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Solar absorption measurement using FTIR spectroscopy
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Total Carbon Column Observing Network (TCCON) 2005

This work by Dietrich Feist is licensed under a Creative Commons Attribution 4.0 International License.
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Total Carbon Column Observing Network (TCCON) 2016

=>» Total Carbon Column Observing Network has grown enormously
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Examples of daily Xq,
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Calibration of total column for XCO,

Courtesy of Debra Wunch, Caltech
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Relevance of TCCON for greenhouse gas measurements by satellites

SCIAMACHY GOSAT
CO, and CH, 2009 3 CO, and CH,

Footprint 1800 km? Footprint 87 km?

- Validation of satellite data (spatial bias, temporal drift)

- Indirect calibration of satellite data versus
In situ standard of the World Meteorological Organisation (WMO)

Té et al., OCAPI annual meeting, 18 September 2017



OCO-2 target mode @Paris

TCCON-Paris is a selected site for
OCO-2 target mode since 2015

Wunch et al., AMT, 2017

Date: 2016-03-11 h A h A ' A " Date: 2016-08-25

Xcoz Scale: max = 410 ppmv - min = 400 ppmv; Xcoz scale: max = 404 ppmv - min = 401 ppmv;
TCCON Xcg,: 408.2 ppmv TCCON Xcp,: 403 ppmv

Té et al., OCAPI annual meeting, 18 September 2017



OCO-2 target mode @Paris

TCCON-Paris is a selected site for
OCO-2 target mode since 2015

Date: 2016-03-11 h A h A ' A " Date: 2016-08-25

Xcoz Scale: max = 410 ppmv - min = 400 ppmv; Xcoz scale: max = 404 ppmv - min = 401 ppmv;
TCCON Xcg,: 408.2 ppmv TCCON Xcp,: 403 ppmv

= On-going OCO-2 target mode measurements
= Contributions to the MicroCARB mission (mission group, O, airglow)
=> Future space missions : MERLIN, GOSAT-2, ...

Té et al., OCAPI annual meeting, 18 September 2017
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NDACC measurement
(Atmospheric pollutant monltorlng over Paris city by FTS Paris )

Many p033|ble spemes CH4, C,H;, CIONO,, CO, HCI HF, HCN, N,O,
O3, NO, NO,, OCS, HNO,, CCI,F,, CIO, COF,, HCCIF, ...



TCCON & NDACC configurations

Té et al., OCAPI annual meeting, 18 September 2017



TCCON & NDACC configurations
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Arbitrary

Residuals
(arbitrary unit)

Residuals

Spectra (arbitrary unit)
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Atmospheric pollutant retrieval and study
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=>» Seasonal variability
and trend monitoring

= H,CO

= OCS

= C,H;

= CO

= CH,

= N,O, ...

=>» Scientific
Collaborations
= TCCON network
= NDACC network
= International Labs
= National Labs

Total column (10“’ molecule em™?)
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(Figure from Krysztofiak et
al., Atmosphere-Ocean 2014)
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Atmosphere as a spectroscopy lab: ozone
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atmospheric transmission
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= Good agreement @10 um between databases
~0.6% (GEISA2011 vs HITRAN2012)
~0.3% (S&MP0O2015 vs HITRAN2012)

= Self consistency @5 & 10 pum
S&MPQO2015 (best) VS HITRAN2012 (worse)

= Disagreement @5 um between databases
up to ~4%
(Figure from Janssen et al., JIMS 2016)

First evidence of time lag of CO seasonal variation between surface

Free tropospheric partial

Surface in situ & remote

-2
molecules.cm™)

columns

sensing CO VMR (ppmv)

and free troposphere
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— Consistency between FTS-Paris, IASI &
GEOS-Chem in the free troposphere

= Consistency between FTS-Paris, CO11M &
GEOS-Chem in the surface

= Time-lag of about 2 months between
surface and column CO

(Figure from Té et al., ACP 2016)
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Summary and Perspectives

=» Regular NDACC & TCCON measurements

=>» Molecular spectroscopy study (GSMA, MONARIS, LERMA ...)
—> Spectroscopic parameter consistency (SMO; project)

=» Atmospheric species study : C,H,, OCS, CO/C,H,, H,CO, ...
(international collaborations)

=>» Satellite instrument validation
= On-going OCO-2 target mode & Contributions to MicroCARB mission
= Validation of future space missions (MERLIN, GOSAT-2 ...)

= TCCON site inter-comparison using an EM27/ sun
= Preparatory campaign @Paris & Trainou in spring 2017

Té et al., OCAPI annual meeting, 18 September 2017



EMZ27/sun in spring 2017

@Jussieu @Trainou = EM27/sun lent by KIT

= Multi-instrumentations
campaign @Trainou
= TCCON & EM27/sun
=> Picarro (in situ)
= Balloon - AirCore
= Alircraft

=» Four labs collaborations

= KIT-IMK
= LERMA
= LMD

= LSCE

=» Thanks to CNES support

Té et al., OCAPI annual meeting, 18 September 2017



Summary and Perspectives

=» Regular NDACC & TCCON measurements

=>» Molecular spectroscopy study (GSMA, MONARIS, LERMA ...)
—> Spectroscopic parameter consistency (SMO; project)

=» Atmospheric species study : C,H,, OCS, CO/C,H,, H,CO, ...
(international collaborations)

=>» Satellite instrument validation
= On-going OCO-2 target mode & Contributions to MicroCARB mission
= Validation of future space missions (MERLIN, GOSAT-2 ...)

= TCCON site inter-comparison using an EM27/ sun
= Preparatory campaign @Paris & Trainou in spring 2017
(TCCON & EM27/sun, aircraft & balloon, in situ tower measurements, ...)
= Next campaign @Paris, Karlsruhe & Trainou in spring 2018
= WMO standard transfer to the Paris site

=» Towards a NDACC site in the center of Paris
=> Improve coverage of atmospheric species
= Monitoring of O; and NH; @10 pm
(collaboration with LATMOS, LERMA-LATMOS thesis ?)
= Validation of future IASI-NG space mission

Té et al., OCAPI annual meeting, 18 September 2017
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2017 Annual Joint NDACC-IRWG & TCCON meeting
hosted by the LERMA at the TCCON-Paris station
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