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Water quality patterns and processes

differ in two tidal systems
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Top: The Newport River (pictured here) was the tidal freshwater system studied in this
research. Bottom: Concentrations of reactive nitrogen were measured upstream and
downstream of a wastewater treatment facility. Precipitation and tidal influence affected
nitrogen pollution patterns in an estuarine tidal creek. Images by Anne Margaret Smiley.

In coastal systems that are experiencing rapid population growth, increasing
amounts of nitrogen in stormwater and wastewater threaten water quality.
Focusing on two coastal systems with different tidal influences, scientists in

North Carolina found that water quality patterns and processes differed.
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Nitrogen is essential for successful Photo by Anne Margaret Smiley.

ecosystems, but too much can have negative
environmental impacts. In coastal systems that are experiencing rapid population
growth, increasing amounts of nitrogen in stormwater and wastewater threaten water

quality.

Coastal wetlands can absorb some of this extra nitrogen, but the limits are unclear.
These systems are dynamic, characterized by water and salt levels that ebb and flow,

making it difficult to understand patterns and impacts of persistent nitrogen pollution.

Focusing on two coastal systems with different tidal influences, scientists in North
Carolina utilized long-term environmental monitoring data and conducted laboratory
experiments to establish enrichment patterns, measure nitrogen removal capacity, and
identify conditions that affect these processes. They observed an upper nitrogen
removal limit in a riverine-dominated swamp forest system, which contrasted with a

tidally dominated marsh system that did not exhibit the same limitation.

These findings provide important insights into ecosystem functioning in increasingly

human-influenced environments.
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