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Altered Watershed Conditions Causing River Degradation
Major land use changes are occurring in many communities.  A recent United States Geological Survey (USGS) assessment documents that changes made to land cover in many watersheds are having a large impact on river flows and water quality.  A watershed is the land area draining to a particular river.  The USGS’s recent assessment provides the most geographically extensive analysis to date of streamflow alteration caused by watershed land cover conditions.  It reports that most river flows across the U.S. are altered by land and water management activities that are leading to ecological degradation.  The USGS findings were released in the Journal of Ecological Society of America, Frontiers in Ecology and the Environment.  The journal article is titled “Alteration of Streamflow Magnitudes and Potential Ecological Consequences: a Multiregional Assessment”.  The report’s findings show that the amount of water flowing in streams and rivers has been significantly altered from land and water management changes in nearly 90 percent of waters that were assessed in the nationwide USGS study.  Flow alterations are a primary contributor to degraded river ecosystems and loss of native species whose survival and reproduction are tightly linked to specific flow conditions.  These consequences can also affect water quality, recreational opportunities and the maintenance of sport fish populations.
River flows are altered by a variety of land- and water-management changes, including reservoirs, diversions, subsurface tile drains, groundwater withdrawals, wastewater inputs, and impervious surfaces, such as parking lots, sidewalks and roads.  Human impacts on watershed hydrology are widespread in the US, but until this study was made the prevalence and severity of stream-flow alteration and its potential ecological consequences have not been quantified on a national scale.  The USGS assessed streamflow alteration at 2,888 streamflow monitoring sites throughout the conterminous US.  The magnitudes of mean annual (1980–2007) minimum and maximum streamflows were found to have been altered in 86% of assessed streams.  The occurrence, type, and severity of streamflow alteration differed markedly between arid and wet climates.  Biological assessments conducted on a subset of these streams showed that, relative to eight chemical and physical conditions, diminished flow magnitudes were the primary predictors of biological integrity for fish and macroinvertebrate communities.  In addition, the likelihood of biological impairment doubled with increasing severity of diminished streamflows.  
The severity and type of stream flow alteration varies among regions, due to natural landscape features, land practices, degree of development, and water demand.  Watershed management is often focused on flood control, which can result in lower maximum flows and higher minimum flows. Extremely low flows are the greatest concern in arid climates, in large part due to groundwater withdrawals and high water use for irrigation.  The report is accessible on the web, at: www.esajournals.org/doi/abs/10.1890/100053, but there is a cost to obtain it.  Those desiring additional details about the report and its finding are encouraged to contact Daren Carlisle at USGS by phone at: 703-648-6890 or email at: dcarlisle@usgs.gov.
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