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Mathematical model for forecasting the water content in Huai Jorakhe Mak Reservoir,
Mueang district, Buriram province
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Abstract

The purpose of this research was to select a model for the accurate prediction of water content in Huai Jorakhe Mak
Reservoir, Mueang District, Buriram Province. Data were obtained from the Royal Irrigation Department, Buriram
Province, Irrigation Office 8 from January, 2008 to December, 2018 ; thus there are 132 values of monthly water
content in reservoir. Data were separated into two sets. The first set contained 120 values of monthly water content
from January, 2008 to December, 2017 and was used for construction of the model using Holt's Double Exponential
Smoothing, Winters Multiplicative Exponential Smoothing Method, Classical Decomposition Method, Multiplicative
Decomposition and Additive Decomposition, and Box-Jenkins method. Another set, the last 12 values from January,
2018 to December, 2018 were used for checking the accuracy of the forecasting model. The evaluation metrics were
the mean absolute the determination of mean absolute deviation and root mean squared error. Research findings
indicated that of all the forecasting methods, the Box-Jenkins method is the most suitable for this prediction in Buriram
Province. The Mathematical model for forecasting the water content in Huai Jorakhe Mak Reservoir, Mueang District,
Buriram Province is Yt = Yt_1 + sz' Yt_13 + 0.237et_1 - 0.984et_12 - 0.233et_13— 0.187.
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Reservoir, Mueang District, Buriram Province
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Figure 1 Movement characteristics of Time series The quantity of wather (Million cubic meters) in Huai Jorakhe Mak

Reservoir, Mueang District, Buriram Province from January, 2008 to December, 2017
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Table 1 True value and prediction The quantity of wather (Million cubic meters) in Huai Jorakhe Mak Reservoir,

Mueang District, Buriram Province from January, 2018 to December, 2018

Prediction In Advance

Month True Classical Decomposition Method
Value Winter Multiplicative Box-Jenkins
Holt Multiplicative Additive
January 18.71 19.45 7.78 14.35 15.77 17.75
February 16.09 17.68 10.29 13.85 13.73 16.58
March 14.26 15.92 8.09 11.6 11.51 12.82
April 12.31 14.15 6.31 9.75 9.77 12.00
May 9.97 12.39 6.88 8.52 8.56 10.83
June 7.76 10.62 7.86 7.95 8.03 9.16
July 5.67 8.86 7.48 7.32 7.24 6.45
August 3.28 7.09 5.40 7.09 6.92 4.59
September 1.39 5.33 4.29 9.33 9.43 5.28
October 0.87 3.56 3.62 15.12 15.11 6.38
November 2.23 1.80 212 18.07 17.97 2.45
December 3.44 0.03 0.34 17.26 17.28 1.15
MAD 2.38 3.74 5.90 5.78 1.62
Fault Of prediction
RMSE 2.62 4.74 7.99 7.92 2.22

The graph shows the comparison between the actual water content

and the forecast values in all 5 methods.
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Figure 4 The graph shows a comparison of monthly water content in Huai Jorakhe Mak Reservoir, Mueang District,
Buriram Province. Between the true value and the forecasting values in all 5 methods.
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