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Introduction

Climatic parameters including temperature and precipitation have an important role in water
resources management of river basin as well as agricultural planning. Time series models are a
kind of short-term prediction for these parameters. Precipitation is one of the most important
climate parameters that should be addressed in water resources management. This is especially
important in Iran, with an average annual rainfall of about 250 mm. Another climate parameter is
temperature, which changes the climate structure of each location. For this reason, the study on
temperature at various time and space scales has been addressed in a large part of the
climatological researches. Time series analysis is widely used as a tool for temperature and
rainfall predictions. So far, various studies have been done to predict climate and hydrologic
parameters using time series analysis models. Kaushik and Singh (2008) predicted monthly
temperature and precipitation in India using the seasonal Arima Model. There are also other
researchers focused on application of ARMIA model such as Naill and Momani (2009), Tularam
and llahee (2010) and Mondal et al. (2014). Holt Winters is also one of the time series models
used for prediction. For example, Costa et al. (2015) predicted water quality parameters using
the Holt Winters model and presented its effectiveness in the prediction.
In this research, the ability of time series models for forecasting monthly temperature and
precipitation of Latian station in Iran has been examined. Trend analysis was conducted using the
Seasonal Mann- Kendall test and then, various Autoregressive Integrated Moving Average
Models (ARIMA) as well as Holt Winters model were fitted to the data and the best time series
model was finally selected.

Methodology

In this research, the monthly temperature and monthly rainfall data of the Latian station, the
nearest station to the Latian Dam, have been used during the 44-year statistical period in order to
evaluate the efficiency of following time series models in forecasting climatic parameters:
1- ARIMA Model: ARIMA is one of the short-term forecasting models for time series analysis.
These models have two general types that have been used in this study: Non seasonal ARIMA
(ARIMA(p,d,q)) and seasonal ARIMA (SARIMA(p,d,q)(P,D,Q)s). p and q are the autoregressive
and moving average degrees respectively and also P and Q are seasonal autoregressive and
moving average parameters. D and d are number of seasonal and non-seasonal differences in the
model, respectively.
2- Holt Winters: There are many time series that cannot be properly modeled by a polynomial
and they can be simulated by Holt Winters time series analysis. Different steps of this technique
are: correcting the constant component estimation, modifying the trend Component Estimation,
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modifying the seasonal factor estimation, and finally prediction of any future time step. This
method is also used in this paper for monthly precipitation and temperature prediction.

Results and Discussion

Trend analyses showed that there is no trend in monthly precipitation but monthly temperature
series exhibits a significant increasing trend. The results showed that seasonal ARIMA models
are an efficient method for modeling and predicting the time series of monthly temperature and
the SARIMA model (0 0 1) (0 1 2)12 was finally selected as the best model for monthly
temperature. Although the Holt-Winters model exhibits an extremely high forecasting accuracy
in monthly temperature forecasting and it has higher RMSE than ARIMA. The relative results
can be seen in Table 1. Also the results showed that SARIMA and Holt Winters models do not
have a high potential for prediction of extreme precipitation events. These models provide better
forecasts for low and mean precipitation. The obtained results are displayed in Table 2. Base on
this table, ARIMA (0,0,1) (1,0,0)12 is more accurate than Holt-Winters and it can be applied for
monthly precipitation prediction in the studied area.

Table 1- Error index and R? value for temperature time series models

Model ARIMA (0,0,1)(0,1,2)12 Holt Winters
RMSE 1.809 33
R? 0.93 0.86

Table 2- Error index and R? value for precipitation time series models

Model ARIMA (0,0,1)(1,0,0)12 Holt Winters
RMSE 28.65 31.16
R’ 0.41 0.38

Conclusions

In this study, the ability of seasonal ARIMA time series and Holt-Winters models to predict
monthly temperature and monthly precipitation of the Latian station was investigated. The results
of the study showed the high reliability of seasonal ARIMA model in monthly temperature
prediction. Also, the results indicated that ARIMA and Holt-Winters time series models are not
sufficiently capable of monthly precipitation prediction at Latian station and it does not provide
proper prediction at peak events. These models mainly can provide better estimations for lower
levels of rainfall. The results of this study will help to runoff prediction and increasing the
reliability of water resources systems. It is recommended to use other intelligent and efficient
models such as fuzzy systems and neural networks to determine these parameters and compare
their results with the current study.
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