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Abstract: 

Prewhitening, the process of eliminating or reducing short-term stochastic persistence to enable 

detection of deterministic change, has been extensively applied to time series analysis of a range 

of geophysical variables. Despite the controversy around its utility, methodologies for 

prewhitening time series continue to be a critical feature of a variety of analyses including: trend 

detection of hydroclimatic variables and reconstruction of climate and/or hydrology through 

proxy records such as tree rings. With a focus on the latter, this paper presents a generalized 

approach to exploring the impact of a wide range of stochastic structures of short- and long-term 

persistence on the variability of hydroclimatic time series. Through this approach, we examine 

the impact of prewhitening on the inferred variability of time series across time scales. We 

document how a focus on prewhitened residual time series can be misleading, as it can 

drastically distort (or remove) the structure of variability across time scales. Through examples 

with actual data, we show how such loss of information in prewhitened time series of tree rings 

(residual chronologies) can lead to the underestimation of extreme conditions in climate and 

hydrology, particularly droughts, reconstructed for centuries preceding the historical period. 
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