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關鍵詞：  

ABSTRACT 

The flood hydrograph is an essential factor in flood control planning and design. 
Traditional treatments of flood hydrographs use discrete type records.  The data between 
time intervals are not available, however.  Using the probability density function to 
model the flood hydrographs can overcome this problem and thus become continuous 
recording.  The major purpose of this study is applying the probability density function 
to model the direct runoff hydrograph.  The probability density functions considered in 
this study include gamma, beta, lognormal, Gumbel, and Weibull.  Two different 
parameter-estimation schemes, one using shape variables and the other using flood peak 
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and time to peak, are employed to investigate the effects on differences between the 
derived and observed flood hydrographs.  The proposed methodology is demonstrated 
with an application to the Tungtou gauge station in Choshui Creek, Taiwan.  The results 
show that the gamma probability density function associated with flood peak and time to 
peak parameter-estimation scheme has the best fitting to the observed flood hydrographs. 

Keywords: Flood hydrograph, Direct runoff hydrograph, Base flow separation, 
Probability density function, Parameter estimation. 
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5. Weibull  
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1  (2)  
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 1962/09/05 1580 19120.9 22 9 1443.1 12615.0 
 1978/08/12 466 3660.6 22 2 415.0 1312.2 
 1984/07/03 349 5533.0 42 6 315.9 2753.4 

 1996/08/01 4540 63555.7 36 20 4266.0 45375.2 
 1997/08/29 825 9587.3 48 7 797.4 6696.7 
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2   

(1962) 

   

gamma η =7.800,    λ =0.755 η =7.010,     λ =0.668 

beta α =3.519,    β =3.778 α =4.326,     β =5.8040 

lognormal )ln(xµ =2.301, )ln(xσ =0.349 )ln(xµ =2.392,  )ln(xσ =0.364 

Gumbel α =8.829,    β =2.976 α =9,         β =3.220 

Weiubll α =11.875,    γ =3.035 α =10.292,      γ =3.010 

(1978) 

   

gamma η =1.855,    λ =0.399 η =3.675,     λ =0.748 

beta α =1.252,    β =4.677 α =3.274,     β =23.74 

lognormal )ln(xµ =1.321, )ln(xσ =0.657 )ln(xµ =0.989,  )ln(xσ =0.544 

Gumbel α =3.111,    β =2.660 α =2,         β =1.163 

Weiubll α =5.085,    γ =1.379 α =2.763,      γ =2.058 

(1984) 

   

gamma η =2.313,    λ =0.199 η =4.110,     λ =0.518 

beta α =1.398,    β =3.666 α =3.442,     β =15.650 

lognormal )ln(xµ =2.271, )ln(xσ =0.599 )ln(xµ =2.050,  )ln(xσ =0.508 

Gumbel α =8.166,    β =5.946 α =6,         β =3.205 

Weiubll α =12.896,    γ =1.552 α =7.939,      γ =2.185 

(1996) 

   

gamma η =9.664,    λ =0.531 η =23.38,     λ =1.119 

beta α =4.270,    β =4.172 α =10.025,     β =8.220 

lognormal )ln(xµ =2.853, )ln(xσ =0.314 )ln(xµ =3.039,  )ln(xσ =0.208 

Gumbel α =15.573,    β =4.567 α =20,         β =3.913 

Weiubll α =20.256,    γ =3.440 α =20.832,      γ =5.220 

(1997) 

   

gamma η =2.493,    λ =0.218 η =5.528,     λ =0.647 

beta α =1.660,    β =5.303 α =4.611,     β =22.150 

lognormal )ln(xµ =2.269, )ln(xσ =0.581 )ln(xµ =2.135,  )ln(xσ =0.435 

Gumbel α =8.183,    β =5.651 α =7,         β =3.070 

Weiubll α =12.777,    γ =1.618 α =8.547,      γ =2.525 
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 5    % 
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