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& Dobson TCO timeseries: «Arosa/Davos»
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& On the difference Dobson — Brewer ozone column

Main reasons are: ]
» (Ozone x-sections E 3
measured in laboratory N : ' : d
L -4t ; BIEDIL — 1.15 % Amplitude=0.781 % 1
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. I 1 T T
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» Measured slits function of ]
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(a)
& Dobson Automation
- o 1985 2000 2005 2010
The measurements from multiple _3] J A el
instruments are analysed on a daily T2 i L e M
basis. The ozone daily variation is fitted o T R

as a 4™ order polynomial of all data 1#es a0 268 2

W|th|n the CO|nC|dent Cntena Figure 5. Daily analysis results: time series of the monthly median of the relative difference Aggp_101 = 8Dy, — 8Dy, (a) and the individual
o (b) between coincident measurements of the Dobson instruments Dygo> and Dygy over the period 1992-2012. Calibration campaigns are
denoted by the black lines. The shading and the error bars are for the IPRg7 5¢,_2 5¢p interval.

Two variables are calculated for each

instrument : o
*0i: the offset of the polynomial (bias) E- _
+ci: the standard deviation (random) j e e
N 2013 2014
. . . .. . b) 2
The resulting Aij= 5i-9j is the difference : | Ol
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between two instruments. 3 NI { >
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I{J‘ - R . ‘ "} Figure 7. (a) Time series of the monthly median of Aggz_101 (red) and Agsy_1g1 (black). (b) Time series of the monthly median of o; of Dy r}l
. i | w H vooow i . was (blue and light blue), Dggp (green) and Dgsj(orange). The shading and the error bars correspond to the inter-percentile range IPRg7 54,2 5 o
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© AutoDob : analysis of the Brewer sites comparison

2011 — 2017: coincident Brewer

measurements collocated at Arosa, = -
respectively at Arosa and Davos Bo I
« Reference column : BO40 + B156 £
« Testinst. BO72 Davos or Arosa g:
T T T T T I

« Stray light effect induces a small annual

cycle (blue line curvature) =
« Partial ozone column from altitude -
difference (260 m) induces a small s
offset -
“No significant differences N Month N
T % r L O Stiibiet al, AMT, 2017
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& Payerne ozone sonde timeseries
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& Homogenization of the ECC ozone sonde timeseries
(2002-2023) following ASOPOS2.0 principles

An electrical current |, [uUA] generated in the external circuit of the electrochemical cell is, after
correction for a background current Ig [pA], directly related to the uptake rate of ozone in the
sensing solution. By knowing the gas volume flow rate ®, [cm3s-] of the air sampling pump, its
temperature T, [K] and the conversion efficiency of the ozone sensor n., the measured partial
pressure of ozone P,; [MPa] is determined from Faraday’s first law of electrolysis and the ideal
gas law and given by the relation:
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aq

Iz current, @, flow rate

1B2
S The Ig current is corrected for an offset of
3 S 0.02 uA during the period sept-2002 to
S| aug-2005.
20‘05 20|1 0 20‘1 5 20‘20
é | CPH [cosfficient RH effect ]
‘| CPL [coefficient T effect | q)P . .
) two slope-corrections during 2002-
g | Correction slope= 1+Cp -Cpy= 0.982 Cp.=0.28 2013 and from 2013 to present
already included . . g .
. in flowmeter correction for the humidification effect
5] calibration
| C, Tt cually (T Ty is — 42 K H Residual column determination
Lab : i
% Correction slope= 0.965 | :}J v F T
. A Romanens and Martucu unpublls:hed, 2020
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& PAY ozone sonde vs satellite

Payerne Ozonesonde, Satellite Comparisons 5 3
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& Microwave radiometer
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GROMOS SOMORA Errors Resolution and offset

Ozone retrievals

& Harmonized O3 retrievals
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& Satellites-based validation
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& Dobson and Brewer spectrophotometers: Umkehr O3 profiles
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© Merging 6 collocated timeseries with BASIC

2000-2022 ILT Trend 2000-2022 ILT Trend
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Integrated and Consolidated by Ball et al, ACP,2017)

1lan

BAS | C (BAyeS

© Merged dataset

DL4: 62.5-31.2 hPa, Monthly mean evolution
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Validation with SBUV satellite and SOMORA MWR

Mean Bias and Std towards SBUV profile - Season: Summer - Period: 2000-2023 Mean Bias and Std towards SOMORA profile - Season: Summer - Period: 2000-2023
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