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Resumo:

Since the mid-20™" century coastal waters around the world have experienced declining
water quality such as oxygen depletion, harmful algal blooms (HABs) and low pH. This
decline has been widely attributed to eutrophication but climate change has emerged as
a new driver in recent decades. Upwelling of low-oxygen waters from oxygen-minimum
zone has resulted in extensive hypoxia in the eastern boundary current systems. HABs
appear in seemingly oligotrophic seas by developing versatile nutrition acquisition
strategy. Although respiration of organic matter lowers both Oz and pH, oceanic uptake
of atmospheric CO> causes ocean acidification. Eutrophication and climate change are
affecting different estuaries and coastal oceans in a complex nexus. Discerning the
underlying mechanisms driving the water quality decline has far reaching implications
for nutrient management, fisheries and human health. In this talk | will describe
mechanistic investigations using numerical ocean models that couple hydrodynamic
models with models for biogeochemical cycling, carbonate chemistry, nutrient kinetics
and plankton physiology. Using Chesapeake Bay as an example, | will discuss historical
model simulations for the 20" century and climate downscaling projections for the 215t
century, and demonstrate the paradigm shift from eutrophication-dominated regime to
climate-dominated regime.
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