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As the DSE program travels head-long into its fourth year of programming, CEES is pleased to welcome new additions to the program.  Jessica 
Silas, the new DSE Education Program Assistant, is a recent graduate of the University of Illinois Urbana-Champaign where she earned a 
Bachelor’s of Science in Earth Systems, Environment and Society. She brings a wealth of energy, organization and a love for science that will 
prove invaluable for the program! The DSE program also welcomes new Earth Sciences IUPUI Urban Educators GK-12 Fellows, Julie Crewe and 
Amy Smith.  In the upcoming months, through this fellowship opportunity and the DSE program, the GK-12 Fellows will be able to create unique 
DSE programs that will make their graduate research accessible to hundreds of middle and high school students. With a very small staff running 
the program, we are extremely proud of the number of students we are able to reach each season and the quality of their DSE program 
experiences! 
 
The fourth annual DSE Summer Institute for Teachers was held June 28- July 2 at the Earth Discovery Center of Eagle Creek Park. Seventeen 
participants from three teams, Brook Park School of Environmental Studies (Lawrence Township), Doe Creek Middle School (Hancock County), 
and Oaklandon Elementary School of Environmental Studies (Lawrence Township) attended the week-long training session focused on strategic 
planning and curriculum and instruction development for school ground outdoor laboratories and interdisciplinary environmental education 
programs.  We are pleased to announce that each of the 2010 teams successfully submitted grant applications to the Dr. Laura Hare Charitable 
Trust Environmental Learning Labs program to fund their school’s action plans developed during the week-long institute. Congratulations to all! 
 
For more information related to DSE, including the IUPUI Urban Educators GK-12 fellowship program, DSE school programs, and the Summer 
Institute for Teachers, please visit: www.cees.iupui.edu. Click on IUPUI Urban Educators GK-12 Program or Discovering the Science of the 
Environment.   
 

 
Graduate Student Updates 
 
Combining Multivariate Statistical Methods and Spatial Analysis to Characterize Water Quality Conditions in the White River  
Basin, Indiana, U.S.A. 
Drew Gamble, MS Student / Dr. Meghna Babbar-Sebens, Advisor  
 
My research is a comparative study that combines spatial analysis and multivariate statistical methods. The motivation for this study is to be able to 
rapidly estimate water quality conditions at unmonitored locations without using expensive and time consuming mechanistic models. The study has 
been performed on the entire White River basin in central Indiana, and uses sixteen physical and chemical water quality variables collected from 44 
different monitoring stations in the Indiana Department of Environmental Management’s (IDEM) fixed station monitoring network, along with various 
spatial data related to land use – land cover, soil characteristics, terrain characteristics, eco-regions, etc. The study compares the use of various 
statistical estimates (mean, geometric mean, trimmed mean, and median) of monitored water quality variables to represent annual and seasonal 
water quality conditions. The relationship between these estimates and the spatial data is then modeled via linear and non-linear multivariate 
methods. The linear statistical multivariate method uses a combination of principal component analysis, cluster analysis, and discriminant analysis, 
whereas the non-linear multivariate method uses a combination of Kohonen Self-Organizing Maps, Cluster Analysis, and Support Vector Machines. 
The final models were tested with recent and independent data collected from stations in the Eagle Creek watershed, within the White River basin. In 
6 out of 20 models the Support Vector Machine more accurately classified the Eagle Creek stations, and in 2 out of 20 models the Linear 
Discriminant Analysis model achieved better results. Neither the linear or non-linear models had an apparent advantage for the remaining 12 
models. This research provides an insight into the variability and uncertainty in the interpretation of the various statistical estimates and statistical 
models, when water quality monitoring data is combined with spatial data for characterizing general spatial and spatio-temporal trends.   
 
Nutrient and Atrazine Removal in a Constructed Wetland Bioswale Complex Capturing Agricultural Tile Runoff 
Amy Smith, MS Student / Dr. Lenore Tedesco, Advisor 
 
Previous studies have shown that intensive agricultural practices in the Midwest contribute significant levels of nutrients, such as nitrogen and 
phosphorus, and herbicides, such as atrazine, to downstream waters. When nitrogen and phosphorus become excessive in aquatic environments 
they cause water quality problems such as algal blooms and eutrophication. High levels of the herbicide atrazine have been shown to adversely 
affect the reproductive development of amphibians and fish. The effect of this herbicide on human populations is still being studied, but is believed to 
cause health problems in humans when present in high levels in drinking water.     
 
My research will consist of examining the efficiency of a hybrid constructed wetland and bioretention swale in removing nitrogen and phosphorus and 
the herbicide atrazine from agricultural tile runoff. The wetland will be designed to maximize removal of these contaminants via interactions with the 
soil and vegetation. To determine the efficiency of the wetland in removing these contaminants, water samples will be taken at the inflow and outflow 
of the wetland and analyzed. Soil samples will be taken throughout the wetland to determine the amounts of nutrients and atrazine retained within 
the wetland soil and to determine the processes involved in nitrogen and phosphorus transformation and removal. The goal of this study is to 
examine a potential best management practice that farmers can apply to their field tile runoff to reduce nutrient and herbicide export to downstream 
waters. 
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