CH4 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): 2017-2019




Version Description Some Retrieval parameters
HITO8 HITO8 mw1: 2613.70 - 2615.40 cm"’
mw2: 2650.60 - 2651.30 cm™’
HIT20 AIlHIT20 mw3: 2835.50 - 2835.80 cm"*
mw4: 2903.60 - 2904.03 cm’
ATM20 All ATM20 mw5: 2921.00 - 2921.60 cm"’
WACCM V6 WACCM V6
OPD:257 cm
WACCM V7 WACCM V7 FLT: 3
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.
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Summary

. ATM20 shows significant better RMS/DOF (~40%), an improvement, and columns do

not change a lot. ATM20 is about 0.25% larger than HITO8. Is this the same for other
sites?

. WACCM v7 should be ok with slightly better RMS/DOF and the magnitude takes into
account the increase in CH4. Note that an optimization of regularization may be
needed, depending on the site(s)

.1 Either Tik or OE would be ok.

From Gordon et al. (2022) concerning CHg,.: “A major global revision of the methane line shape parameters is currently
underway for Voigt and speed dependent Voigt parametrizations, as well as the inclusion of linemixing parameters. At
present, this work is still ongoing and will not form part of the current update for methane. The improvements for
HITRAN2020 concern updating line-shapes of individual transitions where major issues have been identified”.
Furthermore, lines were improved but it does not seem like the mw we use here.
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Fits (HITO8 VS ATM20)

HITO8 (OE & WACCM V6) ATM20 (OE & WACCM V6)
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Fits (HITO8 VS ATM20)

% Difference

Transmission (Arbitrary)

HITO8 (OE & WACCM V6) ATM20 (OE & WACCM V6)
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% Difference

Transmission (Arbitrary)

Fits (HITOS VS ATM20)

HITO8 (OE & WACCM V6) ATM20 (OE & WACCM V6)
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Fits (HITO8 VS ATM20)

HITO8 (OE & WACCM V6) ATM20 (OE & WACCM V6)
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Fits (HITO8 VS ATM20)

ATM20 (OE & WACCM V6)

HIT08 (OE & WACCM V6)
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Time Series: total Columns

HITO8 vs HIT 20 (OE & WACCM V6)

1e1dime Series of Retrieved Total Column [molecules cm~2]
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HITO8 vs ATM20 (OE & WACCM V6)

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

Total Column [molecules cm™—2]
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HIT20 vs ATM20 (OE & WACCM V6)

1e1dime Series of Retrieved Total Column [molecules cm™2]
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Time Series: Tropospheric Columns

HITO8 vs HIT 20 (OE & WACCM V6)

1e19 Partial Column (1.6 - 8.0 km)
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HITO8 vs ATM20 (OE & WACCM V6)

1e19 Partial Column (1.6 - 8.0 km)
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RMS and DOF

HI;I'0 8 vs HIT 20 (OE & WACCM V6)
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HITO8 vs HIT 20 (OE & WACCM V6)
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Tik Optimization
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Time Series: total/partial Columns

OE vs TK (HIT20 WACCM V7)

1e13ime Series of Retrieved Total Column [molecules cm~2] 1e19 Partial Column (1.6 - 8.0 km)
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RMS/DOF and profiles
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Apriori Profiles
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Time Series: total/partial Columns

WACCM v6 vs WACCM v 7 (HIT20 and OE)

1e13ime Series of Retrieved Total Column [molecules cm~2] 1e19 Partial Column (1.6 - 8.0 km)

o =t ST — o
']"—' % Mean (:/ std): 3.72e+19 (6.79e+17); prec (%): 1.802 C & ’1/\/ o hit20_waccmvé_oe o
IS i € $ 1 hit20_waccmv7_oe
: /,)9 5] o ® el : N’ o o dno n
A @0 9 9 © A
% i B A es:2sq! qieo S A9 o & 8 oo
9 »° B &3 ortgd 3 T 6 a0 Lo, > +-o—8 sopryevia el . .
9 onlet,, S0 poin a8 O] B ot 125) Rl iso HeAN H fo t t I
g Al 8 :-‘?‘f‘pﬁ el Bt ‘," SE2 g"’g ;g\.' Y\f’\lﬁ,v m“ﬁ;ﬁ(—‘?{j Gy 2V, ‘8] I erences In O a
S § Rt A } %] — [S,2 % e 24 8:3] b 4 1 |Sutiiesy’ 9
g 8 BRIy EaRe 8 fo o | oo | o BEgNe | BFT M 0
Jtso U8 E ©1 oS g5 %o | f -0.04% d -
E o g 91, i Eol M. | PR | ea, columns of -0.04% an
© { I : C O —© " 1o} o1&
e} (SR
O Vo N .
g~7] o ni2owe 0 z o] 0.11% tial col
e o h!t20_waccmv6_oe = \;\6 . (0] pa r Ia CO U m nS
c o hit20_waccmv7_oe g o8 S, 8
W
SRR N I I PO R S R
& & N & & & & & & & N & & & & &
O U U A S S S O U U A S S S
1le19 o 1le19
v ’ e ’
O 4.04 ! |
- Slope: 0.975 e 'é 2101 Siope: 1.026 I
b 4
£ Intercept: 9.004e+17 /‘ O 2.054 Intercept: -5.247e+17 7
S 3.94 o) @ ’
g r-value: 1.00 2 r-value: 0.99 ,{.
2 (y - X)/x [%]: -0.04 Q 2:00 1 (y - x)/x [%]: -0.11
g 3.81 <
= . 1.951
t 3.71 § 1.904 3
5 P
% 3.6 g 1.851
E —
= £ 1.801 q
€ 3.51 = Rad
2 S 1754 ’
S ‘, = /’,
83471 27 £ 170,08
©
3.4 35 3.6 3.7 3.8 3.9 4.0 & 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10
Tot Column [molec/cm?] - hit20_waccmvé_oe  1€19 Partial Column [molec/cm?] - hit20_waccmvé_oe 1e19

NCAR

UCAR



RMS/DOF and profiles

1.04
Slope: 1.00 ‘ .
©os Intercept: -7.09e-03 4 S I Ig ht | y b ette r
.8 1 ®
N r-value: 1.00
| et RMS/DOF with WACCM
S Mean: 0.42 (hit20_waccmv6_oe) WI
IS 0.6 7" Mean: 0.42 (hit20_waccmv? -
g V7
g
‘= L]
< 0.41
9
(%] ’
7
QE: 0.2
60
— hit20_waccmv6_oe
hit20_waccmv7_oe
0.0 T T T T r
0.0 0.2 0.4 0.6 0.8 1.0 50
RMS [%] - hit20 waccmv6 oe
2.2 s
' Slope: 0.94 w7 40 ]
Intercept: 1.69e-01 [ ] _
2207 ryalue: 0.95 ‘E‘
S, e®® )
~ (y - x)/x [%]: 2.79 (4 5 30
g 1g| Mean: 184 (hit20 wac&y e £
§ ' Mean: 1.90 (hit?® <
2 20 1
o
N 1.6
2
& 10
Q 1.4 J \
» ‘a
1.21 ,9’ 0 |
il | | | | | I '\PQB S S P P © o
1.2 1.4 1.6 1.8 2.0 2.2 VMR [ppb] Difference [ppb] (hit20_waccmv6_oe-hit20_wbiftemeficedl] (hit20_waccmvé_oe-hit20_waccmv7_o

DOF - hit20_waccmv6_oe




HIT20_ WACCMv6_OE

Altitude [km]

10

Month

HIT20_ WACCMv7_OE

Altitude [km]

10

Month

HIT20_ WACCMv7_TK

Altitude [km]
Month




