
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

  

   

  
 

  



 

 

 

│⁸ 55 8 ⅔╟┘ 2 7 ≢ ⅝⌂ ╩ ↑⁸↓─

╩ ⌐ ⌐╟╢ ⌂ ╩

⌐╦√╡ ⇔⁸ ⁸ ⁸ ⁸ ─ ⁸ ⁸ ⁸ ה

─ ה ⌂≥╩ ∫≡⅝√⁹⇔⅛⇔⁸ 8 ⅔╟┘ 3 8

⌐⅔™≡│⁸ ╛ ─ ⌐╟╡⁸ ↄ─ ⅜ ∆╢≤≤╙⌐⁸ ⌂

⅜ ∆╢ ⁸ ⌂ ⅜ ⇔≡™╢⁹↕╠⌐⁸ ⁸ ⌐╟╢

─ ╛ ─ ה ⅜ ↕╣≡™╢⁹ 

↓─╟℮⌂ ꜞ☻◒─ ⌐ ⅎ╢√╘⌐⁸ ה ─ ⅜ ≤⌂∫

≡ ℮ ⌐ ⅎ⁸ ╕≢ ╘≡ ≈─ ≤⇔≡ ⅎ⁸∕─ ─№

╠╝╢ ⅜ ⇔⁸ ≢ ╩ ↕∑╢ ₈ ₉┼─ ╩

╘╢↓≤⅜ ≢№╢⁹ 

↓─√╘⁸ ≢│⁸₈ ₉─ ╩ ╘⁸ ⌐ ∆╢√╘─

╖≢№╢₈ ─ ╩ ∆╢ ₉─ ⌐ ™⁸

5 3 28 ⁸ ≤⌂╢ ─ ╩ ↑√╙─≢№╢⁹ 

↓─ │⁸ ─ ≢ √⌐ ↕╣

√ ₁⌂ ╩ ∆╢↓≤≢⁸↓╣╕≢─ ⌐⅔↑╢ ╩↕╠⌐ ╘⁸

╩ ⁸ ⅛≈ ⌐ ╘╢↓≤⅜≢⅝╢╟℮⁸ ה

┘ ⁸ ─ ⁸≤⌂כ♄כꜞ ─№╠╝╢ ⅜ ⇔≡ ℮

⌂ ╩ ╘√╙─≢№╢⁹ ⌐ ∫≡⁸ ⌐ ™╕∟ ≠ↄ

╡╩ ⇔⁸ ⅜ ≤⌂∫≡ ╩ ⌐ ⇔⁸ ─ ⅛≈ ⌂

─ ╩ ╢⁹ 
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  ─ ≤  

  ≤ ─  

  ─  

╤∫⅛ↄ⅜╦

│⁸∕─ ╩
√ ↑ ⅔ ⇔ ╛╕℮∟∟╞℮

─
∂╪╤ↄ↕╪

447m ⌐ ⇔⁸
√ ↑ ⅔⅜╦

─ ╩

╦∑≡ ⌂
⇔╤™⇔

╩ ⇔⌂⅜╠ ⇔⁸ ⌐⅔™≡
℮ ⇔ ≠⅜╦

≤ ⇔⁸
№╡№↑⅛™

⌐ ←⁸

46km⁸ 341km2─ ≢№╢⁹ 

│⁸ *1⅜ ─ 6 ╩ ╘╢↓≤⁸↕╠⌐ ⌂╠┘⌐ │

≢№╡ ─ ─ ╩ ↑╢↓≤⅛╠⁸ ⌐ ⅜ ↄ⌂∫√ │ ─

⁸ ◒כꜞ◒╛ ─ ⌐╟╡ ⌐ ⅜ ⇔≡™╢⁹ 

↓─╟℮⌂ ╩ ∆╢√╘⌐ ה ≢│⁸↓╣╕≢⌐ 60⅛ ⁸ 380m3/s

─ ⅜ ↕╣≡⅝√⁹↓╣╠─ ⌐╟╡ ⅜ ↕╣√ ─ ⌐│⁸ ─

⅜ ⇔⁸ ─ ╩ ⌐ ∑∏⁸ ⅜ ⇔√ ╙ ∆╢⁹∕─√

╘⁸ ─ ╩ ╢ ⅜ ⇔√ │⁸ ─ ⅜ ⇔≡™╢⁹ │⁸

─ ⌐╟╢ ─ ה ⌐╟╡⁸↕╠⌐ ⅜ ⌐№╢⁹ 

      *1 ⅜ ⌐ ∆╢↓≤⌂ↄ⁸ⱳfiⱪ ╩ ∂≡ ⌐ ⌐ ∆╢◄ꜞ▪ 
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1 ─  

51 3 ─ ╩ - 1. 3⁸ ╩ - 1.4 ⌐ ∆⁹↓╣⌐╟

╢≤⁸ 51 ⁸ ─ ⅜ ⇔⁸ ─ ⅜ ⇔≡⅔╡⁸ ⅜ ╪≢™

╢↓≤⅜ ≢⅝╢⁹ 
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51  

- 1.4 ─  
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2 ─  

⌐ ∆╢ ⁸
℮╣⇔─ ⇔

─ ⅔╟┘ ─ ╩ - 1.5

⌐ ∆⁹ 9 ⁸ ₁ ⅜ ⇔≡⅝≡™╢⅜⁸ │ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  

- 1.5 2 ⁸ ─ ⅔╟┘ ─  
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3  

─ ⌐⅔↑╢ ╩ - 1.6

⌐ ∆⁹ ⅜ 50 ╩ ⇔√ │⁸ 53 13 1978 2000

─ 23 ≢ 7 ⁸ 14 5 2001 2023 ─ 23 ≢ 9 ≢№∫√⁹ 
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ה    ☻כⱬ♃כ♦
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  ─  

│⁸ ─ ⅝⌂ ⌐╟╢ ≤ ↄ⅛╠─ ⌐╟∫≡

↕╣√ ⌂ ╩ ⇔⌂⅜╠ ⇔⁸ ─ ─ ⅝⌂ ─ ⅜

⅛╠ 29 ⌐╕≢ ╪≢™╢⁹ ⌐│ ╟╡ ∆╢ ⁸●♃

⅜ ↄ ⇔⁸ ⌐│ꜜ◦ ⅜ ⇔≡™╢⁹ 

↓─√╘ ─ 6 │ ≤⌂∫≡⅔╡⁸ ה ╙ ⌂ ⌐ ⇔≡

™╢⅜⁸ ⁸ ⌐ ⇔≡ ≢№╢≤ ⌐⁸ ⌂≥─ ≢│ ↄ⅛╠ ╛

─ ⌐╟╢ ⅜ ⇔≡™╢√╘⁸ 50 ⅛╠ ⁸ ⁸

⌐╟╡⁸ 60⅛ ─ ⅜ ↕╣≡⅝√⁹ 

⇔⅛⇔⌂⅜╠⁸ ⁸ ─ ╛ ⌐╟╢ ╩ ∆╢√╘⁸ ≢│
⇔╪┌⇔

⁸ ≢│
≤ ⅜╦⅔⅔│⇔

⌐⅔™≡ ⌐ ∆╢≤⁸∕─ ╟╡ ─ ╩

∆╢⌂≥─ ╩ ∫≡™╢⁹ 

─ ≢№╢
⅛┌⇔╕┌⇔

│⁸ ⅛╠ 23 ⌐ ⇔≡⅔╡⁸

≤⌂∫≡™╢↓≤⁸ ┘ ╩│∂╘≤∆╢ ↄ─ ⅜ ⇔⁸ ⌐ ╕╣√ ≢№

╢↓≤⅛╠⁸ ─ ≢╙ ⌐ ⅜ ⇔╛∆™ ╩ ⇔≡™╢⁹ 
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  ─  

─ ⌐⅔™≡│⁸ ─ ⌂ ╩ ⇔⁸ ─ ≤

─ ⁸ ─ ╩ ⌐⁸ ╩ ⇔≡™╢⁹ ≢│⁸ ╛

⅛╠ ↕╣╢ ╩ ╘⁸ ⌐ ∆╢ ≤⁸ ⌐ ∫√

╩ ╘≡ ⌐ ↕∑╢√╘─ ╩∕╣∙╣ ∆╢₈ ₉╩

⇔≡™╢⁹ 

⌐ ⇔≡⁸ ─ ≢│⁸ 30 ╟╡ 5 ⌐╟╢ ─ ⅜

╘╠╣≡⅝√⁹ │⁸ ⌐ ≠⅝⁸ ╩ 10 ≤⇔≡⁸

─ ⌐╟╢ ╩ ∫≡⅔╡⁸ ⌐ ⇔≡ ⌡ ⅜ ⇔≡™

╢⁹ 
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 - 1.10 ─  

- 1.2  

[m]

4,400 2,200 5,000 3,000 601 (14.6%)

4,000 2,200 5,000 3,100 1,327(32.2%)

1,928(46.8%)

1,600

1,200 1,200

1,200 1,000 2,500 1,000 819 (19.9%)

891 (21.6%)

1,300 1,600 1,300 1,800 173 (4.2%)

1,000 1,000 15 (0.4%)

1,000 1,000 1,800 1,100 1,110(27.0%)

1,125(27.3%)

688 (16.7%)

3,429(83.3%)

4,117(100.0%)

(1.7%)72
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 ⌐⅔↑╢ ─ ─  

─ ≢│⁸ 55 8 ⁸ 2 7 ⌂≥⁸ ⌂ ⅜

⇔≡⅔╡⁸ ≢│⁸ 21 ⁸ 24 ⁸ 30 ⁸ ⁸ 3 ⌐ ⅜

⇔≡™╢⁹ ⌐ 8 ┘ 3 8 ≢│⁸∕╣∙╣ 1,209 ⁸

1,248 ⌐ ┬ ⅜ ≡ ↑⌐ ⇔√⁹ │⁸ 8 ╩ ≤⇔√

⁸ ⌐╟╢ ⌂ ⅜ ╘╠╣≡

⅔╡⁸ ─ ╛ ─ ⌐ ∆╢ⱳfiⱪ ─ ⌐╟╡ │

↕╣╢⅜⁸ ─ ⌂ ≤│⌂╠⌂™⁹ 

- 1. 3 ⌂ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 │ ⱡ ⌐⅔↑╢ ⇔  

 2 ─ │ ─≤⅔╡⁹ 

ה  28 31 ה          42 47 20  

ה  55  3   

  
 

 
 

28 6   1,400 m3/ s 

 3  

 16  

 14,000  

 

31 8   800 m3/ s 
 40  

 180  

 

42 7   1,300 m3/ s 

 2  

 109  

 1,754  

 7,098  

47 7   1,000 m3/ s 
 6  

 220  

 3,771  

55 8   1,200 m3/ s 
 1,670  

 3,165  

2 7   2,200 m3/ s 

 1  

 47  

 3,028  

 5,658  

5 8   1,200 m3/ s 
 98  

 778  

7 7   800 m3/ s 
 28  

 347  

21 7   1,600 m3/ s 
 65  

 335  

24 7   1,400 m3/ s 
 3  

 14  

30 7   1,100 m3/ s 
 19  

 113  

8   2,000 m3/ s 
 3  

 1,209  

 2,031  

3 8   1,900 m3/ s 
 1,248  

 2,059  
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 55 8  

8 28 ⌐ 12 ≤ ─ ╩╕╦╢ ⅛╠ ⅛ↄ ∫√ ⅜ ┼

⇔⁸ ⌐ ⌐⌂∫≡ ⅜ ⇔ ⇔⌂⅜╠ ⇔√√╘⁸ │ ⅛╠

≤⌂∫√⁹29 ╙ │ ⌐ ╩ ╘≡ ⌐ ⇔⁸30 ╕≢ ╩╙√╠

⇔√⁹ ≢─ │ 185.7 mm⁸
⅝⇔⅛╦ √ ↄ ⇔

358.2 mm⁸
⌂╪↑™

215.8 mm≢№∫√⁹  

↓─ ⌐╟╡ ─
⇔ ⅔ ╖┌⇔

≢│⁸29 ⌐ ╩ ⅎ╢ 5.24m

─ ╩ ⇔√⁹ ⁸ ─
╖╞℮↑╪┌⇔

≢│⁸30 ⌐ ╩

ⅎ╢ 4.76m─ ╩ ⇔√⁹ 

↓─√╘⁸ ⌐⅔™≡ ┘ ⅜ ∂⁸ 1,670 ⁸ 3,165 ⁸

5,400 ha ≤™℮ ⌂ ⅜ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

×

×

×××

×

×

×××

 

 × 

- 1.11 55 8 ≢─  

  

  

- 1.1 55 8 ≢─ ⁸  
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 2 7  

⌐ ⇔≡™√ ⌐ ⅛∫≡ ⅛™ ∫√ ⅜ ╣ ╖⁸ ⌐⅔™

≡ ⌂ ≤⌂∫√⁹ ≢│ 7 2 0 ⅛╠ ⌂ ≤⌂╡⁸ 5

⅛╠ 6 ⌐⅛↑≡⁸ ─╒≤╪≥─ ⌐≡ 60mm ─ ≤⌂╡⁸ ⌐

─
╛ │∏

≢│ ─ 88mm╩ ⇔√⁹ 

≢─ │ 311.0mm⁸ 296.0mm⁸

304.3mm≢№∫√⁹╕√⁸ ≢ 3 151.3mm⁸6

251.6mm≤ ─ ⅜ ╘≡ ⅛∫√⁹ 

─ ≢│⁸ ╩ ⅎ╢ 5.00m─ ╩ ⇔⁸

≢│ ╩ ⅎ╢ 6.04m─ ╩ ⇔√⁹ 

↓─√╘⁸ ⌐⅔™≡ 43⅛ ─ ┘ ⌐⅔™≡ 10⅛ ─ ⅜

∂⁸ 1 ⁸ ─ 47 ⁸ 3,028 ⁸ 5,658 ⁸ 7,933ha≤

™℮ ⌂ ⅜ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

- 1.2 2 7 ≢─  
⁸ ─ ⁸  

- 1.12 2 7 ≢─  
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 8  

8 27 ⅛╠⁸ ─ ⌂ ⌐╟╡ ─ ⌐ ™ ⅜⅛⅛╡⁸ ⅜ ₁≤

⇔≡ ⅜ ↕╣⁸ ™≤↓╤≢ 8 ─ ─ ─ 2 ╩ ⅎ╢ ≤

⌂∫√⁹ ≢│⁸ ⁸
⌐ ⇔ √ ↄ

⁸ ⌐⅔™≡⁸ ─ ⌂ ≢№╢

2 7 ╩ ⅎ╢ 24 ╩ ⇔√⁹ ╙ ⇔⁸ ─

⌐⅔™≡ ╩ ⇔⁸8 28 ⌐ 4.12m─ ╩ ⇔√⁹╕√⁸

─ ⌐⅔™≡⁸28 ⌐⁸ ≤⌂╢ 7.02m╩ ⇔√⁹ 

─ ⁸ ─ ≢⁸ ⌐ ⇔⁸

─ ⅜ ╕∫√√╘⁸ⱳfiⱪ ⌐ ≠⅝⁸ ה ╘√

─ 7⅛ ⁸ ─ 15⅛ ≢ⱳfiⱪ ╩ ⇔√⁹ ⌐

⅔™≡│⁸5⅛ ≢ ⅛╠─ ⅜ ⇔⁸╕√⁸ ╛ ─ ╙ ⇔√⁹ ⌐

⅔™≡ 5,759ha⁸ 3,000 ─ ⌂ ≤⌂∫√⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

34  

- 1.13 8 ≢─  

- 1.3 8 ≢─ ⁸  
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 3 8  

8 11 ⅛╠ 19 ⌐⅛↑≡ ⅜ ⌐ ⇔⁸ ⌐ 14 │ ≢ ⌐

⇔™ ⅜ ↕╣⁸ ⁸ ⁸ ⌐ ⅜ ↕╣√⁹↓─ ≢⁸8 11

⅛╠ 19 ╕≢─ │⁸ ≢ 1,114mm╩ ⇔⁸ ≢ ⅜

⇔√√╘⁸24 ┘ 72 │⁸ ⌐ ⅝⌂ ⅜ ⇔√ 2 7

⁸ 8 ╩ ╢ ╩ ⇔√⁹ 

≢│⁸ 8 ┼─ ≤⇔≡⁸ 12 ╟╡ ⌐╟╡

─ ╩ ⌐ ╘≡™√⅜⁸ ≢│ ⌐⅔™≡⁸2⅛ ≢

┘ ∆╢⌂≥⇔⁸ ┘ ≢ ╩ ∫√⁹

⌐⅔™≡│⁸ ≤⌂╢ 7.34m╩ ⇔⁸ 7⅛ ⁸ 16⅛

─ ≢ⱳfiⱪ ╩ ⇔√⁹ ≢│⁸ ╛ ⅛╠─ ╙ ⇔⁸

⌐⅔™≡ 5,407ha⁸ 3,000 ≤⌂╢ ⌂ ≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

- 1.14 3 8 ≢─ ┘  
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 ─ ─  

 ─  

─ ≤⇔≡ ⌐ ∫≡™╢─│
⌂╡≥╖└╞℮↔⇔→╛∆

⌐╟╢╙─⅜ →╠╣

╢⁹ ⌐⅔™≡ ─ ∫√ ≤⇔≡│⁸
∞™⌐∟

≤
│ ↨ ╕

⅜ →

╠╣╢⁹ 

⌐ ∆╢ │⁸ ⌐
™⇔™ ┘

─ ╩ ↑⁸
─ ↔⇔

─ ⁸
≤ ∞≡ ╟↓≡ ™ ≢

╩ ╡⁸ ╩ ∫≡
↕╪╔℮⅛√ ⅔⅝⌂⅜

⁸
⌂⅜√

⁸
┤√╕√

┼

⇔√╙─≢№╢⁹ ─ ≤ ⌐⁸ ─ ⅛╠ ∆╢√╘⌐⁸

⅔╟┘ ╩ ⇔≡™╢⁹ 

│⁸ ⅛╠
⅔ ⅞ ⇔ ℮⇔≠∟╞℮

╩ ≡⁸ ⌐ ╢ 12 ─⅛╪⅜™

╩ ≤⇔√ ≢№╢⁹ ⌐≈™≡╙⁸ ─ ╩ ⅛╠ ∆╢√

╘⌐⁸ ⌐ ╩ ↑⁸ ─ ╩ ∫√⁹ 

╕√⁸ ≢│⁸ ⌐╟╢ ⌐╙ ╛
⇔╞℮∆™╤

⅜

⌂↕╣⁸ ─ │ ↕╣√ ≤⇔≡ ↕╣≡⅝√⁹ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 1.1 5 ⌐╟╢ ─ ( 2 ( 1625) )  
 
 
 
 
 
 
 
 
 
 
 

 - 1.1 6 ─      - 1.5 ─  
:₈ ₉╩╙≤⌐⁸ ╩    ( 1681 1683)⌐  

 

 

 

 

─ ≤ ⌂⅛╪⅜™

─ ╩ ╢ ⌂

⅜ ↕╣≡™╢⁹ 

( )  
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 ─  

│ ⅛╠─ ╩ ⇔⁸ ⌐╦√∫≡ ╛ ⁸

╩ ⌐ ∫≡⅝√⁹ ─ ⌂ │⁸ 11 ⅛╠

≤⇔≡⁸ ─ ⌐ ⇔√↓≤⌐│∂╕╡⁸ 23 7

┘ 23 9 ╩ ⌐⁸ 24 ⅛╠ ⌐⅔↑╢ ╩ 730m3/s

≤⇔⁸ ⁸ ╩ ⇔√⁹ 

 

  

│⁸ 28 6 ┘ 31 8 ╩ ↑⁸ 33 ⅛╠ ≤

⇔≡⁸ ⱡ
∆ ╖ ─ ⅎ

─ ╩ 1,600m3/ s≤⇔⁸ ╩ ⇔√⁹ 41 ⌐

│ ⌐ ↕╣⁸ ⌐⁸↓╣╕≢─ ╩ ∆╢

╩ ⇔√⁹ 

↕╠⌐⁸ ─ ⁸ ⌐ ╖⁸ 45 ⌐ ⱡ ⌐⅔↑╢

─Ⱨכ◒ ╩ 2,200m3/s ≤⇔⁸↓─℮∟⁸ ─ ⌐╟╡ 200m3/s

╩ ⇔⁸ ╩ 2,000m3/s ≤∆╢ ⌐ ⇔√⁹ ⁸↓─ ⌐ ≠⅝⁸

┘ ⁸ ≤⇔≡ ─ ╛ ─ ⁸ ≤⇔

≡ ─ ╩ ⇔≡⅝√⁹ 

≤↓╤⅜⁸ 55 8 ≢│⁸ 4,835 ⌐ ┬ ⌂ ⅜ ⇔√√

╘⁸ ⌐╟╡⁸ ╩ ⌐ ⇔√⁹ 

↓℮⇔√ ╩ ⇔≡⅝√╙──⁸ 2 7 ⌐│ ─ ⌐╟╡⁸

1 ⁸ 8,686 ⌐ ┬ ⌂ ⅜ ⇔√√╘⁸ ┘

⌐╟╡⁸ 4 ⌐│ ─ ⌐⅔↑╢ ╩ 1,150m3/s ≤

∆╢ ─ ╩ ™⁸ 14 ⌐
╗ √ ═

╩ ↕∑√⁹ 

21 2 ⌐│⁸ ╕≢─ ─ ≤⌂╢ ≢№∫√

⌐ ╦╡⁸ ה ה ─ ⌂ ╩ ⇔⁸

╩ ⇔√⁹╕√⁸ 24 8 ⌐│ ╩ ╕ⅎ⁸ ─ ⌐

⅔™≡ 2 ≤⌂╢ 28 6 ╩ ⌐ ↕∑╢√╘⁸ ─

⌂ ╩ ⇔√ ╩ ⇔⁸ 2 7 ⌐ 8

╩ ╕ⅎ⁸ ╩ ⇔√⁹ 
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- 1. 4 ⌐⅔↑╢ ─  

     

33 4   1,600m3/s  

41 7   33 4  

45 3   
2,200 m3/s  

2,000 m3/s  

58 3    

60 3   
1  

 ( 55 59 ) 

4 4  
 

( ) 
1,150m3/s  

7 3   
2  

 ( 2 6 ) 

14 6    

21 2   
2,200 m3/s  

1,600 m3/s  

24 8   
1,450 m3/s  

1,230 m3/s  

2 7   
2,080 m3/s  

1,590 m3/s  
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 ⌂  

⁸ ≤  

55 ─ ⌐⅔™≡⁸ ≢│⁸
└⅝≡™

⌐╟╢ ≤ ╕≢

─ ⌐╟╢ ─ ⁸ ≢│⁸ ⌐╟╢ ≤ ╕≢

─ ⌐ ⅎ⁸ ⁸ ─ ↑ ⅎ╩ ⇔√⁹ 

2 ≤⌂╢ 2 ≢│⁸ ה ה ⌐⅔™≡⁸

╕≢─ ⁸ ⁸ ה ─ ⁸ ≤⌂∫≡™╢ ─ ↑ ⅎ

╩ ⇔√⁹ 

↕╠⌐⁸ 8 ⌐ ⇔≡⁸₈ ⱪ꜡☺▼◒♩₉≤⇔

≡⁸3 ─ ╙ ╘⁸ ⁸ ⁸ ─ ╩

⌐ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 1.18 ≢─ ▬ⱷכ☺ 

- 1.17 ─  

ᵑ 55 8  
  
    

2 7  
  
    
    

8  
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2 7 ─ ╩ ↑≡⁸ ─ ⌐ 100m3/s ─

╩ ∆╢
∟ ⅎ ⅝↑╪

─ ╩ 14 6 ⌐ ↕∑√⁹ 

╕√⁸ 21 7 ≢│⁸ ╩ ∫√╙── ⅜ ⇔√√╘⁸

─ ⌐ ⇔≡╙ ╩ ≢⅝╢╟℮⁸
ⅎ≈╡╜℮≡™

─ ╩ ∫√⁹ 

─ 24 7 ⁸ 30 7 ⁸ 8 ≢│⁸

─ ╩ ⌐ ↕∑⁸ ⌐ ╩ ╘╢↓≤≢ ─ ─ ╩ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  ⌐≈™≡  

≤│⁸ ⌐ ╩ ↑⁸∕─ ─ ≤ ⅜ ╩ ≢ ⇔╟℮

≤∆╢╙─≢№╢⁹ ─ ⁸ │ ≤⇔≡ ↕╣≡™╢⅜⁸ ⌐│ ⅜

≤⇔≡ ∆╢ ╩ ⇔≡™╢⁹ 
 

  

- 1.6 14 6  

 

 

90 m3 

53ha 

100m3/s  

- 1.7 24 7 ≢─ 
 

- 1.8  
─  

 

  

21.7 ⌐ ℮ ─  
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DJM

─  

─ │⁸ ╘≡ ⌂ ≢№╢↓≤⅛╠⁸ ╩ ℮

╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

  

- 1.1 7  - 1.1 6 ─ ▬ⱷכ☺ 

◘fi♪◖fiⱤ◒◦ꜛfi 

Ɽ▬ꜟ  

⌐⅔↑╢  
β ─ ⌐  

 

S52 S49

S54
S53

S47

S46

S43
S53

- 1.1 8 ─ ─  
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─  

─ ╩ ↕∑╢√╘⌐⁸ ─ ╛ ─
⅔ ⅔ ™ ≢

⁸
↓ ™ ≢

⁸
╦⌐

ⱡ
─ ∑

╩ ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

- 1.11  
17 1  

- 1.9  
57 3  

- 1.10  
17 3  

- 1.12 ⱡ  
26 5  
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⌐⅔↑╢  

8 ⌐⅔™≡ ⌂ ╩ ↑⁸ ⌐⅔↑╢ ─ ╩

⅜ ⇔⁸₈ ⱪ꜡☺▼◒♩₉≤⇔≡ ╡╕≤╘√⁹  

↓╣⌐ ∫≡⁸ ⁸ ⁸ ⅜ ⇔⁸ᵑ ─ ⌐ ↑√ ─ ₒ

⌐⅔↑╢ ₓ⁸ᵒ ⅜ ⇔√ ─ ₒ ⌐⅔↑╢ ₓ⁸

ᵓ ⌐ ↑√ ⌂╢ ╡ ╖─ ₒ╕∟≠ↄ╡⁸♁ⱨ♩ ₓ─ 3≈─ ╩

∆╢↓≤≤⇔⁸ ⌐⅔↑╢ │ ⁸ ⌂≥╩ ╘≡⅝√⁹  

⇔⅛⇔⌂⅜╠⁸ 3 8 ⌐⅔™≡╙ ⌂ ╩ ↑√√╘⁸

─ ⌐╟╢ ─ ╙ ╘⁸ ╩ ↕∑√₈ ה

ⱪ꜡☺▼◒♩₉╩ 4 3 ⌐ ╡╕≤╘√⁹ ⅜ ≤⌂∫≡

ה ─ ╩ ╘≡⅔╡⁸ ≢│⁸ 3 8 ⌂≥ ─ ⌐

⇔≡│ⱳfiⱪ ╩ ≢⅝╢≤™℮ ╩⇔≡™╢⁹ 

 

 

 

   

- 1.1 9 ╩ ╕ⅎ√ ─  

- 1. ה 20 ⱪ꜡☺▼◒♩ 
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 ⌐⅔↑╢ ─  

│⁸ ⅜ ⇔⁸ ה ⅜ ⇔≡™╢ ╩ ╗╒⅛⁸ ─

⌐╟╢ ─ ┘ ⌐ ⅜╢ ↄ─ ─ ⌂≥─ ╙№╡⁸ ⌐

╟╢ ⅜ ⇔≡™╢⁹↕╠⌐⁸ ≢│⁸ ⅜ ⌐№╡⁸ ─

⌐╟╢ ⌂╢ ─ ╙ ↕╣╢⁹ 

ₒ ─ ₓ 

╙⌂⅔ ⌐╟╢ ⅜ ⇔≡™╢⌂⅛≢⁸ ─ ╙ ╕ⅎ⁸√╘ ─

╛ ⌂≥⁸ ─╟╡ ─ ╩ ╢≤≤╙⌐⁸ ꜞ☻◒╩

╕ⅎ√ ─ ⁸ ╕∟≠ↄ╡─ ⅜ ≢№╢⁹ ⌐⁸ ─
√∟┌⌂

⁸
№ ↕ └

⁸
⅝√⅜√

⌐⅔™≡│⁸ ꜞ☻◒⅜ ™√╘⁸∕╣∙╣─ ─ ⌐ ∂√ ╩ ∂

╢ ⅜№╢⁹ 

ₒ ─ ₓ 

│⁸ ⌐ ⅜ ⅜╡⁸ ─ ─ ╩ ↑╢↓≤⅛╠⁸

⌐ ⅜ ↄ⌂∫√ │⁸ ─ ⁸ ─ ⌐╟╡ ≢ ⅜

⇔≡™╢⁹ 

╕√⁸ ⌐ ─●♃ ─ ≤ ⌐│ꜜ◦ ⅜ ⇔≡™╢↓≤⅛

╠⁸ ─ ─ ⅜ ≢№╢⁹●♃ ─ ─ ╩ ∆╢≤⁸

─ ≢│ ⅜ ⇔⌂™⁹∕─√╘⁸ ─ ⌐⅔↑╢ │

╩ ≤⇔≡™╢⁹ꜜ◦ │⁸ ⇔≡╙ ⅜ ↄ ⅜ ≢№╢√

╘⁸ ⅜ ≢№╢⅜⁸ ⌐⅔™≡ ⌐ ─ ╩ ⇔√ ╩ ∆╢↓≤

≢ ⅜№╢↓≤╩ ⌐ ⇔≡™╢ - 1. 21 ⁹ ≢│⁸ ┘

3 ╩ ↑≡⁸ ─ ┘ꜜ◦ ─√╘─

⅜ ⌂ ⌐⅔™≡⁸ ⌐ ╩ ⇔√⁹ 

─ │⁸∕─╒≤╪≥⅜ ≢№╢↓≤⅛╠⁸ ┼─ ╩ ⅞≈

≈ ─ ╩ ∆╢√╘⌐⁸ ┘ ─ ⅜ ╘╠╣≡⅝√⁹ ─ ⅜

─ ↕⌐⌂╢≤ ─ ╩ ⇔⌂↑╣┌⌂╠∏⁸ ⅜ ⇔√ ⁸

⅜ ⌐ ∆╢↓≤⅛╠⁸ ⅜ ∆╢⁹∕─√╘⁸ ⌐⅔↑╢ │⁸

─ ╩ ⇔⁸ ╩ ⇔ ↑╢↓≤⅜ ≢№╢⁹↓╣╠╩ ╕ⅎ╢≤⁸

─ ∞↑≢⌂ↄ⁸ ⌐⅔↑╢ ⁸ ─√╘─

⅜ ≢№╢⁹ 
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ₒ ─ ₓ 

⌐⅔™≡⁸ ≢│ 16 ⌐ ⅜ ↕╣≡⅔╡⁸

╩ ⌐ ╩ ╘╢ ≤⇔≡™╢⅜⁸ 10 ≢ ⌡ ⅜ ⇔≡™╢╙─

─⁸ ⌐ ⅜ ∆╢ ⅜№╢⁹ 

│⁸ ≢№╡ ─ ─ ╩ ↑╢↓≤⅛╠⁸ ─ ─ ⌐

╟╡ ⅜ ⌂ ╙ ↕╣╢√╘⁸ ≤⌂╢ ─ ≤─Ᵽꜝfi☻╩

╡⌂⅜╠ ─ ─ ╩ ╢ ⅜№╢⁹ 

  

- 1.21 ꜜ◦ ─  

 

↕ 1m 
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 ⌐⅔↑╢ ─  

 ⌂ ⅎ  

─ ─ ⌐╟╢ ─ ⁸ ⌐ ⅜╢ ─ ⌂≥─

ꜞ☻◒─ ™ ⁸ ⌐ ⅎ⁸ ─ ⌐╟╢ ─ ה

╩ ╕ⅎ⁸№╠╝╢ ─ ⅜ ∆╢↓≤╩ ⌐⁸ ╩ ↕∑╢≤≤╙⌐⁸

⌐≈™≡╙ ─ ╛√╘ ─ ⌂≥─ ╩ ⌐ ╘╢⁹

∑≡⁸ ╛ ─ ╙ ⇔⁸ ─ ╩ ↕

∑╢⌂≥⁸ ⌐ ≠⅝⁸ ─№╠╝╢ ⅜ ⇔⁸ ≢

⅛≈ ⌂ ╩ ∂╢⁹ 

⌐│⁸ 3 8 ─ ╩ ─ ╩ ←═⅝ ≤⌂╢

≤⇔≡ ╘⁸ ─ ╛ ⁸ →⌂≥─

╩ ∆╢↓≤⌐╟╡⁸ ┘ ─ ⌐╟╢ ⌂ ╩

∆╢≤≤╙⌐⁸ ╛ ⌐╟╢ ─ ⌐ ╘╢⁹╕√⁸ ∞

↑≢⌂ↄ⁸ ꜞ☻◒ ╛ ┘ ─ ⱴ☻♃כⱪꜝfi ┘

⌐ ≠ↄ╕∟≠ↄ╡ ⌂≥╩ ─℮ⅎ⁸

⁸ ─ ─ ⌐≈™≡ ⇔⁸ ─ ─ ╩ ╢⁹ 

─ ≢╙⁸ ≢№╢ ─ ה ה ╩

≤⇔⁸ ─ ╩ ╕ⅎ⌂⅜╠⁸ ─ ╩ ⌐ ≢⅝╢

╟℮⁸ ⌐⅔↑╢ ┘ ─√╘─ ╩ ╘╢≤≤╙

⌐⁸ ─ ⌂≥⁸ ⌐╟╢ ⌐ ↑√ ╩ ⌐ ╘╢⁹

─ ─ │ - 2.1 ─≤⅔╡⁹ 
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-
2
.1

 
─

≤
─

 



 

 - 29-  

↕╠⌐⁸ ⇔ ╢ ╕≢─№╠╝╢ ꜞ☻◒╩ ⌂ ╡ ⇔⁸ ╩

╡⁸ ─ ⌐ ╡ ╗⁹ 

⌂⅔⁸ ⌐№√∫≡│⁸ ╛ ─Ɫה♪כ♁ⱨ♩ ⌐⅔™≡⁸

⅜ ∆╢ ⌂ ╩ ⇔⁸ ≢ №╢ ה ה ≠ↄ╡╩ ╘

─ꜝfi▬fiⱨכꜞ◓╢ ⅎ╩ ╕ⅎ╢╙─≤∆╢⁹ ─ ⌐ ∆╢↔╖ ⌐≈™

≡│⁸ ┘ ─ ⁸ ─╖⌂╠∏⁸ ≤╙ ⇔≡ ╡

╗╙─≤∆╢⁹ 

↓╣╠─ ⌂ ⅎ ⌐ ≠⅝⁸ ─№╠╝╢ ─ ─╙≤⁸ ╛

╩ ╕ⅎ⁸ᵑ ╩≢⅝╢∞↑ ה← ╠∆ ⁸ᵒ ╩ ↕∑╢√╘

─ ⁸ᵓ ─ ⁸ ⁸ ─√╘─ ─ 3≈─ ⅛╠⁸ ⅛≈

⌂ ╩ ∂╢⁹ 

    

  

 

  

 

 

 

 

 

 

  

 

 

 

  

- 2.2 ─▬ⱷכ☺ ┘  

ₒ ─ ⅎ ₓ 

ừ  

≢№╢ 3 8 ⌐ ⇔⁸ ⌐╟╢ 

Ⱨכ◒ ─ ╩Ⱳꜞꜙכⱶ ⇔≡™╢ 

ừ  

⁸ ⁸√╘ ⁸ ♄ⱶ │ ╩ ∆

╢√╘⌐ ⇔√ ╩ ⇔⁸ │ ≢№╢ 3

8 ⌐ ⇔⁸ ╙ ⅜ ╢ ─ ─√

╘⌐ ⌂Ⱨכ◒ ─ ╩Ⱳꜞꜙכⱶ ⇔≡™╢⁹ 
β │⁸ ─ 165ha( 6 )⌐⅔™≡ 10cm ⇔√ ─  

β√╘ │⁸ ─ 20 ⌐⅔↑╢ 6 ─  

β ♄ⱶ │⁸ ♄ⱶ( ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ)─ ─  

54,500
165,000

802,000

511,000

301,000

80,000

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

(m³)

ӽ ├χ ├ (m3)

֗ ☼

θϛ ᶨ

ЍЭᶨ

ạ ├

ὓᵊṍḧ χ ᴥ ├
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- 2. 4 ─  

- 2. 3 ┘ ─ ─▬ⱷכ☺ 

√╘ ה ♄ⱶ  

 

→  

β√╘ │⁸ ─ ≢№╢ ⌐ ╩ ∆╢ ╩ ⌂╦⌂™↓≤╩ ≤⇔≡ ∆╢ ≢№╢↓≤⅛╠⁸ ╛ ⌐╟∫≡│ 

╩ ≢⅝⌂™ ⅜№╢ 

β ⌐ ≠ↄ │⁸ ⅜ ↕╣√ ⌐ ─ ⌐ ∂≡ ∆╢╙─≢№╡⁸ ⌐ ⅜ ↕╣≡™╢╙─≢│⌂™⁹ ─ ⌐

№√∫≡│⁸ ╛ ╩ ⇔≡ ℮↓≤≤∆╢ 

 

β │ ─ ⌐ ╩ ⅎ⌂™ ≢ ⌐ ∫√ ╩ ⌐ ∆╢ ≢№╢↓≤⅛╠⁸ ╛ ⌐╟∫≡│ ≢⅝⌂™ ⅜№╢ 
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ᵑ ╩≢⅝╢∞↑ ה← ╠∆ Ɫ◙כ♪┼─  

≢ ╛ ╩ ∆╢ ╛ ╩ ↕∑╢ ⁸ ╩ ∆╢ ╩

∕╣∙╣ ⇔⁸ ⅜ ∆╢ ⌂ ╙ ⅛⇔⌂⅜╠ ⌐ ╖ ╦∑≡ ∆╢

╙─≤⇔⁸ ⌂ │ ─≤⅔╡≢№╢⁹ 

ה ⁸ ⁸ ( ┼─ ⁸ⱳfiⱪ ─ β1)⁸ 

⁸ ⌐╟╢ ⌂  

ה ─ ⁸ ─ ⁸√╘ ─ ╛  

ה ♄ⱶ ⌐╟╢ ─  

ה ה   

β1 ─ ╩ ╕ⅎ⁸ ─ⱳfiⱪ ─ ╩ ╛∆↓≤⌂ↄ⁸ ⌐ ⅜≢⅝╢╟℮⁸

─ⱳfiⱪ ╩ ∆↓≤ 

 

ᵒ ╩ ↕∑╢√╘─ ┼─  

╕∟≠ↄ╡ ╩ ⇔⁸ ꜞ☻◒⅜№╢◄ꜞ▪⌐⅔↑╢ ─ →╛ ─

─ ─ ╩ ∂╢╙─≤⇔⁸ ⌂ │ ─≤⅔╡≢№╢⁹ 

ה ─ ─  

ה ─ ─  

ה →⁸ ─   

 

ᵓ ─ ⁸ ⁸ ─√╘─ ┼─  

≢₈ ─ ₉₈ ─ ₉₈ ה ₉ ─√╘─ ╩

╖ ╦∑⁸ ╩ ∆╢⁹ 

─ ╩ ∆╢√╘⁸ ꜞ☻◒ ╩ ↕∑╢⁹  

ה ⁸ ⁸ ⁸ ⌂≥ ⅜ ⇔√♃▬ⱶꜝ▬fi─  

ה ◌ⱷꜝ⁸ ☿fi◘כ ─  

ה ╛ ─ ⌐ ∆╢  

ה ─ ꜞ☻◒ ─  

ה ▪ⱪꜞ⌐╟╢ ┼─ꜞ▪ꜟ♃▬ⱶ ─   
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- 2. 5 ─▬ⱷכ☺ 


































































