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Introduction and application of Least Square Support Vector Machine
(LSSVM) for simlulation of reference evapotranspiration and uncertainty
analysis of results, A case study of the Kerman city

A. Seefi, M. Mirlatifi, H. Reahi

Abstract

Estimating reference evapotranspiration (ET,) is one of the most important variables at water supply
and distribution, irrigation management, irrigation systems design, agriculture and hydrological
operations. The need for accurate estimates of ET,, complexity of ET,, unknowing mathematical of
phenomenon, lack of reliable meteorological data, the cost of using lysimeters and their absent in most
areas magnifies the need for developing new data mining methods. In this paper, the Least Square
Support Vector Machine (LSSVM) model with three kernels function of RBF, Linear and Polynomial
based on Gamma test used for estimating ET, and their results compared with other methods including
Artificial Neural Networks (ANN) and Adaptive Neuro Fuzzy Inference System (ANFIS) models. In
this analysis, annual daily meteorological data of Kerman synoptic station and ET, lysimeter data
used. In this research, Gamma test was used for selecting the best combinations of input parameters for
various models used instead of using trial and error classic methods. The combination including
maximum and dew point temperatures, relative humidity, wind speed, and solar radiation selected as
the best combination for estimating ET, and modeling was based on this combination. The LSSVM
model with RBF kernel performed better than the SVM model with polynomial and linear kernels.
Additionally, the distribution of prediction error was calculated that the ANFIS and LSSVM-RBF
created less error in train and test steps, respectively. At the end study, Monte-Carlo uncertainty
analysis was performed on results of different models that were used in this study. According to the
results, predictions of LSSVM models showed less uncertainty than the ANFIS and ANN models were
used.

Keywords: Lysimeter Evapotranspiration, Monte-Carlo uncertainty Analysis, Adaptive Neuro
Fuzzy Inference System, Artificial Neural Networks, Least Square Support Vector Machine.



