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Abstract

Nutrient concentrations in beef cattle feedlots runoff were estimated with an adaptive network-
based fuzzy inference system (ANFIS) in two techniques, a grid partition based fuzzy inference
system (GPB-FIS) and a subtractive clustering based fuzzy inference system (SCB-FIS). The
input parameters were pH and electrical conductivity (EC); and the output parameters were total
Kjeldahl nitrogen (TKN), ammonium-N (NH4-N), orthophosphate (Ortho-P), and potassium (K).
Models performances were evaluated based on root mean square error, mean absolute error,
mean bias error, and determination coefficient statistics. For the same dataset, the ANFIS model
outputs were also compared with a previously published nutrient concentration predictability
model for runoff using artificial neural network (ANN) outputs. Results showed that both GPB-
FIS and SCB-FIS models predicted the runoff nutrient concentration successfully. The
comparison results revealed that the GPB-FIS model performed slightly better than SCB-FIS
model in estimating TKN, NH4-N, Ortho-P, and K. When compared with the ANN model for the
same dataset, ANFIS outperformed ANN in nutrient concentration prediction in runoff.
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