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• New feedback mechanism / interactions / processes

• More time to act: Mitigate & Adapt

• Pan-Eurasian Experiment (PEEX) Program  for understanding the 

Atmosphere – Earth Surface – Biosphere in the Arctic – boreal context / 

Northern Eurasia / Silk Road Region (2012 ->)

• GlobalSMEAR (Stations Measuring Earth Surface Atmosphere Relations) 

Initiative for Global Earth Observatory for filling the observational gap  of 

the atmospheric – ecosystem in situ data (2015 - >

KEY QUESTION 

Why understanding of Atmosphere –

Earth Surface – Biosphere is important for Climate Change ?

TOOLS for understanding of Atmosphere – Earth Surface –

Biosphere interaction, feedbacks



Institute for 
Atmospheric and Earth 
System Research 28/04/2020 3

28/04/

2020
3

Academician 

Markku Kulmala

Academy Professor

Academy of Finland

Director of INAR Institute,

University of Helsinki, FI

Foreign Academician 

Member of CAS

Member of RAS 

Citation over 40000

H-index =104

ISI No. 1 Citation in 

Geoscience (2011-2018)

Multidisicplinary Research / RI/ Education / Sociental

impact on the Arctic-boreal & China

INITIATOR OF PEEX PROGRAM

Stations for Measuring Earth Surface - Atmospheric 

Relations (SMEAR)

DEVELOPER AND FRONTMAN  OF SMEAR CONCEPT
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http://www.atm.helsinki.fi/peex/
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RESEARCH OUTPUT 
ACP-PEEX 

54 papers in a final form have been published by Aug 2019. 

foci of the results has been on the role of boreal forest and their 

BVOC emissions and subsequent aerosol formation processes.  

key words

Analysis Aug 2018

Data analysis by Nuria Altimir, 

Univ.Helsinki
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OVERVIEW 2015-2019
SCIENCE DONE LAST FIVE YEARS BY PEEX COMMUNITY 

in 2020
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RESEARCH HIGH LIGHTS   

RUSSIA

• Medical-geographical analysis of distribution of natural focal 

diseases in Yamalo-Nenets Autonomous Okrug accounting for 

climate change / climate – health with Prof. Svetlana 

Malkhazova group, Moscow State University

• Permaforst dynamics & Mechanisms, pathways and patchiness 

of the Arctic ecosystem responses and adaptation to changing 

climate (CLIMECO) in collaboration with Academician Vladimir 

Melnikov group, University of Tyumen

• Land – atmosphere feedback loops over Northern Eurasia /New 

Particle Formation in Siberia in collaboration with Prof. Boris 

Belan and Dr. Michael Arshinov, V.E. Zuev Institute of 

Atmospheric Optics

• GHG fluxes at the Mukhrino Field Station West Siberia, Prof. 

Elena Lapshina, Yugra State University (West Siberia)
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RESEARCH HIGH LIGHTS   

RUSSIA

Anthrax =сибирская язва =pernarutto

Opisthorchiasis =трематода = maksamato

Tick = клещ =punkki

• Medical-geographical analysis of distribution of natural focal 

diseases in Yamalo-Nenets Autonomous Okrug accounting for 

climate change / climate – health with Prof. Svetlana 

Malkhazova group, Moscow State University

EKATERINA EZHOVA Univ.Helsinki

INAR et al.

Aim: Study climate-health links using

existing sets of data:
Anthrax –permafrost link

Opisthorchiasis – hydrology link

Tick-borne diseases – meteorology link

 West Siberia is a region with the

strongest warming trend in Eurasia

https://www.sanakirja.org/search.php?id=251865&l2=3
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RESEARCH HIGH LIGHTS   

RUSSIA

• Land – atmosphere feedback loops over Northern Eurasia /New 

Particle Formation in Siberia in collaboration with Prof. B.Belan

and Dr. M.Arshinov V.E. Zuev Institute of Atm. Optics

Slide by Ezhova

 We need to improve

aerosol measurements

and make them

comparable to other

stations -> a long-term

campaign at Fonovaya
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FUTURE STEPS

• to establish super station for continuous comprehensive 

SMEAR type observations (Kulmala, Petäjä et al.)

• to find out proper feedback loops, to quantify formation and 

urban heat island – air pollution – boundary layer dynamics 

interactions and feedbacks
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Vision: Global observation network

M. Kulmala: Nature Comment, 

Nature 553, 21–23 4 Jan 2018)

The answer is a global Earth observatory 

— 1,000 or more well-equipped ground 

stations around the world that track 

environments and key ecosystems fully and 

continuously

• Researchers could find new 

mechanisms and feedback loops in this 

coherent data set

• Policymakers could test policies and 

their impacts

• Companies could develop environmental 

services

Existing stations in Russia; THERE IS A NEED FOR ADVANCED IN SITU 

STATIONS IN THE NORTHEN EURASIA / PEEX REGION 
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Lake

Peatlands

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

LifeWatch, WMO, EMEP, CARBOEUROPE, NITROEUROPE, 

EUCAARI, PEGASOS

Forest

Over 1200 

different  

variables +Urban

CONTINUOUS, 

COMPREHENSIVE 

OBSERVATIONS

SMEAR II-STATION 
AT THE BOREAL FOREST, COUNTRY 

SIDE
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PHOTOSYNTESIS,
GPP

VOCs

GR

CCN, CS, Accumulation mode, AOD

DIFFUSE RADIATION 
GLOBAL RADIATION

CO2 +

+

+

+

+
+

Forests

- Carbon sink

Aerosol effects

8% 6%

6%

6%1.5

%

0.7%

+ 10 ppm

SMEAR II: 1996-2009

Kulmala et al., 2014, BER

FROM ATMOSPHERIC CLUSTERING 

TO GLOBAL CLIMATE AND AIR 

QUALITY 
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CONTINUOUS 
COMPREHENSIVE 
MEASUREMENTS : 
POWERFUL TOOL

• Trends in measured 

concentrations and fluxes, 

Statistics (temporal and spatial 

variability)

• Process dynamics and 

partitioning

• Feedbacks between processes 

and compartments 

• Soil-forest-atmosphere

• Forest-soil-streams-lake

• Atmosphere-forest-soil

• Examples

• From carbon sink to aerosol 

source

‒CarbonSink+

• New Particle Formation

• Climate issues

SMEAR CONCEPT
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• introducing the existing observation capacity

• enhance rereach collaboration & data exchange

• sations to be upgraded towards SMEAR concept ?
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COLLABORATION WITH PEEX RUSSIAN PARTNERS
Horizon2020 iCUPE project

Info-teasers for datasets: 
www.atm.helsinki.fi/icupe/index.p

hp/datasets/submitted-datasets

Slilde by A.Mahura

“Integrative and 
Comprehensive 
Understanding 

on Polar 
Environments”

(2018-2020) 

www.atm.helsinki.fi/icupe

PI Prof. T. Petäjä INAR 
Univ.Hel

+ MSU, KolaSC, 

IAO SB RAS, ShIO
RAS  

(as collabor. 
contribution with own 

datasets)

http://www.atm.helsinki.fi/icupe/index.php/datasets/submitted-datasets
http://www.atm.helsinki.fi/icupe
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COLLABORATION WITH PEEX RUSSIAN PARTNERS

“PEEX-MP research and 
development for online coupled 

integrated meteorology-chemistry-
aerosols feedbacks & interactions in 

weather, climate & atmospheric 
composition multi-scale modelling” 

(2018-2020) 
www.atm.helsinki.fi/peex/index.php/enviro

+ MSU, RSHU, ICMMG , NIERSC

Enviro-PEEX on ECMWF project

Objectives:
 to analyze importance of meteorology-

chemistry-aerosols interactions & 

feedbacks;

 to provide a way for development of 

efficient techniques for on-line coupling of 

NWP and  ACT via process-oriented 

parameterizations and feedback algorithms.

Leading to improvement of 

weather, climate and a

atmospheric composition 

forecasting.

http://www.atm.helsinki.fi/peex/index.php/enviro
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P E E X  E D U C ATION 

A C T I V I T IE S

For students:

Follow the course offer and details

from PEEX Newsletter and PEEX 

web site

For teachers:

Organize, propose, coordinate

education activities with us.

Intensive and term courses

PhD and MSc programs

On-line education, MOOCs

Educational resources

Projects: Erasmus+MODEST

FIRST+PEEX-AC

Alexander.mahura@helsinki.fi
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PEEX

IMPACT 

ON SCCIETY
• Active in the international frameworks

• Next event ”Arena for the gap analysis of the existing Arctic

Sceince Co-Operations AASCO” in Monaco 2020, 

sponsored by Prince Albert Foundation

• Sofia Earth Forum process for the dialoq

• Sofia Earth Forum 16-17.June.2019.postponed 

• Collaboration with International Eurasian Academy of 

Sciences (IEAS) – European Center
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Subscribe to PEEX mailing list to get regular e-mail News

www.atm.helsinki.fi/peex

www.atm.helsinki.fi/globalsmear/

twitter.com/PEEX_News

twitter.com/GlobalSMEAR

THANK YOU


