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The Diversity of hypoxia manifestations in the Baltic Sea region
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Increasing nutrient inputs with consequent organic matter enrichment over time has promoted hypoxia in
the Baltic Sea. Temperature increases have exacerbated this deleterious phenomenon, but the degree of
hypoxia varies spatially from episodic to seasonal hypoxia to perennial hypoxia. The deep basins of the
Baltic Sea are hypoxic throughout the year and have been so for more than 100 years resulting in oxygen
dynamics operating at decadal scales. In the Danish Straits reduced water exchange in the bottom layer
combined with higher temperatures during late summer and early autumn lead to development of seasonal
hypoxia with strong variability in extent and persistence among years. In shallower coastal environments
hypoxia has a more episodic nature due to variable stratification patterns and exchanges with open waters.
Hypoxia in coastal waters also can be imported from the deeper waters with seasonal or perennial hypoxia
or it can be generated locally through high oxygen demand from the sediments. The oxygen content in a
thin bottom layer can be depleted within a few days in coastal environments receiving a high organic
loading. Thus, the hydrodynamical setting is an important governing factor controlling possible time scales
of hypoxia, but enhanced nutrient fluxes from land and atmosphere and global warming amplifies oxygen
depletion when oxygen supply by physical processes cannot meet oxygen demands from respiration.
Episodic and seasonal hypoxia bear the largest consequences for the benthic fauna, since bottoms affected
by perennial hypoxia are already void of animal life forms.
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