QAGU FALL MEETING

San Francisco | 14 -18 December 2015

SEARCH B&1D-0457
Comparing Amazon Basin CO; fluxes from an atmospheric inversion with TRENDY biosphere

models

BROWSE PROGRAM

Friday, 18 December 2015

BROWSE BY PERSON
Poster Hall (Moscone South)

Caroline B Alden, Cooperative Institute for Research in Environmental Sciences, Boulder, CO, United
States, Noah 5§ Diffenbaugh, Stanford University, Earth System Science, Stanford, CA, United Stafes, Anna
B Harper, University of Exeter, Exeter, United Kingdom, Anders Ahlstrdm, Stanford University, Stanford, CA,
United States, Danielle E Touma, Oak Ridge National Labaratory, Oak Ridge, TN, United States, John B
Miller, NOAA Boulder, ESRL, Boulder, CO, United States, Luciana V. Gatti IPEN Nuclear Energy Research
Institute, Sao Paulo, Brazil, Manuel Gloor, University of Leeds, School of Geography, Leeds, United
Kingdom and TRENDY Modeling Group

Abstract:

Met exchange of carbon dioxide (CQz) between the atmosphere and the terrestrial biosphere is sensitive to
environmental conditions, including extreme heat and drought. Of particular importance for local and global
carbon balance and climate are the expansive tracts of tropical rainforest located in the Amazon Basin.
Because of the Basin's size and ecological heterogeneity, net biosphere COz exchange with the
atmosphere remains largely un-constrained. In particular, the response of net COz exchange to changes in
environmental conditions such as temperature and precipitation are not yet well known. However, proper
representation of these relationships in biosphere models is a necessary constraint for accurately modeling
future climate and climate-carbon cycle feedbacks. In an effort to compare biosphere response to climate
across different biosphere models, the TRENDY model intercomparison project coordinated the simulation
of CO; fluxes between the biosphere and atmosphere, in response to historical climate forcing, by 9
different Dynamic Global Vegetation Models. We examine the TRENDY model results in the Amazon Basin,
and compare this “bottom-up” method with fluxes derived from a “top-down" approach to estimating net CO2
fluxes, obtained through atmospheric inverse modeling using COz measurements sampled by aircraft above
the basin. We compare the “bottom-up” and "top-down” fluxes in 5 sub-regions of the Amazon basin on a
monthly basis for 2010-2012. Our results show important periods of agreement between some models in
the TREMDY suite and atmospheric inverse model results, notably the simulation of increased biosphere
CQOz loss during wet season heat in the Central Amazon. During the dry season, however, model ability to
simulate observed response of net COz exchange to drought was varied, with few models able to reproduce
the "top-down" inversion flux signals. Our results highlight the value of atmospheric trace gas observations
for helping to narrow the possibilities of future carbon-climate interactions, especially in historically under-
observed regions like the Amazon.



