N20 update

lvan Ortega, James Hannigan

Analysis at Thule.

1 Linelist (HITO8 vs HIT20 vs ATM20)
J WACCM v6 vs V7
1 Sa (OE & Tik)

Retrieval code: sfit4 v1.0.18
Years (Thule): 2017-2018
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Version Description Some retrieval parameters
HITO8 HITO8 mw1: 2481.30 - 2482.60 cm™"
mw2: 2526.40 - 2528.20 cm™"
HIT20 All HIT20 mw3: 2537.85 - 2538.80 cm'!
mwd4: 2540.10 - 2540.70 cm-’
ATM20 All ATM20
OPD: 257 cm
WACCM V6 WACCM V6 and OCS from ACE-FTS/HIPPO
(Hannigan et al., 2022) Profiles: N20 H20
Columns: HDO CO2 CH4
WACCM V7 WACCM V7 and OCS from ACE-FTS/HIPPO

FLT: 3and 4
OE Sa: 7% weighted as (Sa/sqrt(thickness)

Start from current NDACC retrieval strategy.

Change retrieval method one aspect at a time.

Analyze effect on RMS, DOFS, total column and profile

Validation against other instruments is missing.




Summary

1 From Hashemi et al., (2021): Careful comparisons of broadening parameters using
the Voigt and speed-dependent Voigt line-shape profiles were performed. HIT20
shows an improvement of 1% in RMS (not that much difference).

1 HIT20 and HITO8 (and ATM20) show similar columns (<0.1% differences).
1 WACCM V6 vs V7 show similar results. V7 shows an improvement in RMS of 1%.

1 Similarly, Tikhonov regularization shows good results. With an alpha of 1e4 DOFs
improve by 1 DOF.

Improvement of the spectroscopic parameters of the air- and
self-broadened N»O and CO lines for the HITRAN2020 database
applications

Robab Hashemi®*, louli E. Gordon®*, Erin M. Adkins®, Joseph T. Hodges", David A. Long®,

Manfred Birk®, Joep Loos®, Chris D. Boone®, Adam ]. Fleisher®, Adriana Predoi-Cross®,
Laurence S. Rothman*
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Time Series: total Columns

HITO8 vs HIT20 (OE & WACCM V6)
1

1e18ime Series of Retrieved Total Column [molecules cm™

Total Column [molecules cm™—2]

fonl Mean (+/- sf\gl): 6.33e+18 (8.48e+16); prec (%): 1.34
|E Q:'b-
(]
%]
X7
S5 ° | B
o s
k9] | S
2 &
| =
o
g © o €]
5 el
s 1 (¢S]
s ° o HITO8_OE_WACCMV6
e HIT20_OE_WACCMV6
© 1 g =
IR NN P SN I N A
NN SN U RN SN RN N N
O M O M S S S S S
© lel8
> ’
- 0
1] Slope: 0.992 [
U66_ 4
§ : Intercept: 5.665e+16
8' r-value: 1.00
o' 641 (y-x1/x1%]:0.05
o~
E
T 621
E
%
3 6.0
o
o
£ ¥
= 5.8 St
£ ne
3 e
[s}
G561 ¥
3 Pl
[ T T T T T T
5.6 5.8 6.0 6.2 6.4 6.6

Tot Column [molec/cm?] - HITO8_OE_WACCMV6  1e18

NCAR

UCAR

HITO8 vs ATM20 (OE & WACCM V6)

1e1dime Series of Retrieved Total Column [molecules cm~2]

Mean (+/- std): 6.33e+18 (8.48e+16); prec (%): 1.34
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Time Series: Tropospheric Columns

HITO8 vs HIT20 (OE & WACCM V6) HITO8 vs ATM20 (OE & WACCM V6)
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- HIT20 does not show significantly different columns (<0.1% differences).
- Very similar RMS/DOF (1% improvement with HIT20 in rms)




Apriori Profiles
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Total Column [molecules cm™—2]

Time Series: total/partial Columns

1e1dime Series of Retrieved Total Column [molecules cm~2]

Mean (+/- std): 6.33e+18 (8.41e+16); prec (%): 1.33

Partial Column [molecules cm™2]
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RMS, DOF and profiles
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- Little differences between WACCM V6 and V7
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Tik Optimization
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RMS and DOF

- Filters 3 and 4 are used. Typically, FLT4 yields better RMS/DOF due to
larger SNR.
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Time Series: total/partial Columns

1e18ime Series of Retrieved Total Column [molecules cm~2] 1e18 Partial Column (1.6 - 8.0 km)
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RMS, DOF and profiles
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Maybe the alpha value needs to be greater to constrained more the profiles?
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