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Humans have caused both landscape change and 
climate change, leading to ecological calamities around 
the world in freshwater and coastal waters. Harmful 
algal blooms (HABs), more common and wicked 
because of excessive and non-stop fertilization and 
runoff from farms and urban areas, are accelerated by 
increased water temperatures. These HABs include 
hypoxia, dead zones, and red tide due to excessive 
nitrogen and phosphorus. We have also changed our 
landscapes by draining wetlands that could help with 
nutrient retention and carbon sequestration. The 
world has lost 87% of its wetlands, with half of that 
loss occurring in the 20th century alone. A sizeable 
increase in the wetland resources around the world is 
needed, especially for the strategic purpose of 
mitigating excess nutrients in regions with harmful 
algal blooms. Examples include: 1. minimizing 
phosphorus inflows to the oligotrophic Florida 
Everglades with 40,000 ha of new treatment wetlands 
added to an existing 24,000 ha of treatment wetlands, 
and 2. reducing nutrient inflows to Lake Erie in the 
Laurentian Great Lakes by restoring 40,000 ha, or 10 %, 
of the completely drained Great Black Swamp. A 
nutrient recycling approach applicable to landscapes 
around the world called “wetlaculture” (wetlands + 
agriculture) could help solve downstream nutrient 
pollution problems while decreasing the amount of 
fertilizers added to landscapes. We have established 
field physical models, two in temperate Ohio and one 
in subtropical Florida, for estimating the amount of 
time needed for wetlands to accumulate nutrients 
before flipping the land to agriculture. In addition, our 
early business model suggests that farmers could make 
profits comparable to crop by receiving payment for 
ecosystem services (PES) coupled with public 
Environmental Impact Bonds sold to investors. 
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