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Abstract

The purpose of this study was to compare 5 forecasting models, i.e. Ratio-to-Trend Method,
Holt-Winters Exponential Smoothing Method, Regression Dummy Variables Method, Theta Method, and
Combined Forecasting Method. These methods were used to forecast the Maximum Monthly Rainfall
(MMR) and Accumulated Monthly Rainfall (AMR) in 3 northeastern provinces of Thailand, including
Sakon Nakhon, Nakhon Phanom and Mukdahan. Related data collected by Meteorological Department of
Thailand during 1984 through 2017 were investigated for the accuracy of the forecasting models. The Mean
Square Error (MSE) was used to determine the model accuracy while the smallest MSE values indicate
the optimal forecasting model. The R programming was used for data analysis. Rainfall time series and
seasonal variability were detected. As results, the optimal model was found to be Combined Forecasting
Method; followed by other 4 tops models: the Ratio-to-Trend Method, Theta Method, Holt-Winters

Exponential Smoothing Method and Regression Dummy Method respectively.

Keywords: Forecasting Model, Monthly Rainfall, Cumulative Monthly Rainfall, Combined Forecasting
Method, Mean Square Error
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sUnuU:
v

} dun1s
Jaya

MSE

M1: MMR | ¥, =38.87+0.0005¢ + S,;i=1,2,...,12 670.24

7,
M1: AMR | 7

=134.51-0.00131 + 8, ;i =1,2,...12 6,346.21

¥(p)=[32.07+ p(0.08)] S, ; i=12,...12,
p=123,.

a=0.031,4=0.032,7 =0.19

8, =-27.05,8, =—18.77,8, =-0.39,

L, =8.15,8, =31.29,5, =37.46

| =54.17,5, =41.83,8, =33.14,

0 =3.41,8, =-21.07,5,, =—26.82

M2: MMR 830.75

>

%}

<}

Y(p)=[15.89+ p(-2.78)] 8, ; i =1,2,...,12,
p=123,.

a=0.084,3=0.033,y =0.127

8, =-117.29,8, =—101.31,8, =-70.09,

8, =31.13,8, =69.62,S, =105.75

S, =187.88,8, =163.42,8, =104.47,

3, =—45.06,3, =—93.60,5,, =—106.16

M2: AMR 7,139.21

InY, =-2.17+0.0019¢ + 2.128, + 4.745,
+5.278, +5.798, +5.78S, +5.925,
+6.058, +5.518, +4.71S,

+1.91S,, —0.295,,

M3: MMR 812.86
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2 g £
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el E | €2 2 | 82| ¢
c = - = = = c
2 © G & r r & &
2 & & & g € & =8
2 & s
> ~ ~

dayauSananinaugegasieiiou (MMR)
M1 | 670.24 | 586.37 | 1,035.98 | 997.07 | 641.50
M2 | 830.75 | 680.76 | 1,180.88 | 1,125.01 | 773.72
M3 | 812.86 | 749.42 | 1,678.43 | 1,531.49 | 966.38
M4 | 718.01 633.29 |1,048.11 | 1,032.24 | 673.48
M5 | 668.86 | 586.06 | 1,007.87 | 968.54 | 628.50

FayauSunanindusazauseiiou (AMR)
M1 16,346.21| 6,722.98 |12,828.18(11,132.84| 5,691.05
M2 (7,139.21| 7,768.44 |14,753.18|12,203.31| 6,485.40
M3 19,203.79| 12,098.12 |20,434.18|19,545.89| 8,146.73
M4 16,481.41| 6,956.96 |13,348.92|11,491.94| 5,917.74
M5 16,212.40| 6,618.68 |12,729.17|11,006.30| 5,611.13
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RHGRED!
anil/guuuy GHILE
anauas
MMR | 7,=0.95F, ~0.09F, +0.04F, +0.09F,
AMR ¥, =426+ 0.24F, ~0.05F, +0.40F, +0.51F,

#nauAs (81N1ANYAT)

MMR Y, =5.46+0.85F, +0.16F, —0.21F, —0.17F,

AMR Y, =2.96+0.52F, —0.11F,, +0.20F, +0.45F,
UATWNUL

MMR Y, =-1.02+1.23F, —0.12F,, —0.12F, —0.003F,,

AMR Y, =2.10+0.62F, —0.02F, +0.11F, +0.31F,
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