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International Tundra Experiment (ITEX)

• Collaborative effort involving scientists from more than 11 countries, 
including all the Arctic nations.

• Network of researchers examining the impacts of warming on tundra 
ecosystems. 

• Sites throughout the world carry out similar, multi-year manipulation 
experiments to examine vegetation change across the tundra biome.  

• Common protocols (outlined in the ITEX Manual) allowing for 
quantitative synthesis.  

• Long-term nature of the ITEX network, many of the sites also serve as 
a platform for monitoring and cross-site comparisons. 



ITEX officially Began in 1990 as the result of a meeting in Michigan led by Pat Webber

ITEX Resolution
Webber and Walker 1991 
Arctic and Alpine Research 23: 125
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Recognizing:

Tundra environments as indicators of 
change.

International collaboration and coordinated 
observations can be cost effective.

International exchange os students is highly 
desirable to enhance communication and 
training. 

Recommending:

Coordinate research and communications.
Develop protocols.
Data management plan.
Data synthesis.



Ulf Molau

1993

Agreed upon Common Protocols



13 Barrow

The original International Tundra Experiment sites
agreed on a common warming manipulation
to simulate climate change

Proposed in 1990



1 Overall Synthesis
15 cross site comparisons

Meetings 1994-5
Special Issue 1997
GCB 3(Suppl. 1)



ITEX Synthesis
Plant Traits
Phenology & Growth

Arft et al. 1999
Ecological Monographs 69(4):491-511

Meeting at NCEAS in December 1996



ITEX Synthesis
Community Change

Walker et al. 2006  
PNAS 103(5): 1342-46

Meeting at UCAR in February 2001



Thematic Set   2005
3 papers published together
GCB 11(4): 525-563



ITEX Synthesis
Carbon Flux

Oberbauer et al. 2007
Ecological Monographs 77(2): 221-238





Understanding tundra response to current 
and future climate warming:

I. EXPERIMENTS

II. MONITORING

Accelerate climate 
warming and measure 
plant response

Document vegetation 
changes associated 
with recent climate 
warming 



ITEX Synthesis
Community Change II
Elmendorf et al. 2012
Ecology Letters 15(2): 164-175



ITEX Synthesis
Community Change II
Controls only
Elmendorf et al. 2012
Nature Climate Change 2(6): 453-457



ITEX Synthesis
Phenology

Oberbauer et al. 2013
Phil Trans R Soc B 368(1624): 20120481



Summary:  
Impacts of climate change on  
tundra vegetation

• Potential release of carbon

• Likely taller vegetation (shrubs/trees)
• increased solar absorption

• Observed changes with regional warming
• Increase in shrubs 

• Decrease in lichen

• Warming experiments suggest
• Further increases in shrubs and decreases in lichen 

and moss

Possibly as much as
fossil fuel burning

Potential to magnify 
regional warming by 2-7 X 



ITEX is considered a important network

ShrubHub and Herbivory Network and others…..



Ongoing Synthesis
Ongoing and planned synthesis activities using the ITEX network or ITEX data sets are:

Cassiope collection (Elise Gallois)

Dryas (formerly Draba) genetics (Cassandra Elphinstone)

Species Pool (Christian Rixen & Anne Bjorkman & Signe Lett )

Plant Community Synthesis (Robert Björk & Ruud Scharn)

Tundra Trait Team (Anne Bjorkman)

Phenology  (Christian Rixen, Janet Prevéy & Zoe Panchen)

Below Ground Processes  (Juha Alatalo & Sara Hallin)

Herbivore Activity  (Isabel Barrio & Inga Svala Jónsdóttir)

sTundra (Isla Myers-Smith, Anne Bjorkman, & Sarah Elmendorf)

Eriophorum vaginatum material  (Ned Fetcher)

Common Garden (Greg Henry, Anne Bjorkman, & Esther Frei)

The network is eager to do more syntheses…. 



Membership

• Membership in the network is completely voluntary.

• No funding, members pool funding sources together to hire grad students and 
postdocs.

• Participation may be at several levels of complexity and sophistication depending 
on interests and available funding support. The critical factor is that the site 
measures vegetation using standardized protocols so that results can be 
quantitatively compared across sites.

• https://www.gvsu.edu/itex/

https://www.gvsu.edu/itex/

