Ecohydrological classification of natural flow regimes to support environmental flow assessments: an Australian case study
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Summary

Researchers from Griffith University (Australia Rivers Institute), Australian National University, Land and Water Australia and the University of Washington have developed the first continental-scale ecohydrological classification of hydrologic regimes for Australia to support environmental flow assessments.  This classification is based on 120 metrics describing ecologically important characteristics of the natural hydrologic regime derived from discharge data for 830 stream gauges.  Metrics were calculated from continuous time series (15 – 30 years of record constrained within a 36-year period) of mean daily discharge data, and classification was undertaken using a fuzzy partitional method - Bayesian mixture modeling.  The hydrologic classification contains 12 distinct classes of flow regime types that differ in the seasonal pattern of discharge, degree of flow permanence (i.e. perennial versus varying degrees of intermittency), variations in flood magnitude and frequency and other aspects of flow predictability and variability.  Geographic, climatic and some catchment topographic factors are generally strong discriminators of flow regime classes.  The geographical distribution of flow regime classes show varying degrees of spatial cohesion, with stream gauges from certain flow regime classes often being non-contiguously distributed across the continent.  The proposed hydrologic classification is expected to support the development of a greater understanding of flow-ecology relationships in Australia, and inform management efforts aimed at prescribing environmental flows for riverine restoration and protection. Funding for this project was provided by Land and Water Australia and the Tropical Rivers and Coastal Knowledge research consortium. 
