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The Context

 Dr. Rebecca Lyons conducts research with undergraduate 
students on the distribution of trace nonpolar pollutants 
such as endocrine disruptors—remnants of herbicides, 
pesticides, fertilizers, and other industrial products—that 
mimic the activity of hormones in humans and animals. 

 The effects of endocrine disruptors on animals can be 
quite dramatic: birth defects, deformation of sexual organs, 
sex changes in individuals, and development of intersex 
characteristics have been documented in the wild. 



Going Spatial

 After taking a faculty position at the University of 
Redlands, Dr. Lyons involved her environmental chemistry 
students in testing for trace pollutants in the lakes around 
Redlands. Largely “by mistake,” they found 4-nonylphenol 
(4NP) (an endocrine disruptor) everywhere.

 Searching for a control lake to use for comparing the 
Southern California lakes, the researchers turned their 
attention to lakes in the High Sierra Mountains of 
California. They found some High Sierra Lakes to be free 
of endocrine disruptors, but not others. 



Hypotheses:

 Source: Agricultural operations in 
California’s central valley
 Spatial Distribution: Unsheltered lakes
 Temporal/Seasonal Aspects: Winter
 Transport Mechanism: Wind



Spatially Enabled Sampling

• ArcGis 10.1 was used to 
choose sampling sites with 
elevations between 1800 and 
3000 m. 

• Analysis with digital elevation 
model, slope, aspect, 
vegetation cover, wind pattern, 
and upwind pollution source 
feature classes helped the 
researchers visualize the 
unique features experienced 
around each sampling site. 



Sheltering



Statistical Analysis

 A topographical sheltering statistic was developed.
 Calculated as the slope of the headwall (S) multiplied by 

the height difference between the sampling site and the 
headwall apex (h) divided by the distance (d) from the 
headwall apex. 

 Inversely correlated with deposition of 4NP in the sampling 
sites. 

 The statistic predicted 4NP concentrations in canyons that 
had not yet been sampled.



Publication



Student Impacts

Environmental chemistry data can be overwhelming and 
uninformative when only viewed as Excel spreadsheets. Tabulated 
data is made more meaningful with a visual representation of 
sampling locations. Spatial tools help with data organization and 
place it into a more informative context. A map allows students to 
develop more informed hypotheses and thus more efficiently 
conduct science. Students can use GIS to engage with and explore a 
region before conducting field research in it.

The use of a spatial perspective did in fact change how I saw 
chemistry. From this perspective I was able to see how the different 
chemical laws and concepts overlapped in real world practical 
applications. 



Thanks

spatialstudies.redlands.edu

spatialstudies@redlands.edu
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