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TITLE OF PAPER AND OUTLINE

Identifying environmental and biophysical controls of monthly carbon
and water fluxes
In this study we aim to identify the main environmental (meteorology/climate, soil
hydrology) and vegetation structural factors (fraction of absorbed photosynthetic
active radiation, vegetation type) that can explain the variability of biogeochemical
fluxes across time and space on monthly time scale. Recent studies imply that the
between site variability of GPP as well as its seasonal course can be described by
environmental factors and/or remotely sensed biophysical parameters of vegetation
structure (e.g. Reichstein et al, 2007; Jung et al, 2008, Sims et al. ,2006a, Sims et al.
,2006b, van Dijk et al, 2003) suggesting redundancy of some variables. We use the
remote sensing FAPAR product of Gobron et al (2006) in conjunction with
environmental variables measured at the sites and aim at understanding the relative
importance of different controls to guide the development of as simple as possible
statistical models that can be used for the up-scaling of monthly fluxes. In the context
of up-scaling it is important to consider the availability and uncertainty of global
forcing fields (e.g. meteorological data, soil hydrological condition, e.g. Jung et al,
2007, Zhao et al, 2006). Hence, it is sensible to understand to what extent these
problematic variables can be replaced by others with less additional uncertainty
when applying models to continents and the globe. Our study delivers a series of
empirical models for different input data requirements and an assessment of their
individual limitations and can build one basis for globally up-scaled flux estimates
and their variability such as proposed by Papale et al. and Reichstein et al.
The analysis is based on a newly developed regression-based algorithm that
hierarchically partitions the data (Jung & Reichstein, unpublished/in prep; cf. Vens &
Blockeel 2006). The algorithm minimizes the error of a regression model by recursive
partioning of the data set according to explanatory variables to yield a series of
regression sub-models, each being valid for certain conditions. Essentially the
algorithm identifies the best rules for splitting the data set into sub-spaces and the
variables that are most suitable for prediction in these sub-spaces. This explorative
approach reveals structure in the data set, which provides insights what controls the
variability of biogeochemical fluxes under which conditions. Methods are available
that allow assessing the importance of individual explanatory variables facilitating to
estimate the gain or loss of information by including/excluding explanatory variables.

PROPOSED SITES TO BE INVOLVED
The sites will cover a broad variety of climates and vegetation types. Sites will be
selected according to minimum requirements regarding data quality, allow
meaningful parameter estimation. Availability of NEE, GPP, ET and meteorological
data is required.
PROPOSED RULES FOR CO-AUTHORSHIP
The rules of the FLUXNET synthesis terms of reference apply, i.e. additional
significant intellectual input leads to co-authorship in this paper.

References:
Gobron, N., Pinty, B., Aussedat, O., Chen, J., Cohen, W.B., Fensholt, R., Gond, V.,
Huemmrich, K.F., Lavergne, T., Melin, F., Privette, J.L., Sandholt, I.,
Taberner, M., Turner, D.P., Verstraete, M. and Wildowski, J.-L., 2006.
Evaluation FAPAR products for different canopy radiation transfer regimes:
Methodology and results using JRC products derived from SeaWiFS against
ground-based estimations. Journal of Geophysical Research-Atmospheres,
111.
Jung, M., Vetter, M., Herold, M., Churkina, G., Reichstein, M., Zaehle, S., Ciais, P.,
Viovy, N., Bondeau, A., Chen, Y., Trusilova, K., Feser, F. and Heimann, M.,
2007b. Uncertainties of modeling gross primary productivity over Europe: A
systematic study on the effects of using different drivers and terrestrial
biosphere models. Global Biogeochemical Cycles, 21.
Jung,M. Verstraete, M., Gobron,N., Reichstein, M., Papale, D., Bondeau, A.,
Robustelli, M., Pinty, B. 2008. Diagnostic Assessment of European Gross
Primary Production. Global Change Biology. In press
Sims, D.A., Luo, H.Y., Hastings, S., Oechel, W.C., Rahman, A.F. and Gamon, J.A.,
2006a. Parallel adjustments in vegetation greenness and ecosystem CO2
exchange in response to drought in a Southern California chaparral
ecosystem. Remote Sensing of Environment, 103(3): 289-303.
Reichstein, M., Papale, D., Valentini, R., Aubinet, M., Bernhofer, C., Knohl, A.,
Laurila, T., Lindroth, A., Moors, E., Pilegaard, K. and Seufert, G., 2007b.
Determinants of terrestrial ecosystem carbon balance inferred from European
eddy covariance flux sites. Geophysical Research Letters, 34.
Sims, D.A., Rahman, A.F., Cordova, V.D., El-Masri, B.Z., Baldocchi, D.D., Flanagan,
L.B., Goldstein, A.H., Hollinger, D.Y., Misson, L., Monson, R.K., Oechel,
W.C., Schmid, H.P., Wofsy, S.C. and Xu, L.K., 2006b. On the use of MODIS
EVI to assess gross primary productivity of North American ecosystems.
Journal of Geophysical Research-Biogeosciences, 111(G4).
van Dijk, A., Dolman, A. and Schulze, E.D., 2005. Radiation, temperature, and leaf
area explain ecosystem carbon fluxes in boreal and temperate European
forests. Global Biogeochemical Cycles, 19(GB2029).
Vens, C. & Blockeel, H., 2006. A simple regression based heuristic for learning
model trees. Intelligent Data Analysis 10(3): 215-236.

Zhao, M., Running, S.W. and Nemani, R.R., 2006. Sensitivity of Moderate Resolution
Imaging Spectroradiometer (MODIS) terrestrial primary production to the
accuracy of meteorological reanalyses. Journal of Geophysical ResearchBiogeosciences, 111(G1).

