Two hats:
Experience with the roles as data provider in AC SAF and

== as heavy data user at FMI
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ATMOSPHERIC COMPOQSITION User Workshop on Satellite Atmospheric Composition:
MONITORING raising awareness and expert consultation, 23-25 June
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Major Themes @ isnr g

Ozone chemistry (03, Bro, 0cIO0)

Area [million km?]

Air quality (N0o2, HCHO, aerosols, CO)

La

Environmental security (Aerosols, NO2, UV)

Natural hazards (so2, aerosols) Volcanic dust in airplane engine

Policy monitoring (03, NO2, SO2, CO...)

Health (uv, NO2..)
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CDOP-4 planning ongoing (2022-2027)
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Wildfire Becomes Deadliest
in California History

GOME-2 METOP-A/B - 12/11/2018
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Wildfires in California in 2018
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Anthropogenic sources

GOME-2 NO2 04/06/2018

GOME-2 METOP-A/B - 16/04/2018 g
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Yuzhno-Russkoye oil field
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NO2 from Highweld in spreading over
Industrial emissions, SO2 from Norilsk Botswana, Zimbabwe and Mosambik and

metal smelter on 16/04/2018 southern Indian Ocean on 4th June. Main
sources energy production and traffic



Long transport and biochemistry

snuated Backscatter, km” sr’ UTC: 2018-06-25 15:31:45.2 to 2018-06-25 15:45:13.8 Version: 3.40 Standard Daytime

GOME-2 METOP-A/B - 25/06/2018
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Saharan dust transported to Caribbean. And NASAs
Calibso lidar showing dust layers on altitude of 3-6 km.
Effect to biological processes in Caribbean



Aviation services




GOME-2 BrO 28/01/2018
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BrO measured by GOME-2 between 28th Jan - 17th March 2018 with several strong
episodes. The release of BrO in Polar areas requires special conditions related to e.g. sea
ice, sea salt aerosols, low temperatures and sunlight.



Difficult to get the user requirements:
Timeliness — easy
Accuracy, precission — not so, depends on target applications etc
Data formats — different opinions, but NetCDF is the way to go?

User commitments to use the data:
Data providers need this kind of commitments — resource allocations
Data users does not want to commit themself — fully understandable

L2 versus L3: Depends on user




USER trainings and
workshops

Participants from various
backgrounds: environmental
offices, researchers, PhD-
students from other fields
than remote sensing, start
up companies...
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User requirements for
data

First joint training course on atmospheric composition, Romania:
EUMETSAT, CAMS, ESA, Babes-Bolyai University



User support and prepardness

Wekeo / | R
Jupyter Hub

. 1 showed how AC SAF GOME-2 Level 2 data can be loaded and r0d AC SAF GOME-2 Level 2 data m
J u I 1a Wagel nan / M E EO asurements can further be influenced by clouds. Thus, there are s steps required to e data.
ols

2.1.2 AC SAF - GOME-2 - Level 2 - Pre-processing

Selected data downloaded
to hub beforehand
Jupyter notebook scripts
available, executed in the
hub with the data

Easy to test

Easy to get the first results
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Heavy data user:

Weather services
Research:

Marine
Atmosphere
Cryosphere

Air quality
Climate

Space

Atmospheric composition point of view



Reports for domestic authorities
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Ministry of Environment: Satellite

: : NO2 over Helsinki, Finland: Effect of the wind direction
observations to monitor AQ



Reports for international organizations

~ 1.11.2019-30.4.2020
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SPARC/IO3C/GAW Report on
Long-term Ozone Trends and
Uncertainties in the Stratosphere

L Petropaviovskikh, S. Godin-Beekmann, D. Hubert, R. Damadeo, B. Hassler, V. Sofieva
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Reports on air quality, like for World Bank, SPARC....



Reports for private sector
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Private sector example: Satellite AQ data
support sustainable development, Neste
refinery near Helsinki
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https://www.dropbox.com/s/1v44pgs6375x6q1/Neste%2520Sustainability%2520Report%25202018.pdf?dI=0



Science

OCO-2 mean XCO2 anomalies, 2014-2016

Anthropogenic CO2 emission areas from OCO-2

Hakkarainen, J., I. lalongo, and J. Tamminen (2016), Direct space-based observations of anthropogenic
CO2emission areas from OCO-2,Geo-phys. Res. Lett.,43, 11,400-11,406,d0i:10.1002/2016GL070885.



Science

Average OMI boundary layer SO2 50, [DU)
around Hada Al Sham, Saudi Arabia Hada Al Sham I1.o
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Hakala, S., Alghamdi, M. A., Paasonen, P., Vakkari, V., Khoder, M. 1., Neitola, K., Dada, L., Abdelmaksoud,
A.S., Al-Jeelani, H., Shabbaj, I. I., Almehmadi, F. M., Sundstrém, A.-M., Lihavainen, H., Kerminen, V.-M.,,
Kontkanen, J., Kulmala, M., Hussein, T., and Hyvarinen, A.-P.: New particle formation, growth and

apparent shrinkage at a rural background site in western Saudi Arabia, Atmos. Chem. Phys., 19, 10537—
10555, https://doi.org/10.5194/acp-19-10537-2019, 2019..



Data formats:

* Data stored in such a way that modern interfaces (like Panobly, pcolormesh) can read and
map the files (= no 1D structures)

e Consistent file structure with date and time parameters

e Level 3 -> Daily global maps

e NetCDF instead of BUFR or native formats

Data size:
* File sizes should be manageable (full data versus selected parameters / spatial area)

Interfaces:
e Easy to download: Good APIs, WMS for quick looks, simple FTP services




