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Climate data are increasingly analyzed by complex network analysis methods, including graph-theoretical approaches [1]. For such analysis, links between localised nodes of climate network are typically quantified by some
statistical measures of dependence (connectivity) between measured variables of interest. Nonlinear connectivity
quantification methods, based on information-theoretical concepts, are commonly used for this purpose [2].
In this report, we investigate in detail the consequences of the choice of nonlinear connectivity measures.
This is done on several levels, including quantification of the specific non-linear contribution to the interaction information, its effect on global graph topology and localisation of nodes with strongest nonlinear contribution.
Following the latter, we have also been able to identify some of the main sources of observed non-linearity
in inter-node couplings. These suggest an important role of nonstationarity of climate data, on top of any
genuine nonlinear coupling. We put the analysis results in context of climate network analysis by discussing
the (dis)advantages of (non)linear methods, focusing on the inevitable trade-off between measure numerical
stability and accuracy, and possibility of data-driven informed choice of connectivity measures [3]. Relevance of
nonlinearity for climate network decomposition methods is also considered.
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