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PROJECT DESCRIPTION

The data will be used as part of a project entitled “The Ecological Consequences of Declining Nitrogen Concentration in
Plants Worldwide”, which is being carried out by A. Elmore, R.Mason, M. Jonard, J. Angerer, J. Craine, P. Groffman, N. Lany, S.
Ollinger,and R. Fulweiler.

The ICP Forests data will be combined with a global compilation of foliar nitrogen measurements that we are in the
process of creating, which contains about 68000data points at the time of writing. We plan to use this compilation to
understand the extent and significance of declines in foliar [N] that have been reported in a number of recent studies of
forests and grasslands around the world. With measurements dating back as far as 1992, the ICP Forests data will be a
particularly valuable addition to this collection.

The global database, including the ICP Forests data, will first be used to test the hypothesis that an overall, global
decline in foliar [N] is underway. We are currently running simulations to determine the most suitable statistical model
for detecting a temporal trend in this data set. Preliminary results suggest that the mixed effects model used by Jonard
et al.(2015) will be effective. We are also evaluating multiple linear regression models of the kind used by Craine et al.
(2018).

The data will also form part of two global maps which will show (1) time-averaged foliar [N] and (2) rates of change in
foliar [N].We are evaluating methods for creating these maps, which will likely be based on machine-learning
techniques (see, for example, Penuelas et al. 2020).

After establishing spatial and temporal patterns in the data, we will investigate both the underlying mechanisms and
potential consequences of changes that are observed, with particular attention to herbivorous insects and grazing
livestock. Of mostrelevance to the ICP Forests data, we are in the process of comparing candidate insect population
models that take into account the nutritional quality of insect diets.
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