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Evaluation of Data-Driven Models Based on Downscaling of Daily
Temperature Values

Hossein Khozeymehnezhad™, Maryam Safavi®, Mehdi Amirabadizadeh¥, Mohammad Nazeri Tahroudi*

Abstract

In this study, using six models of neural network (ANN), ANFIS, support vector machine
(SVM), genetic programming (GP), support vector regression (SVR) and multivariate
regression (Reg), the mean daily temperature at Kerman and Bam stations, Iran were studied
and simulated during the period of 1961-2005. The results showed that the mean daily
temperature during the mentioned periods will increase significantly for both stations. The
overall results indicate the superiority of the results of the SVR model (Kerman: RMSE = 1.105
°C and R =0.992) and (Bam: RMSE = 1.01 °C and R =0.99). The results showed that the SVR
model improved the simulation error rate compared to the neural network (ANN), ANFIS,
genetic programming (GP) and multivariate regression (Reg) models in Kerman station about
32, 42,30 and 11 percent respectively and 62, 59, 27 and 27 percent respectively in Bam station.
The results of the root mean square error showed that among the six studied models, the support
vector regression model and genetic planning for Bam station and the support vector regression
model for Kerman station have higher accuracy. The results also showed that estimating the
mean temperature of Bam station has more efficiency and accuracy than Kerman station. In this
study, although the analysis of the output results of the models did not lead to the same results,
but the results of the models indicate an increase in temperature variables in the two stations of
Kerman and Bam in future periods.

Keywords: Climate change, General circulation model, Kerman, Prediction.
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Abstract

In this study, using six models of neural network (ANN), ANFIS, support
vector machine (SVM), genetic programming (GP), support vector
regression (SVR) and multivariate regression (Reg), the mean daily
temperature at Kerman and Bam stations, Iran were studied and simulated
during the period of 1961-2005. The results showed that the mean daily
temperature during the mentioned periods will increase significantly for
both stations. The overall results indicate the superiority of the results of
the SVR model (Kerman: RMSE = 1.105 oC and R = 0.992) and (Bam:
RMSE = 1.01 oC and R = 0.99). The results showed that the SVR model
improved the simulation error rate compared to the neural network
(ANN), ANFIS, genetic programming (GP) and multivariate regression
(Reg) models in Kerman station about 32, 42, 30 and 11 percent
respectively and 62, 59, 27 and 27 percent respectively in Bam station.
The results of the root mean square error showed that among the six
studied models, the support vector regression model and genetic planning
for Bam station and the support vector regression model for Kerman
station have higher accuracy. The results also showed that estimating the
mean temperature of Bam station has more efficiency and accuracy than
Kerman station. In this study, although the analysis of the output results
of the models did not lead to the same results, but the results of the models
indicate an increase in temperature variables in the two stations of Kerman
and Bam in future periods.

1. Introduction

Predicting global climate change using the recorded values in the current statistical period requires an
accurate method to be able to identify the fluctuations of these changes well. By modeling these changes,
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the desired parameter can be predicted for future years or periods. Due to climate change and global
warming, simulation of mean temperature, which is one of the most important climate parameter, provides
a good opportunity for planners to plan and make the necessary arrangements.

2. Materials and Methods

The purpose of this study is to investigate the accuracy of six data-driven models in downscaling and
simulation the mean temperature values of Kerman and Bam synoptic stations in Iran in the statistical period
of 1961-2005. In this regard, different data-driven models such as artificial neural network (ANN), ANFIS,
genetic programming (GP), multivariate regression, support vector regression (SVR) and support vector
machine (SVM) were used.

This study was performed using 26 predictive parameters resulting from the fifth IPCC report and was
evaluated and compared. In all the mentioned methods, using Pearson correlation test, among 26 predictor
parameters, the parameters that had a high correlation with the mean daily temperature values were selected
for each region.

3. Results

To investigate the error values due to modeling, three methods of root mean square error (RMSE), correlation
coefficient (R) and Nash-Sutcliffe efficiency coefficient were used. The results of accuracy and error rate of
the models showed that among the intelligent models, the support vector machine model for Kerman station
and the genetic programming model for Bam station had the lowest error and among the regression based
models (multivariate regression and support vector regression (SVR) method) have the lowest error rate and
the highest accuracy in simulating the mean daily temperature values of Kerman and Bam synoptic stations.

4.  Discussion and Conclusion

The results of the error rate of the studied data showed that after the support vector regression model, the
genetic programming model and the support vector machine model have high and acceptable accuracy. In
general, the results of simulating the mean daily temperature values show that regression methods are more
accurate than intelligent methods. The general results show the superiority of the results of SVR regression
model (Kerman: RMSE = 1.411 °C and R> 0.98) and (Bam: RMSE = 1.01 °C and R> 0.98). Also, the results
indicate the superiority of the results of Bam station with the mentioned models in comparison with Kerman
station.
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