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Chlorine nitrate — HITRAN2016 vs HITRAN2008
 All Jungfraujoch spectra for
2018

* SFIT-4 v0.9.7.3 orv0.9.4.4
o 15 * Compact correlation
% * Total columns larger by (11+5)%

HITRAN2008
N ® CLONO2 vs CLONO2 3 # LIEGE
G l]’)PA —— Plot 1 Regvr * université
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

1.3e+19

 All Jungfraujoch spectra for
2018

 Compact correlation, ozone
interference unchanged
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

 All Jungfraujoch spectra for
3.0e+22 20 18
 Compact correlation, water
vapor interference unchanged
0.0 5.0e+21 1.0e+22 HI-;::;;OO;.Oe+22 2.5e+22 3.0e+22 3.5e+22
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

6.0e+21

 All Jungfraujoch spectra for
2018

* Compact correlation

5.6e+21 -

* CO2 total columns larger by
(1.3£0.1)%

HITRAN2016

5.0e+21 A
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

3.0e+16

 All Jungfraujoch spectra for
2sevts 2018

* Compact correlation

* HNO3 total columns larger by
(8+3)%

HITRAN2016
[e2]

0.0

HITRAN2008
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

 All Jungfraujoch spectra for
2018

* Compact correlation

* No significant change in the
COF2 total columns (6+16)%

HITRAN2016

HITRAN2008
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

 All Jungfraujoch spectra for
2018

* Improved fitting residuals in
most cases (239 of the 256 fits)

HITRAN2016

HITRAN2008
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

DSP 07 MAY 2019 13:45:06 DSP 07 MAY 2019 13:44:18

JUNGFRAUJOCH Q:\NWSFITA\CLONO2\CLONO2_1W.TST\20180712.063318\PBPFILE HITRAN2016 JUNGFRAUJOCH Q:\CLONO2\CLONO2_IW.OUT\20180712.063318\PBPFILE HITRAN2008
StDev = 0.2222 % Z=74.26 StDev = 0.2732 % Z=74.26 /\

SIGNAL
SIGNAL

0.010

0.009
779.301 WAVENUMBER (cm™) 780.596 779.301 WAVENUMBER (cm”) 780.596
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

70

* Mean retrieved
profiles
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Chlorine nitrate — HITRAN2016 vs HITRAN2008

 HITRAN 2016 provides better fits (CO2 line on the right-hand side),
with an impact on the CIONO?2 total columns which remains below
the mean systematic uncertainty affecting the total columns (11+5)%
compared to 15%

* Similar tests have been conducted with ATM.20181101; the
conclusions are mostly consistent with the following differences:

e we note some impact on the H20 total columns (larger by 7+1%)

* the fitting residuals are improved, but to a smaller extent (195 over 256 sp.
i.0.239/256)

* HITRAN2016 would be the preferred linelist in this case
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Hydrogen chloride — HITRAN2016 vs HITRAN2008
|  All Jungfraujoch spectra for
4.5e+15 - 2018
* SFIT-4 v0.9.7.3 orv0.9.4.4
o 407 * Compact correlation
% * No significant change in the
total columns

HITRAN2008
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Hydrogen chloride — HITRAN2016 vs HITRAN2008
|  All Jungfraujoch spectra for
2018
* Correlation quite compact for
e, the ozone interference, esp. for
: high resolution spectra
. (OPDmax of 125 cm)

HITRAN2008

:;“:“ 03 vs 03: OPDmax = 82 15 w # LIEGE
G %’)PA s : 03 va 03 OPDMax = 125 om t université

mmmmmmmmmmmmm




Hydrogen chloride — HITRAN2016 vs HITRAN2008

 All Jungfraujoch spectra for
2.2e+19 A 2018
* Compact correlation, methane
) interference unchanged

HITRAN2008
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Hydrogen chloride — HITRAN2016 vs HITRAN2008
 All Jungfraujoch spectra for
2018
* Compact correlation, nitrogen
. dioxide interference unchanged
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

 All Jungfraujoch spectra for
2018

 Compact correlation for nitrous
oxide

HITRAN2016

HITRAN2008
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

2222222

 All Jungfraujoch spectra for
2018

 Compact correlation for HDO,
but with two subsets

HITRAN2016

HITRAN2008
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

 All Jungfraujoch spectra for
2018

e Fitting residuals mostly
unaffected

HITRAN2016

HITRAN2008
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

DSP 07 MAY 2019 11:31:07

JUNGFRAUJOCH Q:\NWSFITAHCL\HCL_3W_SNR500.TST\20180208.103137\PBPFILE HITRAN2016 JUNGFRAUJOCH QAHCL\HCL_3W_SNR500.0UT\20180208.103137\PBPFILE HITRAN2008
StDev = 0.0664 % Z=68.12 StDev = 0.0655 % Z=68.12

DSP 07 MAY 2019 11:29:10

SIGNAL
SIGNAL

933 33
2727730 WAVENUMBER (cm'l) 2727.828 2727730 WAVENUMBER (cm'l) 2727.828

université
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

DSP 07 MAY 2019 11:31:22 DSP 07 MAY 2019 11:29:42

JUNGFRAUJOCH Q:\NWSFITAHCL\HCL_3W_SNR500.TST\20180208.103137\PBPFILE HITRAN2016 JUNGFRAUJOCH QAHCL\HCL_3W_SNR500.0UT\20180208.103137\PBPFILE HITRAN2008
StDev =0.1156 % Z=68.12 StDev =0.1156 % Z=68.12

SIGNAL
SIGNAL

1.813
WAVENUMBER (Cm_l) 2775.799 2775.701 WAVENUMBER (cm'l) 2775.799

813
2775.701

université
croupe frouge de

WP physique Atmosphérique & Solaire
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

JUNGFRAUJOCH Q:\NWSFIT4HCL\HCL_3W_SNR500.TST\20180208.103137\PBPFILE HITRAN20TE - JUNGFRAUJOCH Q\HCL\HCL_3W_SNR500.0UT\20180208.103137\PBPFILE HITRAN2008 e e
StDev = 0.1039 % 7 =68.12 StDev = 0.1040 % 7 =68.12
0.002 \/ 1.002 \/
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o o
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2925.802 WAVENUMBER (Cm-l) 2925.999 2925.802 WAVENUMBER (Cm-l) 2925.999
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Hydrogen chloride — HITRAN2016 vs HITRAN2008
70 * Mean retrieved
- profiles
* No impact on the
retrieved vertical
£ distributions
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Hydrogen chloride — HITRAN2016 vs HITRAN2008

 HITRAN 2016 provides similar results and quality of fits
* Information content is unchanged

e Similar tests have been conducted with ATM.20181101; again, we
don’t see a significant impact on the HCl| columns or on the fitting
quality

* Changing the linelist will have no effect for the retrievals of HCl above
Jungfraujoch
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Ethane — HITRAN2016 vs HITRAN2008+

G LIP
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e All Jungfraujoch spectra for 2018

 Here we compared HITRAN2008+
(Franco et al., JOQSRT, 2015),
meaning that some improved line
parameters are considered for O3

and CH3Cl
e C2H6 PLLs used in all cases!

* SFIT-4v0.9.7.3 0rv0.9.4.4
 Compact correlation

* No significant change in the total
columns of ethane

4.0e+15 6.0e+15 8.0e+15 1.0e+16 1.2e+16 1.4e+16 1.6e+16 1.8e+16 2.0e+16

HITRAN2008

® C2H6 vs C2H6
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Ethane — HITRAN2016 vs HITRAN2008+

'e  All Jungfraujoch spectra for

2018

 Compact correlation for H20
- * No significant change in the
2 total columns of the main
= interference for the C2H6

] retrievals

HITRAN2008
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Ethane — HITRAN2016 vs HITRAN2008+

 All Jungfraujoch spectra for
2018

* Good correlation for the
methane interference (r=0.90)

HITRAN2016

-1e+19 0 1e+19 2e+19 3e+19 4e+19
HITRAN2008
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Ethane — HITRAN2016 vs HITRAN2008+

 All Jungfraujoch spectra for
2018

* Compact correlation for the
ozone interference

HITRAN2016
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Ethane — HITRAN2016 vs HITRAN2008+

 All Jungfraujoch spectra for
2018

* Good correlation for the methyl
chloride interference

HITRAN2016

e+16 -2.0e+16 -1.5e+16 -1.0e+16 -5.0e+15 0.0 5.0e+15 1.0e+16  1.5e+16
HITRAN2008
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Ethane — HITRAN2016 vs HITRAN2008+

 All Jungfraujoch spectra for
2018

e Fitting residuals mostly
unaffected

HITRAN2016

HITRAN2008
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Ethane — HITRAN2016 vs HITRAN2008+

JUNGFRAUJOCH
StDev = 0.0632 %

DSP 07 MAY 2019 14:26:14

QANWSFITAC2HO\C2H6_3W.OUT\20180917.120336\PBPFILE HITRAN2016 JUNGFRAUJOCH QAC2H6\C2H6_3W_FIXSNR.OUT\20180917.120336\PBPFILE

7 =44.55 StDev = 0.0677 % Z =44.55

DSP 07 MAY 2019 14:23:38

SIGNAL

SIGNAL

6
2976.662

G(PAS

Groupe InfraRouge de
WP physique Atmosphérique & Solaire

0.957
WAVENUMBER (cm’™) 2977059 2976.662 WAVENUMBER (cm’™)

2977.059

33
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Ethane — HITRAN2016 vs HITRAN2008+

DSP 07 MAY 2019 14:26:50 DSP 07 MAY 2019 14:24:16

JUNGFRAUJOCH QANWSFITHC2HE\C2HG6_3W.OUT\20180917.120336\PBPFILE HITRAN2016 JUNGFRAUJOCH QAC2H6\C2H6_3W_FIXSNR.OUT\20180917.120336\PBPFILE HITRAN2008
StDev = 0.0649 % 7 =44.55 StDev = 0.0649 % Z =44.55
0.002
4
o
-0.002
1.000

SIGNAL
SIGNAL

0.
2983.200 WAVENUMBER (Cm_l) 2983.500 2983.200 WAVENUMBER (cm'l) 2983.500
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WP physique Atmosphérique & Solaire
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Ethane — HITRAN2016 vs HITRAN2008+

JUNGFRAUJOCH Q:\NWSFITAC2H6\C2H6_3W.OUT\20180917.120336\PBPFILE HITRAN2016 o e JUNGFRAUJOCH Q:\C2H6\C2H6_3W_FIXSNR.OUT\20180917.120336\PBPFILE HITRAN2008 e

StDev = 0.0760 % 7 =44.55 StDev = 0.0757 % Z =44.55

SIGNAL
SIGNAL

9
2986.451

0.909
WAVENUMBER (Cm'l) 2986.848 2986.451 WAVENUMBER (Cm_l) 2986.848

université
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WP physique Atmosphérique & Solaire
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Ethane — HITRAN2016 vs HITRAN2008+
* Mean retrieved
profiles
g
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Ethane — HITRAN2016 vs HITRAN2008+

* HITRAN 2016 provides similar results and quality of fits when
compared to HITRAN2008+

e Similar tests have been conducted with ATM.20181101; again, we
don’t see a significant impact on the ethane total columns or on the
fitting quality

* Changing the linelist(s) will have no effect for the retrievals of C2H6
above Jungfraujoch, but the use of a unified set of line parameters
will ease the investigations, minimizing the risk of errors (no need for
merging various sources of information for the spectroscopy)
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