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Abstract

Water is a valuable natural resource and critical to all living things. Each year, water affects famers especially in
Nakhon Ratchasima province. Nakhon Ratchasima has many rivers used for planting agriculture. To know the amount
of water in the rivers (called stream flow) in advance can assist Aquatic Toxicology officers manage
supply and the amount of water stream flow. The objective of this research is to study and develop a stream flow
prediction model for Nakhon Ratchasima during the rainy season between July and October 2012 — 2015. Four
techniques including Artificial Neural Networks (ANN), linear regression (LR), Sequential Minimal Optimization for
Regression (SMOreg) and Radial basis function networks (RBFN) were utilized to build the models. In order to
evaluate the techniques, Sliding Window was employed to divide information into training and testing sets. The
training set was used to build the modes while the testing set was used to evaluate the effectiveness of the models.
The average mean absolute error (MAE) and root mean square error (RMSE) is the criteria to select the best

technique. The experimental result showed that SMOreg model is superior to ANN LR and RBFN.
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(Figure 4)
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1. #&ann17 Sliding Window
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@4 (Table 9)
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Figure 9 The sliding window method
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ANAINARIALAAI UM IRDILARY (Mean

Absolute error: MAE) Lﬂumﬁlﬁ%ﬂmwgﬂﬁawaams
wennsoififenlFiuotnIuwIHaNy :INMINARBITIINTD
URAIHANILUIBULABUTaIAT MAE 289 4 LLUUINR84 LR,
ANN, RBFN uaz SMOreg lunmsainsuuudiaadtSanm
ivinaasves 4 aaitléun sanil M3sc, M145, M177
wae M184 l@@4 (Table 3)
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Table 3 A comparison of MAE of the four models for forecasting daily Water Stream Flow Prediction

LR ANN RBFN SMOreg
Model
Training Testing Training Testing Training Testing Training Testing

M38C 0.50 0.26 0.45 0.94 0.19 0.34 0.13 0.25

M145 0.62 0.34 4.46 14.93 0.20 0.26 0.13 0.23

M177 0.59 0.18 0.50 0.86 0.26 0.63 0.14 0.42

M184 0.99 1.34 0.24 0.65 0.74 2.19 0.63 1.00
Average 0.67 0.53 1.41 4.34 0.35 0.85 0.26 0.48

S.D. 0.22 0.54 2.04 7.06 0.26 0.90 0.25 0.36

(Table 3) ugadliiAnistszanTninnis
W9IUNY 4 LUUIaedfe LR, ANN, RBFN W&z SMOreg
A a a AT = o @
LuaLﬂ'mumzmmiwmmmm"mmaﬂquﬂumawam@
o as Y, da v 4
UAIITRUN VaIFONIAUIV YNNI mivinlade
annfigadruan 4 anitle un aanil M38c, M145, M177
waz &019l M184 lay SMOreg Iuuuudtaadiid
UszdnTnwiniianit wuud1aad LR, ANNUGS RBFN 6728
@1 MAE 3:%719 Training Wag Testing 141889 SMOreg
fid1ady (Average) 18961 MAE @&l 0.26 Uz 0.48 Uaz
@1 S.D. Va1 MAE ag"?\ 0.25 uaz 0.36 MUSIGL WAz
WUU$1889 LR, ANN Waz RBFN {61 MAE 32%#1149 Train-
ing UWaz Testing e Lade (Average) 0.67 0.53, 1.14 4.34,
W&z 0.35 0.85 MURIGU Je1 S.D. VaIA1 MAE 289uUL

31884 LR, ANN iLaz RBFN 0.22 0.54, 2.04 7.06 Uaz 0.25
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Table 4 A comparison of RMSE of the four models for forecasting daily Water Stream Flow Prediction

LR ANN RBFN SMOreg
Model
Training Testing Training Testing Training Testing Training Testing
M38C 0.82 0.27 0.81 1.09 0.26 0.35 0.24 0.27
M145 1.29 0.42 9.18 16.28 0.38 0.34 0.37 0.32
M177 0.94 0.23 0.88 1.07 0.33 0.64 0.27 0.47
M184 1.44 1.43 1.41 2.45 0.78 1.06 0.42 0.72
Average 1.12 0.59 3.07 5.22 0.44 0.60 0.32 0.44
S.D. 0.29 0.57 4.08 7.40 0.23 0.34 0.08 0.20

(Table 4) ugadliiduisdszdniaiwns
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WUD41884 LR, ANN Laz RBFN 3ifn RMSE v2%#314 Train-

ing LRz Testing ﬁ@i’lmﬁ&l (Average) 1.12 0.59, 3.07 5.22,
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Lz 0.44 0.60 MURIAU A1 S.D. VadA1 RMSE 2aduuu
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Figure 10 Result of Water Stream Flow Prediction Models for Nakhonratsima Province in year 2016
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Figure 11 Result of Water Stream Flow Prediction Models for Nakhonratsima Province in year 2017
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