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Abstract 

In the Anthropocene the combined effects of global climate change and human uses are most severe in 
the coastal zone, where population density is disproportionately high and increasing. There, the effects 
of coastal development and hinterland influence as well as rising sea levels and an increasing frequency 
of extreme weather phenomena endanger the integrity and ecosystem service supply of estuaries and 
coastal ecosystems.  

The Chinese island Hainan is an extreme example in this context. Its coasts were once lined with 
mangrove forests, seagrass meadows and coral reefs, the beauty of which founds their economic 
potential for tourism, a major and growing business sector. However, activities in other major economic 
sectors, i.e. agriculture, aquaculture and urbanization/industrialization, as well as an average eight 
typhoons per year impair the functioning of coastal ecosystems.  

Starting in the 1960s mangroves were massively deforested and converted into aquaculture ponds, 
which became a major pillar of Hainan's economy. Untreated wastewater including large amounts of 
anthropogenic nutrients and organic matter is released into semi-enclosed coastal bays or directly into 
coastal back-reef areas, where it leads to eutrophication, seagrass loss and coral reef degradation. 

During the typhoon season the effluents from agriculture and aquaculture, which usually have a 
localized impact within the semi-enclosed estuarine Bamen Bay only, can be exported into coastal back-
reef areas in pulses as a result of typhoon-induced heavy rainfall. There, they contribute to coastal 
eutrophication in areas which are otherwise less exposed to aquaculture effluents. 

This example illustrates how extreme weather events, which are projected to increase, can exacerbate 
the negative effects of anthropogenic nutrient pollution, in particular along heavily used tropical coasts. 

As a consequence of our inter- and transdisciplinary collaborative Sino-German projects LANCET, 
ECOLOC and TICAS we established a dialogue with stakeholders and we propose measures to preserve 
the valuable coastal ecosystems. 
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