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Intercomparison of satellite tropospheric O3 data in tropics

Convective Cloud Differential (CCD) technique

* Tropospheric O3 column derived from retrieved
total O3 column and cloud information

* Assumptions are valid in tropics
* Ziemke et al. (1998), Heue et al. (2016), ...

For GOME-type sensors : the data represents
* (cloud-free) O3 column surface to 270 hPa

*  3-day (TROPOMI) Or 5-day (GOME-2B/OMI) moving
average, sampled daily

e 20°S-20°N, 0.5° x 1° (TROPOMI) OFr 1° X 2° (GOME-2B/OMI)

Objective : Assess value added by TROPOMI with respect
to heritage missions
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Abstract. Ozone in the troposphere affects humans and
ecosystems as a pollutant and as a greenhouse gas. Obsery-
ing. understanding and modelling this dual role, as well as
monitoring effects of international regulations on air quality

< and climate change, however, challenge measurement sys-
ems 10 operate al opposite ends of the spatio-temporal scale
ladder. On board of the ESA/EU Copernicus Sentinel-5 Pre-
cursor (S5P) satellite launched in October 2017, TROPO-
spheric Monitoring Instrument (TROPOMI) aspires to take

1 the next leap forward by measuring ozone and its precursors
at unprecedented horizontal resolution until at keast the mid
2020s. In this work, we assess the quality of TROPOMI's
first release (VO1.01.05-08) of tropical tropospheric ozone
column data (TrOC). Derived with the Convective Cloud Dif-

1« ferential (CCD) method, TROPOMI daily TrOC data rep-

resent the three-day moving mean ozone column between
surface and 270kPa under clear sky conditions gridded at
0.5° Hatitude by 1° longitude resolution. Comparisons to
almost two years of co-located SHADOZ ozonesonde and
satellite data (Aura OMI and MetOp-B GOME-2) conclude =
1o TROPOMI biases between —0.1 and +2.3 DU (<+13%)
when averaged over the tropical belt. The field of the bias
is essentially uniform in space (deviations < 1DU) and sta-
ble in time at the 1.5-2.5DU kevel. However, the record is
still fairly short and continued monitoring will be key to clar- =
ify whether abserved patierns and stability persist, alter be-
haviour or disappear. Biases are partially due to TROPOMI
and the reference data records themselves. but they can
also be linked o systemalic effects of the non perfect co-
locations. Random uncertainty due to co-location mismatch =

ROPOMI tropical tropospheric Og assessment
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Precision estimates

Compared to other satellite
records, TROPOMI has ~20-
25% better precision and

~6x better sampling resolution

Latitudinal dependence of
precision estimates partially
caused by higher natural
variability in extratropical
tropospheric O3 fields
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Spatial structure : zonal wave-one ééz &)
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Search for periodic signals
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Biomass burning around the Atlantic basin

* Elevated levels of tropospheric O3
due to biomass burning,
reoccurring each year.
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* Sequence shows during 2019
burning season in Africa & South
America (Aug-Nov).

* GOME-2B has 2 DU offset and
appears different, but actually the
spatio-temporal pattern is similar
for all sensors.
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Tropospheric O3 column [DU]

20

* Resolution of TROPOMI data is
clearly much better and there are
less data gaps
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Madden Julian Oscillation
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TROPOMI : random sampling errors
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1. Striping up to ~0.5-1 DU due to sampling
;s error for stratospheric reference column
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e a0 w0 o s Anomaly TrOC versus 7-day mean [DU]
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2. Correlated anomalies of up to 5 DU at smallest

scale due to sampling error for total column RN =N
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Conclusions
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TROPOMI clearly offers added value w.r.t. heritage missions
* |t outperforms other satellites in terms of precision, resolution and coverage
* Its biasis less than 2 DU w.r.t. ozonesonde and other satellite sensors
* At highest resolution correlated (sampling) errors < 5 DU should be taken into consideration
* TROPOMI will be added to GOME-type Climate Data Record

More information

*  AMTD paper:

e SS5P-TROPOMI Validation Data Analysis Facility:
*  TROPOMI Quarterly Validation Reports:
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S5P TROPOMI tropical tropospheric ozone column product

BIRA«|ASB

Sharing is
encouraged

*  Convective Cloud Differential (CCD) technique
USIﬂg TROPOMI

above-cloud
— TROPOMI total ozone column data (GODFIT v4) ozone column
— TROPOMI cloud data (OCRA/ROCINN_CRB)

* Represents -

20 —

— 05 column surface-270 hPa
— daily product, 0.5°x1° between 20°S-20°N
— cloud-free 3-day moving average L

*  Processed at DLR with L2_03 TCL OFFL processor
v01.01.05-08

* Available operationally since 30 Apr 2018 on the
Copernicus data hub:
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