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The boreal/subarctic region of the Northern hemisphere is particularly sensitive to the 
influence of climate change as small differences in temperature determine the status of 
frozen ground, precipitation phase, and the magnitude and timing of snow accumulation 
and melt. 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 climate change by examining their hydrological and 
biochemical responses. 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). An initial stage of 
the North-Watch program focuses on how these catchments collect, store and release 
water. At most sites, ten years of daily precipitation, discharge and temperature were 
compiled and evaporation and storage calculated. Inter-annual and seasonal patterns of 
hydrological processes were assessed via normalized fluxes and standard flow metrics. At 
the annual-scale, relations between temperature, precipitation and discharge were 
compared; highlighting the role of latitude, wetness and frozen ground on streamflow 
response. The seasonal pattern and synchronicity of fluxes at the monthly scale provided 
insight into the system memory and the role of storage. While some catchments rapidly 
translate precipitation into runoff, others exhibit considerable buffering, storing water for 
release many months after precipitation. The coefficient of variance of monthly fluxes 
and correlation coefficients were used to characterize the synchronicity and variance of 
seasonal rainfall-runoff patterns. A principal component analysis revealed clustering 
among like catchments in terms of functioning, largely controlled by two components 
that reflect (PC1): i) temperature/precipitation gradients, ii) the correlation between 
monthly precipitation and discharge, and (PC2) iii) storage, iv) the seasonal variability of 
precipitation. Results provide a conceptual framework for understanding hydrological 
change across northern catchments. 

 


