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The higher mid-latitudes of the northern hemisphere are particularly sensitive to climate 

change impacts due to the important role the zero-degree isotherm plays in the phase of 
precipitation and intermediate storage as snow. An international inter-catchment comparison 
program North-Watch (http://www.abdn.ac.uk/northwatch/) seeks to improve our understanding 
of the sensitivity of northern catchments to change by examining their hydrological and 
biogeochemical variability and response. The catchments are located in Sweden (Krycklan), 
Scotland (Mharcaidh, Girnock and Strontian), the United States (Sleepers River, Hubbard Brook 
and HJ Andrews) and Canada (Catamaran, Dorset and Wolf Creek). For this study, 8 catchments 
with 10 continuous years of daily precipitation and runoff data (Mharcaidh and Catamaran are 
excluded) were selected to assess the seasonal coupling of rainfall and runoff and the memory 
effect of runoff events on the hydrograph at different time scales. To assess the coupling and 
synchroneity of precipitation, both Fourier spectral densities and continuous wavelet transforms 
and wavelet coherence were used. Fourier spectra identified the relative importance of both 
annual versus seasonal flows, and their ratio was used to identify periods when strong 
precipitation cycles were not expressed as runoff. To further explore these relations, wavelet 
coherence was applied to identify over different time scales along the 10-year window how well 
precipitation and runoff were coupled. For example, while on a given day, precipitation may be 
closely coupled to runoff, a wet year may not necessarily be a high runoff year. Finally, plotting 
different averaging periods of the standard deviation of daily runoff highlights the importance of 
seasonality in runoff response and the relative influence of rain versus snowmelt on flow 
magnitude and variability. Wet catchments with limited seasonal precipitation variability 
(Strontian, Girnock) have precipitation signals more closely coupled with runoff, whereas dryer 
catchments dominated by snow (Wolf Creek, Krycklan) have strongly coupling only during 
freshet. Most catchments with highly seasonal precipitation show strong intermittent coupling 
during their wet season. At longer time scales, some catchments do not exhibit coupling in their 
input-output relations, which is related to catchment storage. 
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