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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
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PEEX PROGRAM
Collaboration

https://www.weforum.org/agenda/2017/07/mor

e-people-live-inside-this-egg-than-outside-of-

it-and-other-overpopulation-data/

• Russia: focus on arctic-boreal region

• China: focus on Silk Road economic region
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PEEX PROGRAM
www.atm.helsinki.fi/peex/

http://www.atm.helsinki.fi/peex/
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PEEX BASELINE

www.atm.helsinki.fi/peex/

Global forces modifying the northern regions future within next 40 years (adapted 
fromThe New North: The World in 2050 by Laurence Smith).

http://www.atm.helsinki.fi/peex/
https://theecologist.org/2011/mar/31/new-north-world-2050-laurence-smith
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PEEX MOTIVATION 
www.atm.helsinki.fi/peex/

> motivated by the fact that the

Northern regions – land and

ocean areas located at 45°N

latitude or higher – will undergo

substantial changes during the

next 40 years. Even the most

moderate climate scenarios

predict that the northern high

latitudes will warm by 1.5 °C -

2.5° C by the middle of the

century, and by 3.5 °C by the

end of the century. This is more

than twice the global average

warming (IPCC, 2013).

Expected shipping routes in the Arctic 

(figure adapted from the Arctic Institute).

http://www.atm.helsinki.fi/peex/
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PEEX research agenda is focused on understanding the complex interlinked land-atmosphere-ocean-society
system in the Arctic, boreal and Chinese context. PEEX will study the changes and processes driven by
interlinked forces: (i) radiative forcing, (ii) Arctic warming, (iii) changes and feedbacks in the cryosphere,
(iv) changes in society and human activities, (v) feedbacks in the climate system, (vi) feedbacks in the
biosphere system (Figure 17). This holistic research approach has been adopted from the currently ongoing
Nordic Center of Excellence (NCoE) on Cryosphere-Atmosphere Interactions in a Changing Arctic Climate
(CRAICC), but has been expanded to cover both Arctic and boreal warming.

PEEX LARGE-SCALE RESEARCH SCHEMATICS
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PEEX:3.7 FEEDBACKS, INTERACTIONS AND 

BIOGEOCEMICAL CYCLES

The two loops associated with the continental biosphere-aerosol-cloud-climate

(COBACC) feedback. BVOC=biogenic volatile organic compounds, SOA=secondary

organic aerosol, CS=the condensation sink (a measure of the aerosol particle

population’s ability to remove vapors from the air by condensation), Atot=total aerosol

surface area, Vtot=total aerosol volume, CCN=cloud condensation nuclei,

CDNC=cloud droplet number concentration, and GPP=gross primary
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PEEX 3.4.1 Atmospheric composition and chemistry

Figure 20 Atmospheric system -interactions. Figure adapted from
Zhang (1994) and Zhang (2007).

Presentations

 Skorokhod

 Popovicheva

 Chubarova
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4. PEEX RESEARCH 

INFRASTRCTURE (F2)

The conceptual design of the PEEX

infrastructure is based on the

service-oriented approach

(Lappalainen et al., 2014)

connecting and integrating data

from highly distributed

observational and modeling

networks as well as from various

experimental platforms. See also

section 5.3.

An example of

existing research

infrastructures

andactivities: the

Obukhov

Institute of

Atmospheric

Physics

Measurements

(Elansky, 2012).
Figure 50 The SMEAR
(Station for Measuring
Ecosystem-Atmosphere
Relations) atmospheric
observation network.

Presentations: 

 Sogacheva, Petäjä,  Bäck, Chalov, 

Konstantinov ..
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4. PEEX RESEARCH INFRASTRCTURE (F2)

Modeling and analysis infrastructures

Figure 65 The temporal and spatial scales of modeling and
observations within the PEEX domain.

Presentations

Mon 15.Nov:

 Makkonen

 Chalov

 Eresmaa

 Baklanov
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5.1 CLIMATE: MITIGATION AND ADAPTATION

Figure 69 Mitigation is understood as

activities to protect nature from society

(Stehr et al., 2005).

Figure 70 Adaptation represents

activities understood as protecting

society from nature (Stehr et al., 2005).

 Presenations on environmental health
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Figure 75 Undergraduate and graduate

students participating to an intensive

field course in Hyytiälä, Finland. Photo

by Ella-Maria Kyrö
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PEEX PROGRAM

Organization

PROJECT OFFICES

• Moscow State University, Moscow, Russia

• AEROCOSMOS, Moscow, Russia

• Earth Cryosphere Institute – Federal Research Centre 

Tyumen Scientific Centre of SAB RAS, Tyumen, Russia

• Pacific Geographical Institute of Geography FEB RAS, 

Vladivostok, Russia

• Institute of Remote Sensing and Digital Earth, CAS (RADI), 

Beijing, China

• University of Nanjing, Nanjing, China

https://www.atm.helsinki.fi/peex/index.php/contact-us-2/
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PEEX PROGRAM

Collaboration

• 38 PEEX MoUs with the universities and research

organization in Russia (status Nov.2021)

• 7 PEEX MoUs with Chinase organizations, key collaborators

Digital Belt and Road (DBAR) Program
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PEEX RESEARCH 
www.atm.helsinki.fi/peex/

http://www.atm.helsinki.fi/peex/
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PEEX RESEARCH 
www.atm.helsinki.fi/peex/

Data analysis by

Nuria Altimir, 

Univ.Helsinki

• 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

http://www.atm.helsinki.fi/peex/
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PEEX RESEARCH 
www.atm.helsinki.fi/peex/

Data analysis by

Nuria Altimir, 

Univ.Helsinki

http://www.atm.helsinki.fi/peex/


Institute for 
Atmospheric and Earth 
System Research 

PEEX RESEARCH 

Lappalainen et al. 2021 ACP

Figure 9. Changes in 2-meter temperature (ºC, upper panels) and precipitation (%, lower panels) during

the 21st century. Present-day climatology is averaged over years 1981-2010 and end-of-century

climatology over 2070-2099. Winter (left) and summer (right) are shown separately. Dotted areas indicate

high variability in model ensemble (for temperature: standard deviation of 21st century change exceeds

1ºC; for precipitation: standard deviation of 21st century change exceeds 100% or present-day

precipitation). The model results are from IPCC AR5, based on 42 individual models in CMIP5

experiments under the RCP4.5 scenario.
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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 with Prof. Svetlana Malkhazova group, Moscow 

State University

• Permaforst analysis & 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 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, Profs. 

Elena Lapshina, Yugra State University (West Siberia)
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Ezhova et al. EcoHealth 18, 217–228, 2021

https://doi.org/10.1007/s10393-021-01549-5
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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

THERE IS A NEED FOR ADVANCED IN SITU STATIONS IN THE 

NORTHEN EURASIA / PEEX REGION 
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FRAMEWORKS
• UN 17 Sustainable Development

Goals SDGs (2015 -) SDGs 11, 12, 13:

‘urgent action to combat climate change

and its impacts’(13) , ‘ensure sustainable

consumption and production patterns’

(NN), ‘make cities and human

settlements inclusive, safe, resilient and

sustainable’ (NN).

• UN IPPC Report 2021 – Policymaker

Summary “C.2 With further global

warming, every region is projected to

increasingly experience concurrent and

multiple changes in climatic impact-

drivers. Changes in several climatic

impact-drivers would be more

widespread at 2°C compared to 1.5°C

global warming and even more

widespread and/or pronounced for higher

warming levels.”

• 26th UN Climate Change Conf. of the

Parties (COP26), Glasgow, 31 Oct –

12 Nov 2021

Current observations are fragmented:

• GHGs

• Aerosols

• Air quality

• Ecosystems

• Climate

• …

IPCC
Kulmala 2018 Nature
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SYMMARY

• PEEX addresses high level research and
research infrastructure in the topical areas,
which are needed to find practical solutions
to ensure the sustainable development of
the Northern Eurasian and B&R environment,
society and economy

• new understanding of the land-atmosphere
interactions together with the coordinated,
comprehensive observation system in these
domains has significant societal and
economic impact at regional and global
scales

• these plans are needed for attracting
government and private sector investments.
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• www.acccflagship.fi/index.php/accc-impact-week-2021/

• Registration for the on-line participation:

• https://elomake.helsinki.fi/lomakkeet/112892/lomake.html

• PEEX / Global Observatory Zoom meeting on Wed 8.Nov

https://elomake.helsinki.fi/lomakkeet/112892/lomake.html

