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17 years Japan-Russia joint research in 
eastern Siberia under International projects 
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Arctic amplification 

50  
Temperature rise in past 50 years 

trend along 
latitude 

 
How is the ecosysmte in eastern Siberia affected by gobal warming? 



( )  

Distribution maps 

 
Permafrost 

 larch forest 

 
Distribution agree 

 

Permafrost plays an important role for sustaining taiga forest ecosystem  
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-  
Arctic taiga-tundra boundary 

ü  
   Covers large area in Arctic 

 

ü  
   Sensitive to environmental change 

 

ü  
   CH4 source or sink? 

 
Chokurdakh 





CO2

 
Observation on CO2  
exchange at super site  

 

 
Super site: observation site where 
various observations from different 
scientific fields are conducted  

 
 

EU
 

Spasskaya Pad station is one of the 
super sites. Many researchers from 
Russia, Japan, EU visit there for field 
observations 

 
Yakutsk 



   -  
Chokurdakh  taiga-tundera boundary 



 
Kodak station for super site 

CO2   
 

 
 

 

CO2 uptake  

CH4 emission 

soil thaw/freeze 

permafrost 

vegetation 



 
Permafrost sampling at taiga-tundra boundary 

 

Ÿ
CO2  

Permafrost sample 
C content and decomposability 

is investigated to know the 
amount of CO2 released by 

permafrost thaw 



70 N)  
Observation at Chokurdakh 



 
to inform local government and local people  
about joint research activities 

2013 7 16   

 
Evens style ceremony 

2012 7 23   
 

Town meeting at Chokurdak 

 
  Kodak observation site open ceremony  



 

Å  
     Diffiulties on access, living and accommodation 

Å  
        High costs for tickets, boat transportation, living  

Å   Problems at custom clearance 

Å   Permission for observation 

Å  
        Permission for equipments (serial number should be registered) 

Å  Raw data export prohibited   

Å  Restriction of sample export 

Å   Rules and regulation change anytime 

 

Å  
        Regulation on export from Japan for security 

 



EU FP7 project: Changing 
Permafrost in the Arctic and its 
Global Effects in the 21st Century 

  
Japanese project 

EU  
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CO2 

   
Observation network for CO2 
uptake by terrestrial ecosystem 

-  



-  
Japan-Russia joint research in international projects 

Õ   

Õ   

Õ  

: 
  

: 
 

  
 

ü  
  Cooperations for various activities, not as aid but as partner   

Russia is a developed country 

Observation networks broke  

down during perestroika period 

Economical gworth 

Social change 
Rapid development and 
economical growth in large 
cities, while decline of small 
villages 
(Economical differences 
& damaged infrastracture 
due to etreme events ) 
 
Changes in edcation and 
science 
Reformation of Russian 
Academy of Science 
Reformation of university 
system 
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ü  Regime shift by intervention analysis (Rodionov, 2006) 

ü  Repeated drought for past 100 years 

ü2006-08 100 Extreme wet event in 2006-08 
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Soil moisture reconstracted with d13C of tree ring for past 100 yrs 

Tei et al., 2013 

2000 Ÿ  
Frequency of such extreme weather event will increase? 



2004  

2003  
 

2004  

2007  
 

 
Dead trees due to over wetting in 2006-07 

 
Large year to year variation 

Extreme dry & wet 



 

Photo by IBPC 



CO2  



Tei et al. 2014 

 
Growth reduction of larch trees in warm period 

  

warm warm 



Observed tree-ring index and modeled NPP Seib DGVM  

     Trend for 100 yrs tree growth decrease 
modeled NPP increase    

ü Modeled NPP increases with spring and fall 
temperture 

ü Ring index at YK (and EL) shows positive 
correlation with precipitation in previous year 

Models cannot 

porject FUTURE 

of forest  



 

Sakha  

(Yakutia) 



Permafrost 
 

Distribution of coniferous forest 

Permafrost Ecosystem in Eastern Siberia 

P=213mm/yr 
Dry Climate 

Yakutsk 

Chokurdakh 

P=212mm/yr 



Yakutsk 

Chokurdakh 
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4  
sites B, K, A, V 

Chokurudakh: taiga-tundara boundary 

Yakutsk: taiga 

2009  


