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Abstract: 

Non point source pollution in the form of surface runoff can be hazardous to 

aquatic ecosystems by creating abnormally high amounts of sediment loading. Many 

negative impacts occur from this scenario which has found numerous individuals 

and organizations needing a system to monitor and forecast management strategies 

to impact the sediment loading issue. Geographic Information System (GIS) 

technology has become one widely used method. Through complex watershed 

modeling, GIS can route flow and pollutants through systems and analyze 

management practices. One commonly used model is the Soil and Water Assessment 

Tool (SWAT). SWAT is a hydrologic model developed to tackle issues on a 

watershed basis. This project examines one of the necessary inputs to the model, 

land use/land cover (LULC) information for an area of the Auglaize River 

watershed in Northwest Ohio. The LULC aspect was generated with ERDAS 

Imagine software using a decision tree based algorithm. Overall accuracy of the 

classification was determined at 90%. The resulting classification will be combined 

with all other necessary inputs to the SWAT model to analyze this watershed in the 

near future.  
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Introduction:  

Sediment loading is most often caused by non-point source pollution and can be 

harmful to aquatic ecosystems for numerous reasons. Increases in turbidity lead to a 

decreased photic zone that negatively impacts the plant community’s ability to 

receive sunlight. Fish are also impaired as the sediment can weaken respiration by 

clogging gills and inhibit spawning through smothering ideal spawning areas. An 

increase in sediment also provides enhanced binding sites for numerous ions and 

bacteria that can further react and be re-suspended in the water column (Horne and 

Goldman, 1994).  

These impacts have led many individuals and organizations to the realization that 

monitoring and prevention of sediment loading are vital to ensure sustained health 

of aquatic ecosystems. One strategy is the use of Geographic Information System 

(GIS) technology to model and predict sediment loading from various environments. 

Models in GIS are complex functions that require specific inputs for operation. 

After running the functions and operations on the input data, output files of various 

types are created, usually including statistical summaries and spatial overlays.  



The Soil and Water Assessment Tool (SWAT) is a widely accepted hydrologic model 

developed by laboratories in Texas to assess the impact of management techniques 

and forecast parameters pertaining to watershed level inquiries. SWAT is based 

upon the direct hydrological link of soil type and the amount of water moving to 

streams after rainfall (Brown and Hollis, 1996). The model can route runoff and 

chemicals, predict out flowing concentrations, and help forecast results for different 

management practices and “what if” scenarios (Arnold et. al., 1999). Watersheds 

are delineated into hydrologic response units (HRUs) for analysis according to user 

input. Each HRU can have a unique soil type and land cover/use. SWAT will 

separately predict and route runoff for each HRU to determine the final parameters 

for the watershed (DiLuzio et. al., 2001). Weather conditions such as daily 

precipitation, air temperature, and solar radiation are necessary inputs but all can 

be simulated by the model (Rosenthal and Hoffman, 1996). Three main layers of 

spatial data are also needed to drive the model; a digital elevation model, soil type, 

and land use/land cover (DiLuzio et. al., 2001).  

Land use refers to how land is being used by humans while land cover is a measure 

of what is covering the surface of the earth (Jensen, 2000). Many classification 

schemes have been devised to transform remotely sensed imagery into an accurate 

picture of land use/land cover (LULC). Two main types include unsupervised and 

supervised classification. Unsupervised consists of the computer creating a user 

specified number of classes by partitioning pixels based on spectral likeness. 

Supervised allows the user to define training sites. The computer then uses these 

sites to seek out other spectrally similar pixels for inclusion in the classes (Jensen, 

1996). For this project, the land use/land cover component will be created from 

Landsat 7, 30 meter resolution imagery for a portion of the Auglaize River 

watershed near Lima, OH. Eventually all other inputs will be obtained and the 

SWAT model run on the area for comparison to monitoring stations along the river.  
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Methods:  



Imagery for the project was acquired from the University of Toledo. The Landsat 7, 

Path 20, Row 32 image from May of 2000 was used for analysis. The entire scene 

was not needed and led to the first pre-processing step with ERDAS Imagine 

software, subsetting the image to a focus area. A sub-watershed boundary of the 

Auglaize river was downloaded from the Ohio Natural Resource Conservation 

Service (NRCS) website in ArcView shapefile format. The shapefile was read into 

ERDAS and used to subset the Landsat scene to an appropriate area.  

 

A form of supervised classification known as the decision tree classification scheme 

was chosen. The decision tree is a “classification procedure that recursively 

partitions a data set into smaller subdivisions on the basis of a set of tests defined at 

each branch (or node) in the tree” (Friedl and Brodley, 1997). The main decision 

will be between urban and non-urban areas. If an urban area exists, it will be 

removed from the image and classified separately. After all urban areas are 

removed, the remaining image will be classified, and then all results will be 

combined into a single result. Urban areas were defined and hand digitized with the 

polygon area of interest (AOI) tool. Once digitized, the urban areas can be 

individually subset from the image. A total of fifteen urban areas were chosen and 

removed. Each then underwent an individual supervised classification with four 

classes, water, low density residential, commercial, and forest. The fifteen classified 

images were then combined with the mosaic function in ERDAS.  



 

The image that remained after all urban areas were removed, the non-urban image, 

also had a supervised classification applied. Seven classes were used, the four from 

the urban areas plus fallow agricultural fields, winter wheat fields, and hydric soil 

agricultural fields. The image was now ready to receive the urban areas, once again 

with the mosaic function in ERDAS, resulting in a single classified image.  
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Results:  

Accuracy analysis was performed on the classified image with the accuracy 

assessment function of ERDAS. Three hundred stratified random points were 

chosen throughout the classified image. The original Landsat image was then used 

for comparison to determine if the points had received the correct classification. An 

accuracy level of 90.67% was achieved for the classified image, above the acceptable 

85% threshold of remote sensing.  
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Conclusions:  

From the accuracy assessment and other completed studies it can be concluded that 

a decision tree scheme for classification can result in a higher accuracy than other 

methods. This is the result of many factors, “the most important being that decision 

trees can adapt to the noisy and nonlinear relations often observed between land 

cover classes and remotely sensed data” (Friedl and Brodley, 1997). By classifying 

urban areas separately, there is less confusion between classes because less variation 

in land use/land cover is seen throughout the image being classified. There are extra 

steps involved with this algorithm including the subsets and mosaics. Once a clear 



methodology for these steps is outlined, most operations become repetitive and 

easily completed. Decision tree algorithms are intuitive, simple, and flexible. Their 

use in the science of remote sensing can greatly increase efficiency and results for all 

concerned.  
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