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TOAR-Il in a nutshell - the relevance of data for TOAR-II

TOAR-II continues the
successful work of TOAR-I
and lasts until 2024

TOAR-II will provide updated
and extended metrics on

tropospheric ozone. I will provide an updated

—....e of the science estimate
_ of ozone’s global distribution
and trends relevant to climate,

num an 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
exploitation of the TOAR
Surface Ozone Database

ODAR-Il reaches out to the
international scientific
community
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The TOAR database: foundation of the first assessment

MNetwork name Short Regional Data center or data provider Number of
name coverage stations

Table 1: Ozone monitoring networks as defined in the TOAR database®. DOI: https://doi.org/10.1525/elementa. 244 t1 h tt S - H o i n fZ_' u e I i C h d e
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TOAR database: new content for TOAR-II

Add ozone precursor and
meteorological data
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The TOAR data centre: more than a database

TOAR Data Centre

@JSC, Forschungszentrum Jiilich

develops / operates / maintains

O b s

TOAR Database Infrastructure

N EW TOAR Data Portal TOAR Web TOAR Database TOAR Data N EW
- — Services Publications
L1 | —
= = R -_—
https://toar-data.org https://join.fz-juelich.de communities/ TOAR

data access

link

link

data
submission
External Ozone ,
Data Sources :‘% Data provider
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Design of a new TOAR data portal https://toar-data.org
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Design of a new TOAR data portal

Example: Ozone sonde & LIDAR data
TUAH Home Data Access ~ About Contact

THE WORLD OZONE AND ULTRAVIOLET
RADIATION DATA CENTRE (WOUDC)
Yy WORLD

7 o : z
> (: METEORGLOGICAL “The World Ozone and Ultraviolet Radiation Data Centre (WOUDC) is one of six World Data Centres which are
ORGANIZATION part of the Global Watch of the World ical Organization. The WOUDC data
centre ..More

G resTapl Gcontact  (C) License

SOUTHERN HEMISPHERE ADDITIONAL
OZONESONDES

Anumber of ozonesonde stations are operating in the tropics, ics, and th
general, but with differing frequency and reporting p SHADOZ (South
‘OZonesondes) .. More

D REST:API 5%.:1 ©Lina\sz

NETWORK FOR THE DETECTION OF
ATMOSPHERIC COMPOSITION CHANGE

The international Network for the Detection of Atmospheric Composition Change (NDACC) is composed of
more than 70 globally distri ground-based, iing research stations with more than 160

currently active instruments ..More

e REST:AP Elomm ©Line|1s=

https://toar-data.org

Goal:

Provide easy access to
tropospheric ozone
datasets

Direct link to data (as direct as possible)

Descriptive text with link to home page

__— Link to REST API (if available)

Contact form or email (if available)

Data use policy (if available)

v !

Martin G. Schultz on behalf of the TOAR-II SC
TOAR-II Quickstart Event (virtual), 16 Sept 2020

(@Ol

—> @HEST:API l.'.‘:ontan't ©Linense

https://igacproject.org/activities/TOAR/TOAR-II

10AR

tropospheric
ozone
assessment II

reporf? W



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://igacproject.org/activities/TOAR/TOAR-II
https://toar-data.org/

TOAR data publications https://b2share.fzjuelich.de

for Q,SEARCH
HELP [eeUINUNA(=0 UPLOAD  CONTACT +JLogin

TOAR timeseries of ground-level ozone at station GuCheng (GCH), China We can how issue dataset

by Xu Xiaobin; Chinese Academy of Meteorological Sciences (CAMS), China Meteorological Administration (CMAK

Jun 18, 2020 d inor your data

Abstract: Timeseries of 1-hourly measurements of ground-level ozone at station GuCheng (GCH), China.

These data were provided by Prof.Dr, Xiaobin Xu of Key Laboratory for Atmospheric Chemistry (KLAC), Chinese Academy of Meteorological Sciences

[CAMS), China Meteoralagical Administration (CMA) in the cantext of the Tropaspheric Ozone Assessment Report (TOAR). 9
For further infermation about TOAR see hitp:/fwww.igacproject.org/activities TOAR.

An uptodate record of this data can be found In the TOAR database at https://toar-data.fz-juelich.de/apl/getCoverage/7id=48237&

You get a citeable reference

Seriesinformation: This timeseries belongs to the collection httpa/dei.org/10.34730/b26288bee2 3b4b 1 dabad7ce 1 [db4387e of TOAR datasets from
station GuCheng (GCH), China.

& - COMMUNITIES OAR

Jan 27, 2020

Technicalinfo: The data are formatted as a csv file with variable header information. Each header line begins with # and contains key: value metadata
elements.

The data file was penerated by the TOAR database query https:/itoar-data fz-juelich defapi/getCoverape/?id - GCHRsampling_method-hourby&
version_tag=1.0 (not yet implemented),

A detailed description of the file format and the metadata elements can be found at: https:/itoar-data-portal fz-juelich.de/docs/surfacedata
STOAR_file_format_vZ_pdf (not yet implemented).

Software tools for werking with these data are avallable at hitps:/fjuglt.fz-juelich.de/m.schultz/toar-public-utilities,

L R P R - PR TR TR SN

ywords: TOAR, air quality, tropospheric ozone;
DOI: 10.34730/9f767ab1de5947a%ac7b0bbe501f6b41 IRy

Name Size Open Access True «*
» B CAMS_GCH_03.2006-2018 vi-0csv € 2.43MB Embarge Date Tuesday, March 24, 2020 12:00 AM
License Creative Commans Attribution (CC-BY)
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TOAR database: technical enhancements

Improved data model and new REST API

Implement FAIR and e Ao loopesse R
Open Data principles / &

' Performance and functionality
l'!nnn | enhancements

Obtain Core Trust Seal certification

W
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TOAR database: improve
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TOAR-II will make use of more and higher-resolution
geospatial datasets

Such global datasets have turned out to be very useful for
a globally consistent station characterisation

Figure 4: Examples of geo-
physical and geographic
data layers from the current

TOAR database (left) and

NOx emissions ﬁ

- . additional information that
g sty - will be collected and used in
_ -\ ‘\ IntelliAQ (right). Each layer
E 5 . depicts a region of ~30 * 30
s A — N km around the city of
. 37 ISR Cologne, Germany. TU AH
lomrqualsyaau X ' s;eel map S
. LAI leaf area index.
. tropospheric
Source: IntelliAQ proposal ozone

assessment II

report
Martin G. Schultz on behalf of the TOAR-II SC . . R W
TOAR-Il Quickstart Event (virtual), 16 Sept 2020 |@ ® https://igacproject.org/activities/TOAR/TOAR-I| (4



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://igacproject.org/activities/TOAR/TOAR-II

TOAR-II will integrate thousands of additional measurements

from OpenAQ

O pe n a q Programmatic, transparent access to historical + NRT

_99
— ]

openaq

Martin G. Schultz on behalf of the TOAR-II SC
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station AQ data in a universal format:

Primarily gov't sources

~594 million total measurements
~600,000 added daily

12000+ stations in 93 countries
Data accessible via API, csv files, user-

customized files / basic visualizations via
openag.org
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TOAR-II will integrate thousands of additional measurements
from OpenAQ

B Challenges:

rwy .4 m Full / historical OpenAQ dataset stored as JSON dumps on
" Amazon S3 cloud data storage (APl access only for last two
years)
‘ B Data mapping from source service (OpenAQ) to target service
(TOAR database) is required
=29 W Solution:
——
openaq  , aonss B Use an intermediate PostgreSQL database for data staging
‘ B Parse daily real-time JSON dumps into PostgreSQL
B Extract stations and parameters from parsed JSON records
TOAR Web TOAR Database mC : : 3 2
S —_ reate Timeseries in TOAR database based on station and
 ——— <
o data access = parameter
“-: i "{,‘4 .. - . . 0 -
Nzt [E— B Match real-time data to Timeseries and import data -I-U AH
Apache
B Workflow automation with Apache Airflow ~A|rﬁow
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TOAR-II Data infrastructure roadmap

Implement web applications
Receive data submissions
Update large network data
Generate sample products

» Design data infrastructure
» Bring data backend online

2021 2023
(e = ® o)
@ -/ @
2022
« Optimize performance * Generate final products
« Design web services for TOAR-II * Publish data products

» Receive first data submissions(*)

(limited data submissions are always welcome
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Quick links

Web interface to database: https://join.fz-juelich.de

REST API for software access to database: https://join.fz-juelich.de/services/rest/surfacedata/
Pre-compiled data products: https://doi.org/10.1594/PANGAEA.876108

Git repository with (very limited) software: https://jugit.fz-juelich.de/m.schultz/toar-public-utilities

TOAR-II

TOAR data portal: https://toar-data.org/

Web interface to database: https://join2.fz-juelich.de (TBD)

REST API for software access to database: TBD

Pre-compiled data products: https://b2share.fz-juelich.de/communities/TOAR
TOAR data publications: https://b2share.fz-juelich.de/communities/TOAR

Git repository: https://gitlab.version.fz-juelich.de/toar (currently only internal use) -I-U A H
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