
 

 

 

 

 

 

ₒ ₓ 

[  ]  

 

 

 

 

 

5 3  

 

 

 

 

 



 

 
     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         ┘             

             

   22 ( 2010 )  9 6   

   25 ( 2013 )  6 17   

   5 ( 2023 )  3 31   



 

 

 

│⁸2000 ─ ⌐ ≠ↄ T.P. ≢ ⇔≡™╢⅜⁸

⌐ ∂≡ (2000 )⌐ ≠ↄ ≤⇔⁸∕─ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

1. ─ ⌐ ∆╢  ................................ ...........................  1 

1- 1 ┘ ─  ................................ ................................ ....  1 

1- 2 ─ ≤  ................................ ................................ .  11 

1- 2- 1 ─ ≤  ................................ ................................ ..  11 

(1) ─  ................................ ................................ .....  11 

(2) ─  ................................ ................................ .........  25 

(3) ─ ┼─  ................................ .............................  33 

(4) ─ ≤∕─ ................................ ............................  34 

ה (5) ─  ................................ ................................ ...  37 

(6) ─  ................................ ................................ .......  39 

1- 2- 2 ─ ⌂ ┘ ─ ≤  ................................ ...........  41 

(1) ─ ≤  ................................ ................................ .  41 

(2)  ................................ ................................ ...............  48 

(3) ─ ה  ................................ .............................  53 

(4) ─ ─  ................................ ...............................  62 

(5)  ................................ ................................ ...........  63 

(6) ─  ................................ ................................ .....  66 

(7) ─ ⌂ ┘ ─  ................................ ..................  70 

1- 3 ─  ................................ ................................ ...  71 

1- 3- 1 ─  ................................ ................................  71 

1- 3- 2 ─  ................................ ............................  75 

1- 3- 3 ─ ................................ ...........................  78 

1- 3- 4 ⌐╟╢ ─ ─ │ ⌐ ∆╢  ................................ ...  78 

1- 3- 5 ─ ⌂ ┘ ─ ⌂ ─ ⌐ ∆╢  .............................  80 

(1) ─ ⌂ ─ ⌐ ∆╢  ................................ ..................  80 

(2) ─ ⌂ ⌐ ∆╢  ................................ ......................  80 

1- 3- 6 ─ ≤ ⌐ ∆╢  ................................ ...................  80 

(1) ─ ≤ ⌐ ∆╢  ................................ ....................  80 

(2) ─ ⌐ ∆╢  ................................ ..........................  80 

2. ─ ⌐ ∆╢  ................................ .............................  82 

2- 1 ─ ⁸ ┘ ─ ┘⌐  

─ ⌐╟╡ ↕╣╢ ─ ─  ............................  82 

2- 1- 1 ⌐╟╢ ─ ─ │ ⌐ ∆╢  ................................ ...  82 

(1) ─ ╩ ∆╢√╘─  ................................ ....................  82 

(2) ╩ ⌐ ↕∑╢√╘─  ................................ ....................  82 

(3)  ................................ ................................ ..........  100 



 

ה (4) ꜞ☻◒┼─  ................................ ...................  101 

ה (5)  ................................ ................................ ....  105 

2- 1- 2 ─ ⌂ ┘ ─ ⌂ ─ ⌐ ∆╢  ............................  106 

2- 1- 3 ─ ≤ ⌐ ∆╢  ................................ ..................  107 

(1) ─ ⁸ ─  ................................ .........................  107 

(2) ⅜∆╖╛∆™ ≠ↄ╡ ................................ ............................  109 

(3) ─ ≤  ................................ ..............................  110 

(4) ≤ ≤─┤╣№™⌐ ∆╢  ................................ .....................  111 

(5) ≤ ≤⌂∫√ ≠ↄ╡ ................................ .........................  112 

(6) ⌐⅔↑╢  ................................ ................................  113 

2- 2 ─ ─ ⁸ ┘ ─  ................................ .................  114 

2- 2- 1 ⌐╟╢ ─ ─ │ ⌐ ∆╢  ................................ ..  114 

(1) ─  ................................ ................................ ....  114 

(2) ─ ה ................................ ...........................  124 

(3)  ................................ ................................ ..........  131 

2- 2- 2 ─ ⌂ ┘ ─ ⌂ ─ ⁸ ┘⌐ ─ ≤ ⌐ ∆╢ 132 

(1)  ................................ ................................ ..........  132 

(2) ┼─  ................................ ................................ ..  132 

(3) ┼─  ................................ ................................ ......  132 

(4) ─ ⌂ ⁸  ................................ .........................  132 

(5) ─√╘─  ................................ ..............................  133 

(6) ≤ ≤⌂∫√  ................................ .........................  133 

⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ (7) ↑√  ................................ ...................  134 



 1 

1. ─ ⌐ ∆╢  

1- 1 ┘ ─  

₈ ─ 1 ₉⌐╟╣┌
≤⅛∟

≤™℮ │⁸ №╢╙──

≢│₈ ⌐ ╣⁸ ─ ╢ ↄ₉≤№╡⁸▪▬♯ ─₈♩◌ⱪ♅₉

⌐ ⇔≡™╢≤ ╦╣≡™╢⁹ 

│⁸∕─ ╩
√™∑≈

─ 2,077m ⌐ ⇔⁸ ╩ ╣⁸

♄ⱶ╩ ⇔≡ ⌐ ╡⁸ ⌂ ╩ ⇔⌂⅜╠
↕╒╤

⁸
╘╗╤

⁸
┘∑™

⁸
⇔⅛╡═≈

─ ↄ─ ╩ ╦∑≡⁸ ה ⅜ ⇔⁸ ─

≢№╢
⅔┘└╤

⌐ ╢⁹∕─ ⁸ ≢№╢
⅔≤┤↑

┘
↕≈⌂™

⁸
≤⇔═≈

╩ ╦∑⁸

⌐ ⅜╢ ╩ ⇔⁸
≤╟↓╤

⌐⅔™≡ ⌐ ←⁸ 156km

17 ⁸ 9,010km2 6 ─ ≢№╢⁹╕√⁸ │⁸

─ ⅜ ≢ 2 ⅜ ⅝ↄ⁸ ─ ⅜ ⇔≡ ⌐

∆╢ ╩ ⇔≡™╢⁹ 

─ │⁸ ╕≢─ ⅜ 1/200 1/450⁸

⅛╠ ╕≢─ ⅜ 1/600 1/1,200⁸ ⅛

╠ ╕≢─ ⅜ 1/3,000 1/5,000≢№╢⁹ 

│⁸∕─ ╩ 1,932m ⌐ ⇔⁸
⅛╖⇔╒╤

⁸
⇔╒╤

╩ ⇔⁸

⌂ ⌐ ╡⁸ ╩ ⇔≡ ≤ ∆╢ 94km⁸

740km2─ ─1 ≢№╢⁹∕─ │ 1/150 1/200≤ ≢

№╢⁹ 

│⁸∕─ ╩ 1,896m ⌐ ⇔⁸ ♄ⱶ╩ ⇔≡⁸
⌂⅛↕≈⌂™

╩ ⇔⁸
≤∫√═≈

≤ ⇔≡⁸ ⌂ ╩ ⇔⌂⅜╠ ⇔⁸

≢ ⌐ ∆╢ 82km⁸ 725km2─ ─1 ≢№╢⁹∕

─ │ 1/100 1/250≤ ≢№╢⁹ 

│⁸∕─ ╩
╡ↄ═≈

≤
⅔↑≤

≤─ ─ ⌐ ⇔⁸ ⌂ ╩

⇔⌂⅜╠ ⁸
№⇔╞╤

⁸
╒╪═≈

╩ ⇔⁸
™↑∞

╩ ⇔≡ ⌐ ∆╢

150km⁸ 2,855km2─ ─1 ≢№╢⁹∕─

│ 1/500 1/1,400≢№╢⁹ 
℮╠╒╤≤⅛∟

│⁸
⇔√↓╤═

⅜ ⅛╠ ⌐ ╩ ⅎ⁸ ╩ ╦∑⁸

⌐⅔™≡ ⌐ ←⁸ 36km ╗ ⁸ 610km2─

≢№╡⁸ ⌂ ╩ ⇔≡™╢⁹∕─ │ ─ ≢

1/400 1/2,000⁸ ─ ≢ 1/6,000 ≢№╢⁹⌂⅔⁸ │⁸

⌐╟╡ ⅛╠ ↕╣≡™╢↓≤⅛╠⁸ ┘∕─

│ ⌐ ╕╣╢⁹ 

1  

2 / 2 ─ ⅜ ™⅛⁸ ™⅛─ ╩ ⌐ ∆ ⁹ 

─  
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2 8 β 

 
 

 
 
 
⁸  

 

  

β 2 8 ─ ≤ ≤⇔≡ ∆╢ ⅜№╢√╘⁸

2 8 ⌐ ≠⅝⁸ ⅜ ╩ ∆╢ ─ ⁹ 
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─ │⁸ ╩ ≤∆╢ ╩ ⇔≡™╢ ≤⁸∕╣╩ ╗
└∞⅛

⁸ ⁸
⇔╠⌠⅛

┘ ⅛╠⌂╢⁹╕√⁸ ≢│⁸

⌐ ∫≡⁸ ≈╙─ ╛ ⁸ ⅜ ⅜∫≡™╢⁹ 

│⁸ 100 ╒≥ ╕≢│ ≢№∫√⅜⁸80 ╒≥ ⌐
⅔↕╢

⇔⌂™

╛
╕ↄ═≈

⅜ ↕╣≡™ↄ ≢⁸ ╩ ⌐ ⅜ ↕╣ ⌂

╛ ≤⌂╡⁸70 ╒≥ ─ ─ ⌂ ⌐╟╡ ─ ─ ≢

№╢ ⅜ ↕╣√⁹∕─ ⁸ ─ ╩ ╡ ⇔⁸ ₁≤ ─ ╩

╪≢⁸ ╠╣╢ ╙─ ⅜ ↕╣╢≤≤╙⌐⁸ ─ ╛⅛⌂

─ ≢│⁸ ≤ ╩ ╡ ⇔⌂⅜╠ ⌐ ∫≡⅔╡⁸ ⌂ ⅜ ↕

╣≡™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 1- 2 ─

β ─1/200,000 ⌐  

β 22  
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─ │⁸ ⁸ ⁸ ─ ≢│⁸ ⁸

╛ ─ ⅜ ⅜╡⁸ ה ≢│⁸꜡ ⱶ⁸כ

≢ ↕╣╢ ╛ ⅜ ⅜∫≡™╢⁹⌂⅔⁸ ≢│⁸ ⱷכ

♩ꜟ─ ↕≢ ⅜ ⇔≡™╢⁹╕√⁸ ⌐ ∫√ ≢│⁸

─ ⁸ ╛│╪╣™ ─ ⁸ⱱꜟfiⱨ▼ꜟ☻ ─

⅜ ⇔≡™╢⁹ 
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│⁸ ─ ⅜ 920mm≢№╡⁸ ─1,140mm⁸

─1, 680mm⌐ ⇔⁸ ≢№╢⁹ 

─
⇔╪≤ↄ

─ │6. 9ϴ⁸ 1.7m/s⁸ 1, 632.8 ⁸

1, 176.8mm≤⌂∫≡™╢⁹ ⌐ ═ ⅜╛╛ ↄ⁸ ⅜

™╙─≤⌂∫≡™╢⁹ ─ ─ ≤ ∆╢≤⁸ ⅜ ↄ⁸

⅜ ™─⅜ ≢№╢⁹ 

─ ⅜╢ ─ ─ │7.2ϴ⁸ 2. 1m/s⁸

2, 020.1 ⁸ 919.7mm≤⌂∫≡™╢⁹ │⁸ ─7. 9ϴ⌐ ⇔≡

╛╛ ™╙─≤⌂∫≡™╢⅜⁸ │ ─ 1, 700 ╩ ╡⁸╕√

│ ⌂™╙─≤⌂∫≡™╢⁹ ─ ─ ≤ ∆╢≤⁸ │

ↄ⁸ │ ⌂™╙─≤⌂∫≡™╢⁹ 

─
⅔⅔≈

─ │5. 7ϴ⁸ 2. 3m/s⁸ 1, 894.0 ⁸

1, 076.0mm≤⌂∫≡™╢⁹ ⌐ ═ ⅜ ™⅜⁸ │ ↄ⁸

╕√ │ ⌂™╙─≤⌂∫≡™╢⁹ ─ ─ ≤ ∆╢≤⁸

⅜ ™─⅜ ≢№╢⁹ 

 1- 1 ⌂  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1- 4 ⁸  

ϴ 7.2 6.9 5.7 7.9 15.5

ϴ 34.2 32.9 30.2 34.2 38.6

ϴ -21.7 -21.3 -21.9 -19.0 -6.2

m/s 2.1 1.7 2.3 4.0 2.9

m/s 13.3 8.8 14.2 25.0 24.3

2020.1 1632.8 1894.0 1698.8 1915.4

(mm) 919.7 1176.8 1076.0 1136.1 1676.4
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ה │ ⁸ │  ⁹╢╟⌐♃כ♦─
β ─ │⁸1991 2020 ─ ╩♃כ♦─ ⇔√╙─⁹ 
β ה ה ─ │1991 2020 ╩ ⇔√╙─⁹ 
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│⁸ ⁸
№⅛╪ ╕ ⇔╜℮

⁸
ⅎ╡ ╙

⌐ ╕

╣≡™╢⌂≥⁸ ⅛⌂ ⌐ ╕╣≡™╢⁹ 

≢│⁸2 4 ⅛╠2 5 ╒≥ ─ ─ ⅜ ↕╣╢⌂≥⁸

⅛╠ ≤ ≤─ ⅜╡⅜№∫√↓≤⅜ ╠╣≡⅔╡⁸∕─ ⁸
∂╞℮╙╪

╛
↕≈

╙╪

╩ ≡⁸13 ⅛╠▪▬♯ ⅜ ⅜∫≡™∫√⁹ ⌂▪▬♯ ≢│⁸

Ɑ♇⁸♫▬ │⁸ ╛ ═ ╩≤╢ ≢№╡⁸ ⌂₈ ₉≢╙№∫√⁹∕─

√╘⁸ ─◖♃fi │ ─ ↄ⌐≈ↄ╠╣⁸ │ ╠⇔╩ ⅎ≡ↄ╣╢

≢№╡⁸ ⅝≡™ↄ√╘⌐│⌂ↄ≡│⌂╠⌂™╙─≢№∫√⁹ ⌐│⁸
╕≈℮╠√↑⇔╤℮

╩│∂╘≤⇔≡⁸ ─
ⅎ ∙ ∟

⅜ ╦╣√⁹ ⌐⌂╢≤

─ ╟╡ ┼─ ⅜ ╕╡⁸ ─ ⅜ ≢ ╘╠╣╢ ⁸

≢│ ─ ⌐╟∫≡ ⅜ ╘╠╣⁸ 16 1883 ⌐
╟ ∞ ═╪∙℮

╩ ≤∆╢₈
┌╪∑™⇔╚

₉⅜ ┼ ⇔√ ⅛╠ ⅜ ╕∫√⁹ ─ ⌂

│ ╩ ⇔√ ≢№╡⁸ ╙ ⅝ ╩ ⌐ ⅎ≡⅝√⁹╕

√⁸ ╙ ₁⌐ ⇔⁸ ╛ ─ ⁸ ≤⇔≡─ ─ ╕╡⌐╟

╡⁸ │ ─ ≤⇔≡╙ ↕╣╢⌂≥⁸ ₁─ ⌐ ⅛∑⌂™ ≤⇔

≡─ ╩ ∫≡™√⁹ ⁸ ⅜ ╢≤ ╛∕─ ⌐⅔™≡ ≤⌂ↄ

╩ ⅝ ↓⇔ ₁─ ╩ ⅛∆⌂≥⁸ ⇔≡⅝√ ₁⌐≤∫≡│⁸╕↕

⌐ ≤─ ™─ ≢╙№∫√⁹∕─ ⁸ JR ╛ ה

38 ⅜ ™≢ ⇔√↓≤⌐╟╡⁸ │ ⇔≡™∫√⅜⁸

↓╣╠─ ╛ ⁸ ⌐╟╡⁸ ₁⌐ ╛ ≤⇔≡─

⅜ ╖⁸ ≢│ ─℮∟ ⅜ 63 ⁸ ╛ ─ ⅜ 29 ⁸

─ ⅜ 1 ≤⌂∫≡™╢⁹ 

│⁸ ╩│∂╘≤∆╢1 14 2 ⅛╠⌂╡⁸ ─ ─ │

55 (1980 )─33 8 ⅛╠ 2 (2020 )─32 ( 31 )

≤ ⅝⌂ │⌂™⁹ │ ⌐№╢⅜⁸ ≢│ ™ ≢№╢⁹

│⁸ ⌂ ─╒╓ ⌐ ⇔⁸ ─ ה ה ─ ≤⌂∫

≡™╢⁹ ╩ ≤⇔√ 3 │⁸ ⁸ ⁸ ⁸ ≤ ∆╢

™⌐ ⅜ ⇔≡™╢⁹╕√⁸ ⌐ ⅜╢ ≢│⁸ ⁸
≡╪↕™

⁸

⁸ ⁸™╪→╪ ─ ⁸ ה ╩ ≤⇔√ ⌂ ⅜ ╕╣⁸

↕╠⌐↓╣╠╩ ∆╢ ⅜ ╪≢№╡⁸ ─ ≤⌂∫≡

™╢⁹╕√⁸ ⁸ ┘ ╩ ⌐ ⅜ ╪⌂

⅜ ⅜∫≡™╢⁹ 

≢│⁸◘◔⁸☻◔♩►♄ꜝ⁸◦◦ꜗ⸗⁸♠Ⱪ⁸♃◖ ─ ⅜ ╪⌐ ╦╣≡

™╢⁹ ⌐⁸◘◔│ ∞↑≢│⌂ↄ ╩ ≤⇔≡ ∆╢⌂≥⁸▪▬♯─ ₁╛  

 

 

 

3 ─ ≤ ─ ⁸ ┘ ─1 3 ⅛╠⌂╡⁸ ⁸ ⁸ ─ ⅜

⇔⁸ ─ ╩ ⇔≡™╢⁹ 
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─ ╩ ⅎ√ ⌂ ≢№∫√⁹↓─√╘⁸ 32 ( 1899 )⌐│

─Ɽꜝ♩ ─ ⌐┤ ⅜ ↕╣ ⅜ ╦╣≡™╢⁹

≢╙⁸◘◔│ ─ ⌂ ≢№╡⁸◘◔─ ─╒⅛⁸

⌐╟╢ ─ ╙ ╪⌐ ╦╣≡™╢⁹╕√⁸ ─ │◦◦ꜗ⸗─

⌐╙⌂∫≡⅔╡⁸ ≢│◦◦ꜗ⸗ ⅜ ╪≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1- 5 ─ ─  

 

 

 

 

 

β ♦כ♃ 11 (1922 )⁸ 30 (1955 ) 1/5   

           2016 H28 ─ ⱷ♇◦ꜙ100m 

  

⁸  

 

 

 

 

11 ( 1922 )    30 ( 1955 )  

™╙  

 

◦◦ꜗ⸗ 

─  

◌ꜝⱴ♠   
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 1- 6 ⌐⅔↑╢ ┘ ─  

β ה ⁸ ה ה ─ ≤ ─ ⇔╩ ⇔≡ ─

≤⇔≡ ⌐ ⁸ ⁸ ∆╢ ⅜№╢ ≢⁸ ⅜ ∆╢⁹ 

β ⌐⅔↑╢ ─℮∟⁸ ≤⇔≡ ⌐ ה ∆╢ ≢⁸ ⌐
╩ ⇔≡™╢ ┘ ⌡ 10 ⌐ ⅛≈ ⌐ ╩ ╢═⅝ ⁹ 
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⌐│⁸JR
⌡╗╤

⁸ 38 ⁸236 ⁸241 ⁸242 ⁸273 ⁸274

⌐ ⅎ⁸ ⁸ ╛ ה
└╤⅔

⅜

↕╣≡™╢⁹╕√⁸ ⌐│ ─ ─ ≢№╢≤⅛∟ ╛⁸ ─

⌐│ ─ ≢№╢ ⅜№╢⁹↓─╟℮⌐⁸ ⌐│⁸ ≤

┘ ╩ ┬ ⅜ ╕∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1- 7  
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JJRR   
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⌐│ ה ⁸ ⁸ ─ ⌂ ⅜ ⇔≡

™╢⁹ ⌐⁸ ⅜ ╪≢№╢↓≤╩ ≤⇔≡⁸ ה ⅜ ╪≢№

╡⁸◖꜡♫►▬ꜟ☻⌐╟╢╙─≤ ⅎ╠╣╢ ╩ ⅝⁸ │ ⌐

№╢⁹╕√⁸ ╛▬◌♄ ╡⌂≥⁸ ╩ ⇔√▬ⱬfi♩╙ ╦╣≡™

╢⁹↕╠⌐⁸ ╛ ⌐ ⇔⌂⅜╠ ─ ╩ ≢≈⌂← ≠ↄ╡ ♇♬כ◦

◒Ᵽ▬►▼▬⁸♩◌ⱪ♅400 ─ ╛⅛╦╕∟≠ↄ╡⁸⅛╦√┘╒∫⅛™≥℮⌂≥─

╩ ⇔√ ─ ╦™≠ↄ╡ה ⌐ ∆╢ ╙ ╦╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1- 8 ─  

 

 

 

 

 

 1- 9 13 ( 2001 ) 2 ( 2020 )  
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5 

 
6 

 ▬▼►▬Ᵽ◒♇♬כ◦

ה  ♩כꜟ

 

♩◌ⱪ♅  

 

◘▬◒ꜞfi◓꜡כ♪  27.7km 

ⱨ♇♩Ɽ☻ ⱳ♇ⱳ─  9.9km SL  

╩ ╢  

 

ừ  

ừ  
Ἑ  
ừ  

ה כ♃Ᵽה

ה╡ ⱨה™
♠כꜟ ה╡ ╡

⁸∕─  
ừ ▪►♩♪▪  

⁸כ♯◌ ╡⁸

⁸Ɽꜝ◓ꜝ▬

ⱦכ⸗כⱡ☻⁸כ♄
ꜟ⁸ ⁸ꜝ ⱨ♥▫

fi◓⁸∕─  

ừ ∕─ ─  
∕┌ ♩כ◙♦ה∟

ה╡ ה⅞

⁸
⁸∕─  

 

 

♄ⱶ    

◘◔─  

 

Ɫꜟ♬꜠─  

 
 

 

╡ ─  

▪◒▪Ɽכ◒  

◔◦ꜛ►ꜘ♫◑  

 

 

♃fi♅ꜛ►─  

 

 

 

 
8 

 

 

 
3 

 

ꜞꜙ►♃fi  

♄ⱶ  

 

 

 

 

β ◦כ♬♇◒Ᵽ▬►▼▬≤│⁸ ≤ ⅜ ⇔⁸ 
╛ ⌐ ⇔⁸ ─ ╩ ≢≈⌂⅞ 

⌂⅜╠⁸ ⌂ ≠ↄ╡ ╩ ∆ ⁹ 
β♩◌ⱪ♅400│ ⁸ ╩ ≤
⇔⁸ ≤ ╩₈ ─ ₉≢ ╪∞ 403km
─꜡fi◓ꜝ▬♪─◘▬◒ꜞfi◓ꜟ⁹♩כ 

6,500

8,000

9,500

11,000

12,500

0

40,000

80,000

120,000

160,000

H13H14H15H16H17H18H19H20H21H22H23H24H25H26H27H28H29H30R1 R2

╩
ↄ

╩ ↄ
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1- 2 ─ ≤  

1- 2- 1 ─ ≤  

(1)  ─  

≢│ ⅛╠ ⌐╟╢ ⅜ ╕╡⁸ ─ ╩ ≤

⇔≡ ™⌐ ┼≤ ╘╠╣⁸ ╛ ™─ ⅜ ↕

╣≡™∫√⁹⇔⅛⇔⁸ ─ │ ─ ╩ ⇔⁸ ⅜ ⇔ↄ⁸

⅛╠ ⌐⅛↑≡│ ⅜ ⅜╢⌂≥⁸ ╩ ↑╛∆™ ≢№∫√⁹ 

31 ( 1898 ) 9 ─ ⌂ ╩ ≤⇔≡⁸ 36 ( 1903 )⅛╠

╩ ∆╢√╘─ ╩ ⇔√⁹ 

43 ( 1910 )─ ╩ ↑⁸ ⌐≈™≡│ 7 ( 1918

)⌐ ─ ⅜ ⇔√⁹ 8 ( 1919 )⅛╠ 13 ( 1924 )⌐⅛↑≡

⅜ ⇔⁸ 9 ( 1920 )⌐ ⅜≈ↄ╠╣ ─

⅜ ↕╣⁸ 12 ( 1923 )⌐ ─ ⌐ ⇔√⁹ 11 ( 1922 ) 8

─ ─ ≢│⁸ ─ ⅛╠ ─ ⌐⅛↑≡ ™─ ⅜

⌐╦√∫≡ ⇔⁸ ⌐
≤℮⌂™

⁸ ≢│ ⅜ ⁸ ∆╢╒≥─

⌂ ≤⌂∫√⁹↓─ ╩╙≤⌐ 12 ( 1923 )⌐ ─ ╩ ™⁸

─
╙™╦

≢ 9,740m3/s⁸ ≢ 3,340m3/s ╩ ≤ ⇔√⁹↓╣⅜

40 ╕≢─ ─ ≤⌂∫√⁹ 

15 ( 1926 )⌐│ ╙ ╩ ∆╢ ─ ┘ ─
∟ ╟ ∞

─ ⌐ ⇔√⁹ 2 ( 1927 )⅛╠ ╕∫√

≢│⁸ ⌐╟╢ ─ ╙ ⇔™ ⅛╠ ⌐⅔™≡⁸ ⁸

⁸ ─ ⌂ ⌐ ⇔⁸ ─ ╩⌂∆

─╒⅛⁸ 2 ( 1927 )⅛╠ 11 ( 1936 )⌐⅛↑≡ ⁸
℮╡⅛™

⁸
≤ ═≈

⁸

⁸
↕╢═≈

─

╩ ∫√⁹ 

│⁸

≢№∫√ ─◐

ⱶfi♩כ ╩ ─

≤⇔≡ ⇔⁸

⅛╠ ⌐ ╢

╩ ⇔≡ 12

( 1937 )⌐ ≤⌂∫

√⁹ ─ ⌐╟∫≡⁸

─ ⌐╟

╢ ╛ ─ ⁸

─ ה ⅜

╠╣√⁹ 

 

                  1- 10 ⌐⅔↑╢ ⌂ ─  

 

 

 

 
β 9 ( 1920 )1/5  

( )  
 

 

   

 
⅛ ╦ ™

 

─  

9 ─  
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─ ≢│⁸ 11 ( 1922 )⌐⅛╪⅜™ ⅜ ∆╢⌂

≥ ⅜ ╘╠╣≡™√⅜⁸ ─ ⌐ ™ ⅜ ∆╢↓≤≢⁸

─ ≤≤╙⌐ ─ ⌐╟╢⅛╪⅜™ ─ ┼─ ⅜

↕╣√↓≤⅛╠⁸ ─ ≤ ╩ ⌐ ∆╢↓≤╩ ⌐⁸◐ⱶ

fi♩כ ─ 8 ╘≤ ⅜ ↕╣√⁹ │⁸ ≤

╩ ╦∑⁸ 7 (1932 )⌐ ⇔⁸ 10 ( 1935 )⌐ ⇔√⅜⁸

50 ( 1975 ) 8 ⌐╟╢ ╩ ↑≡ ⅜ ↕╣⁸ ─ ⌐⌂∫≡

™╢⁹ 16 ( 2004 )⌐│⁸ ⌐╟╡₈ 4 ₉⌐ ↕╣⁸

╙⅛╪⅜™ ─ ╛◘◔─ ≤⇔≡ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 10 ( 1935 ) )  

( )  

⌐ ↕╣√  
( 16 ( 2004 )11 18 )  

4 ₈ ₉: ─ ╩ ∂≡⁸ ─ ⌐ ∆╢↓≤╩ ≤⇔≡⁸ ⅜ ⇔√╙─⁹ 

35 ╕≢ ♩꜡⌐╟╡ ╩  ◄◐☻◌ⱬכ♃כ⌐╟╢ ─  
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12 ( 1937 )⌐│⁸ ─ ⌐ ╦∑≡⁸ ─
⅛╦™

─

⌐ ⇔⁸ ⌐╟╡ ⅜ ↕╣√╙── 25 ( 1950 )⌐

⇔⁸ 31 ( 1956 )⌐ ≤⌂∫√⁹ 

─ ≢№╢ ≢│⁸∕─ ⌐ ⌐ ⇔√ ⅜ ⅜╡⁸

20 ( 1945 )⅛╠ ⅜ ↕╣√↓≤⅛╠⁸ 23 ( 1948 )╟╡

≤⇔≡ ⌐ ⇔⁸ ─ ╛ ╩ ╘≡⅝√⁹ 

 

 

 

 

 

 

 

 

 

⅛╠ ⌐⅛↑≡│⁸ ─ ╙№╡⁸ │ ≢№∫√⅜⁸

25 ( 1950 )⌐ ⅜ ↕╣⁸ 26 ( 1951 )⌐ ⅜

↕╣╢≤⁸ ─ ╩ ⌐⁸ ╩ ⇔√⁹ 

─ ⌐≈™≡│⁸ ≢│ 26 ( 1951 )⌐ ─
╒℮╠™

⅛

╠ ⌐ ⇔√╒⅛⁸ ≢│ 23 ( 1948 )⌐ ─

⅛╠⁸ ≢│ 31 ( 1956 )⌐ ─
≤⅛∟┬≤

⅛╠⁸

⌐ ⇔√⁹ 40 ⌐│ ⁸ ┘ ─ ⅜╒╓ ⇔⁸

┘ ⌐⅔™≡╙ 50 ⌐│ ⅜╒╓ ⇔√⁹ ⁸

┘ ─ ─ ⌐│⁸ ⅜ ↄ─ ≢ ↕╣√⁹↓╣│

⅜ ⌂ ╩ ⅛⇔⁸ ⌐ ⅛╠─ ⌐╟╡ ─ ™╩ ╘╢≤≤

╙⌐⁸ ⅛╠ ∆╢ ─ ╩ ⌐ ∆↓≤⅜≢⅝╢╒⅛⁸ ─

╩ ╢ ⌐╟╡ ⅜ ⇔ ⇔√ ⌐⅔™≡╙ ╩ ↕∑╢⌂≥ ╣

√ ╩ ⇔≡⅔╡⁸ ─ ─ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

( 31 ( 1956 ) )  

( )  
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≢№╢ ⁸ ┘ ≢│⁸ ⅜ ≢ ↕╣

⅜ ⇔ↄ ⌐ ⇔⌂⅜╠ ╣≡™╢─⅜ ─ ≢№╢⁹↓─√╘⁸

⌐│ ─ ╛ ⅜ ⇔⁸ 20 ╕≢│⁸ ⌐ ≤⇔≡ 5

⌐╟╢ ╛ ≢─ ─ ╩ ∫≡™√⁹ │ ╩ ⇔ ⌐╟╢

─ ≤⁸ ⅜№╕╡⌂™↓≤⅛╠⁸ ─ ⅜ ≤⌂╢

╘≡ ⌂ ≢№╡⁸ ⅜ ≢№∫√⁹∕↓≢⁸ ≤

⌐ ⇔√ ╩ ⇔⁸ ⌐ ∂≡ ╩ ∆╢↓≤⌐╟╡

╩ ╢ ╩ ⇔⁸ 30 ⅛╠│ ─ ⌂

≤⇔≡ ╩ ⇔≡⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

⁸ ⅛╠─ ⁸ ⌐╟∫≡ ∆╢ ╩ ∆╢√╘⁸

30 ╟╡ ⌐⅔™≡ ⅎ╪ ─ ⅜ ╦╣⁸ ─ ≤⇔≡

│⁸ 47 ( 1972 )╟╡ ─ ⌐⅔™≡⁸ ⅎ╪ ╛ 6 ─

╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

23 1948 ─  
         ( )  

5 ⅎ╪ ( )  12 ⅎ╪ ( )  

( )  

6 ─ ╩ ™≢ ─ ⅛╠ ⌐ ⅛∫≡─ ─ ╩ ↕∑╢√╘⌐⁸ ╩

⇔≡ ↑╠╣╢ ⁹ 

5 ⌐ ╪∞ ⌐ ⁸ ╩ ╘√╙─≢⁸ ⌐ ℮⁹ 

⌐ ╣╢  
─ ( )  
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37 ( 1962 ) 8 ⌐│⁸ ⌐╟╢ ⌐╟╡ ≢ ⅜ ⇔⁸

⅜ ↕╣≡™⌂⅛∫√ ╩ ⌐⁸ ⌐ ⌂ ≤⌂∫√⁹ 

─ │ ─ ≤ ─ ⌐

⇔≡⅔╡⁸ ─ ≢│⁸ ─ ⌐ ╕↕╣

≡™√⁹∕↓≢⁸ ─ ≢╙№╢ ─ ─ ╩ ≤⇔≡⁸ 38

( 1963 )⌐♩▬♩♇◐ ╩ ╘ ╡⁸ ─ ╩ ⅛╠ ⇔√⁹↓

─♩▬♩♇◐ ─ ╘ ╡⌐╟╡⁸ ⌂ ╩ ℮ ⅜ ⇔⁸

─ ╣⅜╒╓ ─ ≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 1- 11 ─  

 

39 ( 1964 )⌐│⁸ √⌐ ─ ≠↑╩ ⇔√ ⅜ ↕╣⁸

41 ( 1966 )⌐ ─Ⱨכ◒ 7 ╩ ≢ 10,200m3/s⁸ ≢

4,800m3/s ≤⇔⁸ ♄ⱶ⌐╟╢ ⌐╟╡⁸ 8 ╩ ≢9,700m3/s⁸

≢4,000m3/s ≤∆╢ 9 ╩ ⇔√⁹↓─ ⌐

≠⅝⁸ ⅝ ⅝ ─ ⁸ ─ ⁸ ╩ ∆╢≤≤╙⌐⁸ ─

╩ ⅎ⁸ ╩ ⌐ ⌐ ↕∑╢√╘⌐⁸ ⌐⅔™≡ ⌂

─ 10 ╩ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1- 12   

7 ─Ⱨכ◒ ⌐ ∆╢ ─ ≤⌂╢ ─Ⱨכ◒ ⁹ 

8 ╩ ∆╢ ⌐ ≤⌂╢ ≢⁸ ╩ ≤ ⌐ ⌐ ⇔√

≤⇔≡ ╘╠╣╢ ╩ ╣╢ ⁹ 

9 9 ( 1997 ) ─ ⌐ ≠™≡⁸ ⅜ ⌐ ╢ ─ ⌂ ≤

⌐ ∆╢ ⁸ ─ ─ ≤⌂╢═⅝ ⌐ ∆╢ ┘ ─ ⌐

∆╢ ╩ ╘√╙─⁹ 

10 ⌐ ─ ╩™™⁸ ─ ╩ ╡ ↄ ⁹ 

ⱳfiⱪ ⌐╟╢  

S50 S57 

 

S30 S40 

S52 S63 

 

 

S28 S29 

S40 H18 

 44 ( 1911 )  

♩▬♩♇◐

(S38) 

 48 ( 1973 )  
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48 ( 1973 )⌐│⁸ ─ ─ ≤ ─ ╩ ╢√

╘⌐⁸ ⁸ ╩ ≤⇔√ ♄ⱶ≢№╢ ♄ⱶ─ ⌐ ⇔⁸

60 ( 1985 )⌐ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╩ ≤⇔√ ─ ⌐ ™⁸ 11 ─ ⌐ ─

⅜ ∆╢↓≤≤⌂∫√⅜⁸∕─ ≢⁸ ─ ≢│⁸ 12 ⅜

∆╢↓≤≤⌂∫√⁹ 

⌂╢ ≢ ╩ ↑√ ≢│⁸ ─√╘─ ≤⇔≡⁸

47 ( 1972 )⌐ ⁸ 53 ( 1978 )⌐
⇔╙℮⇔⇔╜═≈

╩ ⇔√╒

⅛⁸∕─ ╙ 58 ( 1983 )⌐ ⁸ ( 1989 )⌐
™ↄ∕ √

╩ ⇔√⁹╕√⁸ ⁸ ≢ ╩ ∆╢≤≤╙⌐⁸

─ ╩ ╕ⅎ⁸ ≤ ⇔≡⁸ ─√╘─ ⁸♪כꜘ 13

─ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

♄ⱶ( 60 ( 1985 ) )  

( )  ( )  

11 ⌐╟╡ ⅜ ∆╢↓≤⌐╟╡ ∂╢ ⁹ 

12 ⌐╟╡⁸ ─ ─ ⌐ ™ ⅜≢⅝∏⌐ ∆╢↓≤⌐╟╡ ∂╢ ⁹ 

13 ⱳfiⱪ ─ ⱳfiⱪ╩ ⌐ ∆╢ ┘ ⁹ 
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47 ( 1972 ) 9 ╩ ≤⇔≡⁸ ─ ─ ⁸ ⌐ ⌐⅔↑╢

ה ─ ╩ ╕ⅎ⁸ 55 ( 1980 )⌐ ╩ ⇔⁸

─Ⱨכ◒ ╩ ≢15,200m3/s⁸ ≢6,800m3/s ≤⇔⁸ ♄ⱶ ⌐╟

╢ ⌐╟╡⁸ ╩ ≢13,700m3/s ⁸ ≢6,100m3/s ≤⇔√⁹ 

↓─ ⌐╟╡⁸ ─ ⁸ ─ ⁸ ╩ ⇔≡⅝√╒⅛⁸

≢│ ⌐╟╢ ⅛╠ ╩ ╢√╘─ ╛⁸ ─ ⅜ ≢ ↕

╣≡™╢ ≢│ ─

╩ ∫≡™╢⁹╕√⁸ ─

⅜ ╗ ≢⁸ │ ⌂

⁸≡⇔≥☻כⱪfi☻Ɑכ○ ─

™─ ╛ ⅜☼כ♬─≡⇔≥

╕╡⁸ 50 ( 1975 ) ⅛╠│

╩ ⌐ ≤

⇔≡ 14 ─ ╩ ™⁸ ╦

∑≡ ╩╙∫√ ╩

⇔≡™╢⁹ 

 

 

│⁸ 38 ( 1963 )─♩▬♩♇◐ ─ ╘ ╡⌐╟╡ ⅛╠

↕╣ ⅜ ⇔√↓≤⅛╠⁸ 46 ( 1971 ) ⁸ ⅜ ∆╢╟℮⌐

⌂╡⁸ ─ ╩ ↄ↓≤≢ ⌐ ╩╙√╠⇔√⁹↓─√╘⁸

─ ╩ ⌐ ⅛╠─ ╩ ℮ ╩ 57 ( 1982 )⌐

↕∑⁸ 9m3/s ─ ╩ ⅛╠ ∆╢↓≤≤⇔√⁹↓╣⌐ ™⁸ 58 ( 1983

)⌐ ╩ ⇔⁸ ╩ ⌐ ∆╢≤≤╙⌐⁸

╩ ≢1,500m3/s ≤⇔√⁹ 

─ ≢│⁸ ─ ⅜ 500m─ ≢ ╩ ╡ ⇔⁸ ─

╩ ↓⇔≡™√↓≤⅛╠⁸ ╩ ╗ ─ ╩ ⇔⁸

⌐ 55 ( 1980 )⅛╠ ⇔≡⁸ 4 ( 1992 )⌐ ⇔√⁹ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1- 13  

 

 

ừ  

 
 

 

 

 

 
 

 

 

 

 

 
 

 

    

    

   

14 ─ ╩⇔√ ≢⁸ ⌐ ⅜ ╣╢ ╟╡ ™ ─ ⁹ ⌐│ ╛ ₁

⌂ ≢ ↕╣≡™╢⅜⁸ ⅝⌂ ─ ⌐│ ∆╢⁹ 
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60 ( 1985 )⌐│⁸ ╩ ⅎ╢ ┘ ─

─ ╩ ╢≤≤╙⌐⁸ ╕╢ ⌐ ⇔√ ─ ╩ ╢√╘⁸

⁸ ─ ⌂ ─ ⁸⅛╪⅜™ ⁸ ─ ⁸ ╩ ≤⇔√

♄ⱶ≢№╢ ♄ⱶ─ ⌐ ⇔⁸ 10 ( 1998 )⌐ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

↕╠⌐⁸ 60 ( 1985 )⌐│⁸ ה ⅜ ∆╢ ─ ─

─√╘⁸ ⅜ ↄ ⇔≡™√ ─ ⌐⅔™≡⁸
⅝ ─

─ 130m ≤ ─ ⌐ ⇔⁸ 10 ( 1998 )⌐ ⇔√⁹

↓╣⌐ ∑≡ ─ ╩ ∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 10 ( 1998 ) )  

♄ⱶ( 10 ( 1998 ) )  

 

 
 

─  

─ ─ ╣ 

─  
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( 1989 )⅛╠│⁸ ⅜ ↄ ∆╢ ┘ ─

⌐⅔™≡ ─ ╩ ∆╢√╘⁸─╡ ╩ ⌐⇔√ ─

╩ ⇔≡™╢⁹╕√⁸ ╩ ╗ │ ─ ≢№╡⁸

⌐ ╠╣√ ≢│⁸ ─ ≤ ─ ⌐╟╡

↕╣√꜠fi☼ ─ ─ ⌐╟╢ ╩ ה ∆╢√╘⁸ ─

╩ fiכ꜠♪∆ 15 ─ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

2 ( 1990 )⅛╠│⁸ ─ ≠ↄ╡ 16 ─ ↑≤╙™ⅎ╢ AGS(Aqua 

Green Strategy) 17 ─ ╩ ∫≡⅝√⁹ ─ ╛ ─ ⌐№√∫≡│⁸

≤⇔≡⁸
⇔√↓╤ ═

╛
≤⅔⅛

─ ╩ ─ ה ה ┘

⌂ ─ ה ╩ ∫≡⅝√⁹╕√⁸ ─ │⁸ ⱦ○♩כⱪ

≤⇔≡ ⇔⁸ ≤─ ╩ ∫≡⅝√⁹ 

 

 

 

 

 

 

 

 
 

3 ( 1991 )⌐│⁸ ⌐⅔™≡⁸ ⌂ 

─ ≤⇔≡⁸ ⅔╟┘∕─ ─ 

⌐ ∆╢ ⅜ ╛ ⅛╠⌂↕╣⁸ 

≈≈╖ ─ ⅔╟┘ ─ ⌂≥  

⌐ ⌂ ⌂≥─ ≤ ╦∑₈ ≠≈╖ ₉⅜ 

↕╣√⁹ 

 

▬ⱷכ☺  

16 ≠ↄ╡ ─ ─ ╖╩ ⌐ ╣⁸ ─ ╠⇔╛ ה

≤─ ⌐╙ ⇔⁸ ⅜ ⇔≡™╢ ─

ה ה ┘ ⌂ ╩ ה ∆╢√

╘⌐⁸ ╩ ℮↓≤⁹ 

17 AGS(Aqua Green Strategy) ─ ⌐ ⅎ≡⁸ ─ ─ ⁸

≤─ ⁸↕╠⌐│ ╩ ⇔⁸ ⌐ ≤

⅜ ⅛≢₈ ה ה ⌐╛↕⇔™ ≠ↄ╡₉╩

─ ≤⇔≡ ⇔≡™↓℮≤™℮

─ ⁹ 

AGS  

15 fiכ꜠♪ ─ ™ ╛ ╩ ╕≢ ∆╢↓≤⌐╟∫≡ ╩ ∆ ⁹ 

≠≈╖ 
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4 ( 1992 )⌐│⁸ ⌐⅔™≡⁸ ─ ╩ ⇔ ─ ≤

⌂∫≡™√
√⅛⇔╕

┘ ─ ⌐ ⇔⁸ 14 ( 2002 )⌐ ⇔√⁹∕

─ ⁸ ╟╡ ⌐⅔™≡ ─√╘─ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

7 ( 1995 )⌐│⁸ ⌐⅔↑╢ ─ ╩ ≤⇔√

─ ⌐ ⇔⁸ 19 ( 2007 )⌐ ⇔√⁹ │ ⌐

╩ ↑⁸ ⅜№╢ ≢ ─ ╩ ∆╢ ⁸ כ◕│⌐

♩╩ ↑≡ ⌐ ╩ ∆╙─≢№╢⁹ 

⌐│⁸ ≤⌂╢ ─ ╩ ≤∆╢ ╩

⇔≡⅔╡⁸ ≢│⁸ ─ⱪ꜡☿☻⁸ ─ ⁸

─ ─ ⌐≈™≡ ⇔⁸ ─ ⌐ ∆╢↓≤╩ ⌐ ╩

╘≡™╢⁹╕√⁸ ⌂ ─ ─ ╩ ∆╢↓≤╩ ≤⇔√ ╩

⇔≡™╢╒⅛⁸ ה ∆╢ ╩ ≢⅝╢ ╩ ⇔≡⅔╡⁸ ◄

─◒כⱤכ☺꜡◖ ≤⇔≡ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(
) 
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─√╘─ ≤⇔≡⁸ ≤ ⇔ ─ ─ ╛ ≤╙

⌂╢ ╩fiꜛ◦כ♥☻ ⇔√⁹╕√⁸ ─ ╩ ╢≤≤╙⌐⁸

─ ╛ ─ ╩ ╢√╘ ⱨ□▬Ᵽכ ─ ╩ ⇔≡™╢⁹ 

 

14 ( 2002 )⌐│⁸ ⌐ ⇔⁸ ⅜ ≢ ⇔≡™╢
№™⅔™⌂⅛∂╕

─ ⌐ ↑≡⁸ ⁸ ⁸ ⁸ ≢ ↕╣╢

≠ↄ╡꞉כ◒◦ꜛ♇ⱪ 18 ╩ ⇔⁸ 16 ( 2004 )⌐ ─ ─

⌂ ⅎ ╩ ⇔√₈ ≠ↄ╡ ₉╩ ╡╕≤╘√⁹↓╣╩ ╕ⅎ⁸

≤ ⅜ ≤⌂∫≡ ⌂ ⌐≈™≡ ╩ ╘⁸ 21

( 2009 )⅛╠ 23 ( 2011 )⌐⅛↑≡ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

22 ( 2010 )⌐│⁸∆∏╠╪ ⅛╠ ╕≢─

╩ ⌐⁸₈ ≠ↄ╡꞉כ◒◦ꜛ♇ⱪ₉╩ ⇔⁸ 24 ( 2012 )

⌐ ─ ─ ⌂ ⅎ ╩ ⇔√₈ ≠ↄ╡ ₉╩ ╡╕≤

╘√⁹╕√⁸ ⌐│₈ ₉⅜ ∟ →╠╣⁸ ⁸

⁸ ⅜ ≢⁸ ≤ ≤⌂∫√◘▬◒ꜟ ─ ╩

⇔⁸ ≠ↄ╡╩ ╘≡™╢⁹ 

 

 

 

 

 

 

 

 

 

18 ꞉כ◒◦ꜛ♇ⱪ ─ ≢ ─ ╩ ℮ ⁹ ≢│ ⌐╟╢ ≠ↄ╡─ ≤⇔≡

⇔≡⅝≡™╢⁹ 

≠ↄ╡꞉כ◒◦ꜛ♇ⱪ 

 

≠ↄ╡  

 

≠ↄ╡꞉כ◒◦ꜛ♇ⱪ 

 

≠ↄ╡꞉כ◒◦ꜛ♇ⱪ
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19 ( 2007 ) 3 ⌐│⁸ 9 ( 1997 )─ ⌐ ™⁸

( ⁸₈ ₉≤™℮⁹)╩ ⇔√⁹

≢│⁸ 55 ( 1980 )⌐ ⇔√ ─ ╩

─℮ⅎ ⇔⁸ ⌐⅔™≡│ ─Ⱨכ◒ ╩ 6,800m3/s ≤⇔⁸

⌐╟╡700m3/s ─ ╩ ™⁸ ╩6,100m3/s ≤∆╢≤≤╙⌐⁸

⌐⅔™≡│ ─Ⱨכ◒ ╩ 15,200m3/s ≤⇔⁸

⌐╟╡1,500m3/s ─ ╩ ™⁸ ╩13,700m3/s ≤⇔√⁹ 

╕√⁸ ⌐⅔™≡│⁸ ─ ╩1,500m3/s ≤⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1- 14 19 ( 2007 ) 3 ⌐⅔↑╢  

( m3/s)  

 

22 ( 2010 ) 9 ⌐│⁸ ─ ≤⇔≡⁸ ╩ ≢11,100m3/s⁸

≢5,100m3/s⁸ ╩ ≢10,300m3/s⁸ ≢4,300m3/s

≤∆╢ ⁸₈ ₉≤™℮⁹ ╩ ⇔√⁹

↓─ ⌐ ≠⅝⁸ ⅜ ⇔≡™╢ ≢ ╩ ⇔≡™╢⁹╕√⁸

25 ( 2013 ) 6 ⌐│ ─ ─ ⁸ ─ ╩ ╕

ⅎ√ ה ╩ ⅎ⁸ ╩ ⇔√⁹ 

 

:m
3
/s

ừ

ừ Ẽ ừ ѝ ѝ Ẽ ѝ ừ ѝ ѝ

њ њ њ њ

ћ ћ ћ

ừ ừ

њ

ừ

1,500

3
,9

0
0

1
,7

0
0

1
,7

0
0

1
,5

0
0

13,700

2
,7

0
0

10,100 3,400

1
,7

0
0

6,100

1
,0

0
0

1
,1

0
0

 
Ẽ⁷
ừ⁷
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 1- 15 25 ( 2013 ) 6 ⌐⅔↑╢ ⌂ ─ ┼─  

 

28 ( 2016 ) 8 ⌐│ ⌂≥⌐⅔™≡ ╩ ⇔

√ ⌐ ╦╣⁸ ⅝⌂ ╩ ↑√√╘ ⅜ ⇔√₈

ⱪ꜡☺▼◒♩₉╩ ⇔⁸Ɫכ♪ ≤⇔≡⁸ ⁸ ─

ה ה ╩ ⌡4 ≢

⇔√⁹╕√⁸ ╩ ∆♁ⱨ♩ ╛ ╙ ╘√ ╩ ⇔⁸Ɫכ

♩ⱨ♁ה♪ ≤⌂∫√ ⌂ ╩ ⇔√⁹ 

4 ( 2022 ) 9 ⌐│⁸ 28 ( 2016 ) 8 ⌐ ⇔√ ─ ╛

─ ╙ ⇔⁸ ╩ ⇔√⁹ ⇔√

≢│⁸ ⌐╟╢ ─ ⌐ ∆╢√╘⁸ ╩ ⇔√ ⌐♃כ♦

╟╢ 19)⅛╠─ ⁸▪fi◘fiⱩꜟ 20)╩ ™√ ⁸ ⅛╠

─ ⅛╠ ⌐ ⇔√⁹∕─ ⁸ ⌐⅔™≡│ ─

Ⱨכ◒ ╩ 9,700m3/s ≤⇔⁸ ⌐╟╡ 2,100m3/s ─ ╩ ™⁸

╩ 7,600m3/s ≤⇔√⁹ ⌐⅔™≡│ ─Ⱨכ◒ ╩

21,000m3/s ≤⇔⁸ ⌐╟╡ 3,700m3/s ─ ╩ ™⁸ ╩

17,300m3/s ≤⇔√⁹ 

╕√⁸ ⌐⅔™≡│⁸ ─ ╩2,200m3/s ≤⇔√⁹ 

 

 

♄ⱶ

ѝ

ừ

♄
ừ Ẽ ừ ѝ ѝ Ẽ ừ ⱶ

њ њ њ 6,800 њ 6,300 њ њ њ њ њ њ

ћ ћ ћ

ừ ừ

ћ

њ 200 њ 100

ћ
ѝ

њ 1,400 њ
ừ

2
0

0

ⱨ
ꜟ
ⱴ
fi
♩
fi
ⱬ
♠

1,200

3
,0

0
0

2
,8

0
0

2
,0

0
0

5
5

0

1
,4

0
0

 10,300
(11,100)

8,100

3
0

0

4,900

9
0

0

2,100
(5,100)

1,600 900 4,300

1
,4

0
0

2,600

      m
3
/s

⁷
Ẽ⁷
ừ⁷

⁷( )

19 ╩ ⇔√ ╢╟⌐♃כ♦ ─ ⌐≥╙╩♃כ♦ ╘√ ⌐⁸ 2ϴ ─

─ 1.15 ╩ ⇔√╙─⁹ 

20 ▪fi◘fiⱩꜟ ╩ ⇔√ ▪fi◘fiⱩꜟ ⌐╟╡ ╘√ ⁹ 
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  1- 16 4 ( 2022 ) 9 ⌐⅔↑╢ 

 

( m3/s)  

 

 

 

 

ừ

ừ ѝ ѝ ѝ ѝ ѝ

њ њ њ њ њ

ћ ћ

ћ
ừ ừ

њ

ừ

m3/s

 Ẽ⁷
 ừ⁷ ⌂

2
,6

0
0

2,200

5
,1

0
0

2
,3

0
0

1
,5

0
0

1
,0

0
0

1
,2

0
0

1
,5

0
0

2
,9

0
0

ừ Ẽ Ẽ ừ

17,300 14,900 7,600 4,700
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(2)  ─  

─ ⌂ ─ ╩  1- 2⌐ ∆⁹ 

8 ( 1919 )⅛╠ 13 ⌐⅛↑≡ ⅜ ⇔⁸ ≢╙ 11 ( 1922 ) 8

≢│⁸ ⅛╠ ⌐⅛↑≡─ ™─ ⅜ ⌐╦√∫≡ ∆╢⌂≥

─ ╩ ↑√⁹↓─ ╩ ⌐ ╩ ⇔ ⌂ ⌐ ⇔√⁹ 

37 ( 1962 ) 8 │⁸ 9 ⌐╟╡ ╩ ⌐ ≢ ™

⅜№∫√↓≤⅛╠ ⇔√⁹ │ ─ ⅜ ╪≢™⌂⅛∫√↓≤⅛╠⁸

≢ ⅜ ⇔⁸ ⌐ ≢ ⌂ ≤⌂∫√⁹ ─ │

40,768ha⁸ │3,793 ≢№∫√⁹ 

47 ( 1972 ) 9 │⁸ 20 ⌐╟╢ ≢⁸ ≢ ─ ⁸ ה

─ ⅜ ⇔√⁹⌂⅛≢╙ JR │ 10 ≤⌂╡⁸ ─

⌐ ⅝⌂ ╩ ⅎ√⁹↓─ ⅜ 55 ( 1980 )─ ─

─ ≤⌂∫≡™╢⁹ 

56 ( 1981 ) 8 │⁸ 12 ≤ ─ ⌐╟╡⁸ ≢

⌂ ™ ⅜№∫√↓≤⅛╠ ⇔√⁹ │ ─ ⅜ ╪≢™√↓≤⅛

╠⁸ ─ ╩ ⌐ ⅜ ⇔√⁹ ─ │7, 017ha⁸

│ 355 ≢№∫√⁹╕√⁸ ─ ⅜ ╪∞↓≤⌐ ™ ⅜ ⇔⁸

─℮∟4,673ha⅜ ⌐╟╢╙─≢№∫√⁹ 

63 ( 1988 ) 11 │⁸ ⇔√ ⌐╟╡ ╩ ⌐ ™ ⅜

№∫√↓≤⅛╠ ⇔√⁹ ╩ ⌐ ⅜ ⇔⁸ ⌐

≢ ⅝⌂ ⅜ ⇔√⁹ ─ │366ha⁸ │279 ≢

№∫√⁹ 

28 ( 2016 ) 8 ⌐│⁸8 17 23 ─1 ⌐ ╘≡3≈─

7 ⁸ 11 ⁸ 9 ⅜ ⇔≡ ⌐ ⇔⁸ ╩ ⌐ ⌐╟∫

≡ ─ ╛ ⅜ ⇔√⁹↕╠⌐⁸8 29 ⅛╠ ⌐ ℮ ⅜№╡⁸

∕─ ⁸ 10 ⅜ ⌐ ⇔⁸ ≢│8 16 ⅛╠8 31 ╕

≢─ ⅜ 959mm⌐ ∆╢⌂≥⁸ ≢ ⌂ ≤⌂∫√⁹∕─√╘⁸

─ ≢│ ⌐╦√∫≡ ╩ ⇔⁸ ─ ⁸

≢│ ⌐╟╡ ⅜ ⇔√╒⅛⁸ ≤ ─ ─

≢╙⁸ 1.2km ≢ ⅜ ⇔⁸ ⅜ ⇔√⁹

≢─ │⁸1,412ha⁸ │356 ≢№∫√⁹ ─

⅜ ™ ≢│ ⅜ ⇔⁸ ≤ ∆╢ ≢ ⇔™

⅜ ↕╣⁸ ─ ⁸ Ⱪ꜡♇◒─ ⅜ ↕╣√⁹╕√⁸Ɑ◔꜠ⱬ

♠ ⌂≥ ╛ ⌐⅔™≡ ╛ ─ ─ ⅜

∆╢⌂≥⁸ ⌐╟╡ ⅜ ⇔√⁹╕√⁸ ≢ 11 m3─ ⅜

∆╢≤≤╙⌐⁸ ⇔√ ─ │ ╕≢ ⇔⁸ ⅜ ⇔√⁹ 

↕╠⌐⁸ ─ ─ ╛ ─ ╙ ≢⁸ ⌐⁸ ≢│

╩│∂╘≤⇔≡⁸ ─ ≢─ ⅜ ≤⌂∫√↓≤⅛╠ ⅛
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╠─ ╙ ∟ ╖⁸ ⌂≥≢ ─ ⅜ ∆╢⌂≥⁸

─ ⌐╙ ─ ⅜ ╪∞⁹ 
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 1- 2 ─ ⌂ ─  

  

  

 
 

mm/3  

 

m3/s  

 

mm/3  

 

m3/s  

11  

(1922 )  

8  

 204.3 9,390 223.9 3,208 

        4,478  β1 

        5,243ha β1 

   

   

              9  β1 

37  

(1962 )  

8  

 135.0 8,839 166.6 4,204 

        3,793  β1 

       40,768ha β1 

   

   

              2  β2 

47  

(1972 )  

9  

 177.1 7,787 193.1 2,880 

        3,013  β1 

       30,729ha β1 

    765ha  

 29,964ha  

              5  β2 

50  

(1975 )  

5  

 106.1 4,167 91.1 986 

          186  β1 

        2,698ha β1 

  2,698ha  

      0ha  

              0  β2 

56  

(1981 )  

8  

 209.1 7,671 283.8 4,952 

          355  β1 

        7,017ha β3 

  4,673ha  

  2,344ha  

              1  β2 

63  

(1988 )  

11  

 123.1 3,065 103.3 843 

          279  β1 

          366ha β4 

    114ha  

    252ha  

              0  β2 

 

(1989 )  

6  

 133.7 2, 823 111.0  833 

           34  β1 

        3,940ha β1 

  3,331ha  

    609ha  

              0  β2 

10  

(1998 )  

9  

 112.0 4,814 106.0 1,699 

          286  β5 

        1,907ha β5 

  1,907ha  

      0ha  

              0  β2 

13  

(2001 )  

9  

 163.5 7,227 157.9 2,595 

           11  β5 

          298ha β5 

    298ha  

      0ha  

              0  β2 

15  

(2003 )  

8  

 177.8 6,700 171.4 2,189 

           51  β1 

          369ha β6 

    369ha  

      0ha  

              5  β2 

23  

(2011 )  

9  

 129.9 4,211 167.1 2,540 

            2  β7 

           38ha β7 

     38ha  

      0ha  

              0  β2 

28  

(2016 )  

8  

 167.1 12,388 198.6 6,649 

          356  β8 

        1, 412ha β8 

    768ha  

    644ha  

              2  β2 

 

 

 

 

β1 17 ה  

β2 ה  

β3 58 ה  
β4 2 ה  

β5 10 ⁸ 13 ה  

β6 ─№╝╖ 15 ה  

β7 23 ⁸ 24 ה  

β8 28 ה  
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 1- 17(1)  ─

 

 

 

 

135.0mm/3 ⁸166.6mm/3  

37 ( 1962 )8  

 

Ẽ  

 

 

β   

 

 

 

 

209.1mm/3 ⁸283.8mm/3  

56 ( 1981 )8  

 

Ẽ  
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 1- 17(2)  ─  

β   

 

 

 

 

123.1mm/3 ⁸103.3mm/3  

63 ( 1988 )11  

 

 

 

Ẽ  

 

 

 

 

167.1mm/3 ⁸198.6mm/3  

28 ( 2016 )8  

 

 

 

Ẽ  

β   
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─  ⇔√  

47 ( 1972 ) 9  

)  

─  ─  

≠╡⌐⌂∫√JR  ─  

37 ( 1962 ) 8  

56 ( 1981 )8  

)  

─ ⌐╟╢ ─  
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63 ( 1988 ) 11  

ה ה ─ ─  

─  ─  
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28 ( 2016 ) 8 ─

─  

11.63
10.90
10.00
6.90

6.20

─  










































































































































































































































































