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Abstract

This study aimed to create forecasting models for the daily, weekly, and monthly water
volumes of the Nam Un dam, Sakon Nakhon Province, using multiple regression analysis and the
four-time series analysis techniques. The data consist of the water volume (in million cubic meters),
water surface area, drainage volume, and related meteorological variables recorded by the Lam
Num Un Irrigation Project from January 1, 2017, to November 30, 2021. To create the forecast models,
the data were divided into two parts; the last 12 periods of data were used to compare the
performance of the model, while the remaining data were used to create the model. The model’s
efficiency was assessed based on the lowest MAPE criteria. The results showed that the Holt and
Winter’s multiplicative method was the most accurate daily water volume forecasting model for
the Nam Un dam, followed by the three-point simple moving average method. For weekly and
monthly water volume forecasting models, the regression model had the lowest MAPE, followed

by the three-point simple moving average method.

Keywords: Forecasting; Multiple regression; Time series; Nam Un Dam
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Figure 1 The daily amount of water in Nam Un
Dam since January 1, 2017 to November
18, 2021 (million cubic meters).
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Table 1 The predicted value of daily volume water in the dam with five forecasting methods.

Day Y Reg MA3 SES Holt Holt Winter
19 341.25 343.61 341.67 341.25 340.80 341.45
20 341.25 343.61 341.46 341.25 340.36 341.66
21 340.63 343.11 341.25 341.25 339.91 340.88
22 340.63 343.11 341.04 341.25 339.47 340.11
23 340.63 343.11 340.84 341.25 339.02 339.58
24 340.00 342.61 340.63 341.25 338.58 339.29
25 339.38 342.11 340.42 341.25 338.13 339.15
26 338.75 341.52 340.00 341.25 337.68 339.35
27 338.13 341.02 339.38 341.25 337.24 339.55
28 338.13 341.02 338.75 341.25 336.79 338.77
29 337.50 340.52 338.34 341.25 336.35 338.01
30 337.50 340.52 337.92 341.25 335.90 337.48

MAPE 0.79% 0.19% 0.52% 0.33% 0.16%

Table 1 wuin msnensalUsinaluiou
WU TuRIEITUTUSBULULLYTAdIveslaadn
wagdumes NINAILULTIAN JA1 MAPE #nan
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Figure 2 The daily amount of water in Nam Un Dam and the forecast value with five forecasting

methods.
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Figure 3 The 256 weekly amount of water in Nam Un Dam (million cubic meters).
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Table 2 The predicted value of weekly volume water in the dam with five forecasting methods.

Week Y Reg MA3 SES Holt Holt Winter
245 221.61 218.88 220.65 217.25 214.62 216.38
246 241.18 244.21 220.01 217.25 211.99 211.84
247 266.42 274.17 226.68 217.25 209.35 211.31
248 282.88 29291 243.07 217.25 206.72 214.41
249 287.32 297.95 263.49 217.25 204.09 211.49
250 297.42 308.43 278.88 217.25 201.46 207.07
251 333.39 340.38 289.21 217.25 198.82 206.93
252 343.48 348.85 306.05 217.25 196.19 206.06
253 344.47 349.66 324.77 217.25 193.56 201.52
254 343.84 349.15 340.45 217.25 190.93 200.99
255 341.61 347.26 343.93 217.25 188.29 204.09
256 339.74 345.71 343.31 217.25 185.66 201.17

MAPE 2.21% 7.11% 26.89% 32.22% 29.85%

wgunedlanidienisiasizinisaanaenyau

Table 2 wuann1snensaUsU R au
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Figure 4 The weekly amount of water in Nam Un Dam and the forecast value with five forecasting
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Figure 5 The 59 monthly amount of water in Nam Un Dam (million cubic meters).
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Table 3 The predicted value of monthly volume water in the dam with five forecasting methods.

Month Y Reg MA3 SES Holt Holt Winter
§.A. 63 240.01 243.66 238.14 248.30 245.03 207.31
u.A. 64 224.43 222.78 241.10 248.30 241.75 178.83
AN, 64 208.18 200.95 237.58 248.30 238.48 151.45
fp. 64 194.71 182.65 224.20 248.30 235.20 129.70
L.e. 64 183.25 164.60 209.10 248.30 231.93 114.24
n.A. 64 185.69 168.64 195.38 248.30 228.66 111.61
1.8, 64 203.08 193.56 187.88 248.30 225.38 116.34
n.A. 64 220.01 216.85 190.67 248.30 222.11 127.01
a.n. 64 223.62 221.66 202.92 248.30 218.83 143.60
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Month Y Reg MA3 SES Holt Holt Winter
n.8. 64 24595 249.42 215.57 248.30 215.56 183.74
M.A. 64 314.42 324.71 229.86 248.30 212.29 191.80
n.8. 64 341.88 349.63 261.33 248.30 209.01 184.80
MAPE 3.77% 12.47% 18.80% 16.05% 33.59%

Table 3 nUTINMTIATIRVINTOADRENVAM  T0IANUIAR ToRRGaIARBUTRENEATIAY 3 AU

o

WedndanduUsmeTsiiaztu a1 MAPE sian  Laan (Figure 6)

=@=Amount of
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—A3
SES

—Holt

—Holt Winter

The amount of water in the dam
(million cubic meters)

Month, Year

Figure 6 The monthly amount of water in Nam Un Dam and the forecast value with five forecasting

methods.

agunan1siSeuiiouUsednSnimeesns  wazsiedeumieisnisnensalnia 5 35 1dneudi
wensaivTInanhlu@euiiguieeiu 1edUnY MAPE sign (Table 4)

Table 4 The MAPE value from the five forecasting methods.

MAPE
Methods Daily Weekly Monthly
Reg 0.0079 0.0221 0.0377
MA3 0.0085 0.0711 0.1247
MA4 0.0124 0.0859 0.1561
MAS5 0.0124 0.1008 0.1500
SES 0.0052 0.2689 0.1880
Holt 0.0033 0.3222 0.4098
Holt winter: Additive 0.0020 0.2985 0.4098
Holt winter: Multiplicative 0.0016 0.3249 0.3359
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