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WHAT IS INAR?

INSTITUTE FOR ATMOSPHERI
" EARTH RES|

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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INSTITUTE FOR ATMOSPHERIC AND

EARTH SYSTEM RESEARCH

HEAD OF INAR

Aerosol Physics

Katja Lauri
Taina Ruuskanen
Laura Riuttanen

Education Research and Development

Katrianne Lehtipalo*

Atmospheric Aerosols

Juha Kangasluoma

Aerosol Fundamentals

Mikael Ehn

Atmospheric Physical Chemistry

Mikko Sipild

Polar Aerosol Dynamics

Pauli Paasonen

Air quality - Weather -Climate interactions

Tuomo Nieminen

Global Feedbacks

Federico Bianchi

Atmospheric Chemistry and Atmosphere-
Cryosphere Interactions

Hanna Vehkamaki

Computional Aerosol Physics

Tareq Hussein
Kaarle Hameri

Indoor and Urban Aerosols

Ecosystem

processes

Risto Makkonen
Michael Boy

Multi-scale modelling — from processes to
the Earth system

Theo Kurten

Physical Chemistry

Marja-Liisa Riekkola

Analytical Chemistry

Ivan Mammarella

Micro- and Biometeorology

Dmitri Moisseev

Radar Meteorology

Heikki Jarvinen
Victoria Sinclair

Leena Jarvi

Dynamic Meteorology

Urban Meteorology

Annalea Lohila

Carbon and Other Biogeochemical Cycles

Petteri Uotila

Hydrospheric Geophysics

Petri Pellikka

Earth Change Observation

Yann Salmon

Experimental Tree Physiology

Albert Porcar

Optics of Photosynthesis

Teemu Holtta

Tree Ecophysiology

Annikki Makela

Forest Modelling

Jussi Heinonsalo

Anna Lintunen

Forest Soils
Boreal Trees and climate change

Mari Pihlatie

Plant-Soil Processes

Katja Lauri
Taina Ruuskanen

Timo Vesala
Laura Riuttanen
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EDUCATION

Anna Lintunen

Hanna Lappalainen

Double affiliation to Department of

Chemistry

Double affiliation to Department of

Silja Hame (ACTRIS-FI)
Kukka-Maaria Korhonen (ICOS-FI)

STRUCTURES

Geosciences and Geography

Double affiliation to Department of

Forest Sciences

Double affiliation to Department of
Agricultural Sciences

Joint tenure track position between
INAR Phys and INAR Forest Sciences

Terhi Rasilo (eLTER-FI)

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:

* Jenni Kontkanen during Katrianne’s maternity leave 1) Ba Ch e|0 r p rogra mme |n P hyS|CS /

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

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



DEEP PROCESS UNDERSTANDING

GROUND-BASED

4D TARCTED CHEMICA[ & \ CURRENT STATE

MICROPHYSICAL DETAIL
POINT-LOCATION
TIME SERIES

INITIAL CONDITIONS
ASSIMILATION

MODEL VALIDATION

PARAMETERIZATIOS
CLIMATE SENSITIVITY
UNDERLYING MECHANISMS

SPACE-TIME INTERPOLATION,
CALCULATION & PREDICTION

Overview: Integrative and Comprehensive Understanding on Polar
Environments (iCUPE) - concept and initial results

Petdja et al. (2021), Atmos. Chem. Phys.

SATELLITES

________________ e‘—

' FREQUENT, CLOBAL

SNAPSHOTS;

E.C. AEROSOL

AMOUNT & AEROSOL

TYPE MAPS, PLUME &
LAYER HEICHTS

INSTITUTE FOR ATMOSPHERIC:
* EARTH'SYSTEM RESE

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



ACTRIS National Facilities

National facilities = 600 M EUR investment

Central facilities for calibration / harmonization = 100 M EUR
Head Office in Helsinki

Platform Type

ACTRIS National Facilities

.
[

* support long-term observations
and research

e 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

16th Aug 2023



ARTICLES

https:/doi.org/10.9038/:41561-021-00876-0

nature |
geoscience

Y=
Influence of biogenic emissions from boreal
forests on aerosol-cloud interactions

T. Petiija ©?=, K. Tabakova ', A. Manninen'?, E. Ezhova ©', E. O'Connor 34, D. Moisseev '3,

V. A. Sinclair®', J. Backman '3, J. Levula', K. Luoma’, A. Virkkula©*3, M. Paramonov*}, M. Rity ©',
M. Aijala’, L. Heikkinen®'", M. Ehn©", M. Sipild", T. Yli-Juuti®%, A. Virtanens, M. Ritsche®, N. Hickmon®,
G. Pulik’, D. Rosenfeld 7, D. R. Worsnop'#, J. Back %, M. Kulmala'***" and V.-M. Kerminen'

2024/8/21
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Activation to cloud droplets,
precipitation

Aerosol formation,
condensational growth

Atmospheric chemistry,
oxidation



SCIENTIFIC REPLIRTS ... Enhanced air pollution via aerosol-

I~ j boundary layer feedback in China

Boundary Pollutant T. Petdja’?, L. Jarvi', V.-M. Kerminen?, A.J. Ding?, J.N. Sun?, W. Nie*?, J. Kujansuu?,
Jyss helgin °°"°°."|‘_'="°" A.Virkkula23, X.-Q. Yang?, C.B. Fu?, S. Zilitinkevich'345.6 & M. Kulmala?
Without BC With BC
Turbulent
mixing - '
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Enhanced haze pollution by black
carbon in megacities in China

A.J. Ding"*3, X. Huang'??, W. Nie"??, J. N. Sun%3, V.-M. Kerminen®*, T. Petaja®*, H. Su'*",
Y. F. Cheng®, X.-Q. Yang"*?, M. H. Wang'*?, X. G. Chi'*?, J. P. Wang"??, A. Virkkula'**¢, Natu "

ral & Anthropogenic Emissions
W. D.Guo'*?, J. Yuan'*3, 5. Y. Wang"??, R. J. Zhang’, Y.F. Wu’, Y. Song®, T. Zhu®, S. Zilitinkevich*¢,

M. Kulmala®, and C. B. Fu'?*

Temperature Profile  Natural & Anthropogenic Emissions Temperature Profile



Opinion: Gigacity — a source of problems or the new way to SCIENTIFIC RE Pg}RT S Emission
sustainable development +
Markku Kulmala'->*, Tom V. Kokkonen'?, Juha Pekkanen*~, Sami Paatero’, Tuukka Petija' >, m 1
Veli-Matti Kerminen?, and Aijun Ding' Bowidary Polkitin
layer height concentration
s +
Atmospheric ¢
Chemistry @GU
and Physics
Turbulent
mixing

9 9 Petdja et al. 2016

Rural High-density Low-density High-density Industrial High-density Rural
area urban area urban area urban area area urban area area



SMEAR Il 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
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URBANS

European
Commission

Towards
coordinated

continuous QJ)/
comprehensive an

Global Earth Observatory

ATMO ACCESS

Euroopan unioni
Eurocopan aluekehitysrahasto

URBAN
INNOVYATIVE
ACTIONS
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Support from University of Helsinki, Research
Council of Finland, European Commission,
Regional Council of Lapland, Helsinki-Uusimaa
Contact: Regional Council, Technology industries of
Prof. Tuukka Petdja, oy, K. Finland Centennial Foundation, Jane and Aatos
University of Helsinki I NARf ‘ tivessvornesw . Erkko foundation and Business Finland are
tuukka.petaja@helsinki.fi

Irstitute for Atmospheric and Earth System Research gratefu | Iy aCknOWIedgEd *
+358 5041 55 278
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Opinion: Insights into updating Ambient Air Quality New AQ parameters being considered:
Directive 2008/50/EC Aerosol number concentration, aerosol

Joel Kuula', Hilkka Timonen', Jarkko V. Niemi?, Hanna E. Manninen?, Topi Ronkki, size distribution, Black Carbon content,
Tareq Hussein®”, Pak Lun Fung®, Sasu Tarkoma®, Mikko Laakso’, Erkka Saukko®, Aino Ovaska®, Lung-deposited surface area (LDSA),
. 4 A ianl 1 ed Lo .
Markku Kulmala®, Ari Karppinen', Lasse Johansson', and Tuukka Petiiji oxidative potenti al

Air quality community

Key points:

Research-grade Supersite

1) Hierarchical observation

system incl supersites, Ultrafine  Black

Pollen

1 i i ticl b
standard air quality sites particles  carbon
and indicative S 4 Ambient Air Quality Directive
(]
measurements 3
c .
2) Expert analysis for S Fixed measurement
optimal measurement g
locations i o Indicative measurement
. w Air quality sensors v
3) New parameters, incl e Measurement
aerosol number Prediction
concentration, size Modelling
distribution, black ‘
carbon Objective estimation

Spatial coverage and resolution



