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Stakeholders:

Mission
To provide the research community with an-tgpdate scientific assessment of tropospheric
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Deliverables

1) Thefirst tropospheric ozone assessment report based on all available surface observations,
the peerreviewed literature and new analyses
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Mission
Toﬁprovide the research community with an-tqpdate scientific assessment of trgpospheric
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Deliverables

1) Thefirst tropospheric ozone assessment report based on all available surface observations,
the peerreviewed literature and new analyses

2) Adatabase containing ozone exposure metrics at thousands of measurement sites around
the world, freely accessible for research on the gledzalle impact of ozone on climate,
human health and crop/ecosysteproductivity.
https://toar -data.ord A hosted byJulichSupercomputingCenter at FZJ!

Stakeholders: 7y
\‘lL\ |) u‘y Task Force on Hemispheric
World Health A" Transport of Air Pollution
Organization
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TOARI Database key results

The first globalscale view of all
available surface ozone
observations

98h percentile
5-year average (2012014)

Summertimemonths

C surfaceQ, data harmonization:
world'slargest database of surfac
ozone observations, with ozone
metricsand trends calculated
consistently for all timeseries

https://toar -data.ord

https://toar -data.fzjuelich.dée

0-9 nmol mol™!

10 - 19 nmol mol™!
20 - 29 nmol mol™!
30 - 39 nmol mol™!

40 - 49 nmol mol™?

50 - 59 nmol mol™*
60 - 69 nmol mol™*
70 - 79 nmol mol™*
80 - 89 nmol mol™*

>=90 nmol mol™?
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The firstintercomparisonof satellite ozone products

Satellite products generally agree regarding global o RSO e
tropospheric ozondnotspots. 1
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TOARI key results

The firstintercomparisonof satellite ozone products

Satellite products generally agree regarding global

tropospheric ozondotspots.

Satellitesand IPCC models report
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C Tropospheric ozone trends from
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TropospherlcOzoneAssessmenReport Phase Il 7

TOAR DatabaseUpdated with all recent ozone observations worldwide;
add ozone precursors and meteorological data.

Final Product An observatiom 8 SR [ aasaavyYSya 2F 01
distribution and trends on regional, hemispheric and global scales
(modelled after IPCC Working Group I)

Impact studies will quantify theimpactsof ozone on human health,
vegetation and climate

(modelled after IPCC Working Group II)
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TOARII Focus Working Groups

New research isrganized in independerfocus Working Groups

AfricaFocus Working Group

ChemicaReanalysig-ocus Working Group

East Asid-ocus Working Group

Global and Regional Modelsocus Working Group
HEGIFTONrocus Working Group

Human Healthmpacts of Ozoné-ocuswWorking Group
Machine Learning for Tropospher@zone

Ozone over the Ocearfsocus Working Group

Ozone and Precursors in the Tropics (OPd¢us Working Group
Ozone Depositiorrocus Working Group

Radiative Forcindgrocus Working Group

ROSTEH®cus Working Group

Satellite Ozond-ocus Working Group

South Asia~ocus Working Group

StatisticsFocus Working Group

Tropospheric Ozone Precursors (T@BEus Working Group
Urban Ozond-ocus Working Group
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TOARII Community Special Issue

A Focus Working Group findingabmittedto the
Community Special Issugefore 30 Nov 2024
=inter-journal special issue hosted Bopernicus Atmospheric

https:// acp.copernicus.org/articles/special_issuel256.hfl Chemistry and Physics

A Papers from this community S| (and others) will
feed the TOAR Assessment Papers:

Health Climate, Vegetation, STE,
Satellite S. America, Africa,

Geoscientific

Model Development
. g

Oceans

£ B o
An interactive open-
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Measurement
] Techniques

Earth System Science
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TOARII Focus Working Groups

New research isrganized in 1ThdependentFocus Working Groups

AfricaFocus Working Group

ChemicaReanalysig-ocus Working Group

East Asid-ocus Working Group

Global and Regional Modelsocus Working Group
HEGIFTONrocus Working Group

Human Healthmpacts of Ozoné-ocuswWorking Group
Machine Learning for Tropospher@zone

Ozone over the Ocearfsocus Working Group

Ozone and Precursors in the Tropics (OPd¢us Working Group
Ozone Depositiorrocus Working Group

Radiative Forcindgrocus Working Group

ROSTEH®cus Working Group

Satellite Ozond-ocus Working Group

South Asia~ocus Working Group

StatisticsFocus Working Group

Tropospheric Ozone Precursors (T@BEus Working Group
Urban Ozond-ocus Working Group
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Harmonization and Evaluation of Ground-based Instruments for Free Tropospheric
Ozone Measurements,

Key Obijective:

Evaluation and harmonization of the different
free tropospheric ozone profiling datasets of the
established measuring platformsi{service
aircraft,ozonesondesBrewer/DobsorUmkehr
FTIR, Lidyr

IAGOS Ozonesondes Brewer/Dobson Umkehr

Major Deliverables:

A Quality assessedzone data sets, whereby
eachmeasurement gets also amcertainty
and aguality flag.

A Therebyrepresentativenessndinstrumen
tal drifts will be characterized anevaluated.

A Assessment of tropospheric ozone trends.

A—Testingozone-retrievals-from-new remote http:// hegiftom.meteo.be/datasets
agatstthe-establishedtechnigues. |
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Achievements and updates:
A 1AGOS
o internal consistency paper published in AMT (Blot ethéilps://doi.org/10.5194/amt14-3935-2021),

o simulation chamber comparison of IAGOSRE Uy@hotometer and reference photometer fmzonesondes
(Smit et al., 2025AMT, TOARI Sihttps:// doi.org/10.5194/equspher20243760

A Lidar TMF data has been updated with new data processor, OHP will follow
A FTIRflagging applied to the NDACC data
A Brewer/DobsonUmkehr.

0 6 DobsonUmkehrsites have been homogenizedgtropaviovskikiet al., https://doi.org/10.5194/amt15
18492022

o0 Updated uncertainty estimation of the retrievals.

A ozonesondes
0 12more sites homogenized, e @HP, Lauder, Arctic sit€B0-15/55 remaining
0 homogenized data available on fgerver
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website, Wlth same template for each dataset:

Availability

location (ftp, data archive, websitdpi, email address contact person, etc.).

Data field description

Measured data fields (and their units), incl. auxiliary data fields, available metadata. Data format
Description of homogenization procedure

short description of the steps taken to make the dataset (more) homogeneous within the network.
Data management

Flagging
Uncertainties

https:// heqgiftom.meteo.be/datasets

Traceability

Internal consistency
External consistency
Data quality indicators

To o To To Io Do Do

List of homogenized sites (name, geographical location, period of observations )
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Ozonesondes
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Ny— Iesund
Resolute
Scoresbysund
Sodankyld
Lerwick
Churchill
Edmonton
Goose Bay
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e Bilt
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Bo H
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ASCensior
Scmoc\

Réun ion Island
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McMurdo
South Pole
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1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

A 43sites(green dotd with homogenized ozone profildata

A Profile data available at fyserver https:// hegiftom.meteo.be/datasets/ozonesondes
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A Deliverable:TOARI IntercomparisorGuidelines for Observations of Tropospheric Colum
Ozone and Tropospheric Ozone Prof{tess://igacproject.org/sites/default/files/202203/ TOAR
l_Guidelines_for TCO_and_Profile_Intercomparison$.pdf

A 1AGOSiircraft vs ozonesondeprofilesat 11 stations
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https://igacproject.org/sites/default/files/2022-03/TOAR-II_Guidelines_for_TCO_and_Profile_Intercomparisons.pdf

HEGIFTOMntercomparisongexternal consistency) TUAR

assessment

Intercomparisons comparison of (tropospheric) ozone retrievals from different grodmaged
Instruments at dedicated sites
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Bjorklundet al., AMT, TOARII SI, 2024
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HEGIFTOMTropospheric ozone column3OJ 10AR

OOOOO

Deliverable:time series of different (partial) tropospheric ozone column amounts

o To T I I

O 0howhE

P > Plét) (e.g. 150Pa@ tropics, 40tPain polar regions) gg)ﬁ':'ctgfuprﬁipg‘;ﬁﬁﬁons
P > 30(hPa

FT: 4 <h <8 km AND #Pa> P > 300Pa

LT h<4km AND P > 7@Pa

BL: h <2 km

P>P TP (WMO) } the 2 recommended

for all sites/techniques, if feasible

providedfor all measurementsL(l), together with daily meand.) and monthly meand.(
available in DU or ppb

uncertainties included (random, systematic, total, statistical)

simple csv files, with readme files per technique

https:// hegiftom.meteo.be/datasets/tropospherozonecolumnstrocs
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https://hegiftom.meteo.be/datasets/tropospheric-ozone-columns-trocs

HEGIFTOMTropospheric ozone column3OJ 10AR

OOOOO

Deliverable:time series of different (partial) tropospheric ozone column amounts

oO0howhE

o To T I I

TOARI tropospheric
ozone column definitions

P > Plat) (e.g. 15(hPa@ tropics, 40tPain polar regions)
P> 30hPa ¢=sssm HERE!

FT: 4 <h <8 km AND 7#Ra> P > 300Pa

LT: h <4 km AND P > 1tlea

BL: h <2 km

. P>P_TP (WMO) } the 2 recommended

for all sites/techniques, if feasible

providedfor all measurementsL(l), together with daily meand.) and monthly meand.(
available in DU or ppb

uncertainties included (random, systematic, total, statistical)

simple csv files, with readme files per technique

https:// hegiftom.meteo.be/datasets/tropospherozonecolumnstrocs
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https://hegiftom.meteo.be/datasets/tropospheric-ozone-columns-trocs

HEGIFTOMIrOQntercomparisonsat collocated sites 10AR
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