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Suuret Haasteet:

Miten vastataan

U clear and ambitious vision
U empirical and experimental (laboratory, field, instrument developing...)
U theoretical (basic theories, simulations, model development..)
U multidisciplinary (physics, chemistry, biology, meteorology, etc)
U from research to innovations; new SMEs
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China’s choking cocktail

Cleaning up ity and indoor iy will require a deeper undersuanding of the
unprecedented Chemical reasctions between pollutants, savs MarkKu Kulmala,
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Prof. Markku Kulmala
University of Helsinki
Department of Physics
markku.kulmala@helsinki.fi

Nature Comment
Nature 526, 497-499
(22 October 2015)
doi:10.1038/526497a

“Cleaning up city and indoor air will
require a deeper
understanding of the
unprecedented chemical
reactions between
pollutants”, says Markku Kulmala.



Air Pollution - weather/climate interactions
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Vesi, Ilmasto ja ilmanlaatu

 |Imasto muuttuu
-> kuivuus/rankkasateet/myrksyt

e |Iman laatu heikkenee
-> sateet muuttuvat

e Uusla kuivuus alueita
-> veden keraaminen ilmasta viela tarkeammaksi



The Climate System: Interactions
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CLIMATE CHANGE
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COBACC feedback loops
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Observation for Climate and Air Quality, A Three-way Street:
Satellites provide context, Ground-based provides detalls, & Models
complete the picture

Ground-based Satellites
> -

CURRENT STATE
e Initial Conditions
* Assimilation

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

4D targeted chemical
&
microphysical detail
point-location
time series

Model Validation
» Parameterizations
 Climate Sensitivity
» Underlying mechanisms
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Models

space-time int/e’rpolation,

calculatioﬁ\a;ld prediction



Global SMEAR - the integrated approach

Currently
Observations
(see IPCC 2013)
are fragmented
Into:

1) Greenhouse
gases

2) Aerosols

3) Air quality

4) Ecosystems

5) ..

We need an
Integrated
approach!
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SMEAR ll-station (boreal forest,
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CONTINUOUS, COMPREHENSIVE OBSERVATIONS

SMEARIII

Station for measuring Forest Ecosystem - Atmosphere Relations
University of Helsinki, Forestry Field Station, Hyytidla

TREE ATMOSPHERE
- gas exchange - aerosols
- water flows - atmosphere chemistry
- growth & structure - cloud micr sics -
PR .'. - canopy light - micrometgorology Lo
UL T environment - irradianc R
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- gas concentrations
Qver 1200 s - temperature
different | ak
variables —AKES URBAN Peatlands

Site for ICOS, ACTRIS, INGOS, EXPEER, ANAEE, LifeWatch,

Also WMO, EMEP, CARBOEUROPE, NITROEUROPE, EUCAARI,
PEGASQS, ...
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PEEX (Pan Eurasian 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

Helsinki «

-, Silk Road Economic Belt
+ North Rotterdam _ Two corridors from China to EU
: Central Pa“‘:alals mﬁw Chelyabinsk
1 South belts proposed
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Sources: Xinjlang Regional
Development and Reform

. e ; : = Guangzhou
Related aCtIVItIeS Commisskon; China Daily Fangcheng £
1 Asian Infrastructure Investment Bank

u China-led, lending for infrastructure projects
1 Silk Road Fund

o Invest In businesses



Atma-spheﬁc chemistry
Air mass transport A




