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What are the patterns
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global biogeochemical
models’
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Global nitrogen fertilization experiment

e 25 year simulations (1985-2009)
e Nitrogen applied globally at five levels continuously

e | ow application to parallel plausible changes in nitrogen deposition
(0.5 g N m=2yr?)

e Higher applications to parallel field experimental additions of
nitrogen fertilizer to terrestrial ecosystems
(2.0, 4.0, 10.0 g N m2 yr)

e High application to test nitrogen saturation (30.0 g N m= yr)

e Same climate inputs and land-use history
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CLM-CN more responsive to nitrogen than O-CN
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Model comparison to data:
Model response compared to observations
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Model comparison to data:
NPP response to N fertilization
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Model comparison to data:
SN Tracer studies (temperate and boreal forests)
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Model comparison to data:
Plot/Small Catchment Nitrogen Budgets
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Conclusions and Implications

e CLM-CN and O-CN have dramatically different responses to
added nitrogen

* O-CN: NPP not responsive enough to nitrogen
e N limitation is too weak
* Are the buffering mechanisms too strong?

e CLM-CN: NPP too responsive to nitrogen
e Potential GPP is too high

e N retention is too low - NPP does not saturate even at
30 g N m=2yr?
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Conclusions and Implications (cont’d)

e Nitrogen fertilization experiments,’N tracer studies, and
nitrogen budgets

¢ Differentiate among models

* Provide insights into the nature of nitrogen limitation in
global biogeochemical models

e Guide model development

e Current research is focused on developing buffering
mechanisms in the CLM-CN (variable C:N tissue ratios)

e Future research will focus on testing additional models and
expanding the observational data set
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Questions?

e National Science Foundation

e Cornell Biogeochemistry and Environmental Biocomplexity Program

e Discussion with participants at the 2011 INTERFACE Research Coordination
Network meeting in Florida

e Sam Levis and Gordon Bonan at the National Center for Atmospheric Research
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