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A Comparison of Optimal Drainage Methods based on Time Series Forecasting Technique
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Abstract

This paper explores the model of drainage suitability using time series forecasting techniques. The purpose is to study
statistical forecasting techniques suitable for time series data. The model of water drainage suitability was compared
by using 4 methods forecasting techniques were Simple Linear Regression (SLR), Moving Average (MA), Simple
Exponential Smoothing (SES) and Holt-Winters’ Exponential Smoothing. In this research, which are drainage
information form Rama VI Dam, Pha Nakhon Si Ayutthaya in the experiment. Measurement of forecast with 3 methods
were Mean Absolute Deviation (MAD), Mean Absolute Percentage Error (MAPE) and Root Mean Square Error (RMSE).
The experiments showed that the MAFE of the lowest drainage prognosis was Predictive value by Holt-Winters’
exponential smoothing, which was MAFE = 0.068, with the values of k& = 3, @ = 0.882, & = 0.051 and ¥ = 0.312. The
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secondary mean is MAE with MAPE = 0.179. Simple exponential smoothing (SES) has a MAFE = 0.249 by setting

& = 0.3. Finally, a simple linear regression was used to obtain MAFE = 0.854. The Forecasted data were not used

in 2015 by MAPE . The lowest value of MAFPE = 0.033 indicates that the predictive value of this method is appropriate

for the drainage pattern.
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Figure 2 Forecasting drainage with simple linear regression method
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Table 1 Expected forecast of moving average method (MA)

Parameter set ¥

Error
3 5 7 15 30 90
MAD 4.063 4.998 5.676 7.462 9.128 11.558
MAPE 0.179 0.223 0.207 0.368 0.575 0.786
RMSE 6.691 8.404 8.907 10.254 12.274 14.316
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Table 2 Forecasting expectancy of simple exponential smoothing (SES)

Parameter set &

Error
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
MaD 2689 2630 2556 2730 2787 2847  2.901 3124  3.565
MAFE 0268 0259 0249 0276 0287 0300 0314 0342  0.404

RMSE 3.693 3664  3.649 3652 3678 3735  3.838  4.024 4358
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Figure 4 Forecasting drainage with simple exponential smoothing method
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Figure 5 Forecasting drainage with Holt-Winters’ exponential smoothing
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Table 5 Expectations of all methods
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Methods
Error
SLR MA SES Holt-Winters
MaD 10.008 1.647 1.250 0.460
MAFE 1.019 0.112 0.086 0.033
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