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Introduction 

In Iowa, projected climate shifts coupled 

with intense agriculture activities create a 

challenging set of questions and choices 

for scientists, policy makers, farmers, and 

businesses.   

Motivated by these challenges and oppor-

tunities, our NASA EPSCoR program will 

focus on the links between intense agricul-

ture, climatic shifts, CO2 emissions, and 

Soil Organic Carbon (SOC) dynamics. 

 

Methodology 

 To investigate the impacts that Land Use/ Land Cover (LU/LC) has on SOC  

sequestration potential and provide more accurate estimates of projected CO2 

emissions in the Midwest. 

 To further NASA earth science priorities by improving the understanding of 

how soil and atmospheric measurements at local and regional scales can im-

prove the biogeochemical models used for NASA forecasts of CO2, land cover, 

and climate at decade-to-century time scales. 

 To build research capacity within Iowa and the Midwest for quantifying the 

links between agriculture, climate, SOC and CO2 while establishing a program 

of national stature for carbon cycle studies in intense agricultural systems.   

 

Motivated by these challenges and oppor-

tunities, our NASA EPSCoR program 

will focus on the links between intense 

agriculture, climate shifts, CO2 emis-

sions, and Soil Organic Carbon (SOC).   

 

              A two-pronged, methodological approach (bottom-up, top-down) was developed to investigate the impacts of LU/LC: 
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Outreach & Education 

 Our team, with support from our collaborators at the Leopold Center, conducted an interactive exhibit 

at the 2011 Iowa State Fair. 

 Visitors improved their understanding of the carbon cycle by conducting simple experiments measur-

ing CO2 emissions from different pots of soil that represented various agricultural tillage practices. 
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 In agricultural systems, like those that we have here in the Midwest, fluxes 

of carbon (namely erosion and deposition) move considerable amounts car-

bon ultimately affecting our C-budgets.   

 The coupled WEPP and CENTURY models can simulate a wide range of 

land management practices and provide a physically based quantification of 

carbon fluxes at the watershed scale.   

 These values can be re-introduced into VPRM to scale up our results to state 

and the Midwest. 

1) Vegetation Photosynthesis and Respiration Model  

 

2) Effects of Agricultural Land Management Practices on SOC 3) Incorporating Erosion and Soil Respiration 

 To run the Vegetation Photosynthesis and Respiration Model 

(VPRM), we used a 13-class, land cover model with 1-km res-

olution with data from the National Agricultural Statistics Ser-

vice and MODIS–derived plant growth parameterization to 

provide realistic timing of photosynthesis relative to year-to-

year variations in climate and land management.   

 The VPRM simulations provide to us the Net Ecosystem Ex-

change (NEE) of C to develop carbon budgets and quantify 

SOC sequestration potential. 

Prairie Vegetation 

Agriculture introduced 1930’s 

Tillage + Rainfall Erosion  

Conservation Practices Implemented 

Soybeans Introduced 
Using our different models, we can develop more detailed budgets 

of NEE and SOC Sequestration for Iowa.  

Current conservation land use practices in Iowa are sequestering carbon 

in our soils, which increases soil quality and limits CO2 increases.  

 Test the development of methods and models (e.g., WEPP and CENTURY) for carbon budgets at smaller scales, which will eventu-

ally be applied at larger extents to identify areas of improvement for the larger scale models.   

 Produce infrastructure, partnerships, and a collection of unique data for elucidating the role of LU/LC on carbon losses and gains in 

intense agricultural environments for achieving sustainable extramural funding for continued research and student training. 
 

 

Bottom-up approach provides understanding of    

the relationship between LU/LC and CO2.  

Top-down approach provides understanding of the 

carbon cycle at multiple spatial and temporal scales.  

 A short movie is being developed from our collab-

orators from the Leopold Center, from the video 

series “On the Ground”.  

 This video showcases the on-going research being 

conducted by faculty and students for this project. 
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 Soil organic carbon (SOC) sequestration potential is directly impacted by agricultural land management practices. 

 To provide a highly accurate carbon budget for agricultural systems of the Midwest, there is need to account for carbon redistribution through the processes of erosion and deposition. 

 The combination of conservation practices and increased crop yields are collectively building up SOC in agricultural  soils. 

Student Involvement: 
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