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Early results suggested this was driven by Nitrogen (nitrate) 

Loading from the basin,  now both Nitrogen and Phosphorus 

Gulf Hypoxia 



Approach - SPARROW Water-Quality Model –  
SPAtially Referenced Regression on Watershed Attributes 

http://water.usgs.gov/nawqa/sparrow 

 

 Separates land and in-stream 

processes 
 

 Mass Balance Model with 

spatially variable deliveries. 

Hybrid statistical/ 

mechanistic process 

structure. Data-driven, 

nonlinear estimation of 

parameters 
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 Predictions of mean-annual 

flux reflect long-term, net 

effects of nutrient supply 

and loss processes in 

watersheds 

 

 Once calibrated, the model 

has physically interpretable 

coefficients; model supports 

hypothesis testing and 

uncertainty estimation 

Land Use 

Steam Network 

http://water.usgs.gov/nawqa/sparrow


MARB SPARROW Model Calibration  
One Source: 2002 Point (WWTP) TN inputs, kg One Land-to-Water Delivery: Tile Drains 

Long-term detrended Loads for 856 sites  

Calibration 

24,475 Catchments 

based on RF1 River 

Network 

9,182 WWTPs 



Delivered Incremental Nitrogen Yields 

Delivered TN 

Incremental Yields 

(kg/km2) to the 

Gulf 

Robertson et al., 2013 
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Atmosphere

Fixation and other ag. Sources

Manure (confined)

Fertilizers (farm)

Urban areas

Point Sources

Preliminary Ranking of State Contributions to the Gulf of Mexico from the MARB 

Robertson et al., 2014 



Nitrogen Sources 

Fertilizers Manure 

Percent of 

Source to Total 

Incremental 

Load 

Robertson and Saad, 2013 






