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SMEAR

SMEAR Il station in Hyytiala, Finland

\ P4 Over 1200 different variables
Continuous comprehensive observations Flagship site for
Station for Measuring Ecosystem - Atmosphere Relations integration:
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Overview: Integrative and Comprehensive Understanding on Polar
Environments (iCUPE) - concept and initial results

MODEL VALIDATION

PARAMETERIZATIOS
CLIMATE SENSITIVITY
UNDERLYING MECHANISMS
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Atmospheric nucleation / clustering processes

|
Small clusters and
molecules

* No direct connection to NPF
* Very slow growth

Gas-phase ions,
cluster fol /evaporation

300 ... 500 amu

Key processes:

11 1
Critical size Growing
for clustering clusters
» Sulphuric acid and amines
» Slowly growing (<1 nm/h)
« Determines J, ,

» Low-volatile organics

* Rapidly growing (~2 nm/h)
* Nano-Kéhler
 Determines J,

Diameter (m)

Cluste iZation Activatiol lusters for
enhan h

900 ... 2000 amu

1.1 ...1.3 nm

Kulmala et al., Science, 2013
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Environmental Research Letters

Environ. Res. Lett. 13 (2018) 103003
TOPICALREVIEW

Atmospheric new particle formation and growth: review of field

observations
Veli-Matti Kerminen' ©, Xuemeng Chen’, Ville Vakkari’, Tuukka Petiji’, Markku Kulmala'* and B 1 000
Federico Bianchi'” —
E
Atmospheric new particle formation in China —
Biwu Chu', Veli-Matti Kerminen', Federico Bianchi'2, Chao Yan', Tuukka Petiiji', and Markku Kulmala'? ‘9'
o
. 1S
tmos. Chem. Phys., 19, 115-138, 2019 .‘!
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Key compounds for the growth

Oxidized organics

MSA (marine)

+ other vapors above

Considerable variability from one location to another
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Science Plan - Biogenic Aerosols- Effects on Clouds and Climate (BAECC)

Concentration [dN/dlogD ]
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* What is the role of newly formed particles in the
cloud activation in-situ?

* Do they alter the cloud properties / precipitation?

Petdja, T. (2013) Science Plan Biogenic Aerosols — Effects on Clouds and ARM
Climate (BAECC), US Department of Energy, Office of Science, DOE/SC-ARM-
13-024.



The Atmospheric Radiation Measurement (ARM) Climate Research
Facility is a U.S. Department of Energy scientific user facility, providing
data from strategically located in situ and remote sensing observatories
around the world.

ARM Mobile Facility 2 in Hyytiala, Finland, February 2014 — September
2014

Goal: To understand the impact of biogenic aerosol formation on cloud
properties and climate

Tools: Aerosol Observing system (AQS), Balloon-borne sounding system,
laser distrometer, micropulse lidar, microwave radiometer, high spectral
resolution lidar, Scanning W-band and Ka-band cloud radars (SWACR,
M-WACKR, Ka-band zenith radar (KAZR)

Principal investigator: Tuukka Petdja, UHEL
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BAECC

A FIELD CAMPAIGN TO ELUCIDATE
THE IMPACT OF BIOGENIC AEROSOLS
ON CLOUDS AND CLIMATE

Petdja et al. (2016) Bull. Am. Met. Soc.
97, 1909-1928, https://doi.org/10.1175/BAMS-
D-14-00199.1
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Influence of biogenic emissions from boreal
forests on aerosol-cloud interactions

T. Petdja 2=, 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. Réty ',
M. Aijala’, L. Heikkinen©', M. Ehn®", M. Sipild', T. Yli-Juuti©%, A. Virtanen®, M. Ritsche$, N. Hickmon¢,
G. Pulik’, D. Rosenfeld 7, D. R. Worsnop', J. Bick %, M. Kulmala'?'°" and V.-M. Kerminen'
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* Atmospheric simulation chambers KASC  eastern Fintano

* Puijo SMEAR IV: Aerosol & Cloud in-situ: EUROCHAMP & ATMO-ACCESS

Aerosol in-situ entered to labelling phase « 2 simulation chambers, ILMARI for

comprehensive emission studies

Physical and chemical i
analyses of emissions
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Back trajectories — wildfire episode

Fires at South-Eastern Europe (mainly grass land fires)

SMEAR IV, Finland: plume age
2-3 days
(5-day back trajectories)

23-09-2020 to 10-10-2020

Zeppelin Observatory, Svalbard,
Arctic: plume age 3-5 days
(10-day back trajectories)

/- * :< e 5 & " . . i
04-10-2020 to 09-10-2020
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UNIVERSITY OF
EASTERN FINLAND

Komppula et
al., GRL, in
review



Long range transported wild fire plume observed at Puijo & Zeppelin

Puijo SMEAR IV

Wildfire Clean
episode period
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Article

Enviro-HIRLAM model estimates of elevated black carbon Seamless Modeling of Direct and Indirect Aerosol Effects during
pollution over Ukraine resulted from forest fires April 2020 Wildfire Episode in Ukraine
Mykhailo Savenets', Larysa Pysarenko!, Svitlana Krakovska', Alexander Mahura2, and Tuukka Pet:iji? Mykhailo Savenets 1*(5), Valeriia Rybchynska 12, Alexander Mahura 3, Roman Nuterman 40,

18UTC, 7 Aug 2010

0BUTC, 14 Aug 2010

Alexander Baklanov 450, Markku Kulmala 3 and Tuukka Petija 3*
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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




Contact:

Prof. Tuukka Petdja,
University of Helsinki
tuukka.petaja@helsinki.fi
+358 5041 55 278
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