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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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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.



Vol 39. No 6, November-December 2020

a '3
I nbuazaslua
nMITeaTiRlaan s YSo U AsuaTAIINEINTBILA
ﬁmﬁaﬂLmuﬁwaaamamﬁmmam%ﬁmm:auﬁumgnsu
radSunainluasiAuindi gt dunn dnatias
Fantayiiud laslddoyatSunmihmeidewnnlasinis
mﬂs:muq‘%%’uﬁ FUnTalsznui 8 asudtdaunninay
W.A. 2551 DILGaUTUINAN W.A. 2561 1IN 132 LHaw
Iﬂml,i_iuﬁa;gaaamﬂu 2 70 Toyagan 1 asuaLdemn
UNTIAN W.7. 2551 DILADUTUINAN W.7. 2560 F14I% 120
WAOU FRSUNITANENAILULUNEINTDE 5 5T Toyazah 2
AILALADUNNITIAN W.7. 2561 DILGaUTUINAN N.A. 2561
Fun 12 1Han I I RSUNMIaTIIRa AN KEN
' & o & ¢ A
YPIANWENNTDS I@ﬂslmﬂmmmmmuauyimmaﬂ (MAD)
LRZLN A IINARBIVBIAINNARIALAROWARIRDILARY
= 1 as 6 v ad 6
(RMSE) Wanm3fn¥IwuINasn1IwenIsiai83suand-
a 6 & leild dl a o
niudduisnianuminsaufige uazluuuitaaimia
ATAFIEASLNANIINEN TR

Yt = Yt-l + Yt-12 - Yt-lj +‘237er-1 _'984et-]2
233¢,,,-187

aa & a P ' &

ANATUBNT-LARARF I8N Y unudiwenyol

o TIILIAN t°11aa“ﬁagaﬂ’%mmﬁmwmﬁau‘tuéwuﬁumﬁm
5N dnatiies %’m%f@q’%%fwﬁ

naanssndszne

awuﬁ%’uluﬂ%\ﬂﬂeﬁ’%’ummﬁumgunumﬁﬁﬂ
MNEVITIADRAFIFAT AUANVINRAS VAIINLRY
NTAPYITNY LLa:mamauqmﬁmﬁmmmméwﬁuﬁﬂ
Wagaszidunn Iﬂiam‘smﬂs:muﬁ%mﬁ fnNTAUIZTMY
s ﬁlﬁ“ﬁayaaumuﬁﬁyﬂ%ﬂﬁﬁ’lL’%ﬁ]ﬁg@hﬂﬂﬁwﬁ

v a

LaNd1ITaNdIad

1. 1anuinRIBasTNn dwnatilad %’m"‘i@q‘%%’uﬁ.
rmaulas]. 1fialdann hitp:/rideeo.rid.go.th/buriram/
irr_hjm.html. 2562.

2. N33 wARNTA. NIWEINIORTIUSN . RUNATIN

a a 6
1 NN WATINENTBNBATANRAT ; 2549.

3. 239509 lasaSud T3z 29a1. WUUIIREINII
amasaasiienennidIumvszyadaslua
ﬁuﬁmwmmﬁaoﬁ%mﬁ. MU TMIRaumMa
LRSUIUITIAATIN 3 ; 2562.

Mathematical model for forecasting the water content in Huai Jorakhe Mak

Reservoir, Mueang District, Buriram Province

2319A W0 ﬁsa’iyjsﬁ. MLuUNsINTYUSU MY
Fmvodosludsanalng. nsansinonanaas
wazinaluladl a1 TIABamMIAsuacaDa At
FNeaEas YRINeauTInSu. 2558 ; 23(5) : 731-
742

GHERL Sailadaasd. inafiananennaalideaia.
RuaSeft 1 vounn: WrBNeNFovowLAk ; 2551,
Faa1 Funfans. mefianswensafiansians.
Aurasedi 1 NIUNNY: PWAINTANRINGNFY
2557.

Bowerman, B.L. and O’Connell, R.T. Forecasting and
Time Series: An Applied Approach, 3 Ed. Duxbury
Press: California ; 1993.

Box, G.E.P. Jenkins, G.M. and Reinsel, G.C. Time
Series Analysis: Forecasting and Control. 3" Edition.

New Jersey: Prentice Hal ; 1994.

691


http://www.tcpdf.org

