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( , 2011 2012)

(National Weather Service)
SLOSH

(National Oceanic and 
Atmospheric Administration, NOAA)

SLOSH

(Houston Powell, 1994 Houston
, 1999)  

(Regression Analysis)
(Regression Tree) (Model 

Tree) (Artificial Neural 
Network)

M5
Quinlan(1992)

M5
(missing value)

Wang et al.(1997) Witten
Frank(2005) M5

M5’ (2011) M5

M5

(Etemad-Shahidi and Mahjoobi, 2009; 
Jain and Deo,2008)

M5

Zahiri Azamathulla(2014) M5

M5

Samadi (2014)
M5

M5
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Wij

Xj

i  

W1 W2

1 2 X
T

(hyperbolic tangent function)
Y

(1)
(2)

(3)
(4)

 

 
2.3 M5  

(attribute)

(output)
(machine learning)

(expert) (module)
(dynamic committee)
(input space) (sub 

regions) (tree-like)

(hierarchical(tree-like) modular 
model) M5

Bhattacharya and 
Solomatine(2005) Cios et al.(2007)
M5

(split)
(leaf)

2  

M5
(split)

(standard deviation reduction, SDR)
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value ) Ti i
sd(Ti) Ti  
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2 (ai Mi )  

M5

( 1)

4
(R-square, 

R2) (RMSE, root mean 
squared error)

Hs,p tp  

 
 

(3)  

 

(4) 

 

(5)  

(6) 
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Hs,num

Hs,obs

tp,num

tp,obs

(5) Hs,p

(6) tp

Hs,p tp

 

1  

  
Hs,p tp RMSE R2 Hs,p tp RMSE R2 Hobs 

(m) (hour) (m) (hour)
(m) 

 M5 
2003 (DUJUAN) 0.74 3.00 0.59 0.86 -0.38 -4.00 0.53  0.80 3.3 
2003 (MAEMI) 0.44 0.00 0.50 0.79 0.57 -4.00 0.61  0.41 2.2 
2003 (MELOR) -1.33 -1.00 0.59 0.61 -0.49 -23.00 0.90  0.24 4.2 
2004 (CONSON) -0.24 2.00 0.53 0.58 0.08 0.00 1.27  0.00 3.34 
2004 (RANANIM) 0.09 20.00 0.56 0.38 0.25 8.00 0.50  0.63 2.55 
2004 (AERE) -0.18 7.00 0.44 0.85 -0.39 5.00 0.68  0.64 3.44 
2004 (NOCK_TEN) -0.19 1.00 1.24 0.70 -0.90 0.00 1.49  0.65 4.56 
2005 (HAITANG) -0.94 0.00 0.51 0.88 -1.61 0.00 0.55  0.86 6.96 
2005 (MATSA) -1.46 7.00 0.54 0.56 -1.31 -14.00 0.67  0.45 4.34 
2005 (TALIM) 0.40 1.00 0.91 0.71 -0.83 1.00 0.72  0.75 6.26 
2005 (KHANUN) -0.30 -18.00 0.41 0.50 -0.15 -32.00 0.58  0.44 3.15 
2005 (LONGWANG) 0.10 -2.00 0.62 0.74 -0.55 0.00 0.65  0.64 5.58 
2006 (BILIS) -1.06 -9.00 0.68 0.81 -1.24 -14.00 0.47  0.87 4.72 
2006 (KAEMI) 0.10 3.00 0.86 0.71 -0.38 1.00 0.70  0.60 3.63 
2006 (SHANSHAN) 0.73 8.00 0.45 0.79 0.48 9.00 0.61  0.70 3.2 
2006 (CHEBI) -0.17 -16.00 0.91 0.35 -0.14 -28.00 0.99  0.16 3.18 
2007 (SEPAT) 0.01 0.00 0.70 0.73 -0.83 1.00 0.50  0.75 5.43 
2007 (WIPHA) -0.28 8.00 1.29 0.22 -0.88 8.00 0.92  0.38 4.62 
2007 (KROSA) 0.28 -1.00 1.19 0.65 -0.80 -1.00 1.33  0.67 6.74 
2008 (KALMAEGI) 0.95 -15.00 0.94 0.69 0.35 -16.00 0.78  0.70 3.28 
2008 (FUNG_WONG) -1.40 1.00 0.77 0.86 -1.66 2.00 0.87  0.80 6.24 
2008 (SINLAKU) 0.84 29.00 0.65 0.73 -1.41 10.00 0.57  0.80 5.24 
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2008 (HAGUPIT) -0.20 10.00 0.66 0.79 -0.53 11.00 0.52  0.56 3.64 
2009 (LINFA) -0.25 0.00 1.06 0.10 -0.26 0.00 0.57  0.49 2.76 
2009 (MORAKOT) -2.86 -2.00 0.72 0.94 -3.05 1.00 1.14  0.72 7.78 
2009 (PARMA) -1.18 49.00 0.61 0.58 -0.78 -46.00 0.78  0.51 4.35 
2010 (FANAPI) 0.72 -1.00 0.68 0.75 0.06 -1.00 0.65  0.80 5.09 
2010 (MEGI) -1.41 -5.00 0.97 0.44 -1.34 -74.00 1.70  0.22 4.83 
2011 (SONGDA) -0.95 4.00 0.57 0.56 -0.76 2.00 0.76  0.47 4.08 
2011 (MEARI) -0.30 37.00 0.51 0.50 -0.49 -7.00 0.40  0.57 2.76 
2011 (NANMADOL) 0.31 0.00 0.71 0.62 -0.57 5.00 0.50  0.62 3.56 
2012 (TALIM) 0.47 0.00 0.61 0.11 0.28 -8.00 0.40  0.28 2.05 
2012 (SAOLA) -0.54 -1.00 0.62 0.76 -1.72 0.00 0.47  0.89 5.49 
2012 (TEMBIN) 0.98 5.00 0.84 0.66 0.06 116.00 0.93  0.37 3.35 
2012 (JELAWAT) -0.74 -6.00 0.66 0.65 -0.77 1.00 0.73  0.73 3.81 
2014 (NEOGURI) -0.06 9.00 0.52 0.36 0.43 17.00 0.40  0.53 2.18 
2014 (MATMO) 0.56 1.00 0.45 0.75 0.64 2.00 0.37  0.79 3.94 
2014 (KALMAEGI) 0.54 11.00 0.57 0.78 1.01 -3.00 0.40  0.71 2.56 
2014 (FUNG_WONG) -0.30 28.00 0.77 0.62 -0.55 27.00 0.58  0.76 4.12 
2015 (SOUDELOR) -3.09 0.00 0.59 0.88 -4.91 1.00 0.72  0.83 10.95 
2015 (GONI) 0.22 22.00 0.88 0.66 0.30 17.00 0.59  0.68 2.94 
2015 (DUJUAN) 0.37 2.00 0.61 0.86 -0.82 1.00 0.56  0.93 7.7 

 0.67 8.21 0.70 0.64 0.83 12.40 0.72  0.60 4.38 
*  

 
 

(2009) (2008)
(2015)

3

(2015)
4.61m

10.95m
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