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TOAR-II in a nutshell

TOAR-II continues the
successful work of TOAR-I

and lasts until 2024 TOAR-II will provide updated

and extended metrics on

tropospheric 0zone. gy TR Er sy
: state of the science estimate
" of ozone’s global distribution
and trends relevant to climate,
human health and vegetation

TOAR-II will further enhance
the TOAR data portal and web
services

TOAR-II will extend the
statistical toolbox and trend
analyses

TOAR-II will maximize TOAR-Il reaches out to the
exploitation of the TOAR international scientific TU AR

community
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TOAR-I accomplishments

Nine highly-cited journal publications
in Elementa

A database with easily accessible ozone
metrics at 1000s of stations worldwide

A highly motivated community of > 240
scientists from over 35 countries

Uptake of TOAR results in impact TUAR
communities (e.g. GBD)
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TOAR-I publications
in Elementa
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Tropospheric Ozone Assessment Report: Assessment of
global-scale model performance for global and regional
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Schultz, MG, et al 2017 Tropospheric Ozone Assessment Report: Database
&nd metrics data of global surfac observations. Elem Scf ANt
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Tropospheric Ozone Assessment Report: Database and
metrics data of global surface ozone observations

Surface O3 =
 database and .
- metrics

Yvonne Scorgie®, Irina Senik®, Peter Simmonds®, Vinayak Sinhas”,
Andrey I. Skorokhod®®, Gerard Spain®®, Wolfgang Spangl®®, Ronald Spoor™,

O3 History & Budget
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Tropospheric ozone assessment report: Global ozone
metrics for climate change, human health, and
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Global O3 metrics

Zhaozhong Feng™, Haoye Tang'!!, Kazuhiko Kobayashit#, Pierre Sicards,
Sverre Solbergllll and Giacomo Gerosa™™
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Tropospheric Ozone Assessment Report: Present-day
distribution and trends of tropospheric ozone relevant
to climate and global atmospheric chemistry model
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Tropospheric Ozone Assessment Report: Tropospheric
ozone from 1877 to 2016, observed levels,
trends and uncertainties
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From the earliest observations of ozone in the lower atmosphere in the 19th century, both mnaanemeﬂ{
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RESEARCH ARTICLE

Tropospheric Ozone Assessment Report: Present-day
ozone distribution and trends relevant to human health

O3 trends for human health

RESEARCH ARTICLE

Tropospheric Ozone Assessment Report: Present-day

O3 trends for vegetation

FENG™, QIELOMD DETOSd |, My Fdrmens , RaZUNIKO ROUdydsiine ', Palidy) Saxend ™,
Elena Paoletti®®, Vinayak Sinha® and Xiaobin Xulll

RESEARCH ARTICLE

Regional trend analvsis of surface ozone observations

Surface O3 trends

Surface ozone is a greenhouse gas and pollutant detrimental to human health and crop and ecosystem
productivity. The Tropospheric Ozone Assessment Report (TOAR) is designed to provide the research
community with an up-to-date observation-based overview of tropospheric ozone’s global distribution
and trends. The TOAR Surface Ozone Database contains ozone metrics at thousands of monitoring sites

China O3 trends ...

Xiaobin Xu", Weili Lin™, Wanyun Xu”, Junli Jin", Ying Wang", Gen Zhang",
Xiaochun Zhang', Zhigiang Ma®, Yuanzhen Dongl, Qianli Ma¥, Dajiang Yu™, Zou Li'",
Dingding Wang* and Huarong Zhao®
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Design of a new TOAR data portal

TUA R HOME PAGE EXAMPLE PAGE CUSTOM PAGE

hoposphenc

Ssscssment https://toar-data.org

FAIRNESS in Air Quality and Weather Forecast
News from Julich
New data from Colombia

Hallo Welt!
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The new TOAR-II data infrastructure
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Funded through

European Research Council

Established by the European Commission

Advanced Grant
ERC-2017-ADG
#787576
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TOAR-II Status and roadmap

First TOAR-Il workshops

Beginning of new data Finalize data
collection Perform new and
Bring data infrastructure updated analyses
online Draft manuscripts
2020 2022 2024
® o) @) ® A
=/ ) =/
2023
®
Selection of new steering WGs: Preparation of Publication of TOAR-II
committee analyses and planning of
Planning of objectives and manuscripts
roadmap Develop new metrics and

Formation of working populate database
groups
Development of enhanced
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Primary goal of the SOWG

Tropespheric ozone burden
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Approach 1: Time series of ozonesonde biases

TES vs Ozonesondes, 464 hPa, Northern Midlatitudes We will assess the stability of the satellite
” ozone measurements as a function of time.

N
[=]
L

y = 6.9 -0.01 x 464 hPa
¥’ < 0.003

To do so, we will calculate the monthly mean

AQ3 (TES-ozonesonde), ppbv

> 2T bias of partial column ozone from each
TR t ) S instrument relative to ozonesondes (using
the weighting function for each profile) for 5-
s Verstraeten et al., 2013

6 latitude bands for the entire length of each
satellite record.
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TTommRsemm oo ETEEEEES We will specify a format for the satellite
IASI-FORLI vs Ozonesondes, Sfc-300 hPa, NH ozone records. If the instrument groups are

80° N<S0° N 30° N=60° N 0° N30° N able to provide data to the SOWG in this
| T S format, we will assess the bias against

2 sondes. If not, we will provide the
ngWWWHWW WWWWW@W methodology to the instrument group and TU AR
Surface-300PPa Surlgee-300RPa

2008 2008 2010 2011 2012 2013 2[)14. .2008 2009 2010 2011 2012 2013 21]‘1;1. IQUﬂB 2009 2010 2011 2012 2013 2[)1;1. . aSk them to do the Sonde com parlson ’
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Approach 2: Sampling patterns and vertical sensitivity

‘ _ Satellite
~ Satellite instrument B

~ instrument A Satellite
instrument C “
S

O, sampled at

the time, location
vertical sensitivity

chemistry and

I
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| Analyzed transport of (_each

| meteorology model contributing
| satellite
—— e - instrument
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The model acts an intermediary to help reconcile trends reported by satellites A, B, C...
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Statistical methods

We will use a range of methods to determine
corresponding model and observed:

* Non-linear trends
« Atmospheric growth rates
« Step-wise changes, e.g. Covid-19

All taking into consideration data uncertainties so we
can investigate robustness of our findings.
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Study period: 2004-Spring 2021

An Initial iist (guided by TOAR-I) of relevant data.

Satellite - Instrument Time period Groups
Metop A,B,C - IASI 2008 - present | LATMOS (FORLI retrieval) . .
LISA (KOPRAFIT retrieval) « We will also include

Metop A,B,C- GOME-2 | 2008 - present | U. Bremen OMI) and GEMS (tO prowde

TrO, diurnal cycle).
Metop - IASI/GOME-2 2008 - present | LISA (KOPRAFIT)

STFC _
A oM 002 ASAGSEC « We have decided to analyse
ura - trop. - present :
column KNMI data _to Spring 2021 so we
can include the pandemic
Aura - OMI/MLS 2004 - present | NASA/GSFC

period and the anticipated

Aura - OMI profile 2004 - present | SAO return of emissions.

Aqua - AIRS/ Aura - OMI | 2004 - present | NASA/JPL
Aura - TES 2004 - 2010 NASA/JPL

Envisat - SCIAMACHY 2002 - 2012 U. Bremen -I-U A R
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Secondary goal of the SOWG

The broader community is central to the success of the
SOWG.

We will coordinate TOAR-related studies of satellite
retrievals of TrO,.

Data and model output will be made available in a uniform
data format for further scientific exploitation.
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Indicative timelines

Summer 2020: Solicit participation in working group and set up virtual meetings

Fall 2020: Generate the methodology for direct satellite-sonde comparisons to be distributed to the
various groups

Winter 2020: Establish the evaluation period to be used as well as a common definition for the
vertical extent of the measurements (e.g. tropospheric ozone column, partial column, individual
pressure levels, etc).

Spring 2021: Request data from the satellite groups (updates from TOAR-I contributors).
Summer 2021: Begin analysis using the model output to reconcile difference among the satellite
trends up to Spring 2021, taking into account big changes in 2020 due to Covid-19 and expected

emission changes in 2021.

Spring 2022: Complete analysis using the model and assess the consistency of the satellite trends
with one another and with in situ data

Fall 2022-Winter 2023: Write up results of our analysis for publication

Spring 2024: submit for publication in TOAR II.
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