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The hydrologic regime of a river is defined as magnitude, duration, frequency, timing, and rate of change of stream flow and is the primary physical driver of biological and geomorphic processes in stream channels and floodplains.  Anthropogenic alteration of hydrologic regimes, most often caused by dams and substantial water diversion, can therefore result in substantial changes to stream ecosystems.  Currently available statistical methods for detecting hydrologic regime change analyze changes in summary statistics such as date of peak discharge and flow magnitude averaged over various time windows.  Although these statistics may capture specific ecologically important aspects of the annual hydrograph, they do not analyze the hydrograph in its entirety.  As an alternative to summary statistics calculated for each water year, the entire annual hydrograph can be considered as a random function, and variation in this hydrograph across years can be considered as deviation from a periodic function, defined as the mean of each annual hydrograph across all years.  I will present a theoretical framework for analyzing such random functions using spectral characterization of the mean and variance.  Hypothesis tests for differences in mean and variance will be developed using permutation distributions of Lp norms.  I will conclude with applications to streams in the upper Snake River basin.  

