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Bua N Cs Co Bua N Cs o Bua N Cs
obnayHoctn obnayHocTn obnayHocm
7. Acfloc. 21 0,41 0,77 1,00 0,16 | 1,64 2,49 3,05 0,51
8. Cisp.ow™® | 113 0,58 0,99 1,08 0,12 | 0,67 0,75 0,92 0,07
9 Cisp.n 9 0,18 0,32 0,51 0,12 [ 2,34 2,45 2,61 0,10
' Cispn* | 12 0,55 0,77 0,99 0,15 | 2,35 2,58 2,66 0,10
10. Cifib.aow* | 276 0,83 1,02 1,07 0,05 | 0,64 0,88 1,15 0,18
1 Cifib.n 69 0,07 0,40 0,55 0,11 | 1,11 1,86 2,33 0,28
' Cifibu* | 359 0,55 0,81 1,05 0,13 [ 1,15 1,60 2,76 0,34

* - 3HadeHns IPU OTKPHITOM couHIe © 2. N- KOMYecTBO H3MepeHHUH.

Ilo Mepe HaKOIUICHHSI JAHHBIX JHAIa30HEl W3MeHeHus kKoo dunuentoB Cs u Cp /U1l KOHKPETHBIX BHJIOB 00-
JTaTHOCTH OY/YT YTOUHSTECS U KOPPEKTHPOBATECS. J[OTONHUTENLHOE MCIIONB30BaHAE BPEMEHHBIX aKTHHOMETPHIE-
CKUX IIPHU3HAKOB MO3BOJHT OoJiee TOYHO KIacCH(PUITMPOBaTh OOJIATHOCTL Ha OCHOBE aHaln3a MpsIMOil U paccessHHOU
pa/maryn.

Pabota Brimosmsiercs: B pamkax rnpoekroB VIL77.1.2 "[lorojHo-kimMaTnueckie u3MeHeHus B CuOupu u Apk-
THKE B YCIOBHAX a3pO30JbHBIX Harpy3oKk U VIIL.80.2.2. "Hay4Hble OCHOBBI CO3JAHUSI ONTUIECKIX, aKyCTHIECKUX U
DIEKTPOHHBIX IPHOOPOB, KOMIUIEKCOB M CHCTEM JUIST METEOPOJIOTHIECKIX H3MEPECHIH M TEXHOTIOTHH X IIPUMEHEHHS
B 3aj1aaX MOHHTOPHHTA OKPY KaroImel cpesnl”.
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THE ALGORITHM AND PROGRAM FOR MULTICOMPONENT ABSORPTION GAS
ANALYSIS OF THEATMOSPHERE IN THE UV SPECTRAL RANGE

1Smirnov S.S., ?Geiko P.P., Bryukhanov I.D., *Nee E.V.

Tomsk State University, Tomsk, Russia
Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia
E-mail: SSSmirnov(@sibmail.com, ppg@imces.ru

In recent years, increased interest in the assessment of pollution of the troposphere products transformof mass
technogenic pollutants — sulfuroxides and nitrogen (SO», NOy), this caused by thattheirtoxicity may by orders of magni-
tude exceed the toxicity of the starting materials. To effectively addressmonitoring tasks of the ecological environment, are
required sinultaneously and remotely determine the concentrations of dozens of gases and to do it in real time [1].

In this regard, there was a requirement in the creation of equipment and software allowing advance in resolving
this difficult task.

The program is intended to calculate the values of the concentrations of gas pollutants of atmosphere, by using
the principles of differential optical absorption spectroscopy [2].

The nitial data of temperature and pressure for calculation of transmittance of molecular oxygen, the optical
path length in the atmosphere and theratio of exposures reference absorption spectrum and the spectrum of the signal
received from the atmosphere are established. As a result of fit, nonlinear least squares method, the theoretical ab-
sorption cross sections of the gas components of the atmosphere are obtained based on the instrumental function of
the spectral instrument, to differential of the experimental spectrum of thereceived signal attenuation, calculation of
concentration values of gas mixtures and measurement errors are produced.

The program processes in every measurement of trace (signal transmitted through the atmosphere) and the
reference spectra (emission spectrum of the lamp), and absorption cross sections of the gases. The program currently
operates spectral data of 40 gases. The wavelength range of 200 - 330 nm were used.

308 | Cekuma 6


http://bsm.awi.de
mailto:SSSmirnov@sibmail.com
mailto:ppg@imces.ru

INTERNATIONAL CONFERENCE ON ENVIRONMENTAL OBSERVATIONS, MODELING AND INFORMATION SYSTEMS
ENVIROMIS'2016

The program allows to: choose an informative interval for each target gas and the degree of interpolation and
also the possibility of adding new gases. The program is universal as can be applied not only to the ultraviolet region,
but for the entire optical range as a whole.

By using the proposed algorithm are conducted monitoring of surface atmosphere for the presence of pollu-
tants, such as: ozone (0O3), nitrogen oxides (NOX), sulfur dioxide (SOz), formaldehyde (CH20), benzene (C6H6), tolu-
ene (CrHs) and other near Yuzhnaya square (Tomsk). That the contents ofsome pollutants amounts to tens and units
of parts per billion (ppb) that in some cases exceed the standards maximum permissible concentration are established.

The work carried out as part ofthe grant ofthe program “UMNIK” Ne 7467 GU2/2015.
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BBepneHue.

Ans adheKTMBHOro peleHns 3afayn 3KON0rMYeCKOro KOHTPOIS OKPYXXatoLeid cpefbl He06X04UMO Of4HOBpe-
MEHHO M AUCTaHLMOHHO OMpefensaTb KOHLEHTpauuu LecATKOB rasos, MPUYEM fenaTb 3TO B PeXWME peanbHOro Bpe-
MeHW. B 37O cBA3M, BO3HMKNA NOTPEBHOCTb B CO3A4aHMM annapatypbl ¥ NPOrpaMMHOro o6ecrneyeHuns, NO3BONALLNX
NPOABVMHYTLCS B PELUEHWNMW 3TOW Ype3BblUaliHO CMI0XHOW 3ajaun.

Wcnonb3ys npuHLmMnbl MeTofa AuddepeHLmanbHOn onTuyeckoli abcopbLMOHHO CNEKTPOCKONMM, peannso-
BaHbl aAropuT™M ¥ NporpammMa, C MOMOLLbI KOTOPOW yfAaeTcsa nonyvyatb MHHOOPMALMIO O COCTABE W COOTHOLIEHWUU
KOHLeHTpauuii MHOTOKOMMNOHEHTHO ra3oBoii cpefbl. Kaxgasa n3 MOMeKyNn MMeeT YHUKaNbHbIA CNeKTP MOr/oLWeHus,
YTO MO3BOMAET NMPOBOAUTL €€ OAHO3HAYHYI0 UAEHTU(DUKALNIO.

OCHOBbI MeTOAa.

M3nyyeHne OT NCTOYHMKA MPOXAWUT CKBO3b OCMabnstowmii cnoii atmocepbl ¥ PerucTpupyeTcs CnekTpanb-
HbIM NPUGOPOM. MPUHATLINA CNEKTP HOPMUPYETCA Ha CMEKTP U3NYYEHUS UCTOYHMKA, W BbIABAIOTCA M3MEHeHUs 00y-
CMOBNEHHbIE MOr/IOWEeHNEM a30BbIMW KOMMOHEHTaMK aTMocdepbl. C CNoNb30BaHMEM 6asbl CNeKTpanbHbIX napa-
METPOB ra3oB yfiaeTcs BOCCTAHOBUTbL WX WHTErpasbHylo Mo Tpacce KOHUeHTpauuto. Ha puc.l npvsefeHa npuHuuUnu-
anbHas cxema, unncTpupytowasa peannsayuio metoga JOAC.
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