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� 6КщŮșʰƒ˼ʸ3Кщ8gR��[8бÒO̳%Ѫ LHJѩ�Кщ
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Oǣ�+ßOɳ̭̓29�КщΥė=ĳ@#+ȇŭ8ĕɽ�3ƒ;#+Ѫ 
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+ѩ�6þ8ɥʹOȳ�1�Kȇŭ9�)LOĶǲ#1Кщ#5�.+ȇŭ�2�Jѩ
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� 6ǏͳǉòÉ6��K�КщΥė=ĳ@#+ȇŭ8ĕɽ�O̳%ѪǏͳǉ

òÉ3#1Кщ6ĕɽ8�.+ȇŭ9ѩ�Ŝ̬˭ƙ=8ϕȓ6б%KȇŭѧªƔȇŭѨ�ѩ

�Кщȧ ѧ̳̯̀ȇŭѨ�ѩ�Кщ˝åȇŭѧ̯̀ȇŭѨ�ѩ�КщĚŊѧ̯̀ȇŭѨ�ѩ

�˺ąϕŭѧ̯̀ȇŭѨ�ѩ�̪ɠа2Źъ�и.1�K3��ȇŭѧªƔȇŭѨ�

2�JѩªƔȇŭHJÈ̯ȇŭ�КщΥė6ĕɽ8�.+ȇŭ2�K 3�Ā�.

+Ѫ�ɒ2�ʴǂʪÅ6б%Kȇŭ�ѩ�Źъˁʪϕŭ�ѩ�ŀŠŦ8Ϊ˭ȇŭ�ѩ
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�Ļќȇŭ�9КщΥė6�Rnb6Ë̊#+ȇŭ2�K 3�Ā�.+Ѫ 8H�

6ώɿͩɽ6|RcȲƒO̊�K 32ˁʪɠ6̘Ö"LKʑ�5ȇŭ�КщΥė
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б%KȇŭѧªƔȇŭѨ�ѩ�Кщȧ̳ѧ̯̀ȇŭѨ�2�K 3�Ā�.+Ѫ�ɒ
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̀ȇŭѨ�ѩ�КщĚŊѧ̯̀ȇŭѨ�ѩ�̪ɠа2Źъ�и.1�K3��ȇŭѧª
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ªƔȇŭ2Кщ#+Çʨ�Ÿ�Ѫ	ŬзʰŲ͒ș�IшL+ǉΧŠ8Çʨ9ѩȇŭ�

�.��2Кщ#+Çʨ9ƭ5�ѩŋŘ8ˇʪ͎8˼ʸ8ŵĞ2Кщ#+Çʨ�Ÿ�
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7)

kinematic wave

→ (4-1)

(4-2)

(4-1) (4-2)

q (4-3)  
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v [mm/h] h [mm] q(t) [mm2/h] r(t)
[mm/h] m α β

(4-5)

 

q* [mm/h] L x=L
(4-5) (4-3) (4-6)

 

(6)

a m 8) 9),10) 11)

kinematic wave (4-8) (4-9)

 

  

  (4-1) 

  (4-2) 

  (4-3) 

  (4-4) 

(4-5) 

  (4-6) 

  (4-7) 

∂h
∂t

+ ∂q
∂x

= r

v =αhm , q = vh =αhm+1

∂q
∂t

+ aqβ ∂q
∂x

= aqβr

a = m+1( )α
1
m+1 , β = m

m+1

q t,x( ) ≅ xq* t( )

dq*
dt

= a0q*
β r − q*( )

a0 = aL
β−1 = m+1( ) α

L
⎛
⎝⎜

⎞
⎠⎟

1
m+1
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i D [mm] ks [mm/h] w

γ

 

, 

, . 12) , 

. , 

, n n-1 n
Vn-1 =bn-1Sn-1 , n n+1 Vn =bnSn

→ (4-10) . 

(4-11) Sn
hnm Ⅱ

 

, (4-11) rnm (4-10)

. 

, n m Sn
[mm], anm bn [1/h], hnm [mm], 

rnm [mm/h], Vn [mm/h] αnm βnm
 a0, β , 

  (4-8) 

  (4-9) 

(4-10) 

(4-11) 

(4-12) 

α =
ksi

Dγ −1wγ

γ = m+1

dSn
dt

=Vn−1 − rnm −Vn

rnm = 0 (sn < hnm )
rnm = anm (sn − hnm ) (sn ≥ hnm )

#
$
%

&%

dqnm
dt

=αnmq
βnm
nm (rnm − qnm )
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D

 

 (2)  
(4-13) →

(4-14)

6-point Abbot Scheme  

  

r(t)

V1(t)

Vn(t)

r11(t)

r12(t)
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