HCN

HCN mws (IRWG)

Interfered species: H20 (H2170, H2180), CO2, N20, C2H2

Standard

Optional

3268.05 - 3268.40 cm-1

3287.10 - 3287.35* cm-1

3299.40 - 3299.60 cm-1

3277.775 - 3277.950 cm-1

3286.168 — 3288.482* cm-1
3301.030 - 3301.300 cm-1
3304.825 - 3305.600 cm-1

3331.400 - 3331.800 cm-1

* not recommended for humid sites (Vigouroux et al. 2012)



HITRAN 2008 vs 2016 <N

Gas name Number of spectral lines in
3260 - 3340 cm-1*

HITOS8 HIT16

HCN 370 identical lines**

H20 511 1748

CO2 3080 5003

N20 1327 4098

C2H2 091

no diff in spectral line positions and intensities

** all changes in HCN retrievals will be only due to interfering species

* this spectral band covers all standard and optional mws using for the HCN retrievals



. HCN
Retrieval setup

Tests were made on spectra acquired at the St.Petersburg site
during 2015 (totally, 471 spectra)

WACCM V6 HCN apriori profile and Sa
OE regularization for HCN
Prefitted H20 profile

SNR=300



3mws standard set HEN

HITO08 => HIT16: no significant benefits
HIT 16 a little bit better in HCN TC dally variability

HIT HCN TC, Daily variab. Errors, % RMS, DOFS
*10%1° HCN TC, % (rand/smolsyst) %
mol/cm2
2008 5.66 8 6,6,6 044 1.46
2016 5.70 7/ 6,6,6 0.44 1.46

Standard mws set: RMS values increase for warm season
(May-October) together with H20 TCs.



3mws standard set
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Papers on HCN FTIR retrievals HEN
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HCN
2Mmws?*

3268.050 — 3268.350 cm-1 - truncated mw from the standard set
3331.400 — 3331.800 cm-1 - mw from the optional set

Most of criteria: HIT08 is better than HIT16

HIT HCN TC, Daily variab. Errors, % RMS, DOFS
mollcm2 HCN TC, % (rand/smolsyst) %

2008 5.62 4 6,6,6 0.29 1.38

2016 5.10 5 7,7,6 0.30 1.37

* 2mws (Paton-Walsh 2010 and Vigouroux et al. 2012) could

be offered for the further tests as a new IRWG standard set of
mws for HCN retrievals.



2Mmws
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HCN
Summary

- HITO8 = HIT16 for HCN in 3260-3340 cm-1 => changes In
HCN retrievals are due to differences in the spectroscopy of
Interfering species (H20 and isotopes, CO2, N20 and C2H?2);

- 3mws standard set: HIT16 - no significant benefits in
comparison with HIT0S;

- 2mws set (Paton-Walsh 2010 and Vigouroux et al. 2012): HITOS.

For discussion:

Do we need to optimize HCN standard retrieval strategy?

Further detailed consideration/tests of 2mws set (Paton-Walsh 2010
and Vigouroux et al. 2012) over the IRWG sites with the different
atmospheric conditions are desirable.

Testing other combinations of mws?
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