
╩ ⇔√ ⸗♦ꜟ⌐ ∆╢  

 

    

    

 

1. │∂╘⌐ 

⸗♦ꜟ─ ≈≢№╢ ⸗♦ꜟ│⁸

╩ⱷ♇◦ꜙ↔≤⌐ ╡ ╛ ⌂≥

─Ɽꜝⱷכ♃╩ ה ⌐ ℮⁹ ⸗♦

ꜟ│ ─♃כ♦ ⌐ ⅜⅛⅛╢╙──⁸

─ ™ ╩ ℮↓≤⅜≢⅝╢⁹⇔⅛⇔⁸

╩ ╘╢ ⌐ ╩  1 ─╟℮⌂ (

֙ )≢№╢≤ ⇔≡™√√╘⌐⁸ ─

│ ™ ⇔⅛ ╠╣⌂⅛∫√⁹ ⌐ ─

╟℮⌂ ─ ⅜ ⇔™ ⌐⅔™≡ ≢№╡⁸

≢№╢ ⌐⅔™≡╙ ﬞ ⅜

⇔≡™╢⁹ 

≢│⁸ ─ ╩∑∏⌐⁸  2

─╟℮⌂ ─ ≢№╢ ╩♃כ♦

™╢╟℮⌂ ⸗♦ꜟ╩ ⇔ ─ ╩

↕∑≡™ↄ↓≤╩ ≤⇔≡™╢⁹ 

 

2.  

 │⁸ ╩ ↄ ≤

≢№╢⁹ │ 10,480km 2 ≢⁸ │

308km ≢№╢⁹╕√⁸ ≢ ⌐ ∆╢ ﬞ

╩  3⌐ ∆⁹1000m №∫√ ⅜⁸

⌐ ╢≤ 200m ≤⌂╡⁸ ⌐ ↄ⌂∫

≡™╢↓≤⅜╟ↄ ⅛╢⁹ 

 

3. ↓╣╕≢─⸗♦ꜟ─  

 ⸗♦ꜟ│⁸ⱷ♇◦ꜙ ⌐ ⅎ√ ה

╟╡ ╩╙≤╘⁸∕─ ╩ ╕≢ ₁⌐

⇔≡™ↄ↓≤≢ ─ ≢─ ╩ ╢╙─

≢№╢⁹ⱷ♇◦ꜙ ⌐ ╩ ╢ ⸗♦ꜟ⌐│

Xinanjiang ⸗♦ꜟ╩⁸ ╩ ⅛╠ ┼

∆╢ ⸗♦ꜟ⌐│ kinematic wave ⸗♦ꜟ

╩ ™≡™╢⁹ 

3.1 Xinanjiang ⸗♦ꜟ 

 Xinangiang ⸗♦ꜟ│⁸ ⌐⅔↑╢

╩ ≤⇔≡ ↕╣√⸗♦ꜟ≢№╡⁸ ⌐  

 

ה ⌐⅔™≡ ⌂ ╩ ⇔≡™╢⁹

╕√⁸ ╩ ה ה ─ 3 ≢ ⇔⁸

╩ ה ה ─ 3 ⌐

⇔≡™╢⁹↓─⸗♦ꜟ│ ⅜ ∆╢ ╩

≢ ⇔≡™╢⁹↓─ ≢│⁸∕╣∙

╣─ⱷ♇◦ꜙ╩ ─ ⌂╢Ᵽ◔♠≤╖⌂⇔⁸

⅜ ⇔√ ⌐∕─ ⅜ √↕╣≡ ╘

≡ ≢ ⅜ ⇔⁸ ≢⅝⌂™

⅜ ≤⌂╢⁹↓╣╩ (1)⁸(2)⁸(3)≢╙ ∆⁹ 

Ὑ ÍÁØ 0 ὡ ὡ ȟπ (1) 

Ὑ ÍÉÎ 0ȟὊ  (2) 

Ὑ Ὑ Ὑ (3) 

R: , P: , Wp: , WPM:

, Ri: , Fc: , Rs:  

 

 1  

 

 2 ( ﬞ ) 

 

 3 ﬞ  



3.2 kinematic wave⸗♦ꜟ 

kinematic wave ⸗♦ꜟ─ ≤

│ (4)⁸(5)≢⁸Manning ╩ ⇔

╩ ∆╢≤↕╠⌐ (6)⁸(7)⁸(8)⅜ ╠╣╢⁹ 

Ћ!

ЋÔ

ὗ

ὼ
π (4) 

ρ

Ὣ

ὺ

ὸ

ὺ

Ὣ

ὺ

ὼ

Ὤ

ὼ
Ὥ Ὅ π (5) 

ὺ
ρ

ὲ
ὙὭ

ρ

ὲ
ὬὭ (6) 

1 "ÈÖ (7) 

ὧ
ЋØ

ЋÔ

υ

σ

ὭȢὗȢ

ὲȢὄȢ
 (8) 

A: , Q: , i: , I f:◄Ⱡꜟ◑כ  

R: , v: , n: , h:  

c: , n: , B:  

 

4. ⇔™⸗♦ꜟ─  

 ↓╣╕≢─⸗♦ꜟ≢│ ╩ ⇔

≡ ⇔≡™√ ╛ ⌂≥╩⁸

⌐╟╡ ╠╣√ ╩ ⌐ ⇔≡™ↄ

⸗♦ꜟ╩ ∆╢⁹↓↓≢│⁸ ╩≥─

╟℮⌐⇔≡ ∆╢⅛╩ ⇔ↄ ⇔≡™ↄ⁹ 

4.1 ─  

 4⌐ ∆╟℮⌐⁸ ⅜ ─ ↕≤⌂∫

√ ─ ╩ ─ ≤⇔≡ ╘⁸ │

╩ ╪∞ ≤∆╢⁹ ≤ ⅛╠⁸

∕↓⅛╠ ⁸ ╩ ╘⁸ ╘√

≤ ⁸ ─ ╩⸗♦ꜟ≢─

⌐ ╖ ╕∑╢⁹ 

4.2 ⱷ♇◦ꜙ─  

⅜ ╦╣≡™╢ │ ╠╣≡⅔╡⁸∆═

≡─ⱷ♇◦ꜙ⌐ ╩ ™╢↓≤│ ⇔

™⁹ ⅎ┌ ⌐⅔™≡│⁸ ≤─ ⅛

╠ 22.0~109.5km ─ ≢ 500m ≢─╖ ⅜

╦╣≡™╢⁹∕─√╘⁸ ─ ⱷ♇◦ꜙ╩  

1⌐ ∆ 3 ⌐ ∆╢↓≤≢⌂╢═ↄ ↄ─

ⱷ♇◦ꜙ≢ ╩♃כ♦ ⇔√⁹ 

 1 ⱷ♇◦ꜙ─  

0. ⅜⌂™ⱷ♇◦ꜙ 

Ҝ ⌐╟╢  

1. ─№╢ⱷ♇◦ꜙ 

Ҝ ⅛╠ ╠╣√ ╛ ⁸

─ ╟╡  

2. │⌂™⅜⁸ ─№╢

ⱷ♇◦ꜙ⌐ ╕╣≡™╢ⱷ♇◦ꜙ 

Ҝ ─ ╩ ™≡  

 

 

 4 ─  

 

 5 ⱷ♇◦ꜙ─  



4.3 ⱷ♇◦ꜙ≤ ─ ╦∑ 

 ⱷ♇◦ꜙ│ ≢№╢⅜ │ ≢№╢

√╘⁸∕╣∙╣─ ╩ ∆╢ⱷ♇◦ꜙ╩

∆╢ ⅜№╢⁹∕↓≢⁸ ╩ ⇔√ ╩

⇔≡™╢ ─ ≤ ─ ╩ GIS

≢ ∆╢⁹∕⇔≡⁸↓─ 2≈─ ─ ⅜

⇔⁸ ≈ ─ⱷ♇◦ꜙ≢№╣┌⁸∕─ⱷ♇

◦ꜙ⅜ ╩ ∆╢ⱷ♇◦ꜙ≢№╢≤∆╢⁹⌐

⇔√ ─ ≢│(1,1)─ⱷ♇◦ꜙ⅜ ╩

∆╢ⱷ♇◦ꜙ≢№╢≤∆╢⁹ 

כ◙כ꜠ 4.4 (LP)♦כ♃─  

 ╟╡ ↄ─ⱷ♇◦ꜙ≢ ╩♃כ♦ ™╢√

╘⁸4.2 ─ⱷ♇◦ꜙ─ ≢ 2 ≤™℮ⱷ♇◦ꜙ╩

⇔√⅜⁸ ─ ≤ ℮ ╩ ∆╢↓

≤│№╕╡ ╕⇔™↓≤≢│⌂™⁹∕↓≢⁸

⅛╠ ╠╣╢ ∞↑≢│⌂ↄ LP כ♦

♃⅛╠╙ ╩ ⇔⁸≢⅝╢⅛⅞╡ 2─ⱷ♇◦

ꜙ╩ ╠⇔≡™∫√⁹√∞⇔⁸ כ◙כ꜠

⅜כ◙כ꜠⁸│⌐ ≢ ∆╢√╘

─ ╩♃כ♦─ ╠╣⌂™≤™℮ ⅜

№╢⁹ ≢│ ─ ─ ≤ ⁸

─ │ ™∏⌐⁸ ─ ─

∞↑╩ ™╢↓≤≤⇔√⁹ 

4.5 ⇔√ ⸗♦ꜟ 

 8 ⌐ √⌐ ⇔√ ⸗♦ꜟ─ⱨ

♩כꜗ♅כ꜡ ╩ ∆⁹ ⸗♦ꜟ⌐╟∫≡∕╣

∙╣─ⱷ♇◦ꜙ≢ ∆╢ ╩ ╘╢≤↓

╤╕≢│↓╣╕≢≤ ─ ≢⁸ ┼─

─ │∕─ⱷ♇◦ꜙ─ ⌐╟∫≡ ⅎ

≡™ↄ╟℮⌂⸗♦ꜟ≤⇔√⁹ 

 

5.  

⇔√⸗♦ꜟ⌐ 2006 7 (2006 7

14 1 ⅛╠ 30 24 )≢─ ╩ ⅎ√ ─

ﬞ ≢─ ≤ ─ ╩  9 ≤

 10⌐ ∆⁹ ╩ ∆╢√╘⌐│ (9)⌐

∆ Nash ╩ ™√⁹E=0.8 ≢№╣┌

⅜╟™≤↕╣≡™╢⁹ 

% ρ
В ὗ Ὥ ὗ Ὥ

В ὗ Ὥ ὗ
 (9) 

E:Nash , ὗ Ὥ:i ─  

ὗ Ὥ:i ─ , ὗ : ─  

∕─ ╩  2 ⌐ ∆⁹ ─ Nash │

⅝ↄ⌂∫≡⅔╡⁸ ⌐Ⱨכ◒ ─ ⅜╟

╡ ⌐ ≠™≡™╢⁹ ⌐≈™≡│⁸Ⱨכ◒

⌐│ ≤─ ⅜ 3m №╡ ─

Ⱨכ◒ ─ │ ╠╣≡™⌂™⁹⇔⅛⇔⁸Nash 

│⅛⌂╡ ⅝ↄ⌂╡ ⅜ ⇔≡™╢

≤ ⅎ╢⁹ 

 

 

 6 ⱷ♇◦ꜙ≤─ ╦∑ 

 

 7 LP ╡╟♃כ♦ ─  

 

 

 8 ⸗♦ꜟ─ⱨ꜡כꜗ♅כ♩ 

 




