Global XCO, retrievals from TanSat: A detailed intercomparison between UoL-FP and IAPCAS
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Global XCO, products have now been generated for UolL-
FP, allowing us to compare to the global products from
N JAPCAS.
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Why compare retrievals from two algorithms and the
filters used?

180° : oo * Provides a means of benchmarking XCO, retrievals
e Algorithm performance check

so'n e Sensitivity of retrieved quantities to input physics
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In this poster, we will provide an overview of

' ls  comparisons between TanSat retrievals as processed by
60°S UOL-FP/|APCAS
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The TanSat observatory and data products

TanSat Product Specification UoL-FP algorithm is used to process the
Launch date 215t Dec 2016 entire TanSat dataset spanning 15t Mar
2017 — 25 May 2018 (land only).

Data span 15t Mar 2017 — 25t May 2018
:  The data products have been produced as
Footprint 2x2km _
part of the ESA CCl+ project.
Swath 18km :
| _ * L1 data products available at
e https://fy4.nsmc.org.cn/data/en/code/TAN
Bands 0,A, CO, Weak, CO, Strong (not used) SAT.html
Product XCO, e L2 data products for colocated
Precision 1-4ppm observations over TCCON sites, and global
Product level Level 2 data for Jun/Aug 2017 available at
https://climate.esa.int/en/projects/ghgs/D
ata/
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https://fy4.nsmc.org.cn/data/en/code/TANSAT.html
https://climate.esa.int/en/projects/ghgs/Data/

UoL-FP Retrieval Algorithm

ncoming

e Algorithm originally developed for
Standard Retrieval Process processing OCO retrievals using

X o, Product the optimal estimation method,

and radiative transfer scheme
_. £ S LIDORT, with aerosol information
e eaeae CW| [l taken from CAMS.
(KZ 5.2 0-0)- 8, ez obal Xors * Adapted to process TanSat
retrievals, UoL-FP uses O,A and

Spectra

Adjustment To The

Atmospheric /Surface State update stte vector

B x=x+dx Final Atmospheric/Surface State

| Invorse Method | _ Compute for individual sounding
* Xeor " W'

Find dx that minimizes
[y-fix+dx)]" 8, ' [y-f(x+dx)]
+ [x+dx-x, |7 S, T [x+dx-x,]

Pre-tabulated Data

Tabulated Wlnvch_msu,. S' d - .
) | f(x) and Jacobian K=df/dx | - =)
[eoopoyere ( Tostrmment Moda (COKH HOKD. weak CO, bands only as there are

COv,0,,0,, 0,

- il T A P T(2). 1 X2), 1(2).
|H0v,0,.0,,0, | a(h)

B calibration issues with the strong

Retricval state

Tkl Wchongts = '_fl‘}_M&l;l it by roper —n CO2 band.

dcpc“d’cﬂ Ophcd WV‘ or \pnonvaucl ,A : \ g g . . .
eyl B W EsAca+  Algorithm performs radiometric
et oo corrections using 8-order Fourier

series to improve calibration of
operational data*.
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*See Yang et al. (2020),



TCCON validation and bias correction
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Red — TanSat/IAPCAS
Blue — TanSat/UoL-FP

Grey — TCCON data
Green — CAMS data

TR YL
e ’%#9’

Bremen, Germany

. Q,Jrﬂb

10\1'“" \1|(’6 \1109,10\11"2 0\6’“ \Uw
Garmisch, Germany

@e ‘id

°

1I°"

20\1 |06 0‘\‘“0920‘\1 "z 20\510 10\3]06

20\
Orl , France

{M M ¢
<
oo\ |°A oo\ |062“\1|u9 o\ 1\2 \6’“ 10\0106
Sodankyla, Finland

Y

W, ™

’\7-0\1 oA o\l 108 0‘11 o\ N2 0\3'03 o\gob

420
415
410
405
400
305 -
10
420
415
410
405
400
395

o1°
420
415
410
405
400
395

1°
420
415
410
405
400

395
o1 0

Burgos, Philipp

7‘0\‘”@ \1’“6 \.”09 \1|‘7' \3103 \U“e
JPL, USA

it

3
20‘1'°A 1%, 20\1 ® 1"120 8l w““*’
Paris, France

SV

,zg\‘”oA 0\1' 0\1|°9 Q\1|‘ O\Uo 0\8‘06

\7_0\’”°A 0\1' 0\1|°Q o\l "2 0\810 0\%‘06

Colocation Criterion:
 +3° of TCCON site
 +1h of observation time
*  Nrccon > 20, Npapsar > 50
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UoL-FP XCO2 Spring_1 Mar 2017 - May 2017: 2.0x2.0°match
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UoL-FP XCO2 Autumn Sep 2017 - Nov 2017: 2.0x2.0°match

UoL-FP XCO2 Winter Dec 2017 - Feb 2018: 2.0x2.0°match
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IAPCAS XCO2 Spring_1 Mar 2017 - May 2017: 2.0x2.0°match
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IAPCAS XCO2 Summer Jun 2017 - Aug 2017: 2.0x2.0°match
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IAPCAS XCO2 Autumn Sep 2017 - Nov 2017: 2.0x2.0°match
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IAPCAS XCO2 Winter Dec 2017 - Feb 2018: 2.0x2.0°match
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Seasonal plots

* The UoL-FP and IAPCAS products use
different quality filters when selecting

XCO, values to include.

* This results in the UoL-FP data having ~
factor 2 more data points per day than
the corresponding IAPCAS dataset.

* Therefore, for this seasonal comparison
we match up common soundings in the

UoL-FP/IAPCAS datasets.
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Conclusions/To-do next
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Conclusions

* Generally good agreement between
retrieved UoL-FP/IAPCAS XCO, values.

* Largest differences seen in the tropics
where there are no TCCON validation
stations.

To-do next:

* |nvestigation of other bias-correction
methods using different truth proxies such
as the Small Area Approximation, and model
median.

e Reassessment of the UoL-FP quality filters in
light of the global data.
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