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Tuukka Petäjä and the INAR team
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Multidisciplinary research and education for 
atmospheric and Earth system science



Interdisciplinary research and education Institute under the Faculties of Science and Agriculture and 
Forestry in the University of Helsinki
Multiscale research from molecular to global scale with a focus on climate change, air quality, 
biogeochemical cycles and ecosystem processes
255 research, teaching and technical staff
National partners based on a contract in Finnish Meteorological Institute, University of Eastern Finland and 
Tampere University
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WHAT IS INAR?



A total of 255 people, 4/5 in 
Atmospheric sciences, 1/5 in Forestry

Reseach groups in 3 domains:

1) Aerosol physics

2) Meteorology and hydropsphere 
geophysics

3) Ecosystem processes

Study tracks:

1) Bachelor programme in Physics / 
Bachelor program in Science / Other 
applicable BSc programme

2) Master program in Atmospheric 
sciences / Forest Sciences

3) Doctoral program in Atmospheric 
Sciences



CLEAR AND AMBITIOUS VISION
FROM DEEP UNDERSTANDING TO PRACTICAL SOLUTIONS

Activities that INAR or its 
national partners coordinate 
are in bold.

INAR networks and 
stakeholders at National, 
Nordic, European and 
global scales.

INAR



DEEP PROCESS UNDERSTANDING

Continuous and comprehensive in 
situ observations in different 
environments, platforms and 
societies
Targeted gap-filling laboratory 
experiments
Applications of ground- and 
satellite-based remote sensing
Multi-scale modelling
Scientific integration and synthesis 
of the above

Petäjä et al. (2021), Atmos. Chem. Phys. 
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ACTRIS National Facilities

ACTRIS National Facilities

• support long-term observations 
and research

• are operated by experts

• make data available to users 
through the ACTRIS Data Centre

• provide key support to knowledge 
transfer to the atmospheric and 
climate science community.

• Currently 123 stations & platforms 
to be officially labelled as ACTRIS 
National Facilities

National facilities = 600 M EUR investment
Central facilities for calibration / harmonization = 100 M EUR
Head Office in Helsinki
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Petäjä et al. 2016



SMEAR II station
(boreal) 1995 -

Main	message:

1) Commitment	to	comprehensive	and	
continuous	environmental	observations

2) Continuous	method	development	
(instrumentation,	models)

3) Active	and	open	collaboration	across	
various	boundaries

4) Willingness	to	tackle	and	solve	grand	
challenges	together



Contact:
Prof. Tuukka Petäjä, 
University of Helsinki
tuukka.petaja@helsinki.fi
+358 50 41 55 278

Support from University of Helsinki, Research 
Council of Finland, European Commission, 
Regional Council of Lapland, Helsinki-Uusimaa 
Regional Council,  Technology industries of 
Finland Centennial Foundation, Jane and Aatos 
Erkko foundation and Business Finland are 
gratefully acknowledged.

mailto:tuukka.petaja@helsinki.fi


Key points:

1) Hierarchical observation 
system incl supersites, 
standard air quality sites 
and indicative 
measurements

2) Expert analysis for 
optimal measurement 
locations

3) New parameters, incl
aerosol number 
concentration, size 
distribution, black 
carbon

New AQ parameters being considered:
Aerosol number concentration, aerosol 
size distribution, Black Carbon content, 
Lung-deposited surface area (LDSA), 
oxidative potential


