
Dr. Gil Bohrer and Dr. Jorge Villa from the Department of Civil, Environmental and Geodetic Engineering at the Ohio 
State University completed an Ohio Water Resources Center funded project via USGS 104(b) subaward. They 
collaborated on the study titled “Linking wetland ecological functions: towards a combined ecosystem-service 
quantification to promote ecosystem health in Lake Erie,” which focused on understanding how the ecosystem 
function of different parts of the wetland relates to the processing of carbon and nutrients by the wetland. Wetland 
ecosystems are heterogeneous and composed of small intermittent patches of open water and different vegetation  
under various hydrological regimes. Key activities of the study included analysis of soil cores to determine the 
accumulation rates of nitrogen and phosphorus and the sequestration rate of carbon in the wetland soils. The project 
also conducted extensive chamber-based sampling to determine the effects of the ecological and hydrological 
conditions at different patch types on processes of uptake and transport of nutrients and carbon-based greenhouse 
gasses.  
 
The team found different carbon and nutrient sequestration rates at different locations in the wetland.  Shallow 
locations near the outflow sequestered more carbon but less phosphorus than deeper locations (Figure 1). They found 
that the regulation of methane flux from the wetland vegetation types is driven by temperature and water depth and is 
dominated by hotspots and hot moments when the fluxes are very high. Additionally, they found differences between 
vegetation types in the way they regulate methane flux through their leaves. They characterized the conductivity of 
the soil and vegetation to the flow of methane from the soil. They provided meteorological, carbon fluxes and adjacent 
soil and water properties observations to the Powel-Center FLUXNET-CH4 collaborative project that compared 
methane fluxes from many sites in aquatic habitats. 

Figure 1. Accumulation rates of 
phosphorus in the soil as determined 
from lead-dated soil cores through 
three depth-transects (shallow, 
intermediate, deep) in locations of 
the wetlands with different hydraulic 
regimes (Backflow, Outflow, Mid-
estuary). Phosphorus accumulation 
rates varied strongly with depth and 
with hydrological regime. The effects 
of depth were different in different 
hydrological locations: in the 
Outflow it increased with depth 
whereas in the Backflow and Mid-
estuary maximal phosphorus 
accumulation occurred at the 
intermediate depth.  
 
When constructing or restoring a 

wetland ecosystem to protect surface waters from nutrients, special attention must be paid to the wetland depth and 
vegetation as it is evident from the research that they have different impacts on nutrient and carbon sequestration.  
 
Researcher Profiles: Gil Bohrer received a PhD from the Department of Civil Engineering at Duke University. He 
was a postdoc fellow at the Harvard University Center for The Environment before starting a faculty position at OSU 
in 2008. Bohrer’s research focuses on ecosystem-atmosphere interactions and measurements and modeling of the 
effects vegetation structure and composition have on greenhouse gas budgets of the ecosystem. Jorge Villa received 
a PhD from the Environmental Science Graduate program at OSU. He worked as a professor in Lasallista University 
in Medellin, Colombia, before coming to the Department of Civil, Environmental and Geodetic Engineering as a 
visiting professor. He is currently an assistant professor at the University of Louisiana at Lafayette.    
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