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WP1: Evaluation of CO2 and CHg4 satellite retrievals from current
satellite observations (TanSat, GOSAT/-2, OCO-2/-3 and TROPOMI)
using ground-based measurements

WP2: Evaluation of CO2 and CHg4 satellite retrievals with retrieval
intercomparisons and model comparisons

WP3: Flux inverse methods to assess estimates of CO2 and CH4 surface
fluxes and emissions
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( Chinese Carbon Dioxide Obs
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Satellite (TanSat) Proje

 Launched: 21 Dec 2016
* Operated until June 2018

 Goal: To measure the global Carbon
Dioxide concentrations with a precision
of 1 -4 ppm on monthly scales and 500

X 500 km?
Orbit type sun-synchronous
Altitude 700 km
Inclination 98°
Local time ~13:30

Weight 500Kg




IAP Carbon dioxide retrieval Algorithm for Satellite observation
| —_I TanSat
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COz2 Retrieval Algo.

for TanSat
2 different retrieval algorithms for TanSat: IAPCAS and UoL-FP

ADVANCES IN ATMOSPHERIC SCIENCES, VOL. 38, JANUARY 2021, 8-11

* News & Views ¢

A New TanSat XCO, Global Product towards Climate Studies

JGR Atmospheres

Dongxu YANG!2, Yi LIU"2, Hartmut BOESCH 34, Lu YAO!, Antonio DI NOIA3+, Zhaonan CAI', Research Article | @ Open Access & ®

Nai LUS, D LYU!, Maohua WANG?2, Jing WANG!, Z han YINS, and Y ZHENG’ : _ .
G — e e S e e ey Toward High Precision XCO, Retrievals From TanSat

Unstitute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China O bse Nations: Retrieva I I m prove me nt an d Va I |d atiO n Aga i n St
2Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China
TCCON Measurements

3Earth Observation Science, School of Physics and Astronomy, University of Leicester, Leicestershire LE1 TRH, UK

4National Centre for Earth Observation, University of Leicester, Leicestershire LE1 TRH, UK D. Yang x% H. Boesch, Y. Liu, P. Somkuti, Z. Cai, X. Chen, A. Di Noia, C. Lin, N. Lu, D. Lyu, R. J. Parker

SNational Satellite Meteorological Center, China Meteorological Administration Beijing 100081, China L. Tian, M. Wang, A. Webb, L. Yao, Z. Yin, Y. Zheng, N. M. Deutscher, D. W. T. Griffith ... See all authors

6Shanghai Engineering Center for Microsatellites, Shanghai 201210, China
TChangchun Institute of Optics, Fine Mechanics and Physics, Changchun 130033, China First published: 05 October 2020 | https://doi.org/10.1029/2020)D032794 | Citations: 9
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a8 LEICESTER



100

IAPCAS TanSat v2 data available from CASA TanSat data and
science service (www.chinageoss.org/tansat)
UoL-FP TanSat data available from ESA CCI
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Comparison between TanSat (UoL-FP and CAS), CAMS and TCCON over 17 sites
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Evaluation against grour

« Comparison of UoL-FP and IAPCAS TanSat retrievals over

TCCON sites
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 Largest differences in Tropics and Sub-Tropics (few validation

sites exit)

UoL-FP XCO2 Jun 2017: 5.0x5.0°

IAPCAS XCO2 Jun 2017: 5.0x5.0°

IAPCAS XCO2 Aug 2017: 5.0x5.0°
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Advances in satellite validatio

Eesa

Arctic Space Centre in Sodan "‘ylii, Finland

 Satellite retrieval accuracy at high latitudes is important for quantifying the boreal carbon cycle but also for constraining

global fluxes.

 Seasonal coverage of observations over Sodankyla is limited by snow cover and large solar zenith angles - challenges for
retrievals and therefore a suitable location for validation. (See also Dragon Young Scientist poster by Antti Mikkonen et al.)

« Planned space missions in the 20° require new types of validation (e.g., SIF, emissions) but also heavily rely on the
continuing support of the established validation network (TCCON, COCCON, AirCore).

40t

Ambient Pressure (hPa)

150 -

400

< 1000 =

CO, DMF (ppm) CH, DMF (ppm)

Left: Sodankyla TCCON PI Dr. Rigel Kivi presenting an AirCore tubing. Right:

AirCore (red line) comparisons to TCCON GGG2014 priors (black solid line)
and GGG2020 priors (dashed) show that new priors are more realistic at
high latitudes. Figs: R. Kivi, FMI

440 0.5 1 1.5 2

Table: GHG satellite biases against the Sodankyla TCCON FTS (XCO, in ppm, XCH, in ppb). Time series
figures and more detailed estimates are available from H. Lindqvist, FMI.

GOSAT TanSat TROPOMI | TROPOMI
ACOS v9 IAPCAS OPER WFMD v1.5
Xco, XCo, v02.02.xx | XCH,
XCH,
0.85+1.56 0.284+1.94 4.1+10.9 0.36+1.5 -0.87+2.1 -0.30+2.4 -15.0+19.0 -7.4+17.8
0.21% 0.07 % 022%  0.09%  -021%  0.07% 0.81% 0.4%

Ongoing and recent campaign activities in Sodankyla include:
* ESASNOWITE
* ESA FRMA4GHG 2.0

e ESA WIFVOS and WIFVOS-CCN
* ESA Land Carbon Constellation
* Academy of Finland WINMET

14



Poster: Simulations of improved
carbon dioxide observation over snow

Measurement-based surface BRDFs of

different snow types and their effect on top-of-
atmosphere radiances in the CO2 observation

bands is presented.
Part of a larger ESA feasibility study of

improving satellite-based remote sensing of

atmospheric CO2 in the northern high
latitudes.

Mikkonen et al.: Simulations of improved carbon

dioxide observation over snow (Submission 164, P.1.1:
Climate Change-Atmos-CAL/VAL Conference Time:

Wednesday, 19/0ct/2022: 8:30am - 10:30am)

METEOROLOGISKA INSTITUTET

Principal plane BRF at SZA = -55.0 degrees in WC02 band
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EO Data DeliVéfy

Data access (list all missions and issues if any). NB. in the tables please insert cumulative figures (since July 2020) for
no. of scenes of high bit rate data (e.g. S1 100 scenes). If data delivery is low bit rate by ftp, insert “ftp”

ESA Third Party Missions ESA Third Party Missions Chinese EO data m

1. TROPOMI 1. GOSAT 1. TANSAT
2. 2. 2.

3. 3. 3.

4. 4. 4.

5. 5. 5.

6. 6. 6.

Total: Total: Total:

Issues: Issues: Issues:
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Antti Mikkonen Simulations of Improved Analysis of satellite retrievals over snow
Carbon Dioxide Observations
over Snow



@’”m’ Outlook

* Continued exchange on satellite retrieval methodology for
greenhouse retrievals

* Validation of current satellites against ground-based observations
with focus on China and high latitudes

e Surface flux inversion from TROPOMI and OCO2 to infer fluxes over
China

e Consideration of upcoming systems for emission monitoring such as
CO2M and Tansat-2



