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4- Adaptive Neuro-Fuzzy Inference System
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2- Back Propagation (BP)
3- Gradient Descent Method (GDM)
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1- Adaptive Neuro-Fuzzy Inference System
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1- Root Mean Square Error (RMSE)
2- Mean Percentage Error (MPE)
3- Enter
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A model Comparison Between Predicted Soil Temperatures Using ANFIS Model
and Regression Methods in Three Different Climates

A.A. Sabziparvar®” - H. Zare Abyaneh? — M. Bayat Varkeshi®

Abstract

Soil temperature is one of the key parameters affecting most hydrologic and agricultural processes.
Therefore, its measurement and prediction is very crucial. So far, the statistical regression methods have been
used for estimation of soil temperature for specific location encountering with lack or shortage of data. In this
work, soil temperature data are estimated at six different depths for three typical climates (Zahedan, Tehran,
Ramsar) by a new approach namely Adaptive Neuro-Fuzzy Inference System (ANFIS), and the results are
compared with those of estimated by regression methods. In addition, the most important meteorological
parameters (maximum temperature, minimum temperature, mean daily temperature, relative humidity, sunshine
hour, and wind speed) which influence soil temperature at the study sites are used during the 15-years period
(1992-2006) of study. The comparison of soil temperature data predicted by ANFIS and regression methods
indicated that the performance of ANFIS model is 4% more accurate than regression methods. It was found that
the accuracy of prediction using ANFIS model for arid climates of Zahedan and Tehran was 12% and 4.5%
better than Ramsar (humid), respectively. The statistical comparison of the estimations derived by ANFIS model
and the observed soil temperature data of drier climates showed that the coefficients of correlation (r) are
reduced (up to 10%) for deeper layers. In contrast, for the humid climate of Ramsar, the model accuracy for near
surface layers (5 and 10 cm) was up to 18% less than deeper layers (100 cm).
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