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Andreas Volz -Thomas and Valérie Thouret awarded a medal from

the Academy of Air and Space

Andreas Volz Thomas and Valérie Thouret received medals for their contribution to the
development of the IAGOS research infrastructure over the past 20 years. The medals were
awarded by the Air and Space Academy (http://www.academie-air-espace.com/) in a special

ceremony in the Salle des lllustres in Toulouse.
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Andreas Volz-Thomas and Valérie Thouret with their medals.

Highlights

Installation of P2d (for CO 2, CH 4, CO, H 20) on Lufthansa Al KO

IAGOS P2D-SNO1 was successfully installed and operated for its first deployment period during
September and October 2018 on board the Lufthansa Airbus A330 (tail sign D-AIKO). Due to a
colder than expected temperature in the avionics bay, further adjustments had to be made to
ensure proper temperature stabilisation of P2D, a prerequisite for accurate measurements of
greenhouse gases. Nevertheless, first data have been collected for CO, and CH. on several
flights. P2D-SNO1 has now undergone a minor change to address the temperature control and
is ready for its next deployment on board D-AIKO.



http://www.academie-air-espace.com/
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IAGOS P2d (D-AIKO) 2018-09-12 02:39:59
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First data provided by P2D-SNO1 during the ascent out of Boston Logan airport on September
12, 2018. A clear enhancement of the greenhouse gases CO; and CH4 can be seen near the
surface, and around 11.5 km altitude.

First Year of Operation of P2c (aerosol) on IAGOS -CARIBIC

After 12 months of continuous operation on board the IAGOS-CARIBIC container, the IAGOS
Aerosol instrument P2c provided observational data of high scientific relevance. The instrument
measures particle number concentrations for three types of aerosol particles: (1) the total
aerosol with particle diameters from 15 nm; (2) non-volatile particles of the same size range,
which are composed of refractory material such as mineral dust, sea salt, volcanic ash, or black
carbon; (3) and particles larger than 250 nm in diameter, which contribute to the accumulation
mode of the atmospheric aerosol population.
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First vertical profiles of aerosol number concentration over Munich airport, measured during the
descent into the airport on 11 October 2018; the left panels shows particles larger than 250 nm
in diameter (accumulation mode aerosol), whereas the right panel shows the total aerosol for
particles larger than 15 nm. The altitude is given in units of pressure (hPa).
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Time series of aerosol number concentration measured at cruise altitude during the flight from
San Francisco to Munich at 11 October 2018; the blue line shows the total aerosol while the red
line refers to the non-volatile particles; the altitude is given in units of pressure (hPa).

Above, the first vertical profiles of accumulation mode (left panel) and total aerosol (right panel)
are shown for an approach into Munich airport on 11 October 2018. It is clearly visible that
larger particles of the accumulation mode are confined to altitudes below 700 hPa pressure
altitude (approx. 2.2 km above ground for Munich conditions) and thus are restricted to the
planetary boundary layer. On the other hand, the layer of enhanced aerosol number
concentration at 400 hPa contains particles smaller than 250 nm. This type of measurement will
permit the investigation of aerosol transport mechanisms and distribution properties.

The observation of aerosol number concentrations at cruise altitude (pressure below 350 hPa)
and in particular of that for non-volatile particles as shown above, points directly at the
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particulate matter emission of cruising passenger aircraft. This type of observation was not
possible in IAGOS before. The high and short-duration peaks in aerosol number concentration
are caused most likely by aircraft whereas the variable background concentrations are
influenced by the transport of large-scale airmasses. Detailed scientific analyses of the evolved
aerosol data set have just started.

First Measurements by the Aerosol Mass Spec trometer on

IAGOS -CARIBIC

The newly developed, fully automated aerosol mass spectrometer (CARIBIC-AMS) started its
operation in the IAGOS-CARIBIC container in 2018. After several technical test flights which
were used to test and improve the automation procedures, first successful measurement flights
were conducted in October 2018. The CARIBIC-AMS operated during two long-range flights
between Munich and Shanghai, measuring mass concentration of aerosol components like
sulfate, nitrate, ammonium and organics. The nominal time resolution of the instrument is 30
seconds, although for low concentrations longer averaging cycles (e.g. 5 min) may be
necessary. First data analysis of the sulfate mass concentration showed variations along with
ozone concentration in the upper troposphere and lowermost stratosphere, indicating the
influence of the Junge aerosol layer on the lowermost stratosphere. Final quantification of the
data still requires a more detailed laboratory characterization and validation, but first results
show good agreement with co-located instruments during ground-based measurements.
However, these calibrations still have to be repeated for pressure conditions relevant to the
Upper troposphere- lower stratosphere (UTLS). It is now intended to operate the CARIBIC-
AMS in all upcoming IAGOS-CARIBIC flights. Such regular aerosol composition measurements
in the UTLS will significantly increase our knowledge and understanding of UTLS aerosol.

Fun ding of ENVRI -FAIR accepted and co -ordinated by  FZ Juelich

/ Andreas Petzold

The proposal to the European Union for the ENVRI-Fair project was accepted. The project will

begin in 2019 and will be co-ordinated by Andreas Petzold. ENVRI-FAIR is the connection of

the Cluster of Environmental Research Infrastructures (ENVRI) to the European Open Science

Cloud (EOSC). The overarching goal of the project is to have the participating research
infrastructures providing d a FAIROG pireiples; thoses beinigh a t con
d-indabled &Accessibled dnteroperableband dreusable§ see envri-fair.eu for details. The project

is financed for 4 years and will allow 4 personnel to be employed at FZJ and 3 personnel to be

employed at CNRS.

CAMS 84 -phase 2 launched in October 2018

The proposal for the extension to the Copernicus Atmosphere Monitoring Service (CAMS-84)
was accepted by the European Union. The new phase of the service kicked-off in October.
The daily validation of real time global and regional forecasts using IAGOS ozone and carbon
monoxide that was part of phase 1 continues but will expand in the second phase to include the
additional IAGOS products, water vapour, carbon dioxide, methane and nitrogen oxides.

IAGOS Annual Meeting in June 2018

The Annual Meeting of IAGOS took place at Météo France from 18.06.2018 to 19.06.2018.
The meeting was conducive to improving the dialogue among the different contributors
including Airbus, the Airlines and the subcontractors as well as representatives from the
funding agencies, other research infrastructures and the end users of IAGOS products.
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Participants of the IAGOS Annual Meeting at Météo France, Toulouse, June 18/19 2018.

The invited speaker Michael Prather from the University of Irvine California outlined the
importance of IAGOS in the wider scientific community and set IAGOS in a historical context.
Oksana Tarasova from the World Meteorological Organisation described the importance of
IAGOS measurements to the global observing network and Global Atmosphere Watch. The
rest of the presentations on the first day were given by Airbus, the airlines, the research
infrastructures and funding agencies and were followed by an evening cruise along the Canal
du Midi. The second day was dedicated to the latest scientific results and analysis presented by
all Members and their research groups.

Tropospheric  Ozone Assessment Report

The Tropospheric Ozone Assessment report (TOAR) is an activity of the International Global
Atmospheric Chemistry Project. Gaudel et al., 2018 highlighted the important contribution from
IAGOS in establishing the present-day distribution and trends of tropospheric ozone.

Strategy Report on Research Infrastructures 2018

The new Strategy Report on Research Infrastructures 2018 has
been published by ESFRI together with the ESFRI Roadmap 2018
and is available for download at roadmap2018.esfri.eu. The report
revisits the evolution and growing maturity of the environmental
research infrastructures and highlights their evolving role in the
European science area. A section on lessons learned during the
past ESFRI roadmaps points at the need for focusing on projects of
SSRGS strategic importance, with high added-value and significant potential
STRATEGY to develop unique resources and services for European research

REPORT - i
ON RESEARCH and innovation.

LN LUHL {3 The role of IAGOS in this environment is highlighted in the
Landscape Analyses and in the ESFRI Landmarks descriptions.
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Moving IAGOS -CARIBIC to an Airbus A350

The Lufthansa Airbus A340-600 (D-AIHE), on which the CARIBIC laboratory has been
deployed since 2004, will be phased out in summer 2020 (based on the current planning). A
first assessment considering aircraft specifications, destinations and size of fleet identified an
Airbus A350 as most suitable future aircraft. In January 2018, KIT, along with Lufthansa
Technik, Airbus, and enviscope launched a feasiblility study to assess all certification-relevant
issues for the deployment of the CARIBIC laboratory on board an A350. For instance, this
included the general certification level of the CARIBIC laboratory (form1 yes or no), the entire
safety concept (including smoke detection and the ventilation), EMI issues, the thermal budget
(cooling concept), allowed mechanical loads, the air inlet system (including the mount at the
fuselage), the possibility to certify rack envelopes (regarding maximum weight and power
consumption), and further potentially critical issues such as bird strike or the consequences of
engine burst events. Besides two physical meetings in Hamburg (Germany), the technical
discussion occurred during 2-weekly telephone and video conferences. During three further
telephone conferences, the representatives of Airbus, Lufthansa, Lufthansa Technik, and KIT
negotiated the contractual issues. The level of cooperation and the conditions on which Airbus
can provide technical data and how these technical data can be used by Lufthansa Technik,
have been defined. The feasibility study will finish in March 2019, having found feasible
solutions for all issues, including a price tag from Airbus for the provision of data and certain
services (e.g. CFD calculations around the air inlet system or the installation of an optical
window for a remote-sensing instrument). Based on the present planning, the modification of an
A350 is scheduled for December 2020.

Article on hydroxyl and CI radicals in Nature Partner Journal
(npj)

The hydroxyl radical OH is the dominant atmospheric cleansing agent and thus fundamental in
atmospheric chemistry. It oxidises most atmospheric pollutants and therefore initiates their
removal (e.g. by rainout) from the atmosphere. Li et al. (2018) used IAGOS-CARIBIC
measurements of CHs, CHsCl and SFe to determine effective OH concentrations in the
troposphere and lower stratosphere. Based on the difference in the calculated OH
concentrations for CH4 and CHsCl even the average concentration of the Cl radical in the lower
stratosphere was inferred. A significant trend of the radical concentrations could not be found
for the six years covered by this study.

Article on atmospheric impact of forest fires published in PNAS

Unique information about the abundance and evolution of wildfire-emitted black carbon (BC) in
the lowermost part of the stratosphere (LMS) was obtained from long-term airborne
measurements made by IAGOS-CARIBIC. Ditas et al. 2018 demonstrate that wildfires can
dramatically increase BC mass concentration in the LMS, substantially enhance regional
climate forcing, and are a challenge for model simulations. Climate change is expected to
increase the frequency and spread of wildfires. Thus, recording a present-day baseline with
extensive and long-term measurements should help to constrain model estimations of the
climate impact of BC and foster our fundamental understanding of future climate change.
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IAGOS Outreach Highlights
IAGOS Movie

The first highlight in this section is the production of the IAGOS movie. All Members were filmed
at their respective institutes. The movie was created in two versions of 3 and 9 minutes in
duration. It was distributed on USB keys as gifts for attendees at the Annual Meeting, and is
also available on the IAGOS website and on youtube.

Video for EUMETSAT MOOC

IAGOS took part in the Massive Online Open Course on Monitoring Atmospheric Composition
run by EUMETSAT (The European Organisation for the Exploitation of Meteorological Satellites
i s Europeds oper at)iaodnte |CopsraicuseAtmosphess Manitceing Sgrvice
(CAMS). The course, which is freely accessible after registration, explains how observations of
theEart hds at mosphere are col | ec taaddhow theserare ased
for improving forecasts of air quality. Topic 3 was dedicated to IAGOS and included the
technical aspects and installation, and use of the data with reference to recent extreme events.

IAGOS Participation in the ENVRI booth at EGU Vienna

The 15 Research Infrastructures collaborating in ENVRIP'YS, joined forces again to organize a
joint booth for the Environmental Research Infrastructure (ENVRI) Community at the General
Assembly of the European Geophysical Union (EGU). A presentation on the monitoring of
6 He al tusing IMSOS data helped to animate the booth.

The ENVRI booth at EGU Vienna 2018.

EGU is one of the most important events for all the Environmental Research Infrastructures in
Europe. Every year, the conference brings together around 14000 scientists from more than
100 countries. However, only a fraction of them is aware of the existence of Research
Infrastructures, their mission and the benefits they can offer to every single scientist. The
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ENVRIPLYS Research Infrastructures therefore join forces in promoting the environmental Rls,
organizing a joint booth together, to increase visibility, share costs, and demonstrate the strong
collaboration among them.

CAMS Trade Fair in Lisbon

The CAMS trade fair at the kick-off meeting for the CAMS-84 phase 2 was a good opportunity
to connect with the users of IAGOS products, and other data providers.

The CAMS Trade Fair in Lisbon.

IAGOS is organised as an International not-for-profit Association (AISBL) with its seat in
Brussels.

Members of IAGOS-AISBL are:

Forschungszentrum Julich GmbH, EZJ
Julich, Germany

Centre National de la Recherche Scientifique, CNRS
Paris, France

Max-Planck Gesellschaft zur Forderung der MPG
Wissenschaften e.V., Minchen, Germany

Météo France, Toulouse, France MF
The University of Manchester, Manchester, UMAN

United Kingdom

Deutsches Zentrum fur Luft- und Raumfahrt e.V., DLR
Koln, Germany


























































