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Abstract This study employed two artificial neural network
(ANN) models, including multi-layer perceptron (MLP) and
radial basis function (RBF), as data-driven methods of hourly
air temperature at three meteorological stations in Fars
province, Iran. MLP was optimized using the Levenberg–
Marquardt (MLP_LM) training algorithm with a tangent sig-
moid transfer function. Both time series (TS) and randomized
(RZ) data were used for training and testing of ANNs. Daily
maximum and minimum air temperatures (MM) and anteced-
ent daily maximum and minimum air temperatures (AMM)
constituted the input for ANNs. The ANN models were

evaluated using the root mean square error (RMSE), the
coefficient of determination (R2) and the mean absolute error.
The use of AMM led to a more accurate estimation of hourly
temperature compared with the use of MM. The MLP-ANN
seemed to have a higher estimation efficiency than the RBF
ANN. Furthermore, the ANN testing using randomized data
showedmore accurate estimation. The RMSE values for MLP
with RZ data using daily maximum and minimum air temper-
atures for testing phase were equal to 1.2°C, 1.8°C, and 1.7°C,
respectively, at Arsanjan, Bajgah, and Kooshkak stations. The
results of this study showed that hourly air temperature driven
using ANNs (proposed models) had less error than the
empirical equation.

1 Introduction

Air temperature is one of the most important meteorological
elements influencing hydrologic phenomena. The hourly
data of air temperature are required in some environmental
and agricultural sections such as in crop growth models, for
simulation of crop photosynthesis, soil N transformation,
root growth, and hourly crop evapotranspiration estimation.
In addition, the prediction of hourly air temperature is need-
ed in soil science, for simulation of soil temperature at
different soil layer. In fact, instantaneous air temperature
affects the flux of heat into and out of the soil and the
vertical flux of sensible heat from the earth (Rosenberg
et al. 1983; Zand-Parsa et al. 2006; Saito et al. 2006;
Majnooni-Heris et al. 2011).

In developing countries, the data records in meteorolog-
ical stations cover only the values of daily maximum and
minimum air temperatures, and the hourly air temperatures
are measured rarely. To equip the meteorology stations to
measure hourly data is essentially expensive in the
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