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ABSTRACT 
Balancing ecological and human water needs often requires characterizing key aspects of the natural flow 
regime and then predicting ecological response to flow alterations. Flow metrics are generally relied upon 
to characterize long-term average statistical properties of the natural flow regime (hydrologic baseline 
conditions). However, some key aspects of hydrologic baseline conditions may be better understood 
through more complete consideration of continuous patterns of daily, seasonal, and inter-annual 
variability than through summary metrics. Here we propose the additional use of high-resolution 
dimensionless archetypes of regional stream classes to improve understanding of baseline hydrologic 
conditions and inform regional environmental flows assessments. In an application to California, we 
describe the development and analysis of hydrologic baseline archetypes to characterize patterns of flow 
variability within and between stream classes. We then assess the utility of archetypes to provide context 
for common flow metrics and improve understanding of linkages between aquatic patterns and processes 
and their hydrologic controls. Results indicate that these archetypes may offer a distinct and 
complementary tool for researching mechanistic flow–ecology relationships, assessing regional patterns 
for streamflow management, or understanding impacts of changing climate. 
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