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The global environment is changing rapidly due 
to anthropogenic influences, as a result of which 
the  mankind  is  faced  with  several  “Grand 
Challenges” during the 21st century. Two of these 
challenges,  climate  change  and  air  quality, 
depend  crucially  on  the  changing  atmospheric 
composition,  more  specifically  on  the 
concentrations of greenhouse gases, reactive trace 
gases  and  aerosol  particles.   In  the  future  the 
arctic-boreal  natural  environment  will  play  a 
crucial role for the global climate via the albedo 
change,  carbon  sinks  and  emissions,  methane 
emissions  and  aerosol  production  via  biogenic 
volatile organic compounds (BVOCs) (Arneth et 
al.  2010,  Carslaw  et  al.  2010,  Kulmala  et  al. 
2014. Furthermore,  concomitant with the severe 
climate  change  in  Northern  Eurasia,  the 
atmospheric composition over this region is under 
a continuous change.   

Over the last few years, Earth system science has 
emerged as  one of the most  rapidly developing 
scientific fields. This growth is facilitated by the 
importance  to  understand  the  fundamental 
scientific  processes  of  climate  change  and  air 
quality as  well  as  the increasing impact  of this 
research  area.  In  order  to  advance  this 
understanding  further  and  apply  it  for  reliable 
climate  scenario  development,  mitigation  and 
adaptation  planning  as  well  as  early  warning 
system  development,  we  need  a  research 
approach  combining  a  holistic  scientific 
understanding  of  the  climate-air  quality 
feedbacks  and  interactions  including  the  multi-
scale  modeling,  continuous  comprehensive 
observations and open data systems. 

The Pan-Eurasian  Experiment  (PEEX) Program 
(https://www.atm.helsinki.fi/peex/)  is  filling  the 
some of the most critical scientific gaps. PEEX is 
a  new  multidisciplinary,  multi-scale  research 
initiative  focused  on  understanding  biosphere-
ocean-cryosphere-climate-society  interactions 
and feedbacks. PEEX is covering the Arctic and 
boreal regions in the North Eurasia geographical 
domain including China as a crucial area both in 
source and impact point of view. PEEX operates 
in  an  integrative  way,  and  it  aims  to  solve  the 
major scientific and society relevant questions at 
multiple  scales  using  tools  from  natural  and 
social  sciences  and  economics.   The  scientific 
results  of  PEEX  will  be  used  to  develop  new 
climate scenarios on global and regional scales. 
PEEX  aims  to  contribute  to  the  earth  system 
science  agenda,  to  climate  policy  concerning 
topics  important  to  the  Pan-Eurasian 
environment,  and also aims to help societies  of 
this region in building a sustainable future. 
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