
 

Fig. 1. Study area and location of Gohar Zamin Iron Ore Mine. 

  



 

Fig. 2. Box and Jenkins model construction method (Palit & Popovic, 2005). 

  



 

Fig. 3. The fitted line to groundwater fluctuations. 
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Fig. 4. AIC, BIC, and HQIC values for the top 20 models to estimate the model orders. 

  



 

Fig. 5. Actual, fitted, and residual graphs for the first difference ARIMA model. 
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Fig. 6. ACF and PACF of the theoretical residues and the estimated model. 

  

.0

.2

.4

.6

.8

2 4 6 8 10 12 14 16 18 20 22 24

Actual Theoretical

Autocorrelation

-.2

.0

.2

.4

.6

2 4 6 8 10 12 14 16 18 20 22 24

Actual Theoretical

Partial autocorrelation

ARIMA(1,1,1)



 

Fig. 7. Actual, fitted, and residual graphs for Holt-Winters Exponential Smoothing model. 

  

-.4

-.2

.0

.2

.4

1,608 

1,610 

1,612 

1,614 

1,616 

1,618 

M11 M12 M1 M2 M3 M4 M5 M6

2018 2019

Residual Actual Fitted

HWES



 

Fig. 8 Time series forecast by actual groundwater fluctuations, ARIMA, HWES, and combined forecast. 
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