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155  individual peaks streamflow or growth) that make up these processes. Second, a key aspect of
156  this definition is that processes with a consistent lag between their peaks (i.e., periodic processes
157  that are out-of-phase) are considered synchronous. This contrasts with many studies which

158  characterize out-of-phase relationships as asynchrony, which may obscure shared drivers or

159  lagged interactions (Feng and others 2019; Van Meter and others 2019).

160 Our classification framework creates a common language to categorize types of

161 (a)synchronous relationships between ecosystem processes and identify the drivers of changes in
162 (a)synchrony. This classification framework is needed for several reasons. First, this explicit

163 categorization of relationships and identification of drivers provides a point of reference from
164 which predictions can be made for how current processes and the relationships among them may
165  respond to environmental change. Second, conflating different types of (a)synchrony may hinder
166  our understanding of the processes that control them and how they respond to change, and

167  prevent accurate comparisons across ecosystems. Finally, quantifying different types of

168 (a)synchronous processes may require different approaches, tools, and metrics and categorization
169  can provide guidance for selecting the best methodological approach. With these definitions and

170 this context in mind, the goals of this synthesis are three-fold:

171 1. Discuss and characterize current uses of the concept of (a)synchrony across hydrology,
172 biogeochemistry, geomorphology, and ecology.

173 2. Provide an integrative classification framework for identifying and characterizing

174 (a)synchrony of ecosystem processes.

175 3. Apply our classification framework to published studies to highlight how differentiating
176 types/mechanisms of (a)synchrony facilitates comparison and synthesis among studies
177 and across fields.
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