MHTETpaJIbHbIE XapaKTEPUCTHKU — O0Illee coJepKaHhe Kakoro-iubo raza B arMmocdepe, Wid
BEJIMYMHA a’pO30JbHOI0 MHJEKCa (OTHOIIEHHE a’pO30JbHOM ONTHYECKOM TOJIIMHBI K
MoJieKyJsipHOil). Ilpu u3MepeHusx 53TUM METOJOM HEBO3MOXKHO, HaIlpUMep, OTIEIIUTh
cTpaTocepHbli a3p030i1b  OT TPOHOcHEepHOro. ITOT CHOCOO MCIONB3YeTCs A ONpeaeeHHMs,
HanpuMep, NpoQuiis TEMIEPATypbl UCTIONB3YSI ITOJIOCY MOTJIOLIEHHS ra3a JByOKHCH yIiepoaa.

2. Ilpu auméb060m 30uaupoBanuu (Puc. 1) peructpupyercs HOTOK pagualiiu, pacCestHHOM
10 HAIPaBJIEHUIO K NpUOOpY, KaK OT MPsIMOTO COJIHEYHOI'O CBETA, TAK U OTPAKEHHOTO 3€MHOMU
IOBEPXHOCTBIO M OOsakaMu. VICTOYHMK SHEpruu sIBJISETCS paclpelielIeHHbIM B MPOCTPAHCTBE,
CBET pacceMBaeTcs M MOIJIOMIAETCS HEOAHOKPATHO BAOJIb BCErO CIOKHOTO ONTUYECKOTO MYTH.
TpyAaHOCTB 3aKiI04aeTCs B HEONPEIEICHHOCTH BBICOTHI, K KOTOPOM CJIEyeT OTHECTH OCHOBHOM
perucTpupyembiii  TOTOK panuanmu. [Iporecc maremaTHueckoi 0OOpabOTKH pPe3ysIbTaToB
HaOJIOZIGHUST HENpPOCT M CTporas OLIEHKa 3TOro MeTojJa 3aTpylaHeHa. bosbiryio
HEOIpeEeIEHHOCTh BHOCUT TaK)Ke NMPUCYTCTBYIoUIME B arMmocdepe obmaka. IIpenmymiectsom
JAUMOOBBIX U3MEPEHUI MOXKHO CUUTATh OBICTPBIN IN100aIbHBIN 0XBAaT MOBEPXHOCTH 3eMin. [Ipu
TMMOOBOM HAOIIIOJICHUH 30HJUPOBAHHE BO3MOXKHO B TEUYEHHE BCEr0 BPEMEHH NPEOBIBAHHS
npubopa Ha OCBELIEHHOM cTopoHe 3emuid. M XoTs n1uMOOBBIA MeTon Obul OonmpoOOBaH Ha
IIpUMepe 30HAUPOBAHUS 030HOBOT'O CJIOSI, OLIEHKA a3PO30JIBHOTO OCJIA0JICHHs WU APYTHX I'a30B
BO3MOYKHA TOJILKO MPH UCIOIb30BAHUU MOZENEH. ITO ckopee MeTo1 OyAyIIuX pa3padoToK.

3. llpu 3ammennom metone HabOmroneHuid (Puc. 2) MCTOYHMK pajdallid UMEET TOYHBIC
ACTPOHOMMYECKHE KOOpAMHATBl M TNPEAbABISCT BbICOKME TpeOOBaHHUS K OpHUEHTAalUU
KOCMHYECKOro anmapata. Mctounuk paguanuu o0sraHO COINHIIE, HO MOYKET HCIIOJB30BaThCS U



Jlyna, wu 3Be3ma. Ilpu BbIXOHIE CHEKTpOMETpa W3 TEHH 3eMJIM (BOCXOZ) H3MEpSETCS MOTOK
COJTHEYHOW paJualyy, mpolleAmuii uepe3 Bce cion armochepsl. Ilo Mepe moasema cryTHHUKA
COJIHEUHAs pajvalnus MPUXOJUT K MPUOOpy dYepe3 BcE Oosee BBHICOKHE CIIOM aTMOChephl H,
HAaKOHEl, TNPUOOpP PErucTpUpyeT IOTOK, TAaK HAa3bIBAEMOI'0, BHE 3€MHOr0 COJHLA. Paznenus
MHTEHCUBHOCTh paJualiy, MPOUIEeIIIyI0 Yepe3 aTMochepy Ha HEKOTOPOIl MPULIENBHOM BBICOTE,
Ha BEJIMYMHY MHTEHCHBHOCTU paJMallMM BHE aTMOC(HEpbl, MbI MOXEM HOJIYYHUTh (YHKILHUIO
NPOMYCKaHUsI aTMOCQEPBL, C60000HYI0 Om OWUDOOK, CBA3AHHBIX C ORMUYECKUMU
XapaKmepucmuKkamy cneKmpomempa u XapaKkmepucmukamu pecucmpupyrouieil Cucmemoi.
3T0 0OCTOSATENLCTBO YPE3BBIUANHO Ba)KHO NMPH aHAIM3€ pe3yNbTaToB m3MmepeHuid. OOpaboTka
JaHHBIX TIPU TaKOM METOJe HaOJIOACHUH He ucnonv3yem HUKAKUX MOOETbHbIX
npeononoscenuii. VIcrionb30BaHie MHOTOKAaHAIBHBIX CIEKTPAJIbHBIX MPUOOPOB M HAAEKHBIX
QITOPUTMOB aHAM3a U3MEPEHUH, Pa3BUTBIX B IMOCJIEIHHUE TOJbl, MTO3BOJIET YETKO Pa3/ieiauTh
MOJIEKYJISIPHOE (pEJIeeBCKOE, ONPENENIsieMOe TOJbKO PAcCEsIHUEM Ha MOJEKyJaxX BO3/AyXa) U
a’p0o30JIbHOE OCHIAbJeHHE OT IMOIJIOIIEHUS COJHEYHOW paJvaluud B aTMOC(EpHBIX Ta3ax MU
OTIPENIEIIUTh BEPTUKAIBbHBIE TPOPMIN aTMOC(PEPHBIX KOMIIOHEHT.

NHMOOBRIH METOI

CIIEETPOMETD

Puc. 1. Vnmoctpanus 1umMO0BOro MeToAa HaOM0IeHUH

3aTMERHBIH METOO

COEET POMETD

Puc. 2. Mnmoctpanus 3aTMEHHOTO METO/1a HaO IO ICHU I

K npubopam, KoTOpble peaqn30Baiy 3aTMEHHBI METOJ 3TOT METOJ HAOIIOIEHHsI, OTHOCATCS —
HALOE, ycranosnennsiit Ha ciytHuke UARS, — SAGE-l, SAGE-II na cnytauke ERBS, -
SAGE-III na cnyranke METEOR-3M, — GOMOS na cniytauke ENVISAT, — MAESTRO na
cnytHuke SCISAT u psa apyrux.

Omnucanue METOAMKH OOpabOTKM [aHHBIX CIEKTPOMETPOB, HCIIOJIB3YIOIIMX 3aTMEHHBIH

MeToa HaOdroneHuil Mbl mpoBeneM Ha npumepe crekrpomerpa SAGE-III - mocnennei
pa3paboTku cepuu amepukanckux npubopoB SAGE-l, SAGE-II u SAGE-IIl. A66peBuarypa
SAGE-III - Stratospheric Aerosol and Gas Experiment — 3to OykBaJbHO COOTBETCTBYET HAIICH
3a/1a4e.

Crnektpomerp SAGE-I perucrpupoBan comHedHoe usnydeHue B 4-X JIMHAX BOJIH H UMEIN
paspemienue no Beptukanu 2 kM, SAGE-Il dukcupoBan uznydenue yxe B 9 jmMHAX BOJIH C



paspenieHreM 1o BepTukanmul kM, OTa yHUKalbHas amnmapaTypa npopabdorana u Ha opoute 16
net ¢ 1984 mo 2000 r. 1 umeeT HauboIee MPeCTABUTENbHBIN OaHK JaHHBIX,

SAGE-IIl peructpupoBan coiiHeUHOE M3NTy4YeHHE B yke 86 kaHamax Ha 256 JMHAX BOJH, C
BEepPTHKANBHBIM pa3pemenuem 0.5 km. B tabnuiie 1 mpencraBieHsl ClieKTpaIbHBIE JUANAa30HbI, B
KOTOPBIX PETHUCTPUPYET CcoiHeYHoe u3nydeHue crekrpomerp SAGE-III, 3meck e npuBenaeHsb
MONYIIMPUHBI CHEKTPANbHBIX HWHTEPBAJOB KaK OTHAEIbHBIX MHKCENed pPerucTpaluoHHON
CHCTEMBI, TaK ¥ TPYII MHUKCeJeH, 00beIMHEHHBIX B CEKTpabHbIA kKaHai. Criekrpometp SAGE-
Il peructpupyet u3iydeHrne B OU€Hb MIUPOKOM AHANa30He JUIMH BOJH, BKItodas Y D, Buaumsiii
u omoxanit UK nuana3oHsl, ¢ BBICOKUM pa3pelieHneM, 1o BbicoTe 0kojo 0.5 HM.

Ta6bnuua 1.
KOMITIOHCHTA CIEKTPAJIBHBIM IHana3oH | ™Me° | [JogymmpuHa | BUX
CIIEKTP.
HHTeg; WHTEpBaIa CHEKTpa.

o3on (03)>50 282-292 HM 5x1 0.49 um Hemnpe-
KM PBIBHBIH
Tonvko 382-386 um 0.49 um
peneir)>50 ku
osyokucs azoma | 430-450 uMm 19 x1 | 0.469 um Hemnpe-
(NOZ) PBIBHBII
a’spos3ofisb 518-522 HM uentp 520 am 1 x5 |234nm
o3on (03) 560-622 nm 10x3 1.41 um Hemnpe-

PBIBHBII
a’spos3ofisb 673-677 HM ueutp 675 am 1 x5 |234nm
a’spos3ofisb 755-759 HM uentp 755 am 1 x5 |234nm
monekynapuwtii | {58-771 Hm 14 x1 | 0.468 um JluHeiuaTsIit
Kucaopoo (02)
aspo3otd 867-871 HM wuentp 689 um 1 x5 |233mm
600AHOIU nap 933-960 HM 29 x1 | 0.463 um JluneRyaThiit
(H20)
aspo3ontv 1019-1024HM uenrp 1020 mm | 1 x5 | 0460 nm

[Ipexxne, yem mepedTH K OMUCAHUIO MeTona OOpabOTKH, HAIlOMHMM OCHOBHBIE MOHSTHS
KOTOphIMU OyZieM B JajibHEHIleM I0Jb30BaThcsd. Ecau Ha HEOAHOPOAHYIO Cpeay Najaaer
pamuanms ueTeHcuBHOCTH  1,° | a  BBIXOZMT ¢ MHTGHCHBHOCTBIO |;', TO OTHOMEHHE STHX
MHTEHCUBHOCTEH ecTh (YHKIMS Hpomyckanus T; , KOoTopas mo 3akoHy byrepa moxer ObITh
IPEICTaBIEHa SKCIIOHEHTOM, MMOKa3aTeNlb CTENEHH KOTOPOM O, H €CTh ONTUYECKAs TOJIIUHA
cpenbl. 0, - BenuumHa Oe3pasMepHas. Tak Kak cpela HEOQHOPOAHAss, TO pa3bMB €€ Ha

OTEJBHBIE CIION YHUCIIOM i, ya00HO BBECTH MOHATHE KO3 dUIIMEeHTa OcIabieHus B cioe &, . JTta
BEJIMYMHA  HMMEET pPa3MEpPHOCTb OOpaTHyro uIMHe, Hampumep [kM-1] wmu [m-1]. Torama
ONTHYECKasl TOJIIMHA €CTh CyMMa WM MHTErpasl oT GyHKIUHU KodhdHIHeHTa ociadaeHus 1mo
BCeH IMHE MyTH. YJAOOHO elle BBECTH TMOHSATHE TOMEPEYHHUKA B3aUMOJCUCTBUS OTIEIHHOU
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YaCTUIIbI WJIM MOJIEKYJIBI C padalen - Gg(h), KOTOPBII UMEET Pa3MEPHOCTH [MZ]I/IJ'II/I [CMZ]
¥ [IOHSITHE IUIOTHOCTH YaCTHIL WM MOJIEKYI B exuauie oobema —n(h) ¢ pasmeproctsio [eM™] .
B pe3ynbraTe nmMeeM ciaeayione COOTHOIICHHUS:

L1 =1, . m=exp(-8), 0,:=Zie(h)ah, e&(h)= a;-n(hy) .

O0padoTKa IKCIIEPUMEHTAIbHBIX JAHHBIX IPH 3aTMEHHOM MeTo/Ae HAOII0IeHHUIA.

PaccMoTpuM Teneph HEMOCPEACTBEHHYIO TEOMETPHIO AIKCIIEPUMEHTAa W IpPU 3aTMEHHOM
Mmetone HabmoaeHuil. [Ipu pa3MemieHun crekTpoMeTpa Ha KOCMHUYECKOM ammapare, 1Mo Mepe
BBIXOJa  CIlyTHUKAa W3 3E€MHOW TEHH TNpUOOp H3MEpsieT MOTOK COJHEYHOH paauaiu,
npolueAmnii yepe3 Bce cinou armocepsl. [Io Mepe mogbema CIyTHUKA COJHEYHAS pagualus
OPUXOAUT K MpuOOpy uyepe3 BcE Oosiee BBHICOKHME CIIOM aTMoc(epbl M, HAKOHEN,  MpuOop
pPETUCTpUpPYET MOTOK, TaK HA3bIBAEMOI'0, BHE 3€MHOT'O COJIHIA. PUCYHOK 3 MIUTIOCTpUPYET 3TO
00CTOSITENBCTBO.

Paznennm atmocdepy 3emam Ha psja YCIOBHBIX CIIOEB C INAroM, COOTBETCTBYIOIIUM
BEPTHKAJILHOMY Ppa3pelIeHUI0 NMpHEMHOI ammaparypsl. Eciu mpuHSATH peanbHYIO BBICOTY
atmMocdeprl 3a 100xM, a BepTHKambHOEe paszpemeHue IkM, nomyunMm 100 cmoeB. Ecmu
paspemienue mo Beicote 0.5 kM kak y mpubopa SAGE-III., ycnoBubix crnoeB Oyaer 200.
EnuHCTBEHHOE TNPENONIOKEHHE, KOTOPOe B NAJILHEWIIEM HCIIONB3YETCS — 3TO PaBHOMEPHOE
pacmpezeieHue OCIa0sSIoIUX KOMIIOHEHT B clioe. BBeaeM  Takke MOHSATHE NPHLEIBHON
BBICOTBl — 3TO MHHHMAJIBHOE PACCTOSIHUE OT NPSAMOI COSIMHSIONIEH CIyTHUK M MCTOYHHK
U3NTyYeHHs JI0 3€MHOI MOBEPXHOCTH. BBexeM Takke MOHATHE O] CIIYTHHKOBOW TOYKH- 3TO
MHUHHMaJIbHOE PACCTOSIHUE OT KOCMUYECKOTr'0 anmapara J10 MOBEPXHOCTH 3eMIIH.

0
OO6o3HauuM &) (hj) KaK CyMMapHOE OcCJIa0JieHHe paJualiy JJIHHBI BOJIHBI 4 B KaKOM

au00 cIoe, PacIONIOKEHHOM Ha BBICOTE hj. Ha pucysnke 3 310 ociiabieHue B ¢jioe 0003HaYEHO

KaK €j. MHpeKc j COOTBETCTBYET HOMEDY CIIOS HaJl MOBEPXHOCTHIO 3EMITH.

Puc. 3. Cxema uzMepeHuii MOTOKa COTHEYHOU pauaIiiy CIIeKTPOMETPOM



PI/IcyHOK IMMOKAa3bIBACT, 4YTO [JIMHA IMYTH CBCTAa B KAXIOM H3 CJIOCB 3aBUCUT OT HpHHeHLHOﬁ

BBICOTBI HaJl MIOBEPXHOCTBIO 3€MJIH Pj, C KOTOPOH CHEKTPOMETP BUIMT COJIHIE, U JTOT IIyTh
CBET MIPOXOJAUT B KaXA0M cioe armMochepsl ABakabl. JIMHBI MyTeil cBeTa B aTMOc(epe MOTyT
OBITh MPEJCTABIECHbI B BHUJIE TPEYTOJIbLHON MAaTpHIIbI Si,j , Te  uHeKc | COOTBETCTBYET
IPHULEIBHOM BBICOTE, & HHJIEKC | BBICOTE OCIAOJISIONIETO CI0si aTMOC(EpHl Hall TOBEPXHOCTHIO
3eMiIM. MaTpuna JuH nyTen Si, j » MOXET OBITh PACCUNTAHA U3 FEOMETPUUCCKUX COOOPAKCHNH
C Y4YeToM TOMNpaBku Ha pedpakuuio. Jlnsg BeicoT Hmxke 15kM, 3Ta TOmpaBKa  OYEHb
CYLIECTBEHHA WU 3aBUCUT OT IUIOTHOCTH aTMoOc(epbl U JJIUHBI BOJHBI M3JIy4EHUS. AJTOPUTM
pacueTa MaTpUIbl JJIMH IMyTell HEmpocT U TpeOyeT OTAEIbHOro paccMoTpeHus. llpurenbHas
BBICOTA U3MEPEHUN U KOOPAMHATHI MO CIIyTHUKOBOW TOUKH (TOUYKH, TJ€ PACCTOSIHUE OT 3€MJIU
0 CIyTHUKa MHMHHUMAJbHO)  BBIYMCIAIOTCS M3 YPaBHEHUW OaUIUCTUKU JUISl JaHHOTO
KOCMHMYECKOTO aNnapara U ONpPEeIesAtoTCs TEKYIIUM BPEMEHEM.

Bce »TH naHHBIE OJDKHBI OBITH 3aBs3aHbl B €IUHYIO CHCTEMY OOpaOOTKH pe3yJbTaTOB
U3MEPEHUN.

1. Onpedenenue cnekmpansnoii onmu4eckoi monuns O ,I(pi)
0112 npuyenvuuix gvicomul Pj u cnekmpanbHvix KoIpduyuenmos ocnabnenus

0
&) (h j) 015 Kaj)coo020 104 Ha evicome hj .

CnekrpanbHasg (yHKUUS NPOIMYCKaHUs, KaK Mbl €€ ONpPEAEIWIM - 3TO OTHOILEHHUE
M3MEPEHHOI0 MOTOKA COJHEYHOM paualMy Ha MPULEIbHON BbicOoTe Pj, (U1 3a1aHHOMN NIUHBI
BOJIHBl A W 33JaHHOM LIMPUHBI CHEKTPAIbHOTO AA ), K NOTOKY COJIHEUHOW pajaualiy BHE
aTMocdepbl, UI3MEPEHHOMY JUTS TeX ke ycnoBuii (1)

T, (Pi) =1, )/ L. 1)

B cootBercTBHM C 3akoHOM byrepa, s mMoToka paauaiyd, MPHIIEANIed K mpruOopy, MOXKHO
3aIKCaTh:

1, (P )= 1,, exp(-d; (pi)), (2)

3mecsy - 5,1(pi) CyMMapHasi ONTHYECKas TOJIIMHA BCEX OCIAOJIIONIUX KOMIIOHEHT IS

npuIenIbHOH BeICOTH Pj . U3 (2) norapudmupoBaHueM JieTko moiaydaeM (3), u 0, (p,) u Oyzner
W3BECTHA U3 U3MEPECHMI!

9; (pi) = =In(z;(pi ). 3)

C I[pyl"OfI CTOPOHBI, 3Ta ONTHYCCKAsA TOJIINHA MOXKCT OBITE MNpeaACTaBJICHA, KaK CyMMa

o 0
IpOM3BENCHNI ocnabnenus & (hj) B CJI0€ HA BBICOTE hj M JUTMHBI IyTH CBETa B 3TOM CIIO€
y)
S
=100
0
0,(pi)= 2 Si '*8,1(hj)
—~ |
j=i (4)



Yucno crmaraeMbIX B CyMMC (4) 3aBUCUT OT 4YHCJIa aTMOC(I)epHBIX CJIOCB, 4Y€pPE3 KOTOPBIC

NPOXOIUT CBET Ha mpuuenbHOH BbicoTe [j. Hampumep, ecnm paspemieHue MO BBICOTE
COOTBETCTBYET 1 KM, U MBI YCIOBHO pa30wimm Bcio arMochepy Bbicotoi 100 km Ha 100 crioes,
torma Ha npuuenbHoi BeicoTe 100kM (i=100) y Hac ecTb TOJNBKO OJHO CjlaraeMoe,
COOTBETCTBYIOIIIEE CJIOI0 aTMocdepsl Ha Toi ke BbicoTe 100kM - [Siloo,loo * 8,10 (h1go) 1. Ha
MPULEIBHOM BBICOTE BbIicOTe 99KkM ecTh JBa ciaraembix— B cioe 100kM u B cimoe 99km, Ha
BbicoTe 70 kM - 30 cnaraeMblX, a Ha npuueabHoil Beicore 1km Bce 100 crmaraemsix. Eciun
paszpeuieHue npudopa 1mo BHICOTE YMEHbIIUTH 10 0.5KM, TO YHCIIO ClaraeMbIX ISl KaXKI0i
NPULEIBHOW BBICOTHI CTAHOBUTCS B JBa pas3a Ooibine -200 cmaraembix. Hrak, mis 100

npunenbHbIx BeIcOT Pj (i=1...100) y Hac ectb cuctema u3 100 ypaBHeHuil, 3anucaHHBIX 1O (4).

DTa cuctema JIMHEHHBIX ypaBHeHUH conepkUT 100 HEM3BECTHBIX — 3TO BEIMYUHBI OCIIA0JICHUS B

0
kaxaoM u3z 100 crmoeB &) (hj) Koapduuuentamu npu 3TUX HEU3BECTHBIX SBISIOTCS
BBIUMCJICHHBIE 3apaHee 3HAuY€HHUs  MaTpulbl AJUH nyTed. JleBas 4dacTh ATMX ypaBHEHUMU

COOTBETCTBYET H3MEPEHHOI CyMMAapHOil ONITHYECKO# TONIHHE O ,I(pi) . Pemas cucremy u3 100
ypaBHeHui ans 100 Hew3BecTHBIX (Hampumep, MeToJoM ['aycca), Mbl MOJlydyaeM BEJTUYUHY
ocnabnenus B KaxaoM wu3 100 cmoeB armocdeprl. Takum crnocoOOM — BBIYMCISETCS
BEPTUKAJIBbHBIN MPopUIb CyMMapHOTo ociabyieHust atMocdepsl! 1151 KOHKPETHOM JUIMHBI BOJIHBI

A. Crexrpomerp SAGE-III umen 86 crekrpaibHeIX KaHanoB. COOTBETCTBEHHO, pemIaeTcs 86
CHCTEM JIMHEHHBIX ypaBHEHUH ¢ pazmepHocThio 200. Cremyromuii sTanm 00pabOTKH JTaHHBIX -
pasziesieHne CyMMapHOTO OCJIa0JIeHHs B KKJIOM CJI0€ Ha COCTABJISIIOIINE.

0
2. Cocmagnatouwgue cymmapnozo ocnaonenusn &; (h;) 6 kaxcoom cnoe ammocghepor

0 o
O6mee ocnabnenue &, (J) B CJIOE Ha BELICOTE hj JUIST KOHKPETHOM JITMHBI BOJIHBI A ect

CyMMa OcllabJIeHUH 3a CYeT MOJIEKYJISIPHOTO M a’pO30JIbHOTO pacCesiHUs, U MOIJIOMICHUS B
razax :

£2() =83 () + &2 () + 5 () + &5 (M) + &30 () w2 ()
[lepBoe cnaraemoe B 3TO# dopmyne (5), ompenensercs paccesHUEeM Ha MOJIEKYJiax BO3ayXa.
OT0 ympyroe paccesHue 6e3 MOIJIOMIeHUs, KOTOPOe MPOUCXOIUT Ha BCEX JIJIMHA BOJIH, KOTOPOE
4acTO Ha3bIBAIOT peneeeckum paccesHueM. KoadduimeHts! ocinabaeHus, onpeaenseMbie
pEJIEeBCKUM pacCesTHUEM, MOKHO PacCYUTATh U TEM CaMbIM YIIPOCTUT ypaBHeHHe. PacueT
MOJIEKYJISIPHOTO OCNIabJIeHUS HEOOX0AUMO OCYIIECTBUTH C MAKCUMAIIbHO BO3MOXKHOM
TOYHOCTBIO, TaK KaK OCTaJIbHbIE OCIA0IAIONINE KOMIIOHEHTHI (a3P030JIbHOE paccesHue,
MOTJIONICHHE B ra3ax) cocrTaBisitoT He 6osee 10% ot obmiero ocnabienus. Bropoe ciaraemoe —
3TO OciIabJIeHUe U3IYUYCHHS 32 CUET PACCEsIHUS Ha adpO30JIsiX, OCTABIINECS 4 CIIaraeMbIX - 3TO
ocna6neHHe N3JIYUYCHUS 3a CUCT MOIJIOMICHUA Ira3aMu, UMCIOIIMMU 3HAYUTCIIBHBIC
K02()PHIIMEHTHI MOTIIOICHUS B PACCMATPHBAEMBIX CIIEKTPAIbHBIX HHTEPBaJIaXx.

2a. Pacuem koagppuyuenma ocnabnenusn 3a cuem pacceanus Ha MoeKyn1ax 6030yxa

MornekynsipHoe ocnalbJeHre BBIYUCIACTCS KaK TPOU3BEICHUE PEJIEBCKOTO IIOMEpPEUYHUKA
B3aUMOJICVCTBHUS [MZ] Y IJIOTHOCTHU BO3AyXa [M'S] B K&XJIOM CJIO€.
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[noTHOCTE BO3aYyXa B CIO€E n(hj)“‘” 3aBHCHUT OT TEMIIEpaTyphl U JaBicHUs. Temmeparypa u
JaBJICHUC Ha TCPBOM I3Talec MOTYT 6I>ITI: OnpeaAcCICHbL IO CpPpCAHUM KIIMMaTU4YCCKUM
XapaKTEepUCTHKaM aTMOC(hEphbl, COOTBETCTBYIOUIUM KOOpPJIWHATAM 3aJIaHHOM O] CITy THUKOBOM
TOYKH U BPCMCHU HaGHIOI[eHI/II\/'I, U OOJI’)KHBI HAaXOOUTHCA B 6336 AAaHHBIX, HCIIOJIB3YCMbIX B
nmporpaMMHOM oOecrieueHud. B panbHeWmeM MOXKHO TIPEIyCMOTPETh HKCIOJIb30BaHUE B
IPOTrPaMMHOM 00ECIICUCHUH €XKETHEBHBIX JaHHBIX MHPOBOM METEOPOJIOTHYECKON CETH.
Brruucnenune KOB(i)(I)I/II_II/IeHTOB GlREI OCJ'Ia6J'IeHI/I}I, BBI3BBAHHOI'O PACCCAHUCM Ha MOJICKYJIaX
BO3/yXa, MOXKET OBITh CAEIAaHO HEMTOCPECTBEHHO M0 Kilaccuieckoi hopmyie Penes.

Pacuetnast ¢opmyna B STOM ciydae BBITTSAUT cheayromuMm oOpa3zom [van de Hulst 1957;
McCartney 1976]:

JRel(/l) _ 2413 (77/21‘1)2 i (6+3P,1)

2 2.2 \o_ (7)
A%-N? (n5+2)" \6-7p)

e A- JUIMHA BOJIHBI B CM, 1, - IOKA3aTEIb MPETOMIIEHHS BO3IyXa B 3aBUCUMOCTH OT A, N —

MOJIEKYJISIpHAs IIOTHOCTH Bo3ayxa pu NPT (N=2.547443- 10%) P, -tbakrop nenonspuzanuy,

YYUTBIBAKOIIUN aHU30TPOIHIO MOJIEKYI.

OpnHako, pacyeT IO 3TOH KIIACCHYECKOW (OpMyJie OKa3bIBACTCS CIIOKHBIM, TPYIOEMKUM |
TpeOyeT OOJBIINX 3aTPaT BPEMEHHU, TO3TOMY OOBIYHO MCIOJIB3YIOTCS SMIUPUYECKUE (POPMYIIHI,
NpeUIOKEHHBIE B pa3Hble TOAbl pa3HbIMU aBTopamu B 1957 Ilennopd/1/, B 1977 Xoiit/2/, B
1984 betitc/3/ u Hukone/4/, B 1995 byxronsi/5/ , u T.11.

MBI HCHOIB30BAIM  AMIIPOKCUMALIMIO TPEJIOKEHHYI0 byXroieneM B BHIE CTEHNEHHON
(GyHKUIMH, pa3eIeHHON Ha /IBa CIIEKTPAJIbHBIX JUAla30Ha C Pa3IMYHbIMU KO3 uneHTaMu
JUISL KayKI0T0.

rel R .x(a+b-)v+c/k)

Jiis e BostH A<=0.5 MKM o; = @)
Jlns mae BomH - A >0.5 MM G/rlel = Rl-x(r +Adi) (b)
3nech:

R=3.01577-10%  a=3.55212  b=1.35579 c=0.11563

R1=4.01061-10%  r=3.99668 f=1.10298-10° d=2.71393.10°

MakcumanbHasi TOTPEITHOCTD pacyeTa 1Mo TaKoW anmpoKCUMaIlMOHHOM ¢opMyne byxronbia
coctasiseT npuMmepHo 0.18 %.

Wtak, 0HO U3 caraeMbIX B ypaBHEHUU (5) MBI ONpeAeTIINd, PACCMOTPUM MOTJIONICHHUE B ra3ax.
20. Iloznowienue 6 cazax. O30H, 08yoKuUCH azoma, 600AHOU nap, MOJIEKYIAAPHBLIL KUCOPOO
Ocnabnenne H3My4eHHs] 3a CYET TMOTJIOUICHHsS B raszax OMNpEIeNseTcs Kak MpPOU3BEICHHE

. 2

NOTIEPEYHHMKA B3aUMOJICHCTBUSA (WK KO3 HUIMEHTa TOTJOomeHUS [M°] ) | Yuciia MOJIEKYJT
-3

rasa B eIUHHUIE 00beMa [M °| A7t KaXkI0ro aTMOC(hEpHOTo CIIOs.
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Koadduuuents! nornomenus G lgaz(hj) 3TO He Te KO03(h(PUIMEHTHI MOTIOUICHUS, KOTOPbIE
yKa3bIBaeTCsi B TaOMUIAX MO pe3yibTaraM HW3MEPEHHH, BBIMOJHEHHBIX IS CTaHIAPTHBIX
HOpMaJIbHBIX yCJI0BH. OHHU 3aBUCAT OT TEMIIEPATypPbl U JABICHUS U MEHSIOTCS OT CJI0S K CJIOI0
B arMocepe. Kpome TOro, crnekrpoMeTp HE PErucTpUpyeT H3Iy4YeHHE, COOTBETCTBYIOIIEE
MOHOXpOMAaTHYECKON JUIMHE BOJHBI, y Mmpubopa ecTb CBOsl anmapaTHas (QyHKUUS U
paszpemaromas cnocoOHOCTh M, HAKOHEI, UCTOYHHUK H3imydeHus: CoyHIle UMEET CBOW CIOXKHBIH
HEpPaBHOMEPHBIA  CHEKTp, coiepkamuii B ToMm uyucie u juHun @Dpaynrodepa. [lostomy
MPUXOJIUTCS BBOAUTH MOHATHE 3D PekTHBHOrO KO3 (DUIIMEeHTA MOTJIOMICHHUS.

DddexTurHBI KodhdunmenT nornomenus 11 ra3oB NO,, O3 ¢ HenmpepbIBHBIM CIIEKTPOM
MOJKET OBITh MPEJCTABIICH KaK B3BEUICHHAs (PYHKIMS 0 33/IaHHBIM IMapaMeTpaM CIEKTPOMETpa
¥ 110 BCEM MEHSIFOIIUMCS OT CJI0S K CJIOIO TTapaMeTpaM, TAKHM KaK TeMIIepaTypa U IaBJICHUE H
IUIOTHOCTh BO3/yXa M IMJIOTHOCTh MOTJIOMIAIOIIETO Ta3a U (PYHKIIHSI IPOITYCKaHUs aTMOC(]EepHI.

[od® M) 1¢-A* Frda

az L
o (hi)="4

(6)

[13-A* Ft.da

AL
3nech

j=200
FH=expl= 3 St *[of™ (h)-n®F(h)+o(h)-nR(hp+eshpn ()

j=i

boula coszmana otaenbHas mporpamma  JUis  BhIYUCIEHHUS 3((EKTUBHBIX KO3 (UIIHMEHTOB
noryomenust mo (6) u (7), koropas 3apaHee cuurtaiga 3TH 3hGeKTUBHBIE KOIDDUIUCHTHI IS
3aJaHHBIX CTaHJAPTHBIX KIMMATHUECKUX YCIIOBHHA. BBeneHue Takoil mporpamMmbl B TEKYIIYIO
cxeMy OOpabOTKM CHJIBHO YCIIOXKHSJIO €€, 3aMeUIsUI0 pacueT, a OTKJIOHCHHE TEeKYIIUX
METeonapaMeTpoB OT KIMMAaTHYECKHX HE3HAYMTEIbHO CKa3bIBAJIIOCh HA pe3yJbTaTax, Kak ObLIO
HpEeIBAPUTEIIFHO ONPEAEIEHO.

B dopmymax (6) u (7):
yl . o
|, —unrencuBHOCTS MpsMOit conMHeuHO pagMaliH Ha rpannIe aTMocdeps! ( 3a1aeTcs B BH/C
Ta0JIMI BO BXOAHBIX (haiiax mporpaMMsl)

2 o .
F*i - (GYHKIHS CIEKTPAIILHOTO OCIabIeHUs COJTHEYHOM pajiualliy B |- ThIX CIIOSX,
PAcCIOIOKEHHBIX BBIIIE I- TOTO CJI0s, (YHKIUS BBIYUCISCTCS B CAMOM ITPOTrpaMme;

J=i+1 (li-TBIit croit - 3TO CIOM, COOTBETCTBYIOIIMIA MPUIENBHOH BEICOTE h;).

@gaz(hi)- KOX((UIIMEHT MOTJIOMICHHS B Ta3¢ KOTOPBI MEHSETCS B 3aBHCHMOCTH OT BBICOTHI
(T.e. OT TemmepaTyphl W JaBIEHHUsS); 3HAYCHHs CIEKTPATBHBIX  KOX(D(UIHMEHTOB
MOTJIOUIEHUS ISl HECKOJIBKUX 0a30BBIX TEMIIEpATyp 3a/Jal0TCs BO BXOJHBIX (ailiax B
BUJE TaOJUIl, peaJbHBIC MPOMEKYTOUHBIE 3HAYCHHUS BBIYUCISIOTCS METOJIOM
MHTEPIIONIALINY HEOCPEACTBEHHO B IIPOTPaMMe;

y)
A" -  chexrtpansmas ammapatHas (yHKIMS KaHana CHEKTPOMETpa OIPEAEIAETCS
qyBCTBUTEIBHOCTHIO MHUKCENS WIM OObEAMHEHHOW IpyMIbl MHUKCENIEeH perucrpupyrouiei



cuctembl. [lpenmonaraercs, 4TO 4yBCTBUTEIBHOCTh NMUKCENS MO MPOCTPAHCTBY (WUJIH 10
JUTMHE BOJIHBI) UMEET pactpenenenue ['aycca:

1 (A —4o)
G(A)= ex
W= 5= 52 ®)
AA
3nech mapamerp = 2fino Ao - LEHTp mMKcenst, AA— ero noyylmupuHa.

Huanazon AL w mar dA HHTETpUPOBAHUS ONpPEIEISICTCS anmnapaTHo GPyHKIHMeH KaHama,
KOTOpasi B CBOIO O4epeb 3aBUCUT OT MOTYIIUPHUHBI MPOMYCKAHUS OTIEIBHOTO MUKCENs AL, UIn
HECKOJIBKHUX MUKCENIEeH, 00beIMHEHHBIX B OJIHY Tpynny. JluanmazoH WMHTErpupOBaHUs OMpEIeTeH
Kak AL=3-AL

PaccmoTrpuM noapoOHee criekTpanbHble KO (UIIMEHTHI OTJIOMEHUST  aTMOC(EpHBIX Ta30B.

O30n

1E-16
1E-17 \
1E-18

1E-19

2

MNOoNMEepeYHUK B3aMMOACUCTBUA CM

1.E-20

1E-21 | N

1E-22 ( A

1E-23 I
- ili

03 03 A3 (o))
1.E-24 || NO?2 Ab A ‘
I Ad

H
7] i A
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

1E-25 i T

JJIMHA BOJIHBI

Puc. 4. CnekTp norjoueHus: 030Ha

Ha Puc. 4 npencraBieHbl MONEPEYHUKH B3aUMOJCHUCTBHS WM KOA(D(OHUIIMEHTHI MOTJIONICHUS
030Ha B 3aBHCHMOCTH OT JUIMHBI BONIHBEL. CieBa, B Y®-o6macTtu, monoca- XWITHHCA, ClpaBa
oOmmpHas mnosnoca [lamon. Bugum, 4To mpakTHYecku HET HU OJHOTO ydacTKa CIIEKTpa
CBOOOJHOTO OT BIMSIHHS TOTJIOUICHUSI WU3ITyYEHUS O30HOM, 32 HMCKIIIOUEHHUEM KOPOTEHBKOTO
ydacTka B obmactu 388 HM, KOTOPBIM HCIIONB3YETCS B CHEKTPOMETPE I KOHTPOJS Hajd
PEEeBCKUM paccestHueM il BBICOT Oonbmux 40 KM, TIIe MPEAronaraeTcsi, 4TO a’po30Jib
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OTCYTCTBY€T. Bce CIEKTpBI NpPEACTaBICHHBIE HA PUCYHKaX OTHOCATCS K DKCIEPHMEHTATIbHBIM
n3mepenusm npu NTP.

Ha Puc.5 mokazan moapoOHO ywacTok criektpa B mosioce Illamton, rae oGosnauensr 10
pEerucTpalMOHHBIX KaHAJIOB cHEKTpoMeTpa mo 3 mnukcens B kaxaom. Ha puc. 5a Ilokasana
anmapaTtHas (QYHKLUUS OTAEIbHOIO MHKCEIs M NHMKCEIbHOM Ipynmbl Kak Kpuas [aycca c
noxymupuHou nopsiaka 0.49 am.

CnekTp nornoieHus rasa osoHa O3 B AnanasoHe 560- 622HM, BbIOpaHHOM Ans

n3MepeHumn
5.4E-21
g y 4 N\
E 4.9E-21 y 4 N\
. ’\ 4
§ , 'YW 4
: A i \
E 4.4E-21 / L :
g I 4 4
[} y 4 N
z /.
Z 3.9E-21 N
© /1 i
y 4 2 3 | a 5 | e 7 [ 1]8 [ [ Jwo [ |
3.4E-21 T T T T T T

665 560 565 6570 575 580 6585 590 6595 600 605 610 615 620 625
OnvHa BOMHbI

Puc.5. llonoxeHune  pETUCTPUIMOHHBIX MHKCeNe B (OKAIbHOM  TIOCKOCTH
nudpakmuonHor pemerkd  crektpomerpa SAGE-III  otHOcuTensHO  cmekTpa
MOTJIOLIEHUS 030HA

1,20
1,00 1
0,80 - ” p
0,60 -
0,40 |
0,20 - \-j_»\}
0,00 - ‘ | | |
555 570 585 600 615 630

Puc. 5a. AnmapatHas QyHKITUSI TUKCENICH PETUCTPUPYIOIICH CUCTEMBI

Asyokuce azoma NO,

Ha puc. 6. TIOKa3aH CIEKTp TMOTJOMICHUS ABYokucH a3ora npu NTP um yuactox cmekrtpa
PErUCTPHUPYEMBIN crieKTpoMeTpoM. BumHo,uro nornomnienue razoM NO, B obmactu 550- 650 HM
rje HaxoauTcs mojoca mnoriomenus [lamion u ero cinenyer yuutbiBath Ha puc. 7 mokasan
noaApoOHO ydacTok crektpa 430 450 HM, T/I€ pacHoNIOKEHBI 19 perucTpupyIonux MUKCeeH.

Ha puc. 7a - anmapartHast pyHKIIUS OTIEIBHOTO MUKCENs, Kak KpuBas ['aycca ¢ moiaymmpuHOi
nopsiaka 0.49 HM. u uKcenpHas rpynmna u3 19 nukcenei.
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CnekTp nornoweHus rasa gsyokucu asota NO2, npu NTP

6,5E-19

6,0E-19
5,6E-19

5,0E-19
4,5E-19

4,0E-19
3,5E-19

3,0E-19

2,5E-19

2,0E-19

ce4YeHune nornoueHus (cm2)

1,5E-19

1,0E-19

I'

J/ A

5,0E-20

0,0E+00

,

AP e

250

300 350 400 450 500 550 600 650 700
ANVHA BOJTHbI B HM

Puc. 6. Cnextp nornomenus ra3a qsyokucu azota NOy, mpu NTP ms nuamazona 250-630 am

6,0E-19

CnekTtp nornouweHus rasa gsyokucu asota NO2 8 guanasoHe 430-450Hm

5,8E-19

5,6E-19

5,4E-19
5,2E-19 f

A?&

5,0E-19
4,8E-19

4,6E-19

4,4E-19

ceyeHue nornouieHus /cm2/

4,2E-19 |

4,0E-19

1

i
>13 LN R 71\

»

o
oo |

?{ NGV

| 9 [ Nsh [12 15 18
11 19

T T T T T T T T T T T T T

432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450

AO-nnHa BOJ1HbI B HM

Puc. 7. Cnextp noriomieHus raza nsyokucu azotra NOy, mpu NTP nns quanaszona 430-450 am

1,20

1,00
0,80 +
0,60 -
0,40 -

0,20 -

0,00 -
430

A

435 440 445 450 455

Puc. 7a. Annaparnas pynkuus 19 nakceneit kanana 3 cnekrpomerpa SAGE-III.
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Ha cnemyronmx nByx pucyHkax 8 u 9 moka3zaHa MHTEHCUBHOCTB ITOTOKA COJHEYHOTO M3ITyUYCHHUS
JUIs  BBIOpaHHBIX YYacTKOB CHEKTpa, HeoOxoaumas Ui  paccyeToB  3(PQPEKTHUBHBIX

K03 (UIIMEHTOB MOTJIOLIEHHUS Ta30B C HEMPEPBIBHBI CIIEKTPOM MOTJIOIICHHUS.

2135 UHMEeHCUBHOCMb MOMOKa COJIHe4YHO20 U3Jly4eHusi
)

2,15
1,95 -
1,75 A
1,55 A
1,35
1,15 A

0,95 T T T
430 435 440 445 450

OJ1UHa 80JIHbI

W/ nm*cm2*strrad

Puc. 8. IHTeHCUBHOCTH TIOTOKA COTHEYHOTO M3My4deHwus B oonactu 430-450 am

NHmeHcueHOCMb NOMOKa COJTHEYHO20 ussy4dyeHusi

L

~

(6]
|

P

(o))

(6]
!

W/ nm*cm2*strrad

1,35 T T T T
560 575 590 605 620  AnuHa eosIHbI

Puc. 9. IHTEHCMBHOCTb NMOTOKA COJIHEYHOTO MU3/ly4eHns B 0b1actn 560-630 Hm
Monexynapuwlit Kuciopoo u 600aHOU nap

B 6mmmxaeit UK-o6mactu cniektpa cnextpomerp SAGE-II u3mepsier hyHKIHIO porrycKanus B
obnactu morjomeHuss O, (MonekynsipHoro kuciopoga 760-774 um) u HpO (BoasHoro mapa
930-960 uMm). CrnexTp TOTJIOIEHHUs] STHX Ta30B MMEET JIMHEHuaThlii Xxapakrep. .B Tom
CHEKTPaJIbHOM HMHTEpBase, KOTOphlid ucnonb3yeT crnektpomerp SAGE-IIl monoca kuciopona
umeeT 290 nuHuii, mnonoca BoasHoro mapa 5011 nuuuil ¢ wu3oromamu. M Kaxayro JHMHUIO
HEOOXOIMMO YyuYuTBIBaTh, TaK KaK €€ IEeHTp Momajaer Jaubo B COOTBETCTBYIOLIMH
PEruCTPUPYIOUINI MUKCENb, MO0 €€ KpbUIO BHOCUT CBOM BKJaJ B cocenHue nukcenu. Ha
puclO u 11 mokasansl cnekTpsl noriomeHus Oz u Hy0. MeTton pacuera kK03 (UIINEHTOB
TIOTJIOIIEHHSI B CJI0€ aTMOc(epsl 3TUX Ta30B TPEOyeT OTIACNBHOIO PACCMOTpPEHHs, M OyIer
IpPEJCTaBJIECH B 4YaCTH 2 3TOTO TEKCTA.
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Monoca nornouweHna monekynspHoro kucnopopa O, B AnanasoHe
759HM-779HM , Bcero 290 NUHUHA.

1,E-16

o ) (7 A

1,E-17

1,E-18

LTI A e
Al AT A A [4A A & 4 U “\\

(2 [3]4][5] 6 [7]8] o 10]1]12]13]14]
|

1
veos LT T T T T T T T]

758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779
ANMHa BOJTHbI B HM

Puc. 10. MNonoca nornouwieHunsa O, B AnanasoHe 759Hm-779Hm, Bcero 290 AMHNIM

MHTEHCUBHOCTb NUHUKU [M~2/s]

MNonoca nornoweHus BoasiHoro napa (H20) B ananasoHe 930HM-961HM
(Bcero 1367 nuHun)

1.E-14

1.E-15 it

E 1616 AII[ ] mJ IH l [l i I lrl ] l I TR
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|
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WHTEHCUBHOCTb NMUHUU

WY T I

IR YRINNANNRNNYSY Y PNNF NN
3 |5 |6 |7 |8 |9 |10|11 ||12 13 |14 15|16 |17|18|19|20|21 |ﬁ|i|24|25|26 27 (287129

1.E-20 4

HEEE
1.E-21 T
930 932 934 936 938 940 942 944 946 948 950 952 954 956 958 960 962

aAnvnHa BOINMHbI B HM

Puc. 11. Nonoca nornowenma H,O B gnanasoHe 930HM-961HM
3. Pacuem ghynxuuu nponyckanus (npamas 3adaua)

WUTak, onAa 3apaHHbIX npoduaein Temnepatypbl U AABAEHMA A TaKXKe C y4eTOM annapaTypHoWn
dYHKUMN npubopa Mbl MOXKeEM NocYUTaTb 3PPEKTMBHbIE KOIDDULMEHTLI NOFOLWEHNA FA30B C
KOHTMHYaNbHbIMW CMEKTPaMKU MOrNoLWeHUA. 3343aB BEPTUKA/IbHbIE KAMMATUYECKME Npoduan
ra3soB M a3p030/1, MOXKHO MOCYUTATb CYMMAPHbIA KO3IPPUUMEHT NOTNOWEHNA B KaXKA0M C/oe
aTmocdepsbl. Bocnonb3oBaBWUCL MATpULLEN AJIMH NYTEW NErKO CYUTAEM ONTUYECKUE TOLLMHDI
n GYHKUMM NPONYCKaHWA Ha BCEMN ceTKe NpULEenbHbIX BbICOT ana Y® u BuaMmoro AmnanasoHa
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ONVH BONH. Ha Puc. 12 npeactaBneHa 610K cxema pacyeta GyHKUUWM NponyckaHua (npsmas
3a4a4a) ons BCeM CETKU NPULENbHbIX BbICOT YO 1 BUAMMOro AnanasoHa A/IMH BOJH.

Puc. 12. baok-cxema pacyemos no npsamoli 3ada4ye

®YHKUMA NponycKaHusaA no byrepy

7, (pi) = exp(-9,(pi)),

onTUUecKas ToNLWMHa
j=100
0
6,4(pi)= Z S gg(hj)

nporpamma pacyeta MaTpulbl A1MH

nyTel c ydetom pedpakumnm S ij

obwuit koaddpuumeHT ocnabneHuna B cnoe atmochepbl ocnabneHume B cnoe

ga(hy) =5 () + &% () +&5° () + ;%2 () + &2 (hy) + €52 (hy)

nporpamma pacdeta nporpamma pac4yeTa nporpamma pacuyeTa
MonekynapHoro 3 PEeKTMBHDIX MOJe/IbHOrO
Peeneesckoro nonepeyHUKOB ocnabnenus
ocnabnenusn rasos O;, NO, B aspo3one

a;el "R _;\‘-(a+b-x+c/X)
2<=0.5 MM

[of(h): |} A% EAda

nporpamma pacuyeta

O_;el _ Rl')\.-(r +f+d/2)
A >0.5 MM

BbaHK AaHHbIX CTaHAAPTHOM aTMocdepbl
0 TEPMOAMHAMMUYECKMX XapaKTEPUCTUKAX
ncocrase: H, T, P, N, O;, NO; H,0, AER

3dpPeKTMBHDIX

nonepevyHNKoB

rasos 0, u HZO,‘

OnTUYECKMeE XapaKTEPUCTUKU CIEeKTpoMeETpa

basa CNEKTPOCKOMUYECKUX AaHHbIX O K03¢¢MLI,VIGHTaX
nornoweHnA rasos C HeNpPepPbIBHbIMU U NINHEeNYaTbiMn
CNneKkTpamu
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B 3akiroueHne npuBeneM Ba peasbHBIX pe3ysibTaTa H3MEpeHHs: QYHKIUH MPOITy CKaHUS
(Puc. 13) nnst 0o61ayHO# aTMOChEpHI U ONTHYECKOM TOJIIMHBI, BBIYUCICHHOH 10 ()yHKIUH
npormycKanus, st 6e300maunoit armochepst (Puc. 14).

1,2
| aspo301161020HM | | 933-959 um, H,O |
1,0 | s — — —
z 08 | 4
s / /
I
©
]
2 / | 561-621um, 03 |
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