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Abstract: 

Eutrophication in inland waters is an environmental problem that is increasing 
globally, and its causes should be analyzed in order to reorientate policies on 
water management in each specific local situation. Global warming and related 
hydrological changes are intensifying these occurrences of nutrient build up in 
waterbodies. The associated appearance of harmful algal blooms of toxic 
phytoplankton is a special ecological problem and is also leading to an increase 
in treatment costs for water destined to be potable water.  The Water Program 
of the Inter-American Network of Academies of Sciences (IANAS) calls attention 
to the need to address this management problem by governmental authorities 
and institutions involved in water management as it is an important health and 
environmental issue that needs the introduction of measures to mitigate and 
reverse the effects of eutrophication.      
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Eutrophication is one of the most prevalent and widespread environmental 
problems of inland waters in the world. Eutrophication is a natural process that 
slowly occurs over extended (i.e., geological) time scales; however, 
anthropogenic activities in the past century have drastically increased its rate, 
scope, and impact. 
 
In the Americas and the Caribbean, eutrophication is caused by nonexistent or 
insufficient wastewater treatment; agricultural expansion and overuse of 
chemical fertilizers; urbanization of watersheds; intensive husbandry of cattle, 
pigs, and chicken; increase in aquaculture; construction of reservoirs; 



destruction of natural ecosystems and deforestation; and accelerated erosion in 
watersheds. These factors increase the nitrogen and phosphorus loads into 
lakes and reservoirs, which intensify the biological productivity of the water 
bodies. As a consequence, undesirable ecological problems arise, including 
excessive phytoplankton and macrophyte growth, proliferation of algal blooms 
and toxic phytoplankton, fish mortality due to drastic oxygen depletion, 
proliferation of habitats for vectors of tropical diseases, water quality 
deterioration, and an even further loss of biodiversity. Harmful algal blooms, 
caused by some cyanobacterial species, are particularly important if the 
affected water bodies are used for drinking water. Removal of algal toxins 
requires advanced treatment processes, and inadequate treatment poses 
serious health risks to the public. Also, a positive correlation has been found 
between eutrophication and virus abundance in some receiving water bodies 
around the world (Cabral et al., 2017), with a concomitant risk for public health. 
This is an important fact to be considered in the light of the ongoing COVID-19 
pandemic. 
 
In connection with human nutrient enrichment (particularly nitrogen and 
phosphorus), climatic changes, such as global warming and associated 
hydrologic changes, also are implicated in eutrophication. Warming of surface 
water can selectively promote cyanobacterial blooms since their growth rates 
are optimized at relatively high temperatures. Since warming of surface water 
intensifies vertical stratification in freshwaters and increases the period of 
stratification, the growth of cyanobacteria and duration of blooms is enhanced. 
Duration of precipitation and droughts are related to cyanobacteria dominance. 
Therefore the evidences from different aquatic ecosystems indicate that global 
warming and climatic changes act coupled with nutrient enrichment causing 
eutrophication. The rapid expansion of blooms such as Cylindrospermopsis 
raciborskii worldwide in lakes and reservoirs of northern and southern 
hemispheres is one of the consequences of this synergic process (Katrina et al., 
2012; Paerl & Paul, 2012). 
 
The Inter-American Network of Academies of Sciences (IANAS) - Water 
Program which brings together leading water scientists from 21 National 
Academies of Sciences of the continent sees the need to alert regional 
governments, institutions that manage water resources, and the public about 
the environmental and health problems that arise from eutrophication. More 
than 40% of the lakes and reservoirs in the region, both in developing and 
developed countries, are adversely affected by this phenomenon. Several 
examples and case studies are demonstrated in the latest book published by 
the IANAS Water Program titled “Water Quality in the Americas” which can be 
downloaded for free (https://www.ianas.org/images/books/wb10d.pdf). 
 
The IANAS Water Program recommends that high-level multidisciplinary teams 
be formed, where scientists, politicians, water quality managers, policymakers, 
and communities discuss and agree on the necessary measures to mitigate and 
reverse the adverse effects of eutrophication and prevent future increases in the 
number of eutrophic aquatic ecosystems.  
 



Eutrophication has severe economic consequences in countries, regions, and 
towns. Loss of ecosystem services of rivers, reservoirs and natural lakes, 
impaired water quality with damage to fisheries, tourism, recreation and aquatic 
sports, real estate, and effects on human health has a major cost, and in the 
U.S. alone is estimated to be US$ 2.2 billion annually. Eutrophication is an 
existential threat to sustainable development and must be addressed for the 
protection and recovery of the freshwater resources in the Americas and the 
Caribbean, in order to ensure that the region’s vital resources are preserved for 
the benefit of all. 
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