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OcuHoBbl DOAS: BoccTaHOBIICHUE COACPKAHUS B
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Basing of DOAS: BoccTaHOBICHHE XapaKTEPUCTHK
CoJiepKaHMs IIPUMECH B HIDKHEH Tpormocdepe

CopepxaHue NHTerpansHoe
y npuMmecu B coaepxaHue
N3mepeHHbIn P AcP
HaKMNOHHOM
CNeKTp
ctonbe BepTtukansHoe
aTMocdepbl pacnpegeneHue
OnTumanbHas oueHkKa LUT

- | -OueHka owmBGOK, OLEeHKa BePTVKaNbHOMO Pa3peLLeHuns |« BbicTpbie pacuéTsl

= | *3aBUCUMOCTb OT anpMopHOMN MHGOpMaL MK e OrpaHunyeHune cueHapueB

MeToabl BOCCTaHOBIEHMUS XapakTepuctuk cogep>KaHn4 I'IpMMGCGI?I B HUXXHEN Tponoccpepe
ncecneayrTca m pa3pa6aTb|Ba+0Tc;| Hay4YHbIMU rpyrnnamMmm no scemy Mmpy, Bkiovad Hall MHCTUTVYT.



MAX-DOAS

Two steps algorithm:

1) The slant columnX(éi, Z)of NO2 is determined by DOAS A
procedure using spectral measurements. :

2) The vertical profile of NO2 I’l(h)is estimated basing on
spectral measurements at different direction of observation

X(e;.2) = [dh- m(e;. z, h)-n(h)

m(e.,z,h) - layer air mass factor calculated using a
linearized RT model.

[Tocae auckperwsaunu cxemy (1) MOXKHO 3amHUCaTh B BUIE
EMn+v (2),

rac & Mn, v — BEKTOPHI pa3MEPHOCTH /77,

V — CAVYAUHBIN LIYM W3MEPEHU,

M — matpuna m x N,

\Elevation angle (e)

A PSP P PP PO T 0] >

n - BEKTOp KoHteHTparuit NO; pasmeprHocTH N



MAX-DOAS : onTumanbHoe oueHuBaHue

It 1s possible to write scheme (1) after the discretization like

EMn+v (2), ?XZA (z)

Optimal statistical estimation
v~(0,X) and n~(ny, F) are known

RE+#= FM'(MFM"* + X)~' (§ — Mny) + n,
\Elevation angle (e)

v' How to obtain a correlation matrix for layers of different heights if there o |
are very, very few balloon measurements?

- Not enough ballon or other measurements of NO, profile
- Only some model. The most commonly used parametric models
are:

Fij ~ exp(—(h; — h;)/h,)
Fi; ~ exp(—((h; — hj)/hy)*)
But h, variecs from 60 m to 500 m for various groups, in some publications
h, =10 km.
v' How to take into account the non-negativity of concentrations n(h)?




MAX-DOAS NDA : nMHenHoe nporpaMmmMmmnpoBaHune

PaccmoTpuM moaxod. COCTOAIIMIE B CYLIIECTBEHHOM CYKEHHH KIACCA BO3MOKHBIX
npo(punei {n}.

byaem mnpeamomarate, 4TO0 NPO()HIP KOHICHTPALMH IPEICTABILICT COOOI
HECOTPUUATCIBHYO YHHUMOJATBHYIO (DVHKIHMIO. T.€. (DYHKUHEO. HUMCHOIOYK) OJUH
MAKCHMYM. OTO O3HAYAET, 4YTO 72(/1) HEe yOBIBAeT HA WMHTepBane OT () 10 HEKOTOPOil
BBICOTHI /7 U HE BO3PACTACT HA MHTEPBAIC OT /1. 40 H. Torga A1 KOOPAUHAT BEKTOpaA 1
BBIMOTHEHBI HepaBeHCTBA 0 <n; <---<n, u n.=--=ny=0. Jrd oucHku
BEKTOPA 11 PEIIUM 34124y HA MUHHMYM

mcln {Osnls---sngrél?r’tlcz---amvao ”{: B Mn”}
rae
x|l = max{|x;|; i1 <i<m}

[Ipn (pUKCHPOBAHHOM TIOJIOKCHHH BBICOTHI MAKCHMYMa KOHIICHTpAIUH /1. 3a7a4a Ha
MHUHAMYM 10 KOOpAMHATAM BEKTOpAa M CBOAUTCA K 3aJa4e JIMHEHHOro
HPOrpaMMupOBAHNSA. MHUHUMU3ALMA 110 ¢ IPOU3BOAUTCA nepedopom ¢=1..... V.



MAX-DOAS : onTumanbHOe oueHnBaHue

(10°cm?  g.14 9-21 ~ Retrieval of A.M.Obukhov IAPh
m—— Direct-Sun DOAS +  NO, Lidar
Direct-Sun error + Radiosonde
- DOAS median UV
- DOAS median Vis




Bua ¢ kamepsbl

MAX-DOAS: uzmepenus B 3BEHUTOPOAE
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MAX-DOAS: uzmepenus B 3BEHUTOPOAE
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MAX-DOAS: uzmepenus B 3BEHUTOPOIE

ABTOMaTU4eCKnn Nnogbop BpEMEHU IKCNO3NLMN MO YPOBHIO
MaKCcMMarbHOro curHasna B CriekTpe Cuctema
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MAX-DOAS: uzmepenus B 3BEHUTOPOIE
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Pesynsratel DOAS-aHann3a: HaknoHHbIe TOSLLN
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MAX-DOAS: uzmepenus B 3BEHUTOPOIE

Two steps algorithm:

1) The slant columnX(e Z)of NO2 is determined by DOAS
procedure using spectral measurements.

2) The vertical profile of NO2 n(h)|s estimated basing on
spectral measurements at different direction of observation

X(e;.2) = [dh- m(e;. z, h)-n(h) i

m(e.,z,h) - layer air mass factor calculated using a
linearized RT model.

It 1s possible to write scheme (1) after the discretization like
EMnv (),

i

m(e;, z, h) 3aBucuT oT anLbeno
nogcTunatoLen NoBepxXHOCTMU, , vertical Cloud
reoMmeTpuun HabnogeHun, obnavyHocTn n istributi

P A \distribution base Surface albedo

BEPTUKaNbHOIo pacnpeaeneHms N :

\‘ Shape of the
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Name Units
Datasets User guide Live
Ammania pg m™
Info 265ep 2024 Welcome to the New Atmosphere Data Store (ADS)! This new system is in its early days of full operations and still undergoing enhancg Carbo - a2
disruptions are to be expected. Your feedback is key to improve the user experience on the new ADS for the benefit of everyone. Than arbon monexice HEm
Formaldehyde C opgm®
. . Glyoxal pg m
CAMS European air quality reanalyses
Nitrogen dioxide pg m
Download Documentation Nitrogen monoxide ug me
Data description Non-methane volatile organic compounds (VOCs) pgm
CAMS European air quality reanalysis
Data type Gridded PM2.5 ensemble median, 1 Apr 2018 Ozaone pg m™
pg/m=3
Horizontal coverage Europe (east boundary=25.0" W, west=45.0° €, south=30.0° N, north=72.0%) 60 PM10 dust fraction bg m3
Horizontal resolution 0.1°x0.1° (10 km x 10 km) 40 .
PM10, wildfires only pg m
Vertical coverage Surface, 50m, 100m, 250m, 500m, 750m, 1000m, 2000m, 3000m, 5000m 20
PMZ2.5 secondary inorganic aerosol fraction pg m
Temporal coverage 2013-2023 0
X n Particulate matterd < 10 pm (PM10) 1724 m
Temporal resolution monthly files containing 1-hourly analyses
File format NetCDF Particulate matterd < 2.5 pm (PMZ2.5) pg m
Update frequency twice a year Peroxyacyl nitrates Mg m™=
Reanalysis-type interim, validated Residentizl elementary carbon ug ]
Sulphur dioxide pg m

Total elementary carbon pEm
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3aktoyeHumne

[MpenctaBneHbl pa3paboTtaHHble B MDA meTodbl BOCCTAHOBIIEHNSA BEPTUKANBHOIO
pacnpegenenmna NO2 no gaHHbIM namepeHnn MAX-DOAS: 1) onTMmMarbHOro oueHnBaHns u 2)
Ha OCHOBE NIMHEWHOro NporpaMmmMmnpoBaHuns

[MpencTtaBneH namMepuTerbHbIN KOMMSIEKC, KOTOPbIN nNpoBoauT nuamepeHna MAX-DOAS Ha
3BEHUIOPOACKOM Hay4YHOU CTaHLNK

[MpuBeaneHbl NepBble pesynbTaTbl 3MepeHnsa BepTukanbHoro pacnpeaenernss NO2 B HUXHeN
Tponocdepe metogom MAX-DOAS Ha 3BeHUropoaCcKkom Hay4YHOM cTaHUumn

[Toka3zaHo, YTO MeTOAbl HAa OCHOBE JNTIMHEMHOIO NMPOrpaMMnUPOBaHUSA HYXOAKOTCA B
KOPPEKTUPOBKE YCIOBUW HA MakCcumMaribHoe 3HadyeHne KoHueHTpaumn NO2 n e€ nponssogHom
No BbICOTE

[TokasaHo, 4YTO AN YMEHbLUEHNA HeonpeaeneHHOCTU, CBA3aHHOW ¢ MHopMauunen od
aspo3orsie, HeobxoanMbl CONYTCTBYHOLLNE U3MEPEHNSA ONTUYECKUX XapaKTEPUCTUK a3po3ond
NN METOL BOCCTAHOBIIEHUA BEPTUKAIIbHOIO pacnpeaeneHnst KoapdnuneHTa aKCTUHKL NN
aspo3ons no tem xe namepeHmnam MAX-DOAS
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