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Figure 1. Detailzation of the PEEX agenda represented by 4 main focus 

areas: Research agenda, Research infrastructures, Impact on society, 

Knowledge transfer (Fig. from PEEX, 2015). 
 

The PEEX research agenda defines the large-scale 
key topics and research questions of the land-
atmosphere-aquatic-anthropogenic systems in the 
Arctic-boreal context as well as megacity-climate 
interactions and air quality issues. The research 
infrastructure introduces the current state of the art 
observation systems in the Pan-Eurasian regions and 

presents the future baselines for the coherent and 
coordinated research infrastructures in the PEEX 
domain. The impact on society addresses key aspects 
related to mitigation and adaptation strategies. It also 
involves planning for preparing northern societies to 
cope with environmental changes, developing reliable 

early-warning systems, and addressing the role of new 

technology in the implementation of these strategies 
and plans. The knowledge transfer is focused on 
educational programs at multiple levels, strengthening 
future research communities, and raising awareness of 
global changes and environmental issues. 
 

The PEEX scientific results will fill the current gaps in 
our knowledge of the processes, feedbacks and links 
within and between the major components of the Earth 

system, and the biogeochemical cycles, in the Arctic-
boreal context.  
The PEEX domain covers a wide range of interactions 
and feedback processes between humans and natural 
systems, with humans acting both as the source of 
climate and environmental change, and the recipient of 

the impacts. Reliable climate information and scenarios 
for the coming decades are crucial for supporting the 
adaptation of northern societies to the impacts of 
climate change and cryospheric changes. Human 
decision-making concerning, for example, land use and 
fossil fuel burning are represented by agent-based and 
integrated assessment models, and climate scenarios, 

which will be utilized and further developed for the 
Northern Pan-Eurasian region. In urban and 
industrialized regions, the process understanding of 
biogeochemical cycles includes anthropogenic sources, 
such as industry and fertilizers. PEEX climate scenarios, 
especially estimates of the type and frequency of 
natural hazards in the future, will be used to improve 

climate prediction capacities in Europe, Russia and 
China.  
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The Pan-Eurasian EXperiment (PEEX; 
https://www.atm.helsinki.fi/peex) is a multidisciplinary 
climate change, air quality, environment and research 

infrastructure program focused on the Northern Eurasian 
domain, and in particular, on the Arctic and boreal 
regions. It is a bottom-up initiative by several European, 
Russian and Chinese research organizations and 
institutes in co-operation with United States and 
Canadian organizations and institutes.  

At current moment, the PEEX network includes more 
than 4000 researchers worldwide. There are several PEEX 
Thematic Working Groups (WGs) such as the Research 
Infrastructure, Modelling-Platform, Satellite, and foreseen 
other WGs. As of now, more than 30 PEEX Memorandum 
of Understanding (MoU) were signed with universities 
and research institutes in Russia and China 

(https://www.atm.helsinki.fi/peex/index.php/mou). 
 

According to the developed PEEX Science Plan (PEEX, 

2015), the PEEX approach emphasizes that solving 
challenges related to climate change, air quality and 
cryospheric change requires large-scale coordinated co-
operation of the international research communities. 
Strong involvement and international collaboration 
between European, Russian and Chinese partners is 

needed to answer the climate policy challenge: how will 
northern societies cope with environmental changes? 
 

The PEEX vision is to solve interlinked global grand 
challenges influencing human well-being and societies in 
northern Eurasia and China in an integrative way, 
recognizing the significant role of boreal and Arctic 
regions in the context of global change. The list of grand 
challenges cover subjects such as climate change, air 

quality, biodiversity loss, chemicalization, food supply, 
energy production and fresh water supply. The identified 
large scale research topics to be studied from a system 
perspective towards better system understanding of the 
Arctic-boreal regions are shown in Figure 1. 
The vision also includes the establishment and 
maintenance of long-term, coherent and coordinated 

research and education activities and continuous, 
comprehensive research infrastructures in the PEEX 
domain. PEEX aims to contribute to the Earth system 
science agenda and climate policy in topics important to 
the Pan-Eurasian environment, and to provide adaptation 
and mitigation strategies for the Northern Pan-Eurasian 
and Chinese societies related to Grand Challenges 

particularly climate change and air quality. 
The PEEX mission aim to be a next-generation natural 

sciences and socio-economic research initiative using 
excellent multi-disciplinary science with clear impacts on 
future environmental, socio-economic and demographic 
development of Arctic-boreal regions as well as of China. 
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