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Institute of Energy and Climate Research , Troposphere

New Directions in Atmospheric Research

Forschungszentrum Jilich, IEK-8: Troposphére
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Atmosphere
~100 k

Earth radius
6370 km



50km

12km

—
200 250 300

Temperature (K)

Composition:
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Stratosphere 18% air mass

Troposphere 82% air mass

N, (78%), O, (20%), Ar (1%), H,0 (~1%)
trace gases (< 0.05 %)
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Atmospheric Trace Gas Degradation by

Oxidation

Global Emission Degradation by

Trace Gas (Million Ton per Year) OH-radikals

CO 2800 85 %
Methan 530 90 %
Alkane 20 90 %
Isoprene 570 90 %
Terpene 140 50 %
NO, 150 50 %
SO, 300 30 %
(CHy),S 30 90 %

CFCl, 0,3 0%



Change of Greenhouse Gases
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Climate Change < JuLicH

(1750 to 2005)

Change of radiative forcing

Co,

Methane, Ozone ...

and use Soot

Aerosol,
Clouds

Solar Radiation

Net anthropogene

-2 -1 0 1 2
radiative forcing (W m2) from IPCC 2007
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Seamless Forecast of Climate Change:

Basis of Mitigation and Adaption

Chemistry-Climate- Interaction

Time scales:
Days, Centuries,
local to regional global
Air Quality and Climate: longterm Climate Change:

Ozone, Aerosol, Clouds, Methane ...

B
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Air Quality
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Guangzhou in Pearl-River-Delta, South China









. Long-term obsevation of the state
of the atmosphere

* Process studies of complex
interaction of the physics and
chemistry
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IAGOS: Global Observation System on

Passenger Aircraft

* European Research Infrastructure (up to 20 a/c)

* Long-term observation on in-service aircraft
* atmospheric trace gases (H,0, 0;, €O, CO,, CH,, NO,, NO,)
e aerosol and cloud particles

* Global scale

* Vertical profiles




Improvement of current weather forecast
models by past observations (MOZAIC)
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Process Studies of Complex Interaction of
the Physics and Chemistry
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HALO test flight for Bellypod and GLORIA







GLORIA onboard Geophysica 4) J0LicH

Geophysica: 20 km ceiling height

GLORIA: The first sucessful flights in December 2011 during
Essence-11 test campaign



GLORIA as a limb sounder provides images 0 JOLICH
* of a large number of chemical species
* with unprecedented vertical and horizontal resolution
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Quantitative Experiments in

™
SAPHIR
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Secondary Organic Aerosol from

Biogenic Emission €<-> Climate

" clouds

A

water vapor
-

aerosol

A

atmospheric oxidation

biogene
emission

&

Kulmala et al., ACP 2004
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Plant-Aerosol-Simulation-Chamber

Air inlet
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Plant chamber Reaction chamber

Mentel, et al., ACP 2009



Reduction of Aerosol Formation by Forest !) JULICH
Emissions with Global Temperatur Increase

.~ Change in Finland
between

1990 and 2100

[l Forest Emissions

- 20% less
aerosol

> 12% less
cooling than
previously estimated

Finnland 1990s Finnland 2100
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. _ nature
Increase of gIObaI temperature / Kiendler-Scharr et al., Nature, 2009

Kiendler-Scharr et al., ACP 2012




Zeppelin NT ... since 2007 used for
Atmospheric Measurements

FORSCHUMNGSZENTRUM




EU-Project PEGASOS 2012 / 2013

(Pan-European-Gas-AeroSOI-Climate Interaction Study)
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e Hyytiala
‘vf Stockholm

= Scientific basis for European action

Kopenhagen - .
on emissions
Cabauw.Tower o« o . . .
r— , = combining air quality and climate
Bdicabiy = accounting for climate chan,
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Atmospheric Research (1) o JULICH

= Future energy supply:
supply, resources, protection of nature and climate, economy

= Impact of energy production and usage on air quality and climate

. Simulation /
n :
observatio Prozess Understanding m

Scientific basis for societal and political decisions:
Energy options, mitigation- and adaption strategies



