
Dr. Gajan Sivandran, Assistant Professor in the Department of Civil, Environmental and Geodetic 
Engineering at the Ohio State University completed an Ohio Water Resources Center funded project via 
104(b) USGS program. This project titled “Spatial and Temporal Dynamics of Non-Point Source 
Pollution” aimed to identify the hydrologic and land surface characteristics that influence the spatial and 
temporal dynamics of non-point source (NPS) pollutants (nitrogen and phosphorus, in particular). The 
project outcome will lead to identification of Critical Source Areas (CSAs) in a watershed, which offers an 
opportunity to prioritize and tailor conservation practices that will better protect water quality and reduce 
costs and transform a purely NPS problem into a quasi-point source problem. 
 

This study used the Upper Big Walnut Creek (UBWC) watershed in central 
Ohio as a case study. The watershed was divided into subbasins (Figure 1) 
in order to identify critical nutrient source area. Hydrological modeling was 
done using the latest release of SWAT model, SWAT2012, which includes 
a synthetic weather generator and improvements to simulation of nutrient 
cycling. Spatial modeling indicated that the top sixth of subbasins were 
responsible for contributing 52% of the total nitrogen and 55% total 
phosphorous. Modeling of variation of loadings over time revealed that 
three months, February, March, and October account for seven of the top 
ten contributing months. When examining the spatial-temporal interactions 
(subbasins and time), the top sextile represents 62% (Nitrogen) and 65% 
(Phosphorus) of the nutrient load, and an even higher percentage than both 
of these individually. Figure 2 indicates the interaction of both time and 
space. Vertical features on these plots indicate consistent spatial response 
at a given time. February, March, October, November and December all 
show stronger contributions across all subbasins. Horizontal features 
indicate a givens subbasins contribution to NPS pollution across time. 

Subbasins 
20,21,22 and 32 

all show high levels of contribution regardless 
of time. Based on our results, implementing 
best nutrient management practices that 
address both spatial and temporal issues could 
be a more efficient method of addressing 
nutrient pollution. 
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Figure 1 Subbasins of UBWC 
watershed used in our study 

Figure 2 Monthly Mean Nitrogen and Phosphorus Load among 42 Subbasins 
and 12 Months in UBWC. Vertical features indication times of year of interest 
whereas horizontal features indicate areas within the catchment that 
consistently contribute to NPS. Red are top six contributors.  
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