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Abstract

The non-stationary nature and skewness of time series due to various factors, including human activities, have
created a new challenge in forecasting climate elements. To increase the accuracy of the forecasting process and
overcome the skewness of time series, an algorithm was proposed and evaluated in three climates: arid, semi-arid,
and very humid with maximum temperature data and total sunshine hours. The algorithm is based on time series
decomposition using the empirical mode decomposition (EMD) approach and then normalizing the decomposed
series. Series decomposition and then normalization of subseries were able to significantly improve modeling
performance, so that the average reduction in root mean square error at five stations from the maximum
temperature data without decomposition to series decomposition and normalization of decomposed subseries was
11.22 and 22.94 percent, respectively. The proposed algorithm had minimal error in modeling average temperature
and total sunshine hours in dry and very humid climates, respectively. In the case of maximum temperature,
except for the Birjand station, all other stations have underestimates, and in the case of sunshine hour data, only
stations in arid climates have underestimates. Therefore, the type of climate can affect the modeling performance.
The type of normalized sub-series can also affect the evaluation statistics. Combining empirical mode
decomposition with normal transformation has satisfactory performance, especially in the case of non-stationary
series, which can play an effective role as an efficient tool in complex modeling.
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