Integrating Information Across Continents for Improved Ecosystem Management:  The Case of the The Paraná and Mississippi Systems
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Abstract

The normal functions of most of the world’s great floodplain rivers are disrupted because the blend and scaling of processes that characterize them in their natural states have been shifted to new states.  The altered states are often associated with major environmental quality problems and may not provide habitat suitable for desirable plant and animal communities.  Restoration of large rivers is typically guided by the concept of a historical or a site “reference condition”.  However, most of the world’s large rivers were already extensively modified from their initial states before the systematic collection of monitoring data.  Using ordination analysis, we show that the Mississippi River of North America and the Middle Paraná River of South America are relatively similar and can, therefore, be considered references for each other.  The unleveed mid and lower reaches of the Paraná River provide insight into probable conditions that existed in the Mississippi River more than one hundred years ago.  In contrast, the present state of the Mississippi River can serve as a negative reference for the Paraná River and demonstrates what may happen to the middle reach of the Paraná River with unsustainable water resources development.  We propose that scientists and engineers working in North America and South America collaboratively develop a single ecosystem management tool and calibrate the tool to both rivers.  By so doing, resource managers in the North America can be assured that tool forecasts for the restored condition are accurate.  Concomitantly, resource managers in South America can be assured that forecasts of the impacts of development of the Parana River are equally accurate.  This scientific and engineering synergy will improve water resources management in both continents.

Keywords

Floodplain Rivers, Mississippi River, Paraná River, Reference River, River Restoration
