BIRA«IASB
B
¥

CEOS VC-20-01 Activity on Tropospheric Ozone

Geophysical Validation Goals and Plans

Jean-Christopher Lambert, Daan Hubert, Arno Keppens (BIRA-IASB),
Gordon Labow (NASA), and Diego Loyola (DLR)

CEOS AC-VC-16 teleconference
June 8-12, 2020

Atmospheric Composition Virtual Constellation
& Working Group on Calibration and Validation




Assessment of tropospheric ozone
Multi -satellite assessments

Typical findings

Satellites capture well major features and trends.
Biases between satellites change with time.
Differences in sensitivity and sampling matter.

Vertical sensitivity differences not straightforward to
assess and handle

Dataharmonisationmproves mutual consistency.
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Quality assessment of the Ozone_cci Climate Research Data
Package (release 2017) — Part 2: Ground-based validation
of nadir ozone profile data products
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Assessment of tropospheric ozone from satellites

Data assimilation Reanalyses

A

Performance of reanalysdependson
assimilated satellite data.

Temporal (in)consistency affects trends and
interannual variability assessments.
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Table 2. Observations of ozone used in the CAMS-iRean assimilation system.

Instrument (satellite) Product Data provider, version Period Reference

SCIAMACHY TC ESA, CCI  1Jan2003 to 8 Apr 2012 Lerot et al. (2009)

(Envisat) (TC_SCIAMACHY), fv0300

MIPAS (Envisat) Prof —ESA CCI 27 Jan 2005 to 31 Mar 2012 Von Clarmann et al.
(HARMOZ_MIPAS), (2003, 2009)
V0004

MLS (Aura) Prof NASA, V2 3 Aug 2004 to 31 Dec 2012 Schwartz et al. (2015)
NASA, V34 1 Jan 2013 10 31 Dec 2016

OMI (Aura) TC KNML V3 3 Aug 2004 to 31 May 2015 Liuetal. (20100
KNMI. NRT 1 Jun 2015 to present

GOME (ERS-2) Prof RAL 1 Jan 2003 to 31 May 2003 Munro et al. (1998)

GOME-2 (Metop-A) TC ESA, CCL fv0100 23 Jan 2007 to 31 Dec 2012 Hao et al. (2014}
ESA, CCL, fv0300 1 Jan 2013 10 31 Dec 2016
NRT 1 Jan 2017 to present

GOME-2 (Metop-B) TC ESA, CCL fv0300 1 Jan 2013 10 31 Dec 2016 Hao et al. (2014)
NRT 1 Jan 2017 to present

SBUV/2 PC NASA, vE.6 131 1 Jan 2003 1w 31 Dec 2012 Bhartia et al. (1996),

(NOAA-14-NOAA-19) NRT 2IL 1 Jan 2013 to present McPeters et al. (2013)

Table 3. Observations of ozone used in the CAMS-Rean assimilation system.

Instrument (satellite) Product Data provider, version Period Reference

SCIAMACHY (Envisaty ~ TC ESA, CCI 1 Jan 2003 w 8 Apr 2012 Lerot et al. (2009)
(TC_SCIAMACHY), fv0300

MIPAS (Envisat) Prof ESA.NRT 27 Jan 2003 to 26 Mar 2004 and ~ Von Clarmann et al.
ESA, CCI 27 Jan 2005 to 31 Mar 2012 (2003, 2009)
(HARMOZ_MIPAS),
V0004

MLS (Aura) Prof NASA, V4 3 Aug 2004 to 31 Dec 2016 Schwartz et al. (2015)

OMI (Aura) TC KNML V3 3 Aug 2004 to 31 May 2015 Liuetal. (20100
KNMI, NRT 1 Jun 2015 to present

GOME-2 (Metop-A) TC ESA, CCL fv0100 23 Jan 2007 to 31 Dec 2012 Haoet al. (2014)
ESA, CCI, fv0300 1 Jan 2013 1w 31 Dec 2016
NRT 1 Jan 2017 to present

GOME-2 (Metop-B) TC ESA, CCI, fv0300 1 Jan 2013 10 31 Dec 2016 Hao et al. (2014)
NRT 1 Jan 2017 to present

SBUV/2 PC NASA, v&.6 131 1 Jan 2003 to 7 Jul 2013 Bhartia et al. (1996),

(NOAA-14-NOAA-19) NRT 2IL 8 Jul 2013 to present McPeters et al. (2013)
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Assessment of tropospheric ozone from satellites €9
IGAC Tropospheri®zone Assessment Report (TOAR

T hericO Burd
LeSSOI'lS from TOAR(Gaudebt al, 2018) - 7ron;:osp eri %oné urden
Satellites report a wideariety of trend€20082016) I AR | e s

andvariations in tropospheriozone. o o tropospheric
ozone
Differences in vertical sensitivity and sampling —_— ses;gﬁ'me"*

Differencesn tropopause column definition
Biases change over time.

o Do Do Do Do

(In)consistencies withiOST (ozonesonde trajectories)

TOARI Satellite Ozone Worki@&roup goals

https://igacproject.org/satelliteozoneworkinggroup

A Address above issues

Global chemistry transport models as transfer standard
Reconcile satellite ground and aircraftbased data

T To T

Provide common methodology for validation of trends
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Assessment of tropospheric ozone from satellites CE®s

Validation practices for: sensitivity, bias, drift, precision, sampling errors, geophysical features
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