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17th ‐‐ Bergun, Switzerland   2013 
16th ‐‐ El Paso, Texas, USA   2012 
Synthesis‐‐ Vancouver, Canada   2010 
Synthesis‐‐ NCEAS, Santa Barbara, California, USA   2009 
15th ‐‐ Reykjavík, Iceland   2008 
14th ‐‐ Falls Creek, Australia   2007 
13th ‐‐ Miami, Florida, USA    2006 
12th ‐‐ Fairbanks, Alaska, USA   2003 
11th ‐‐ Finse, Norway   2002
Synthesis‐‐ UCAR, Boulder, Colorado, USA   2001 
10th ‐‐ Abisko, Sweden   2000
9th ‐‐ East Lansing, Michigan, USA   1999
8th ‐‐ Surrey, England   1997
Synthesis‐‐ NCEAS, Santa Barbara, California, USA   1996 
7th ‐‐ Copenhagen, Denmark   1996
6th ‐‐ Ottawa, Canada   1995
5th ‐‐ St. Petersburg, Russia  1994
4th ‐‐ Oulu, Finland   1992
3rd ‐‐ Boulder, Colorado, USA   1992
2nd ‐‐ Copenhagen, Denmark   1991
1st ‐‐ East Lansing, Michigan, USA   1990
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ITEX officially Began in 1990 as the result of a meeting in Michigan led by Pat Webber
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ITEX Resolution
Webber and Walker 1991 
Arctic and Alpine Research 23: 125

Pat Marilyn



Ulf Molau

1993

We agreed upon Common Protocols

Ulf Per



1 Overall Synthesis
15 cross site comparisons

Meetings 1994‐5
Special Issue 1997
GCB 3(Suppl. 1)
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ITEX Synthesis
Plant Traits
Phenology & Growth
Arft et al. 1999
Ecological Monographs 69(4):491‐511
Meeting at NCEAS in December 1996
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Flowering occurred earlier

High Arctic Responded Most



Plants got Bigger

The vegetative response 
diminished over time
(in woody plants)



Seasonal variation
- Leaf burst and flowering occur earlier in warmed plots
- There was less impact on leaf senescence

Short-term vs. Long-term variation
- Vegetative growth was greatest in the early years
- Reproductive responses increased in later ye

Functional variation
- Vegetative response varies among growth forms; 

e.g., herbaceous more consistent than woody forms.

Geographic variation
- Low Arctic sites produced the strongest growth responses
- High Arctic sites produced a greater reproductive
response

PRINCIPAL CONCLUSIONS 
NCEAS META‐ANALYSIS
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What do we do next?



Abisko Accord  2000
Witness the Arctic 8(2): 6
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ITEX network
re‐affirms itself

Pat Phil



ITEX Synthesis
Community Change
Walker et al. 2006  
PNAS 103(5): 1342‐46
Meeting at UCAR in February 2001
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PRINCIPAL CONCLUSIONS 
ITEX SYNTHESIS II

Short‐term vs. Long‐term variation
‐ Changes became greater over time
Functional variation
‐ Shrubs and Graminoids increased while
‐ Lichens and Bryophytes decreased 
in the warmed plots.
Geographic variation
‐ The Alpine sites showed the most change   
followed by the low Arctic and high Arctic sites 
‐Moist sites were more responsive than dry or 
wet sites



Thematic Set   2005
3 papers published together
GCB 11(4): 525‐563
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ITEX Synthesis
Carbon Flux

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



ITEX Synthesis
Carbon Flux

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

Steve



The response varied by site
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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 becomes a component of IPY



ITEX Synthesis
Community Change II

Elmendorf et al. 2012
Ecology Letters 15(2): 164‐175
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Greg Sarah



Change in cover in response to experimental warming

Median % 
change



Plants get taller in response to experimental warming







ITEX Synthesis
Community Change II
Controls only

Elmendorf et al. 2012
Nature Climate Change 2(6): 453‐457
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ITEX Synthesis
Phenology

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



Non‐ITEX led
OTC Effect

Bokhorst et al. 2013
Global Change Biology 19(1): 64‐74



Ongoing Synthesis
1.Community change (Elmendorf)
2.Phenology (Oberbauer)
3.Rare isotopes (Oberbauer)



ITEX is considered a important network



What is next?
Trophic Interactions
Broader Monitoring
Spectral Properties

Who will be our 
next champion?


