Background: Scope of Global Grand Challenges
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Grand Challenges:

How to answer

v’ clear and ambitious vision / from deep understanding to practical solutions

v' empirical and experimental / modelling and new theories

v' multidisciplinary (physics, chemistry, biology, meteorology, economy, social

sciences etc)

v" from research to innovations; new SMEs
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Value of SMEAR concept

Aerosol effects

+ CCN, CS, Accumulation

15% < mode, AOD 6%
Diffuse radiation N+
Global radiation
GR 6%
0.7% + |
Photosyntesis, 7+
CO, = G&pp - VOCs
+ 10 ppm + 804 + 6%

Carbon sink Kulmalaet al., 2014, BER



COBACC feedback loops
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Global SMEAR — the integrated approach
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Observation for Climate and Air Quality, A Three-way Street:
Satellites provide context, Ground-based provides details, & Models
complete the picture
Ground-based Satellites

CURRENT STATE
e Initial Conditions
e Assimilation

frequent, global
snapshots;
aerosol amount &
aerosol type maps,
plume & layer heights

&

microphysical detail
point-location
time series

Model Validation
» Parameterizations
 Climate Sensitivity
» Underlying mechanisms
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Models
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FEEA (Fan curasian experiment)
2013 - 2033 (-2100)
www.atm.helsinki/peex
PEEX region

Station network, Marine, Airborne, remote sensing,
multiscale modelling, Supradisciplinary



Silk Road Economic Belt and
Maritime Silk Road
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Related activities:
« Asian Infrastructure Investment Bank

+ China-led, lending for infrastructure projects
« Silk Road Fund
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“Cleaning up city and indoor air will
require a deeper
understanding of the
unprecedented chemical
reactions between
pollutants”, says Markku Kulmala.

China’s choking cocktail

Cleaning up city and indoor air will require adeeper understanding of the
unprecedentod chemical reactions Detween pollutants, savs Markko Kulmala.
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