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» Long-term deployment (20 years)
+ Near real time data provision
= Open data policy (GMES/GEO/GEOSS)
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Near Real Time Evaluation of MACC Results
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IAGOS-CORE Instrumentation
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Parameter MOZAIC CORE Phase I
Ozone 1994 2011 2004
Water Vapour 1994 2011 2004
Carbon Monoxide 2002 2011 2004
Odd Nitrogen (NO,) 2001 2011 2004
Nitrogen Oxides(NO,) 201 2004
Carbon dioxide 2013 2004
Methane 2013 2004
Aerosol nurber 2013/2014 2004
concentration and size
Cloud particle number
concentration At
~100 trace species 2004
Data Sets for GEOSS




IAGOS-CORE GHG Measurement
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Example: Building UT-LS Climatologies
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Example: Climatology of Tropos. Profiles
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Annual cycle of tropospheric column CO for 1994 - 2009:
Column data from observation (blue) and completed profiles (red)

Sampling frequency for US East Coast and Japan << Germany
=> Since 2012 China Airlines operation covers Far East Region

- . R. Zbinden et al.,
—> Need for US Airline participation in IAGOS in pr;r;_ ?;ricap
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Beneflt of US Airline Part|C|pat|on

Figure by S. Daniel Jacob, h7%Q\A.
=5 -

Flight tracks and flight frequency during 2009 of all A330 aircraft based in the US.

At present there are two large US airlines with A330s in their fleets:
- Delta Airlines operates 32 A330's, currently the largest A330 fleet in the USA.
- US Airways operates 16 A330s, with delivery of 8 more in 2013-2014.
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Scientific Value

Impact

e Changes in the Tropopause Region

— high spatial and temporal resolution
of in-situ observations

— ozone background and trend
— water vapour background and trend
e Validation of Atmospheric Models
and Satellite Retrievals

— tropospheric profiles of
H,0, O,, CO, NOy, aerosol, CO2, CHa

e Global Air Quality
— influence of developing regions
— long-range transport of air pollutants
— biomass burning, climate change, ...
e International Transfer Standards
— same systems everywhere
— regular Quality Assurance

IAGOS provides essential
information for:

Climate Change (IPCC)
Air Quality (UNECE-CLRTAP)
Carbon Cycle (Kyoto Protocol)
Ozone layer (Montreal Protocol)
Atmospheric Impact of Aviation
- emission trading
- climate-optimized routing
Support to Aviation Industry

- hazardous weather including
volcanic ash and mineral dust

- optimized fuel consumption
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JAGOS Partners Associated Airlines
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# Deutsches Zentrum fir Luft- und MoU signed 2012
BLR Raumfahrt, Oberpfaffenhofen, D AIR FRANCE 3rd IAGOS-CORE, 2013
University of Manchester, U.K. 1 MOZAIC -2008
Max-Planck-Gesellschaft, D BRITISH AIRWAYS = Partner
. o MoU signed 2012
Karlsruhe Institute of Technology, D IBERIAY 5th IAGOS-CORE, 2013
Leibniz-Institut fur Troposphéren- S CATHAY PACIFIC MoU signed 2012
forschung, Leipzig, D 4th IAGOS-CORE, 2013
N
i Deutsche Lufthansa AG, D @A'frﬂamfbia MOZAIC since 2005
M‘ﬁ:’s AIRBUS, Bristol, UK and Toulouse, F Austrian 7 MOZAIC -2006
BRITISH AIRWAYS = British Airways plc, U.K. " N
P _ "A Interest in
“%M;}——- enviscope GmbH, Frankfurt, D SOUTH AFRICAN AIRWAYS collaboration
METEQ Météo France, Toulouse, F A Interestin
FRANCE & collaboration
ysy World Meteorological Organization, Philiopi .
{ex) hilippine Interest in
g Geneva, CH ﬂA'ﬂmes collaboration




Www.iagos.org

" |[PCC ranks in-situ measurements of the vertical
structure of the troposphere and tropopause
region (UT-LS) of paramount importance to the
development of the scientific basis for mitigation
of climate change and global air quality issues.

" Long-term, frequent, regular, accurate, and
spatially resolved in-situ observations of
atmospheric chemical composition in the UT-LS
are very sparse compared to the surface.
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Cavity Attenuated Phase Shift CAPS Simple and robust sensor design.
High Reflectiity Mirors Cetoctor Convincing evaluation of light
/ extinction and NO, detectors.
= ( > @ Responds to requests from IAGOS
e VN Steering Committee on providing
— . an AQ package.

Kebabian and Freedman, Rev. Sci. Instrum. 2007 C|ose collaboration with Aerodyne Res.

a.petzold@fz-juelich.de | NOAAESRL | Boulder,CO | 21-22 May 2013




At work : Lufthansa Technik, Sabena Technik, CNRS,

el
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Summary

IAGOS complements the global observing systems by using the
existing air transport infrastructure

IAGOS can't replace other observing systems, because it can't:
e sample the marine boundary layer = ships
e sample the remote continental boundary layer = surface networks

e probe the austral polar region
=> research aircraft, ships, surface stations

e probe the middle and upper stratosphere except over the arctic
= satellites, balloons, research aircraft

IAGOS is currently the only way to:

e provide regular in-situ observations in the UTLS over mid-latitudes
at high spatial resolution

e provide regular profiles of greenhouse gases, reactive gases and
aerosol concentration in the troposphere over continental sites
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