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Human activity is leading to major increases in terrestrial nutrient inputs to the ocean,
and a deterioration of coastal water quality in many regions. As yet, no modeling
tools are available to quantitatively assess the changes in nutrient cycling in the global
coastal ocean in a spatially-explicit manner.

Here, we present a model of the coupled nitrogen (N) and phosphorus (P) cycles in the
proximal coastal ocean that is linked to a Geographical Information System (GIS) and
allows a spatially-explicit assessment of the consequences of the changes in river and
groundwater fluxes for nutrient transformation and retention in the coastal ocean at
the global scale. Our process-based model consists of a “ribbon” of generic box mod-
els distributed along the entire global coast-line at a half degree resolution. Different
parameterizations for the box models are established using a global coastal typology
based on hydrological, lithological, morphological and biogeochemical criteria. In our
presentation, we will present results of simulations performed using spatially-explicit
nutrient inputs (GlobalNEWs) and other relevant forcings (including light and tem-
perature) and we will discuss the role of various types of near-coastal ecosystems
(estuaries, fjords, lagoons, delta’s and others) in retention of nutrients at the global
scale.


