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OcHoBbl MeToga DOAS
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OcuHoBbel DOAS: BocCTaHOBJIEHHE COICPKAHUS B
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Basing of DOAS: BoccTaHOBICHHE XapaKTEPUCTHK
coJiepKaHMS IIPHUMECH B HIDKHEH Tporocdepe

CopepxaHue NHTerpansHoe
y npuMecu B coaepxaHue
N3mepeHHbIn P Acp
HaKNMOHHOM
cnekTp
ctonbe BepTtukansHoe
aTMocdepsl pacnpegerneHue
OnTmanbHas oueHKa LUT

- | - OueHka owmnGoK, OLEeHKa BEPTUKANBHOTO PA3pPELLEHNSt | *  BbicTpble pacuéThl

= | *3aBUCUMOCTb OT anpuopHoOMN MHdopMaL MK * OrpaHnyeHune cueHapmen

MeToabl BOCCTaHOBMNEHUA XapaKTEPUCTUK COAEPKAHUA NMPUMECEN B HMXKHEN Tponocdepe
nccnenyTca u paspabaTbiBaloTCA Hay4YHbIMU rpynnamMm rno BCEMy MUpY, BKKOYast Hall MHCTUTVYT.



MAX-DOAS

Two steps algorithm:

1) The slant columnX(éi, Z)of NO2 is determined by DOAS
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,

n - BeKkTop KoHUeHTpauuii NO> pasmeproct NV

\\SZA (2)

3

\ Elevation angle (e)

.



MAX-DOAS : onTumanbHoe oueHnBaHue

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

EMn+v (2), XZA @)

Optimal statistical estimation
v~(0, %) and n~(ngy, F) are known

RE+ 7= FM"(MFM* + X)~' (§ — Mny) + n,
\Elevation angle (e)

v" How to obtain a correlation matrix for layers of different heights if there s
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; — hj)/ho)
Fi; ~ exp(—((h; — hj)/h,)?)
But h, varies 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 DA : nnHenHoe nporpammmpoBaHmne

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 oueHBaHue

[10*cm? 914 9-21 ~ Retrieval of A.M.Obukhov IAPh
m—— Direct-Sun DOAS +  NO, Lidar

Direct-Sun error + Radiosonde

- [DOAS median UV
- DOAS median Vis
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MAX-DOAS: u3zmepenust B 3BEHUTOPOE

F 3eHUTHbIN

Teneckon CkaHupytowias

cuctema + M3C matpuua 2048 x512 nukcenen,
BoAsHOe oxnaxaeHne —40°C

e 2 ONTUYECKUX BXoAa: 3eHUTHbIN 1 MAX-
DOAS

* CnekTpanbHbin gnanasoH: 425-490 Hm,

* MonywwupwuHa a.c. = 0.45 HM

» Bpewms 3anucu cnektpa 0.5 ¢ (aeHb) — 3

MUH (rnybokne cymepkm)

lMoBepeH B MexayHapOAHbIX

cpaBHeHusx CINDI-2, 2016 r

Yrnabl Hag ropmsoHTom: 1°, 2°, 3°, 5°, 10°,

0°, 30°, 40° 1 90° (3eHuT)

i

MTM-5 VIK cnektpometp ‘MAX'DOAS )

O6nayHbIN
4 | BbICOTOMED

.

ICtepeo-thoTol
BNo2)



MAX-DOAS: nu3smepeHnusi B 3BeHUTOpO/Ie
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MAX-DOAS: nu3smepeHnusi B 3BeHUTOpO/Ie
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Pesyn braTbl DOAS-aHanun3a: HaknoHHbIe TomnLwu Owwubka BoccTaHoBneHnst NO2 = 0.003E17 monek / cm?
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MAX-DOAS: nu3smepeHnusi B 3BeHUTOpO/Ie

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
EMn+v (2),

i

m(e;, z, h) 3aBucuT ot anvbeno
noAcTunaroLlen NoBepxHOCTH, , vertical Cloud
reoMmeTpun HabngeHnn, onavyHocTn m

P A \distribution base Surface albedo

BEPTUKAJIbHOIO pacripegeneHnsd ]
skcTanunn asposonn . R A

\\ Shape of the
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- oeiaE o (opemicus €SECMWEF Variables

Name Units
Datasets User guide Live
Ammonia g m3
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 i 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 monoxae HEm
Formaldshyde g m3
. . Glyoxal g m
CAMS European air quality reanalyses
Nitrogen dioxide g m
Download Documentation Nitrogen monoxide ug m3
Data description Non-methane volatile organic compounds (VOCs) pg m’>
CAMS European air quality reanalysis
Data type Gridded PM2.5 ensemble median, 1 Apr 2018 Ozone g m3
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 ug m3
Horizontal resolution 0.1°x0.1° (10 km x 10 km) 40 .
PM10, wildfires only g m
Vertical coverage Surface, 50m, 100m, 250m, 500m, 750m, 1000m, 2000m, 3000m, 5000m 20
PMZ2.5 secondary inorganic aerosol fraction g m
Temporal coverage 2013-2023 0
X n Particulate matterd < 10 pum (PM10) HE m>
Temporal resolution monthly files containing 1-hourly analyses
File format NetCDF Particulate matterd < 2.5 pm (PM2.5) g m
Update frequency twice a year Peroxyacyl nitrates HE m>
Reanalysis-type interim, validated Residentizl elementary carbon ug m3
Sulphur dioxide g m

Total elementary carbon pEm
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JlnHenHoe nporpammupoBaHue
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3akto4yeHumne

[MpeacrtaeneHbl pa3paboTaHHble B MOA mMeToabl BOCCTAHOBIIEHUSA BEPTUKANbHOIO
pacnpegenenHna NO2 no gaHHbIM namepeHn MAX-DOAS: 1) onTumarnbHOro oueHnBaHus n 2)
Ha OCHOBE JIMHEMNHOro NPOorpaMmMnpoBaHnS

[MpencraBneH namepuTerbHbIN KOMMNNEKC, KoTopbiv npoBoauTt namepeHna MAX-DOAS Ha
3BEHUTOPOACKOMN HAay4HOW CTaHLumn

[TpuBeOeHbl NepBLIe pe3yrnbTaTbl U3MepPeHNsA BepTUKanbHOro pacnpeaeneHns NO2 B HMXHeN
Tponocdepe metogom MAX-DOAS Ha 3BeHMIOpoaCKOWM Hay4YHOWM CTaHUNK

[Moka3aHo, YTO MeTobl HA OCHOBE NMHEMHOrO NPOrPaMMUPOBAHUS HY>KAAKOTCS B
KOPPEKTUPOBKE YCNOBUIA Ha MakcMMarnbHoe 3HavyeHne KoHueHTpauun NO2 n eé npon3BogHOM
Mo BbICOTE

[TokasaHo, YTo AN YMEHbLUEeHNA HeonpeaenéHHOCTH, CBA3aHHOM ¢ MHdopmaumnen ob
aspo3orsie, HeobxoaMMbl CONYTCTBYHOLLME U3MEPEHNSA ONTUYECKMX XapaKTEPUCTUK a3p0o3ond
NN MEeTO BOCCTAHOBSIEHUA BEPTUKAIBHOIO pacnpeneneHns KoagouumneHTa dKCTUHKL N
aapo3onida no tem xe namepeHmnam MAX-DOAS
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