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│⁸2008 ⌐₈♄ⱶ ⱡ₉♩כ╩ ⇔√⁹ ⱡכ♩≢│♄ⱶ ─ ╩

ה ∆╢≤≤╙⌐⁸♄ⱶ─ ╩ ←√╘─ ⌐≈™≡ ╡╕≤╘⁸♄ⱶ
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ⱡכ♩─ ⁸ ⌐⅔↑╢ ─ │ ⅎ⁸╕√⁸2018 ⌐ ⅛

╠ ↕╣√₈♄ⱶ ─ ⅝ ₉ ₈ ⅝₉≤™℮⁹ ╛⁸

2023 ⌐ ☿fi♃כ⅜ ⇔√₈ Ᵽ▬Ɽ☻♩fiⱠꜟ ─√╘─ ⅝ ₉⌂

≥⁸ ⌐ ╢ ╙ ↄ ↕╣√⁹ ≢⁸ ─ ─ ─ ╩

↑≡ ⅜ ─ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸╡√∫⌂⌐℮╟╢╣╦ ⅛╠ ◄Ⱡꜟ◑

╢№≢≈≥└─כ ─ ⅜ ╕∫√╡≤⁸♄ⱶ─ ╛ ╩ ⌐ ∆╢↓≤
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™≢№╢⁹ 

  



 

 

♄ⱶ ⱴⱠ☺ⱷfi♩  

ₒ ₓ 

⁸  

2025 3  

ủ  

      ☿fi♃כ 

♄ⱶ ה    

 

ủ  

      

    

     

  ⱪכꜟ◓    

 

ủ○Ⱪ◙כⱣכ 

ה  

 

ủ  

☿fi♃כ WEC   

 

 

ₒ ─ ┘ ₓ 

ⱶ♄ ה ⌐ ∆╢ ☿fi♃כ─ ≤⇔≡ 2008 9 ⌐ ⁹ 

⌐ⱶ♄ ה ∆╢ ╩ ⅎ╢⌐ √∫≡ ≤⌂╢♄ⱶ ╩ ⌐ ╩ ℮⁹ 

ⱶ♄ ה ≢ ≤⌂╢ ─ ה ╩▪☿♇♩ⱴⱠ☺ⱷfi♩ ─ ╙ ╕ⅎ≡

⇔⁸ ─ ─ ⌐≈⌂→≡™ↄ⁹ 

2014 ה ⅛╠│ Ᵽ▬Ɽ☻♩fiⱠꜟ⌐ ⇔√ ╩ ™⁸∕─ ╩ 2023 3 ⌐⁸₈

Ᵽ▬Ɽ☻♩fiⱠꜟ ─√╘─ ⅝ ₉≤⇔≡ ⁹ 

 

  



 

ₒ  ₓ 
╕ⅎ⅜⅝ 

1. │∂╘⌐ ................................................................................................................. 1 

1.1. ─ ≠↑ .................................................................................................................. 1 

1.2. ─  ......................................................................................................................... 1 

1.3. ─ ≤─  ....................................................................................................... 1 

2. ⌐⅔↑╢♄ⱶ ─  ............................................................... 3 

2.1. ⌐⅔↑╢ ─  ....................................................................................................... 3 

2.1.1. ⌐⅔↑╢ ─  ......................................................................................... 3 

2.1.2. ≤♄ⱶ  ......................................................................................... 6 

2.1.3. ∕─ ─ ה  ......................................................................................... 8 

2.2. ⌐ √ ─  .............................................................................................. 12 

ה .2.2.1 ⱪ꜡☿☻ .............................................................................................. 12 

2.2.2. ─ ─  .............................................................................................. 13 

2.3. ♄ⱶ ─ ≤  ......................................................................................................... 14 

2.3.1. ─ ⌂  ...................................................................................................... 14 

2.3.2. ─  .................................................................................................................... 16 

2.3.3. ⌐╟╡ ↕╣╢ ─  ................................................................. 22 

2.4. ♄ⱶ ≤∕─  ......................................................................................................... 23 

2.4.1. ♄ⱶ ─  .................................................................................................. 23 

2.4.2. ─  ....................................................................................... 26 

2.4.3. ─  ......................................................................................................... 37 

3. ─ ≤ ─ ⅎ  .................................................................... 40 

3.1. ─↓╣╕≢─ ╣ ................................................................................................. 40 

3.2. ─ ⌂  ..................................................................................................... 41 

3.3. ─ ⅎ  ................................................................................................................ 44 

3.3.1. ─ ╣ ............................................................................................................. 44 

3.3.2. ╩ ∆╢ⱨ꜡כ─  ................................................................................ 46 

3.3.3. ╩ ∆╢ ─  ....................................................................................... 49 

4. ─  .................................................................................................... 51 

ה .4.1  ........................................................................................................................... 51 

4.1.1.  ............................................................................................................................... 51 

4.1.2.  ............................................................................................................................... 52 

4.1.3. ⁸  ................................................................................................................. 54 

4.1.4. ⌐ ↑√  .............................................................................................. 55 

4.2. Ᵽ▬Ɽ☻♩fiⱠꜟ ......................................................................................................... 56 



 

4.2.1.  ............................................................................................................................... 56 

4.2.2. ♄ⱶ─ Ᵽ▬Ɽ☻♩fiⱠꜟ ................................................................................ 59 

4.2.3. Ᵽ▬Ɽ☻─ ⌐ ╢ ⅝ .............................................................. 62 

4.2.4.  ........................................................................................................................ 63 

4.2.5. ⌐ ↑√  .............................................................................................. 65 

4.3. ♄ⱶ ........................................................................................................................... 70 

4.3.1.  ............................................................................................................................... 70 

4.3.2. ♄ⱶ⌐⅔↑╢  ....................................................................................... 73 

4.3.3. ♄ⱶ⌐⅔↑╢ ─  ............................................................................ 77 

4.3.4. ♄ⱶ .................................................................................................................... 78 

4.3.5. ⌐ ↑√  .............................................................................................. 79 

4.4. ∕─ ─  ................................................................................................................ 80 

4.4.1. ♄ⱶ ........................................................................................................................ 80 

 ⱨꜝ♇◦fi◓ ....................................................................................... 82ה◓fi◦כꜟ☻ .4.4.2

4.4.3.  .................................................................................................................... 92 

4.4.4.  ................................................................................................................. 95 

4.5. ♄ⱶ─▪☿♇♩ⱴⱠ☺ⱷfi♩≤⇔≡─ ................................................................. 98 

4.5.1.  ............................................................................................................................... 98 

4.5.2. ♄ⱶ ≢─▪☿♇♩ⱴⱠ☺ⱷfi♩─ ♄ⱶ  .................. 99 

4.5.3. ⌂ ⅛╠─▪☿♇♩ⱴⱠ☺ⱷfi♩............................................................ 100 

4.6. ─  ....................................................................................................... 101 

4.6.1.  ............................................................................................................................. 101 

4.6.2. ♄ⱶ⌐⅔↑╢ ─  ...................................................................... 102 

4.6.3. ◖☻♩ ─  ......................................................................................... 103 

4.7. ─  .................................................................................................................. 105 

4.7.1. ≤  ............................................................................................ 105 

4.7.2.  ............................................................................................................... 107 

4.7.3. ─  ....................................................................................................... 108 

4.8. ┼─ ─ ™ ............................................................................................ 109 

5. ┼─ ⅝  ...................................................................... 110 

5.1.  .................................................................................................................................... 110 

ה .5.2  ......................................................................................................................... 110 

5.3. ⌐⅔↑╢ ⅝ ┼─  ...................................................................... 111 

5.3.1. ⅝ ─  ................................................................................. 111 

5.3.2. ⇔≡™╢♄ⱶ ≤ ⅝ ─ ─  ................................................................... 112 

5.3.3. ⅝ ─ ╛  ....................................................................................................... 112 

5.3.4. ⸗♬♃ꜞfi◓ ─  ..................................................................................... 114 



 

5.4. ⅝ ─  ............................................................................................... 115 

5.4.1. ─  ............................................................................................................... 115 

5.4.2. ⌂≥─ ─  ................................................................................. 117 

5.4.3. ─  .................................................................................................................. 118 

5.4.4. ∕─ ─  ............................................................................................................... 120 

5.5. ⌐ ↑√  .......................................................................................................... 121 

5.5.1. ─ ≤  ................................................................................................ 121 

5.5.2. ─ ⅝ ≤  ................................................................................................ 122 

5.5.3. ─ ⁸  ......................................................................................... 122 

6. ⌐ ℮ ה  ................................................................................. 123 

6.1. ≤ ─  ....................................................................................................... 123 

6.1.1. ─ ⅎ  ............................................................................................................... 123 

6.1.2. ─♦◙▬fi .................................................................................................... 123 

6.2. ⸗♬♃ꜞfi◓  .............................................................................................................. 124 

6.3. ⸗♬♃ꜞfi◓─  .......................................................................................................... 125 

6.3.1. ⅝  ....................................................................................................... 125 

6.3.2. ♄ⱶ  ................................................................................................ 131 

6.3.3. ♄ⱶ Ᵽ▬Ɽ☻  ......................................................................................... 136 

6.3.4. ♄ⱶ Ᵽ▬Ɽ☻  ......................................................................................... 139 

7. ⌐ ╢ ⇔™  ................................................................................. 142 

7.1. ─  ......................................................................................................................... 142 

7.2. SIP ⌐⅔↑╢☻ⱴכ♩▬fiⱨꜝⱴⱠ☺ⱷfi♩◦☻♥ⱶ─  ......................................... 144 

7.3. ♄ⱶ ⌐ ╢  .................................................................................... 148 

7.4. ♄ⱶ ⌐╟╢  ............................................................................................... 148 

₆ ₇ ...................................................................................................... 149 

♄ⱶ ..................................................................................................................... 149 

⌐ ∆╢  ..................................................................................................................... 150 

 

  



 

  



1 │∂╘⌐ 

1 

1.  │∂╘⌐ 

1.1.  ─ ≠↑ 

♄ⱶ─ ⌐≈™≡│ ⁸♄ⱶ⅜ ╕╣╢ ╛ ⌐⅔™≡ ⅛╠ ⌐

╢╕≢─ ⌂ ─ ≤⇔≡ ∆╢ ⅜№╢⅜⁸ ≢│↓─℮∟⁸♄ⱶ─

ה ⌐⅔↑╢ ╩ ≤⇔≡™╢⁹╕√⁸♄ⱶ─ ⌐│⁸ ─ ─

⅛╠ ∆╢╙─≤ ─ ─ ⌐ ∫≡⅛╠ ∆╢╙─⅜№╢⅜⁸

≢│ ⌐ ╩ ≤⇔≡™╢⁹ 

⌂⅔⁸♄ⱶ─ ⌐│ ⌂ ⅜ ╦∫≡™ↄ↓≤⌐⌂╢⅜⁸ │∕─ ≢╙

⌐⁸ ─ ⅜ ⌂™ ╩ ⌂ ≤ ⇔≡ ╡╕≤╘√⁹ 

 

1.2.  ─  

─ │ ─≤⅔╡≢№╡⁸ ⌐ ⌐ ╢ ╩ ⇔⁸ ™≢⁸

─ ╛ ⌐ ↑≡─ ╩ ⇔√⁹╕√⁸ ⇔√ ─ ╛ ⅜

≢⅝╢ ┼─ ⅝ ⁸ ⌐ ╢ ┼─ ─⸗♬♃ꜞfi◓

⌐≈™≡╙ ╩ ⇔√⁹ ⌐ ≤⇔≡ ⌐ ∆╢ ╩ ⇔√⁹ 

 

 

  

1.3.  ─ ≤─  

2025 2 ⁸♄ⱶ─ ⌐ ⇔≡│ ↄ─ ⅜ ↕╣≡™╢↓≤⅛╠⁸∕

╣╠⌐≈™≡⁸♄ⱶ─ ╛ ─⁸≥─ ≢ ≤⌂╢─⅛╩  1- 1⌐ ⇔

√⁹ ─≤⅔╡⁸ │ ⌐⁸ ─ ⌂ ─ ⁸ ─ ┘⁸

⇔√ ─ ╩ ∆╢ ≢ ≢⅝╢╙─≤⌂∫≡™╢⁹ 

  

2  ⌐⅔↑╢♄ⱶ ─ ₒⱷ◌♬☼ⱶ╛ ₓ 

3  ─ ≤ ─ ⅎ  

ₒ ─ ⁸ ╕≢─ ╣ ₓ 

4  ─  

ₒ ─ ⁸ ⁸ ⌐ ↑√ ₓ 

5  ┼─ ⅝  

ₒ ≢─ ⁸ ⁸ ₓ 

6  ⌐ ℮ ה  

ₒ ─⸗♬♃ꜞfi◓ ⁸⸗♬♃ꜞfi◓ ₓ 

 

ₒ ₓ 
7  ⌐ ╢ ⇔™  
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 1- 1 ♄ⱶ─ ─ ╣≤ ≤─  
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2 ⌐⅔↑╢♄ⱶ ─   

3 

2.  ⌐⅔↑╢♄ⱶ ─  

2.1.  ⌐⅔↑╢ ─  

2.1.1.  ⌐⅔↑╢ ─  

⅜ │ ─70% ╩ ┘ ⌐╟∫≡ ╘╠╣≡™╢ ⁸ ⁸

ה ╩ ╘≤∆╢ ⅜ ↄ ⇔≡⅔╡  2- 1 ⁸↓╣╠─ ≢│ ╛

─ ⅜ ⌐ ⇔⁸ ≢│ ≤⇔≡ ↕╣≡™╢  2- 2 ⁹╕√⁸

│ ⅜1,700mm ≤ ™ ⁸⇔┌⇔┌ ╛ ⌐ ╦╣╢≤™℮

⅜№╡  2- 1 ⁸ ⌐ ⁸ ┘ ≢─ ⅜ ≢№╢  

2- 3 ⁹↓╣╠─ ╛ ⅛╠⁸ ⅜ │ ⌐ ≡╙ ⅜ ╪⌂ ╩ ⇔

≡™╢⁹ 

↕╠⌐⁸ 10 2021 ╩ ⇔⁸⅛≈ ⅜50 ─

┘ ♄ⱶ ₈ ה ♄ⱶ₉≤™℮⁹ ─ ♄ⱶ╩

≤⇔√ / / ╩╖╢≤⁸ 700m3/km2/ ─♄ⱶ

─ ≤⁸ ─ ≤ ⅜⅔⅔╗⌡ ∆╢ ⅜ ≢⅝╢  2- 4 ⁹ 

 

 

 

─ II 1987 170p  

 2- 1 ┘  

 



2 ⌐⅔↑╢♄ⱶ ─   

4 

 

 

 

 

 

 

15 2003 678p   ⌐  

 2- ה 2 ─  

 

 2- 1  

        

1  187.0mm  1982.7 1317.0mm  2004.8 

2  167.2mm  1952.3 1114.0mm  1976.9 

3  162.0mm  2001.9 1109.2mm  1957.7 

4  153.0mm  1972.8 1011.0mm ◔  1923.9 

5  153.5mm /  1999.10  979. 0mm  1998.9  

⌐ ⇔≡™╢√╘⁸ ∂ ≢ ⇔≡™╢╒⅛─ ╙№╢⁹ 

│ ─ ─ ╩ ⌐ ⇔√⁹ 

12 2000 518p  

57  1982  

─ ⱴ♬ꜙ▪ꜟ 2004 375p  

5 1 ( 1) 1993 132p  

ⱱכⱶⱭכ☺ https://www.data.jma.go.jp/stats/etrn/view/rankall.php?prec_n

o=&block_no=&year=&month=&day=&view= 2025- 03- 13  

 

Ẽ   ⌂ ╩ ╖⁸ ⌐ ─ ╩╙√╠∆⅔∕╣─№╢  

ẽ  ⌂ ⁸ ⇔╚ ⁸ ╩ ╪∞ ┘ ─ ⌂  

ה        ⌂ ≤│ 1 0.3km2 ─╙─ 

ה ⌂ ⇔╚ ≤│ 1 ⇔╚ 2.0km2 ─╙─ 

ה ⌂ ≤│⁸ ⌂ ⌐ ╕╣╢ 1.0km2 ─╙─ 

ẽ ⁸ ⇔╚ ⁸ ⅜ ⇔⁸∕─ ═ ⅜∕─ ─ ╩ ╘⁸∕─

⌐ ╩╙√╠∆≤≤╙⌐⁸ ⌐ ┘ ─ ╩ ╓∆⅔∕

╣─№╢ ⁹ 
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5 

 
╠ ⌂ ⌐ ≠ↄ ⌐ ∆╢ 149

2024 Vol. 43 No.1 p. 137- 153  

2- 3 ─ ─ 48  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/0018

51204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 2- 4 ♄ⱶ ─  



2 ⌐⅔↑╢♄ⱶ ─   

6 

2.1.2.  ≤♄ⱶ   

(1)  ⌐╟╢ ה ─  

2020 7 ─ ₈ ╩ ╕ⅎ√ ─№╡ ⌐≈™≡₉⌐

│⁸₈ ה ⌐≈™≡│ ⁸ ⌐╟╡ ⅜ ⇔⁸ ⌂

ה ⅜ ⇔╛∆ↄ⌂╢⁹₉⁸₈ ⌐╟╢ ─ ⌐╟∫≡⁸ ─

⅜ ∆╢↓≤⌐ ⅎ≡⁸ ─ ╛ ⌐≈™≡╙∕─ ≤ ⁸∕╣⌐ ℮

⅜ ∆╢ ⅜№╡⁸ ╛ ⁸♄ⱶ ─ ─ ⌐ ╘╢ ⅜№╢⁹₉

─ ⅜№╢⁹ 

↓╣╠⌐ ⇔≡⁸₈ ╩ ╕ⅎ√ ─№╡  3 4 ₉⌐⅔

™≡⁸ ─◦♫ꜞ○↔≤⌐ ╩ ─ ─ ≢ ≤∆╢

⌐ ⇔≡ ⇔√ ─ ╛ ─ ─ ╩  2- 2⌐ ∆⁹

ⅎ┌⁸ 2ϴ ⌐⅔↑╢ │⁸ ─ ⅜1.1 ≢№╢─⌐ ⇔≡⁸ ─

│ 1.2 ⌐╕≢⌂╢≤ ↕╣≡™╢⁹ ─ ⌐♄ⱶ≢ ∆╢√╘⌐│⁸

─ ╛ ⁸ ─ ─ ⅜ ≤↕╣╢⅜⁸™∏╣─ ╙

─ ╩ ⌐ ∆╢↓≤⅜ ≤⌂╢⁹ 
 

 2- 2 ⁸ ─ ≤ ─  

─◦♫ꜞ○ ─  ─  ─  

4ϴ  1.3  1.4  4  

2ϴ  1.1  1.2  2  

╩ ╕ⅎ√ ─№╡   3 4 ╩ ╕ⅎ√ ⌐ ╢

https://www.mlit.go.jp/river/shinngikai_blog/chisui_kentoukai/pdf/r0304/01_teigen.pdf

2025- 03- 13  

 

(2)  ⌐╟╢ ─  

⌐ ℮ ─ ⅜ ⌐ ⅎ╢ ⌐≈™≡│⁸ ↄ─ ⅜ ↕

╣≈≈№╢ ⅎ┌⁸ ╠⁸ ╠⌂≥β ⁹⇔⅛⇔⌂⅜╠⁸ ≢│⁸♄ⱶ↔≤─

─ ⌐╟╢ ─ ⌐≈™≡⁸ ⌐ ∆╢↓≤│ ≢№╢⁹

≢⁸ ─ ─ ⌐⅔™≡│⁸ ─ ─ ╩ ∆╢↓≤│ ⌐

≢№╢⁹ ⌂ ≢ ─ ╩ ∆╢ ≤⇔≡│⁸ ⌐ ∆

≢№╢ L≤ Q─ L- Q ╩ ™╢↓≤⅜ ⅎ╠╣╢⁹ ⌐│╕∏⁸↓╣╕

≢─ ⁸ ⅛╠⁸ ɖ⁸ ɗ╩ ⇔√ ≢⁸ ⌐ ─

╩ ⇔√ ╩ ∆╢↓≤≢⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹⌂⅔⁸

─ ɗ│ ⌐2.0 ≢№╢≤ ╦╣≡™╢↓≤⅛╠ ─ ≤≤╙⌐

⅜ ∆╢↓≤⅜ ↕╣╢⁹ 

L˹Ŭ Q ɓ   L m3/s ⁸Q (m3/s )⁸ɖ ⌐ ∆╢  ɗ (   ⌐2.0 )  

 

β ╠ ⌐ ℮ ⌐ ⇔√ ─ 2010 16

p.77- 82  

╠ ▪fi◘fiⱩꜟ ╩ ™√ ┼─ B1

2022 Vol.78 No.2 p. I_55- I_60   
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7 

↕╠⌐⁸╕∞ ⌂ │№╢╙──⁸ ⌐╟╢ ─ ─ ╛

┘ ─ ⌂≥─ ╙⁸ ה ─ ╩ ∆╢ ⅜№╢⁹ 

 

(3)  ⌐╟╢ ┼─  

─ ⌐ ™ ─ ⅜ ∆╢≤ ↕╣≡⅔╡⁸ ─≤⅔╡

⅜ ∆╢↓≤⌐ ⅎ≡⁸ ⌐ ∆╢ꜞ☻◒╙ ∆╢⁹∕─√╘⁸ ⌐╟╢♄ⱶ

┼─ ⌐≈™≡│⁸ ∞↑≢⌂ↄ ⌐≈™≡╙ ⅜ ╘╠╣≡™╢⁹

ⅎ┌⁸ ╠│ 96─1 ╩ ⌐⁸ ⸗♦ꜟ─ ╩ ™≡

ה ╩ ™⁸ 1/10 ─ ≤⌂╢ ─ ─ ╩ ⇔

≡™╢  2- 5 ⁹↓╣⌐╟╢≤⁸96 ≢─ 1/10 ─ ≤⌂╢

─ │⁸2ϴ ─ ≢2.20 ⁸4ϴ ─ ≢4.84 ⌐⌂╢≤ ↕╣≡

™╢⁹↓─ │ ─ ╩ ≤⇔√ ≢№╡♄ⱶ─ ≤ ⅜≢⅝

╢╙─≢│⌂™╙──⁸ ─ ⌐╟╡♄ⱶ─ │ ∆╢≤ ↕╣╢

≢⁸ ─♄ⱶ⅛╠─ ┼─ ╙ ↄ⌂╢≤ ⅎ╠╣╢⁹ 

⌐♄ⱶ─ │ 1/10 ─ ⌐ ⇔≡⁸ ≥⅔╡ ⇔√

⌐ ≤⌂╢ ⌐╟╢ ⌐ ⇔≡ │ ⇔⌂™β ⅜ ↕╣≡⅔

╡⁸ ─ ╛ ─ │⁸♄ⱶ─ ─ ⌐ ∆╢⁹ 

─╟℮⌂ ─ ⌐╟╡ ─ ≤ ꜞ☻◒─ ⅜ ↕╣╢

⌐⅔™≡│⁸ ─ ⅜↓╣╕≢ ⌐ ≤⌂╢⁹ 

 

β ⌐ ─ ≢│ ⌐ ⇔≡ 2 ─ ╩ ∆╢─⌐ ⇔≡⁸

─ ≢│ ⌐ ∆╢ │ ⇔⌂™⁹ 

 

 

╠ ⌐╟╢ 1/10─ ─ ─ ─ 2024

30 p.363- 368  

 2- 5 ─ ⅜ 1/10 ≤⌂╢ ─ ─  
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2.1.3.  ∕─ ─ ה  

(1)   

─ ה ⌐ ⇔≡⁸ ⅜ ⌐⅔™≡↓╣╕≢─ ≢ ↕╣≡™╢

─ ╩  2- 3⌐ ∆⁹↓╣╕≢≢ ─ │ ─ ≢⁸ ⌐╟╡

15 m3─ ⅜ ⇔√ 1888 ⁹ ה ⌂≥⌐╟∫≡╙ ⌂ ⅜ ⇔≡

⅔╡⁸ │ m3○⁹╢№≢כ♄כ ⌐ ℮ ─ │⁸

─ 1911 ─1.5 m3≢№╡⁸↓╣│ ─ ⅛╠─1 ─ ⌐

∆╢⁹ ⌐⅔™≡╙⁸ 2016 ╛ 2018 ─

⌐ ∆╢ ⅜ ⇔≡™╢⁹ 

 

 2- 3 ─  

         

1530 1702  ⁸     1.2×108 

1792  ⁸    ( 1.1 4.8)×108 

1858      ( 2.7 4.1)×108 

1888      1.5×109 

1911  ⁸   ( )  1.5×108 

1984    ( )   3.4×107 

2005     2. 2×107 

2016     4.0×107 

2018      3. 0×107 

│⁸ ─ ─ ╩ ⌐ ⇔√⁹ 

⌂ ה ⌐ ∆╢ 62  

1989 p.97- 115 

2016 ⌐╟╢ ─ ⅔╟┘ ≤─ ≤∕─ ─

2017 58 3 p.188- 196  

╠ 30 ⌐ ℮ 2019 60 4 p.172-

179   ⌐  

╠ 2005 14 ⌐╟╡ ⇔√ ♄ⱶ ─ 4 ⌐ ∆╢

◦fiⱳ☺►ⱶ 2008.  

 

 

 

 2- 6 ─  
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(2)   

╙╕√⁸ ─ ⌐ ∆╢↓≤⅜№╢⁹ ╠β─ ⌐╟╢ ─ ╩ ∆⁹

≢│⁸1994 8 ⌐ ⇔√ ⅜9 ⌐ ┘ 4km2⅜ ⇔√⁹↓─

≢─ │⁸ ≢40%⁸ ≢34%≢№╡⁸ ⌐╟╡ ╩ ↑√

≢│⁸ →√ ⅜ ∟ ╣√╕╕ ∫≡™√╡⁸ ⅜ ⇔≡™√╡⇔√⁹∕─ ─

≤⇔≡│⁸ ─1 ⌐│ ⌐ ⅜ ⇔⁸4 ⌐│ ⌐ ⅜ ∆

╢⌐ ∫≡™╢⁹↓─╟℮⌂ ─ ⁸ ⅜ ⇔√ ⌐⅔™≡⁸ ♄ⱶ ─

⌐ ⇔≡ ♄ⱶ─ ╩╖╢≤⁸ │ ─ ↕⌂ ⇔⅛ ⅛

∫√⌐╙⅛⅛╦╠∏⁸ ─ ⅜72% ┘100%─ ♄ⱶ⌐│⁸ ∂ ─ ─

⅜ ⌂⅛∫√ ♄ⱶ⌐ ═≡⁸ ╠⅛⌐ ↄ─ ⅜№∫√⁹ 

≢ ⌐ ╩ ↑╢≤⁸▪ⱷꜞ◌ ≢│ ─ ה ⌐╟╢ ⅜

⇔≡⅔╡⁸ ⅎ┌⁸ ─ ─ │⁸∕─ ─ ⌐ ⇔≡

⇔ↄ ™↓≤⅜ ↕╣≡™╢  2- 7 ⁹╕√⁸2017 2018 ─ ⌐│⁸◌ꜞⱨ◊ꜟ♬▪

≢ ─ Thomas Fire ⅜◘fi♃ⱣכⱣꜝ ≤ⱬfi♅ꜙꜝ ≢ ⇔  

2- 8 ⁸2018 1 ⌐│⁸↓─ ─ ≢ ⌐╟╢ ⌐╟╡ ⅝⌂ ⅜ ∂√⁹ 

╕√⁸ ─ ─ ⌐╟╡ ─ ⅜ ⇔≡™╢≤─ ╙ ↄ⌂↕

╣≡™╢ββ⁹↕╠⌐⁸ ─ ⌐╟╡ ─CO2⅜ ↕╣⁸ ╩ ↕∑╢₈ ─

₉╩ ⅝ ↓∆↓≤⌐╙⌂╢⁹ 

 

β ╠ ⌐╟╡ ⅜ ⇔√ ⌐⅔↑╢ ─ 2000 Vo

l. 53 No.1 p.56- 58  

ββ ⅎ┌⁸https://www.worldweatherattribution.org/analysis/wildfire/  
 

 
) Tatum, Fred E. A new method of estimating debris - storage requirements for debris basins. US Army 

Engineer District, 1963.    ⌐  

 2- 7 ─ ⌐ ∆╢ ⌐ ℮ ─  
  

 

β▪ⱷꜞ◌ ─꜠ⱳכ♩⌐ ≠ↄ 

1
─

⌐
∆
╢

 

⌐
℮

─
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 ╠ Γ ⌐⅔↑╢ ─ ⌐ ∆╢  ⅛╠─ ≤ ≤⇔≡─ 

╡ ╖─ Δ https://www.mlit.go.jp/river/sabo/working_group/190405/04sh

iryo2.pdf ( 2025- 03- 13)  

 2- 8 Thomas Fire ─ ─  

 
 

(3)   

╛ ⌂≥─ ⌂ ╙ ⅛╠─ ⌐ ∆╢≤

ⅎ╠╣╢⁹ │ ⌐⅔™≡ ⌂ ⅜ ↕╣╢ │ ™╙──⁸ ⌐│

─ ─ ≤ ─ ╩ ⇔⁸ ─ ⅜♄ⱶ─ ⌐

╩ ⅎ√ ⅜ ↕╣≡™╢  2- 9 ⁹ 

 

 

⅜ ╩ ╢ ↕≢ ⇔≡™╢♄ⱶ─ ♄ⱶ ☿fi♃כ 2002

170p    ⌐  

 2- 9 ─ ≤ ─ ─  

 

  

─  ─  

─ ⅜ ↕ↄ⁸ 

╙ ↕™ 

─ ⅜ ⅝ↄ⁸ 

╙ ⅝™ 
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(4)   

⁸ ≤ ⌐╟╢ ─ ╩ ≤⇔≡⅝√ ⅜ ─ │ ⌂ ╣⅜⌂↕

╣∏⁸ ⅜ ≈╟℮⌐⌂╡≈≈№╢⁹ 

┘ ⌐ №╢™│ ⇔⌂⅛∫√ ≤♄ⱶ─ ≤─ ╩  2- 10⌐

∆⁹ ─ ╩ ↑╛∆™ ─ ≢Ᵽꜝ♠◐│ ╠╣╢╙──⁸ ≤

⌐│ ─ ⅜⁸ ≤ ─ ⌐│ ─ ⅜ ↕╣≡⅔╡⁸ ⌐

─╕╕ ∆╢≤⁸ ⅛╠─ │ ∆╢↓≤⅜ ↕╣╢⁹ 

 

 
╠ ╛ ─ ⅜ ─ ⌐ ╓∆ 2002 Vol.55

No.4 p.3- 11  

 2- 10 ≤ ≤─  
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2.2.  ⌐ √ ─  

2.2.1. ה  ⱪ꜡☿☻ 

─ ה ⌐│  2- 11⌐ ∆╟℮⌐ ₁⌂ ⅜№╢⁹ ─ ⌐╟╡

↕╣√ ≡⇔≥♪כ꜡ꜙ◦♇◊►⁸│ ∆╢ ╩ ™≡ ≤ ╩ ╡ ⇔⌂⅜

╠ ∆╢⁹ ╛ ⅜ ∆╢╟℮⌂ ─ │ ─ ╩ ⌐

∫≡⅔╡⁸ ⌐ ⌐ ה ↕╣╢⁹ ╒≥ ╟╡╙

╛ ─ ⅜ ⇔≡ ≤⌂╢⁹ ╛ ⌐ ⇔√

│ ─ ה ⌐╟╡ ⇔⁸ ⌐♄ⱶ ⌐ ∆╢⁹∕─√╘⁸ ⅜ ⇔⌂

ↄ≡╙⁸♄ⱶ ⅜ ↄ⌂╢ ⅜№╢⁹ 

─ ה ⱪ꜡☿☻─ ╩  2- 12⌐ ∆⁹ 

 

 
─ ה ≤ 1988 393 и- 9 p.21- 32  

 2- 11 ─ ה ─◦☻♥ⱶ 

 

 

 

 2- 12 ─ ה ⱪ꜡☿☻─  
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2.2.2.  ─ ─  

⅜ ─ ⌐⅔↑╢ │⁸  2- 13≤  2- 14⌐ ∆╟℮⌐⁸ כ꜡ꜙ◦♇◊►│≢

♪≤ ⌐⁸ ≢│ ≤ ⌐ ↕╣╢⁹ 

⁸⅜≤╪≥╒─⧵│♪כ꜡ꜙ◦♇◊► ⅛╠─ ╩ ╕⌂™ ≤─ ⅜

⌂™ ⁸ ╟╡╙ ─ ≢№╡⁸∕─ │0.1 0.2mm ≤™╦╣╢⁹ 

♪כ꜡ꜙ◦♇◊► ╗ │ ⌐ ⇔ ≢ ↕╣╢─⌐ ⇔⁸ │

╩ ⁸ ⁸№╢™│ ⌐╟╡ ↕╣╢⁹⌂⅔⁸ ╠β─ ≢│⁸

─ ♄ⱶ⌐ ⇔√ ─ ╩ ⇔√ │⁸ 14%⁸ 32%⁸◦ꜟ♩ 34%⁸

20%≢№∫√⁹ 

β ╠ ♄ⱶ ─ 2003 Vol.45 No.03 p. 56- 61  

 

╠ ♄ⱶ ─ ≤∕─ ♄ⱶ 2002 12 3 p.174- 187  

 2- 13 ⌐⅔↑╢ ─  

 

 
╠ ♄ⱶ ─ ≤∕─ ♄ⱶ 2002 12 3 p.174- 187  

 2- 14 ⌐⅔↑╢ ─ ┘ ─  

 

≡™≈⌐♪כ꜡ꜙ◦♇◊►≢↓↓ ⁸│♪כ꜡ꜙ◦♇◊►⁹╢∆ ⌐ ⇔√╟℮⌂ ─

╩ ∆ ⌂ ∞↑╩╖╢≤ ╩ ∫≡ ⇔≡™╢╟℮⌐ ⅎ╢⅜⁸ │⁸

⌐ ⅜⅛⅛╢╙── ⌐ ∆╢⁹♄ⱶ⌐⅔™≡╙⁸ ⌐ ∆  2- 15⌐№╢≤⅔╡⁸

─ ─ ↄ│►◊♇◦ꜙ꜡כ♪⅜ ╘≡™╢⁹ 
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2.3.  ♄ⱶ ─ ≤  

2.3.1.  ─ ⌂  

(1)  ─  

╩ ⇔≡⅝√ ╛ │⁸♄ⱶ ─ ≢ ⅜ ↕╣≡ ⌐

⇔⁸ │ ⅜ ↕ↄ ─ ™ ─ ™ ⅛╠ ∆╢⁹ ⌐│

⌐ ⇔√ ⅜ ┼ ∆╢√╘⁸ │ ┼ ⇔╛∆™⁹

⁸ ⌐╟╡ ─ ⅜ ∆╢≤⁸ ♦ꜟ♃│ ┼ ∆╢≤≤╙⌐⁸♦ꜟ

♃ ─ ╛ ╙ ≤⌂╢⁹ ⅜ ↄ⌂╢≤♦ꜟ♃╛ ⅜ ≤⌂╢⅜⁸♦ꜟ♃ ⁸

⌐ ─ │ ⌐ ─ ⌐╟╡ ╕╢⁹∆⌂╦∟⁸

⅜ ⅝ↄ ⇔⌂↑╣┌⁸♦ꜟ♃ │ ∂ ↕≢ ┼ ∆╢⁹ 

♄ⱶ ─ ╩  2- 15⌐ ∆⁹ ─ │⁸ᵑ ⁸ᵒ

⁸ ┘ᵓ ⌐ ↕╣⁸ᵑ ┘ᵒ⌐│ ╩ ⇔≡⅝√ ┘ ─℮∟

─ ™ 0.1 0.2mm ⅜ ⇔≡™╢⁹♄ⱶ ─ ⌐ ⌐

⇔√ᵓ─ ─╒≤╪≥│ ⅜0.1mm ⁸╡№≢♪כ꜡ꜙ◦♇◊►─ ⌐ ─ ⌐

╟╡ ┌╣≡⅝√╙─≢№╢↓≤⅛╠⁸ ≤╙ ┌╣╢⁹⌂⅔⁸ ⌐≈

™≡│⁸№╢ ⅜ ╗≤⁸ ⌐ ⌂ ≤⌂╢⁹ 

 

 

╠ ♄ⱶ ─ ≤∕─ ♄ⱶ 2002 12 3 p.174- 187     ⌐  

 2- 15 ♄ⱶ ─  

 

ᵑ ᵒ 
ᵓ 
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(2)  ─  

─ │  2- 16⌐ ∆≤⅔╡⁸ ─ ─ ⅛╠⁸

─ ╛ ─ ─ ™⌐╟╡4≈─ ⌐ ↕╣≡™╢⁹ 

 

1 ╠ ─ ≤ 1983 260p  

2 ╠ ♄ⱶ≤ ─ к 2023 504p  

 2- 16 ♄ⱶ ─  

 

╕√⁸ 78♄ⱶ 10 ⇔√ ה ♄ⱶ ╩ ⌐ ↕╣√⁸

♄ⱶ─ ⁸ ┘ ─ ⌂≥⌐ ⇔≡ ╦╣√ ⌐╟╢≤⁸ ─

⌐≈™≡│ ─╟℮⌂ ⅜№╢↓≤⅜ ↕╣≡™╢⁹ 

ᵑ ─ ≢│♦ꜟ♃ ⅜ ┼ ∆╢⁹ 

ᵒ ⌐│♦ꜟ♃ ─ ⌐ ⅎ≡⁸♦ꜟ♃ ⌐ ⇔≡

⅜ ∆╢⁹ 

ᵓ ─ ≢ ╩ ⌐ ↕∑╢≤⁸∕─ ⌐ ⇔≡⁸♦ꜟ♃⅜

♦ꜟ♃ ─ ⅜ ∆╢⌂≥⁸♦ꜟ♃ ⅜ ∆╢⁹ 
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2.3.2.  ─  

(1)  ⌂ ─ ─  

♄ⱶ≢│1978 53 ⌐│ ╩ ⅎ╢ ⌂♦ꜟ♃ ⅜3.7km ╡⌐

⇔≡⅔╡⁸∕─ │ ⌐ ℮≤ ⅎ╠╣╢ ─ ⅜ ╠╣√⁹↓─╟℮⌂ ⁸

─ ⅜ 30 m3/ ≢№∫√≤↓╤⁸2000 12 ─ ⌐ ℮

≢│ ⌐ 280 m3─ ⅜ ⇔⁸♦ꜟ♃ ⅜ 240m ⇔⁸ │2km ⇔√⁹

ⅎ≡⁸♦ꜟ♃ ╙ 4m⁸ ≢9m╙ ⇔√  2- 17⁸  2- 18 ⁹ 

 

 

∫≡™╢ ≤ ─ ⌐╟╡⁸ ⌐ ↄ─ ⅜ ⇔√↓≤⅜ ⅛╢ 

♄ⱶ ╟╡  

 2- 17 ♄ⱶ ─ ♄ⱶ 6.2k 2000(H12)  

 

 

♄ⱶ ♄ⱶ 30 ─№╝╖ 2005     ⌐  

 2- 18 ♄ⱶ─  ─ ⌂≥ 

  

 

 

⅝ 

⅝ 
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(2)  ♦ꜟ♃ ─ ⌂  

♦ꜟ♃─ ⌂ ╩╖╢≤⁸1956 ⌐ ⇔√ ♄ⱶ≢│♦ꜟ♃ │

120 160m─ ≢ ⇔≡™╢  2- 19 ⁹╕√⁸ ♄ⱶ≢│ ─

⌐╟╡ ╩ →√√╘⁸♦ꜟ♃⅜ ♦ꜟ♃ ─ ─ ∆╢⌂≥⁸

⌐ ⅎ≡ ╙♦ꜟ♃ ╩ ∆╢ ≤⌂∫≡™╢⁹ 

 

 

 ₒ ₓ 30 3 https://www.cbr.mli

t.go.jp/hamamatsu/river/dosha/pdf/tenryu_dosya_kanri - keikaku1.pdf ( 2025- 03- 13)   ⌐

 

 2- 19 ♄ⱶ─  

  

⅝ 
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(3)  ♦ꜟ♃⅜ ↕╣╢  

⌐ ↕╣╢ ♦ꜟ♃─ │ ≢│⌂™⁹ ⌐⁸ ┼─

⅜ ™ │ ⌂ ♦ꜟ♃⅜ ↕╣⁸ ⅜ ⌂™ ⌐│⁸ ♦ꜟ♃│

⌂ ≤│⌂╠⌂™⁹ ⅜№╢ ⇔√ ה ♄ⱶ╩ ⌐⁸ ה

─ ⅛╠♦ꜟ♃ ╩ ≡╖√≤↓╤  2- 20 ⁸ ─ ≤⇔≡│⁸

│ ⌐ ⅜ ⌂ↄ ─ ⅜4 ⁸ ⅜ ≢⁸⅛≈

⅜600 ─♄ⱶ≢⁸ ⌂♦ꜟ♃⅜ ↕╣╢ ⌐№╢↓≤⅜ ⅛╢⁹ ⌂♦

ꜟ♃⅜ ↕╣╢ ≤⇔≡⁸ ♄ⱶ─ ╩  2- 21⌐ ∆⁹ 

⁸ ⌐ ─ ⅜ ™ ╛ ⅜ ⅝™ ⌐│⁸ ⌐

⌐ ⅜ ⅜☻כ◔╢™≡⇔ ™⁹ ⌐♄ⱶ⅜№╢ ♄ⱶ⁸ ♄ⱶ  

2- 22 ⁸ ♄ⱶ ⌂≥│ ─♄ⱶ≢ ⅜ ↕╣╢√╘⁸ ⅜ ⇔╛∆ↄ⌂╢

⅜№╢⁹∕─ ⁸ ╩ ∫√ ⌐ ∫√ ─ ♦ꜟ♃ ♄ⱶ⁸

♄ⱶ ╛⁸ ╛⅛⌂ ─ ♦ꜟ♃ ♄ⱶ ⌂≥⅜ ↕╣╢ ╙№╢⁹ 

╕√⁸♦ꜟ♃ ─ │⁸ ╛ ⌂≥─ ⁸

─ ⌐ ∆╢⁹ 

 

 

 2- ה 20 ─ ⅛╠ √♦ꜟ♃  
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3 ♄ⱶ ⱨ◊꜡כ▪♇ⱪ  ♄ⱶ 4 2 18

 https://www.thr.mlit.go.jp/bumon/b00037/k00290/river - hp/kasen/d

amukann/R03/03naruko_hokoku_r3.pdf ( 2025- 03- 13)   ⌐  

 2- 21 ♄ⱶ─ ♦ꜟ♃⅜  

 

 

4 ♄ⱶ ⱨ◊꜡כ▪♇ⱪ  ♄ⱶ 4 12 9

 https://www.cgr.mlit.go.jp/hinogawa/sugesawa/pdf/230601dam - follow

up.pdf ( 2025- 03- 13)   ⌐  

 2- 22 ♄ⱶ─ ♦ꜟ♃⅜ ↕ↄ ⌐ ℮╟℮⌐  
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⅝ 
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(4)  ⌂ ─  

│ ⌐╟╡ ↕╣≡™╢⅜⁸ ⌐Ⱳכꜞfi◓ ⌐╟╡ ⌂ ⅜

↕╣≡™╢♄ⱶ╙№╢⁹Ⱳכꜞfi◓ ─ │ ─ ╩ ⌐ ↕╣≡⅔

╡⁸ ─ ≢│ ⌐4 ≢№╢  2- 23 ⁹  2- 24│ ─

≤⇔≡⁸ ─ ♄ⱶ╩ ⌐Ⱳכꜞfi◓ ⌐ ≠ↄ ─ ╩ ⇔≡™╢⁹ 

 

 

 

╠ ♄ⱶ ─ 2003 Vol.45 No.03 p. 56- 61  

 2- 23 ≤Ⱳכꜞfi◓ ─  

 

 

 

 
╠ ♄ⱶ ─ 2003 Vol.45 No.03 p.56- 61  

 2- 24 Ⱳכꜞfi◓ ⌐ ≠ↄ ─  
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╕√⁸ ⌂ ─ ⅛╠ ─ ≤ ─ ─ ⅜ ≢⅝╢⁹ 

≤⇔≡ ♄ⱶ─ ╩╖╢≤⁸ ♄ⱶ ≢│♄ⱶ ⌐ ™

⅜♪כ꜡ꜙ◦♇◊►⌐ ⇔⁸♦ꜟ♃⌐│ ⅜ ↄ ⇔≡™╢  2- 25 ⁹♦ꜟ♃

─ ⅜♪כ꜡ꜙ◦♇◊►│⌐ ⇔≡⅔╡⁸♦ꜟ♃─ ⌐ ∫≡↓─ ⅜♦ꜟ

♃ ⌐ ╡ ↕╣╢ ⁸ │ ⌐ ─ ≤⌂∫√≤ ⅎ╠╣╢⁹ 

 

 
♄ⱶ  1 18 7 5  

 https://www.cbr.mlit.go.jp/hamamatsu/dam/saihen/pdf/tenryu_kaigi3 -

1.pdf ( 2025- 03- 13)  

 2- 25 ♄ⱶ  
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2.3.3.  ⌐╟╡ ↕╣╢ ─  

─ ─ ┼─ ─ ≢⁸ ─ ⌂≥─

╩ ⇔≡ ⌐ ≤⇔≡ ∆╢ ⅜ ╘≡ ╩ ┘≡™╢⁹↓↓≢⁸

⌐♦ꜟ♃ │ ─ ─ ╩ ⅝ↄ ↑╢√╘⁸

⌐╟╡ ╩ ↕∑√ ⁸↓╣╕≢≤│ ⅜ ⌂∫≡ↄ╢↓≤⅜ ↕╣

╢⁹↓─ ⌐ ⇔≡⁸ ╠ 2020 ⅜ ╩ ⇔√ ─ ─ ╩

⌐╟╡ ⇔√ ⁸ ⌐╟╡ ─ │ ∆╢╙──

╛ ─ │ ⌐ ≤⌂╢↓≤⁸∕⇔≡↓─ │⁸

⌐╟╡ ╛ ⅜ ⇔√ ⌐ ≤⌂╢↓≤⅜ ↕╣√  2- 26⁸  

2- 27 ⁹↕╠⌐⁸ │⁸ ⌐ ┼─ ≤⇔≡ ╩ ⇔√ ⌐│⁸

╩ ≢⅝╢ ⁸ ⅜ ↕╣≡⇔╕℮ ╩ ⇔≡™╢⁹ 

⌂⅔⁸ ⌐ ⌐ ⇔√ ─ │ ◖☻♩≤⌂╢↓≤⁸╕√⁸

─ ╩ ∆╢ ⅜№╢↓≤╩ ╕ⅎ╢≤⁸ ⌐ ╩ ⇔≡™ↄ ⌐

│⁸ ⌐ ∂≡⁸ ─ ⌐⅔™≡ ╛ ╩ ╖╢⌂≥⁸ ≤

≤⌂∫√ ⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

 

╠ ⌐⅔↑╢ ⅜ ⌐ ⅎ╢ B1

2020 Vo.76 No.2 p. I_853- I_858  

 2- 26 ≢ ╩ ⇔√ ─  

 

 
╠ ⌐⅔↑╢ ⅜ ⌐ ⅎ╢ B1

2020 Vo.76 No.2 p. I_853- I_858  

 2- 27 ≢ ╩ ⇔√ ─ ─   
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2.4.  ♄ⱶ ≤∕─  

2.4.1.  ♄ⱶ ─  

♄ⱶ─ ⌐≈™≡│1957 ⌐ ─ ⅛╠⁸ ⅜ ∆

⌐⅔™≡⁸ 100 ─ ⌐ ∆╢ ╩ ⌐ ─ ⅎ

⅜ ∟ ↕╣√⁹ ♄ⱶ⌐ ⇔≡│⁸♄ⱶ ≤ 1964 ╩ ↑≡⁸1967

⅛╠ ♄ⱶ≤ ─ ♄ⱶ ╩ ⌐ ╩ ה ∆╢↓≤≤⌂∫√⁹1982

⅛╠│ ⅜100 m3 ─ ♄ⱶ⅜ ≤⌂∫≡™╢⁹ 

⌂⅔⁸♄ⱶ ≤│⁸ ─ ─ ╩ ∆⁹ │⁸♄ⱶ

─ ⌐ ⅝⌂ ⅜⌂™ ⁸ ♄ⱶ│1 /2 ⁸ ♄ⱶ│1 /3 ─

≤∆╢↓≤⅜≢⅝╢⁹╕√⁸ │⁸ ─ ╛ ─ ⌂≥⁸

♄ⱶ≢2Ɽ♃כfi⁸ ♄ⱶ≢3Ɽ♃כfi⅜ ╟╡ ↕╣≡™╢β⁹ 

↓↓≢⁸ ⅝≢│⁸ ─ ⌐ ≠™√ ⌐╟╡ ─

╩ ∆╢↓≤⅜ ↕╣≡™╢⅜⁸2 ╛3 ⌐1 ─ ≢│ ↄ ∆╢↓≤⅜

≤⌂╢↓≤⅛╠⁸ ⌐ ╩ ∆╢ ⅜№╢♄ⱶ≢│⁸ ╩ ∆╢↓

≤⅜ ╕⇔™≤↕╣≡™╢⁹ 

╕√⁸ │ ⌐400m ≢ ℮╟℮⌐ ↕╣≡™╢ββ⅜⁸♦ꜟ♃ ─╟℮⌂

≢│ ⌐ ≠ↄ ⅜ ⌂ↄ ↕╣╢ ⅜№╢⁹ ⅎ┌⁸ ♄ⱶ⌐⅔

™≡ ⌐ ⅜ ╠╣√ ⅔⅔╗⌡♦ꜟ♃ ─╛╛ ≢

⅜200m≤400m─ ─ ╩ ∆╢≤⁸400m ─ ─ ⅜⁸ ⅜6% ⌂ↄ

↕╣√⁹ 

⇔√⅜∫≡⁸ ─√╘⌐⁸ ≢│ ╩ ↄ∆╢⁸ │ⱴꜟ♅ⱦכ

ⱶ MB ⱶכⱴꜟ♅ⱦכ꜡♫ NMB╩ ⇔√ ╛▬fi♃כⱨ▼꜡ⱷ♩ꜞ ◘▬♪

☻◐ꜗfi♁♫כ ⌂≥⌐╟╡⁸ ⌐ ∆╢↓≤╩ ⅎ╢ ⅜№╢  2- 28⁸  2- 4 ⁹

√∞⇔⁸ ╩ ╡ ⅎ√ ⌐│⁸∕─ ─ ™⌐╟╡⁸↓╣╕≢─ ≤│

⇔ↄ ─№╢ ≤⌂╢ ⅜№╢─≢⁸∕─ ⌐ ∆╢ ⅜№╢⁹ 

⌂⅔⁸ ה ─ │ ⅝╩ ≤↕╣√™⁹ 

 

β ♄ⱶ─ ─ ⌐≈™≡ 2001  

ββ ♄ⱶ─ 2005  
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♄ⱶ ─ ⅝ 30 3 ה   http

s://www.mlit.go.jp/river/shishin_guideline/dam7/pdf/damtyosuichidosyakanritebikiH30.pdf (

2025- 03- 13)  

 2- 28 ─  

 

 

 2- 4 ─  

 
♄ⱶ ─ ⅝ 30 3 ה   htt

ps://www.mlit.go.jp/river/shishin_guideline/dam7/pdf/damtyosuichidosyakanritebikiH30.pdf (

2025- 03- 13)   
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≤⇔≡⁸ⱴꜟ♅ⱦכⱶ⌐╟╢ ─▬ⱷ⁸≥☺כⱴꜟ♅ⱦכⱶ≤◦fi◓ꜟⱦכⱶ─

─ ╩  2- 29⌐ ∆⁹⌂⅔⁸  2- 30⌐ ∆≤⅔╡⁸◦fi◓ꜟⱦכⱶ─ ≢│

─ ╩ ≤⇔≡ ∆╢√╘⁸ ─ ⅝⌂ ╛ ≢│ ╟╡╙ ↄ

↕╣╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

   
ⱴꜟ♅ⱦכⱶ ▬ⱷכ☺       MB( )≤ SB ─ ─  

 
♄ⱶ ─ ⅝ 30 3 ה   ht

tps://www.mlit.go.jp/river/shishin_guideline/dam7/pdf/damtyosuichidosyakanritebikiH30.pdf

( 2025- 03- 13)  

 2- 29 ─▬ⱷכ☺ 

 

 

 

 

 
) ╠ ─ ≤∕─ ꜞ◙Ᵽכ ⇔™ ─ 2008 p.15- 17.  

 2- 30 ⌐⅔↑╢ ─ ™ 
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2.4.2.  ─  

⅜ ⇔≡™╢₈ ─♄ⱶ─ ₉⌐╟╢≤⁸2021 ⁸ ♄ⱶβ

1,192♄ⱶ ─ │ 20 m3 ♄ⱶ№√╡ 170 m3 ≢№╢⁹↓─℮∟ ה

♄ⱶ 127♄ⱶ ─ │ 5 m3 ♄ⱶ№√╡ 380 m3 ≢№╢⁹ 

⌂⅔⁸ ─ │ ה ╩ ∆╢ ⅜№╢⅜⁸ ™√ כ♦─╠╣↓│⌐

♃│ ╕╣≡™⌂™√╘⁸ ≢│⁸ ה ╩ ™√ ⅛↑ ─ ⌐╟╡ ה

⇔≡™╢⁹ 

─ ≤⌂╢ ⌐≈™≡⁸∕─ ╛ ♄ⱶ─ ╩ ⌐ ∆⁹

╩ ∆╢ ─ ─ ⅎ ⌐≈™≡│  2- 31╩ ↕╣√™⁹ 

 

β ה ה ה ה ה ♄ⱶ 

 
⌐│ ╩ ╘⌂™ ⅎ ╙№╢⅜⁸ ≢│ ╩♃כ♦≡╘ ⇔≡™╢ 

 2- 31 ─ ⅎ  

 

(1)  / ×100o ᵑₓ 

≤ ┌╣╢↓≤╙№╢ ⅎ┌ ╠β ⁹ ⌐ ⇔≡ ⅜ ↕™

♄ⱶ⌂≥≢│⁸ ⅜ ╩ ⇔√ ⌐⅔™≡╙⁸↓─ ᵑ│ ↕™ ≤⌂╢⁹

∕─√╘⁸↓─ ⅜ ↕™⅛╠≤ ∫≡⁸ ⅜ ⇔≡™⌂™≤│ ⅎ⌂™↓≤⌐ ∆╢

⅜№╢⁹ ᵑ⅜1 ─♄ⱶ⅜ 70%≤ ™ ≢⁸ ᵑ⅜5 ─♄ⱶ⅜5%╩

╘╢⁹ 

ᵑ ♄ⱶ ⇔

ᵓ ♄ⱶ

ᵒ ♄ⱶ ╡
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⌐╖╢≤⁸ ᵑ⅜30% ─♄ⱶ─ │ ≢9%≢№╢─⌐ ⇔≡⁸ ≤

│17%≤ ™  2- 32 ⁹⌂⅔⁸ ה ♄ⱶ⌐ ∫≡╖≡╙⁸  2- 33⌐

∆≤⅔╡⁸ ∂ↄ ≤ ⌐ ᵑ⅜ ™♄ⱶ⅜ ™⁹ 

 

β ╠ ♄ⱶ ⌐ ≠ↄ ⌐≈™≡─  

Ί ⱴ♇ⱪ─ ─ Ί ♄ⱶ 2004 Vol. 14 No.3 p. 167- 176  

 
─♄ⱶ─ 3 https://www.mlit.go.jp/m

izukokudo/river/content/001851204.pdf 2025- 03- 13     ⌐⅔↑╢

╩♃כ♦ ™≡  

 2- 32 ─ ᵑ─ ♄ⱶ  

 

 
─♄ⱶ─ 3 https://www.mlit.go.jp/m

izukokudo/river/content/001851204.pdf 2025- 03- 13     ⌐⅔↑╢

╩♃כ♦ ™≡  

 2- 33 ─ ᵑ─ ה ♄ⱶ   
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╕√⁸ Ό⅜ ⅝⌂♄ⱶ─ 20 │∆═≡ ♄ⱶ⅜ ╘≡™╢  2- 5 ⁹↓╣

│⁸ ♄ⱶ─ ↄ│ ⌐ ∆╢ ⅜ ↕™↓≤╛⁸ ♄ⱶ≢│

⅜ ⇔⌂™ ≢─ │ ⌐ ⅝⌂ ⅜⌂ↄ ⌂ ─ ⅜

™↓≤⌂≥⅛╠⁸ ≤⇔≡ ᵑ⅜ ⅝ↄ⌂∫≡™╢√╘≢№╢≤ ⅎ╠╣╢⁹ 

 

 2- 5 ᵑ─ ⅝⌂♄ⱶ 

 ♄ⱶ      ᵑ( %)   

 1     1919 100.0  

 2     1960 98.3  

 3     1935 97.5  

 4  JⱤ꞉96.0 1960   כ  

 5 ─    ♇  1960 95.7  

 6  JⱤ꞉94.0 1968   כ  

 7     1957 93.3  

 8     1936 93.2  

 9     1955 92.3  

 10     1964 91.8  

 11     1940 91.8  

 12     1967 91.7  

 13     1958 91.1  

 14     1926 90.3  

 15     1938 87.7  

 16     1951 86.0  

 17     1943 84.9  

 18     1940 84.8  

 19     1957 84.4  

 20     1912 82.9  

─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/00

1851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 100 m3 ─♄ⱶ( )╙ ╪≢™╢⁹ 
 ᵑ ×100≢№╢⁹ 

 

⌐⁸ ⌐ ≡♄ⱶ │ ⌐ ⇔≡⅔╡⁸ ─ ᵑβ⌐≈™≡│⁸

40% ⁸ 36% ⁸ 35% ⁸ 25% ⁸

28% ⌐⅔↑╢ ⅜ ↄ⁸↓╣╠5 ─ ≢ ─2 ⌐ ∆╢⁹ 

 

β ─ ᵑ ┘ │⁸ ⌐№╢ ♄ⱶ─ ┘ ╩ ⇔√ ╩

⌐ ⇔√⁹ ₈│♃כ♦ ─♄ⱶ─ 3 ₉  
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(2)  / ×100o ᵒₓ 

⌐ ∆╢ ─ % ╩ ∆⁹ ≢│ ╙ ⌐ ♃כ♦≡╘

╩ ⇔≡™╢⁹ │ ⌐╙ ⇔≡™╢─≢ ─ ≤│ ⌂╢⁹

ה ♄ⱶ≢⁸ ᵒ⅜ ™♄ⱶ⌐ ♄ⱶ  515% ⁸ ♄ⱶ  

215% ⁸ ♄ⱶ  185% ⌂≥⅜№╢⁹ 

≤⇔≡⁸ ᵑ≤ ⌐ ᵒ⌐≈™≡╙ ─ ╩ ⇔≡  2- 34 ≤  

2- 35⌐ ⇔√⁹ ᵑ⌐ ═≡ ᵒ│⁸ ─ ™⅜ ⌂™⁹ 

 
─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/00

1851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 2- 34 ─ ᵒ─ ♄ⱶ  

 

 
─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/00

1851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 2- 35 ─ ᵒ─ ה ♄ⱶ   
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(3)  / ×100o ᵓₓ 

─ │ ─ ≢№╡ ⅝⌂ ≤│⌂╠⌂™⅜⁸ ה ⌂≥─

─ │♄ⱶ ─ ╩ ⅝ ↓⇔⁸ │ ╩ ↄ ⅜№╢⁹↓─

⌐≈™≡│ ♄ⱶ─♦כ♃│ ↕╣≡™⌂™√╘⁸ ⇔≡⁸2023 ⌐⅔↑

╢ ─ ⅜ ↕╣≡™╢ ╩  2- 36⌐ ∆⁹ 

⌐ ⅜ ╠╣╢♄ⱶ│⁸ ⁸ ┘ ∕╣∙╣⌐ ╠

╣╢⅜⁸╒≤╪≥─♄ⱶ│⁸№╠⅛∂╘ ╕╣≡™╢ ─ ⌐ ╕∫≡™╢⁹↓─

─ ⌐ ╕∫≡™⌂™♄ⱶ│⁸ ≢│4♄ⱶ⁸ ♄ⱶ≢│1♄ⱶ≢№╡⁸™∏╣─

♄ⱶ╙ ╩ ⇔≡™╢⁹ 

 

 
♄ⱶ─ ⌐≈™≡ 6 7 https://www.mlit.go.jp/riv

er/dam/taisa/taisha_joukyouR6.pdf ( 2025- 03- 13)  

 2- 36 ─  
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(4)  / / ₒ ₓ 

│ ╛ꜟכ◔☻ ⌐╟╠∏⌐ ─ ╩ ≢⅝╢ ≢№╢⁹ 

⌐≈™≡ ─ ╩  2- 37≤  2- 38⌐ ∆⁹◓ꜝⱨ─ ≢ ≢№╢

1,000m3/km2/ 1km2⌐⅔↑╢ 1mm─ ⌐ ∆╢ ─♄ⱶ╩╖╢≤⁸

≤ ═≡ ⌐ ─ ⅜ ™↓≤⅜ ⅛╢⁹ 

 
─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/

001851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 2- 37 ─ ♄ⱶ  

 

 
─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/

001851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 2- 38 ─ ה ♄ⱶ  
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╕√⁸ ─♄ⱶ─ ≤ ─ ╩╖╢≤  2- 39 ⁸ ≤ ⌐

│ ⌂ │ ╠╣⌂™⅜⁸ ה ♄ⱶ≢│⁸ ⅜ 500km2 ─♄ⱶ≢│

≤ │ ─ ⅜ ╠╣╢⁹ 

⌂⅔⁸ ─╖╩ ╢≤⁸100 500m3/km2/ ─♄ⱶ⅜ 5 №╢ ≢⁸1,000m3/km2/

─♄ⱶ╙ 1 №╢ ≢│ ♄ⱶ⁸ ♇ ♄ⱶ⁸ ◔ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸

♄ⱶ⁸⌂⌂∑♄ⱶ⌂≥ ⁹ 

 

 
─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/

001851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

 2- 39 ─♄ⱶ─ ≤ ─  
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(5)  / ₒ ₓ 

╩ ∆╢ ⁸↓╣╕≢⌐ ═√ ─╟℮⌐⁸ ⌂≥╩ ∆

╛ ╙ ∫≡ ╩ ∆ ⅜ ™⅜⁸ ─╖╩ ∆ │ ≢

∆╢ ╙№╢⁹  2- 40⌐ ┘ ⅜ ™♄ⱶ╩ ⇔√⁹⌂⅔⁸↓↓≢ ⇔√♄

ⱶ│⁸ ♄ⱶ╛ ─ ⅝⌂ ╩ ↄ√╘⁸ 100 m3 ≢ 10

─♄ⱶ ⌐≈™≡│ ⌐ ⅜100km2 ╩ ≤⇔≡™╢⁹ 

≤ ⅜ ™♄ⱶ│ ∆╢╙─╙№╢⅜⁸ ∏⇔╙ ⇔⌂™↓≤⅜ ⅛╢⁹ 

⌂⅔⁸ ⅜ ™ 10♄ⱶ─℮∟7♄ⱶ⅜ ─♄ⱶ≢№╢⁹ 

 

 

 2- 40 ┘ ─ ⅝⌂♄ⱶ 
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(6)  / ×100/ ₒ ₓ 

│⁸ ᵒ / ×100 ⌐ ╩ ⇔√╙─≢⁸ ⅎ┌

100 ─ ╩ ≤⇔≡™╢ ⁸1%/ ╩ ⅎ╢≤ ⌐ ⅜ ╪≢™╢↓≤

╩ ∆⁹ ⅜1%─ ⁸100 ≢ ⅜ ╕╢↓≤⌐⌂╢ ⅜100%≤⌂╢

⅜⁸№ↄ╕≢╙ ⌐ ∆╢ ≢№╡⁸ ⅜ ⌐⌂╢╦↑≢│⌂™↓≤⌐

∆╢↓≤⅜ ≢№╢⁹ 

ה ♄ⱶ≢ ⅜ ™♄ⱶ╩  2- 6⌐ ∆⁹ ♄ⱶ⅜4%≤ ╙

™⅜⁸ ⌐ ⇔≡™⌂™ ⅜ ™ 10 ♄ⱶ⌐│4% ─♄ⱶ╙№╢⁹

⅜ ™ 10 ♄ⱶ─ ⅜ ↄ⌂╢ ≤⇔≡│ ─ ⅜ ⅎ╠╣⁸

─ ≤≤╙⌐№╢ │ ∟ ™≡™ↄ╙─≤ ↕╣╢⅜⁸ ⌂

⌐╟╢⸗♬♃ꜞfi◓⅜ ≢№╢⁹ 

│ ╩ ⌐≤∫≡ ∆ ╙№╡⁸↓─ ≢│ ─♄ⱶ

0. 41%/ │ 0.26%/ ─ 1.6 ≢№╢⁹ 

 

 2- 6 ─ ה ♄ⱶ≢ ⅜ 10 ─♄ⱶ  

♄ⱶ    

    

ᵑ 

( )  

ᵒ 

( )  

 

/  

 

(m3/km2/  

 

( m3/ )  

  1997 44 96 4.0  473  57.4  

  2007 4 45 3.2  1,494  16.2  

  2000 33 68 3.2  626  38.6  

  1998 2 66 2.8  1,104  5.7  

  1983 9 107 2.8  1,373  19.8  

  1953 15 185 2.7  1,020  7.1  

  1978 12 110 2.5  999  5.1  

  2009 2 30 2.5  907  3.8  

◔   2000 3 52 2.5  2,425  24.6  

  2001 6 47 2.3  428  23.3  

─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/

001851204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  
1  ♄ⱶ│ ─ ╩ √∆♄ⱶ─℮∟⁸ ─ 10♄ⱶ≤⇔√⁹ 

ה ה ♄ⱶ 

ה ⅜ 10 R3  

2  ─ │ ─≤⅔╡≢№╢⁹⌂⅔⁸ │ ╩ ⇔≡™⌂™⁹ 

ה ᵑ / ×100 

ה ᵒ / ×100 

ה / ×100/  

ה / /  

ה /  

3  1≢ ⇔√ ╩ √∆♄ⱶ⌐≈™≡⁸ ─№╢♄ⱶ│ ⌐ ╩ ╘≡⁸

─ ↑╩ ∫≡™╢⁹ 

4  10♄ⱶ⌐≈™≡⁸™∏╣─♄ⱶ╙ │ ™⁹ 

 

ᵒ≤ ≤─ ╩  2- 41  2- 44⌐ ∆⁹ ᵒ⅜100% ≢

⅜1% ⌐ ╕∫≡™╢♄ⱶ╙ ™⅜⁸ ♄ⱶ╛ ♄ⱶ

─ ⌐│⁸ ᵒ⅜ ⇔ↄ ↄ⁸ ⅜ ⇔ↄ ™♄ⱶ⅜ ╠╣╢⁹  
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─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/0018

51204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  
10 ─♄ⱶ╩ ⌐⇔≡ ⇔≡™╢⁹ 

┘ ─ ⌐№√╡ ⌐ │ ⇔≡™⌂™⁹ 

 2- 41 ≤ ᵒ─ ♄ⱶ  

 

 

─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/0018

51204.pdf 2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  
10 ─♄ⱶ╩ ⌐⇔≡ ⇔≡™╢⁹ 

┘ ─ ⌐№√╡ ⌐ │ ⇔≡™⌂™⁹ 

 2- 42 ≤ ᵒ─ ה ♄ⱶ  

њ ה ♄ⱶ─  

њ ♄ⱶ─  

♄ⱶ─ ќ 

↑  
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─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/001851204.pdf

2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

10 ─♄ⱶ╩ ⌐⇔≡ ⇔≡™╢⁹ 

┘ ─ ⌐№√╡ ⌐ │ ⇔≡™⌂™⁹ 

 2- 43 ≤ ᵒ─ ♄ⱶ  

 

 

─♄ⱶ─ 3 https://www.mlit.go.jp/mizukokudo/river/content/001851204.pdf

2025- 03- 13     ⌐⅔↑╢ ╩♃כ♦ ™≡  

10 ─♄ⱶ╩ ⌐⇔≡ ⇔≡™╢⁹ 

┘ ─ ⌐№√╡ ⌐ │ ⇔≡™⌂™⁹ 

 2- 44 ≤ ᵒ─ ה ♄ⱶ  
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2.4.3.  ─  

─ ╩╖╢≤⁸™ↄ≈⅛─ Ɽ♃כfi⌐ ≢⅝╢⁹ ╙ ™Ɽ♃כfi│

≢ ⅜ ∆╢♄ⱶ≢№╢⅜⁸↓─Ɽ♃כfi│ ⅜ ⌂™♄ⱶ≢ ™⁹ ⅜

™♄ⱶ⌐ ∆╢≤⁸ ≈─ Ɽ♃כfi│♄ⱶ ≢─ ⌐ ℮ ╛ ─

⌐ ℮ ⌂≥⌐╟╡ ⌐ ⅜ ™₈ ₉≢⁸╒⅛─ Ɽ♃

fi≤⇔≡│⁸כ ⌐ ℮₈ ₉⁸ │ ⌂™⅜ ⌐ ℮₈ ₉⌂≥⅜№

╢⁹↓↓≢⁸₈ ₉│ 5 ⌐ ⅜ ─30% ⁸₈ ₉

│ 5 ⌐ ⅜ ─20% №∫√♄ⱶ≤ ⇔≡™╢⁹ 

─ ⌐≈™≡⁸ ≤ ≤─ │  2- 45─≤⅔╡≢№╢⁹

│100 m3 ⅜╒≤╪≥≢⁸ ⅜ ⌂™♄ⱶ╩ ↄ≤⁸ │

─5 10 ─♄ⱶ⅜ ™⁹⇔⅛⇔⁸ ⅜ ─15 ╩ ⅎ

╢♄ⱶ╙№╢⁹⇔√⅜∫≡⁸ │ ⌐│ ╩ ⌐ ╩ ℮⅜⁸↓╣

╩ ⅎ╢ ⅜ ⇔√ ─ ⌐≈™≡╙ ⅎ≡⅔ↄ ⅜№╢⁹ 

 

  

♄ⱶ─ ⱡכ♩ ♄ⱶ ☿fi♃כ 2008 89p  

 2- 45 ≤ ≤─  
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⌐ ⇔√ ₁─ Ɽ♃כfi⌐ ∆╢ ⌂♄ⱶ│ ─≤⅔╡≢№╢⁹ 

ה ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ◔ ♄ⱶ⁸ ♄ⱶ⌂≥ 

ה ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⌂≥ 

ה ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ⌂≥ 

Ɽ♃כfi↔≤─ ᵒ─ ╩  2- 46  2- 48⌐ ∆⁹ ─ │

⅜100 ─ ─ ─ ╩ ⇔≡™╢⁹ 

 

 

 2- 46 ─  
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 2- 47 ᵒ─  

 

 

 2- 48 ᵒ─  
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3.  ─ ≤ ─ ⅎ  

3.1.  ─↓╣╕≢─ ╣ 

♄ⱶ⅛╠ ╩ ∆╢ ≤⇔≡│ ⁸ ה ⅜ ↄ ↕╣≡⅝√⁹

│Ᵽ♇◒ⱱ►≤♄fiⱪ♩ꜝ♇◒ ⌐╟╡⁸ │ⱳfiⱪ Ⱪꜝ◓ה ≤ ה

ⱳfiⱪ ⌐╟╡ ╦╣≡™╢ ⅜ ™⁹ 

≢⁸1970 ⅛╠│ ─╟℮⌂ ⅜ ╕∫≡™╢⁹ 

 

1979ה  ♄ⱶה ⌂≥─ ⌐ ∆╢ ≢⁸

♄ⱶ⅜ ≢№∫√⅜⁸ │ ♄ⱶ╙ ≤⌂∫≡™╢⁹ 

1987ה  ♄ⱶ ♄ⱶꜞⱨ꜠♇◦ꜙ ─ ה

─ ⌐ ∆╢ ⁹ 

1992ה  ─♄ⱶ╩ ⌐⁸ ─ ⌐╟

╡ ⅜ ⌐ ⇔√ ⁸ ─ ╩ ≢⅝╢⁹ 

 

⌐╟╢ ─ ⌐ ∫≡⁸ ☿fi♃⁸│כ ─ ─

ה ⁸ ה ┘ ⌐ ⇔≡⁸1993 ⌐₈♄ⱶ ─ ⅝( )₉╩ ⇔√⁹ 

ה ─ ♄ⱶ─ ≢│1991 ⌐⁸ ⇔ ♄ⱶ≢ⱨꜝ♇◦fi◓ ─

⅜ ↕╣⁸2001 ⅛╠│ ♄ⱶ≤─ ⅜ ╕∫√⁹╕√⁸ Ᵽ▬Ɽ☻

β│ ─♄ⱶ⌐ ⅜№╡1905 ⌐ ﬞ ♄ⱶ⁸1908 ⌐ ♄ⱶ≢ ↕╣≡™

╢⁹ ⌂ ≤⇔≡│1998 ⌐ ♄ⱶ⁸2005 ⌐ ♄ⱶ⁸2016 ⌐ ♄ⱶ≤ ♄ⱶ

≢ ⅜ ╕∫√⁹ 

⌂⅔⁸ ⌐ ═√≤⅔╡⁸ ⅜ ≢│ ⌐ ה ⅜ ™⅜⁸☻▬☻⁸ⱨꜝfi☻⁸

⌂≥≢│⁸ ⅜ ─ ≢ Ᵽ▬Ɽ☻≤ⱨꜝ♇◦fi◓ ⅜ ↄ⁸

─ ╛ │ ─ ⅜ ⅛ↄ⁸♄ⱶ ⅜ ⅝™ ⌐│ ╩ ╗

◓fi◦כꜟ☻ ⅜ ╦╣≡™╢⁹ 

 

β Ᵽ▬Ɽ☻│ Ᵽ▬Ɽ☻≤ ∆╢↓≤╙№╢⅜⁸ ─ ≢│₈ Ᵽ▬Ɽ☻₉≤

⇔≡™╢⁹ ⁸ ⇔√ │ ↄ  
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3.2.  ─ ⌂  

⌐│ ⌐ ═√≤⅔╡ ↄ─ ⅜№╡⁸™ↄ≈⅛─ ─ ≢ ⌐

↕╣≡™╢  3- 1⌂≥ ⁹╕√⁸ ─ │  3- 1─≤⅔╡≢№╢⁹ 

│⁸ ♄ⱶ─╟℮⌐ ─ ╩ ∆╢ ⁸ Ᵽ▬Ɽ☻─╟℮⌐

⇔≡ↄ╢ ╩ ∆ ↕∑╢ ┘ ╛ ─╟℮⌐ ╕∫√ ╩ ∆╢

⌐ ≢⅝╢⁹ 

─ ♄ⱶ│ ⌐ ⇔≡™╢⁹ 

 

 

 

⌂ https://www.mlit.go.jp/river/dam/taisa/taisa3.pdf ( 2025- 03-

13)  

 3- 1 ♄ⱶ ─  
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 3- 1 ─  

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ─ ⌐≈™≡  ᵑ ─ ╩   ᵒ ⇔≡ↄ╢ ╩ ∆  ᵓ ╕∫√ ─  
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⌂⅔⁸2008 ⌐ ☿fi♃כ⅜ ⇔√♄ⱶ ⱡ⁸│≢♩כ ╛ ⌐

⇔√ ╩ ⇔√⁹ ≤⇔≡↓─ ╙⁸ ♄ⱶ ╩ ⇔≡  3- 2⌐ ∆⁹ 

 

 

♄ⱶ─ ⱡכ♩ ♄ⱶ ☿fi♃כ 2008 89p   ⌐  

 3- 2 ⌂ ─ ≤ ♄ⱶ 

  

ₒ ₓ ₒ ₓ ₒ ♄ⱶ ₓ 

      

     

♄ⱶ╩ ⇔≡  

♄ⱶ ╟╡  

ₒ ₓ 

ה  ·········· ♄ⱶ⁸ ♄ⱶ╒⅛ 

 ···· ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ╒⅛ 

 

 ········ №╡ 

Ᵽ▬Ɽ☻ ········ ♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ╒⅛ 

ⱨꜝ♇◦fi◓  ···· ♄ⱶ⁸ ⇔ ♄ⱶ 

◓fi◦כꜟ☻  ···· ⁸ ♄ⱶ⁸ ♄ⱶ ╒⅛ 

♄ⱶ ·········· ♄ⱶ⁸ ♄ⱶ╒⅛ 

 ·········· ♄ⱶ╒⅛ 
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3.3.  ─ ⅎ  

3.3.1.  ─ ╣ 

♄ⱶ⌐⅔™≡≥─ ╩ ∆╢⅛⌐≈™≡│ ⅝╩ ⌐∆╢⁹↓↓≢│

⅝⌐ ↕╣≡™╢ ─  3- 2 ≤⁸ ─ ╛ ⌐ ⇔√

─  3- 3 ╩ ∆⁹ 

 

 3- 2 ─ ≤∕─  

  

 

 

 

¶  

¶ 1/ /

 

¶ 

 

¶  3- 3

 

 

 

 

¶ 

 

¶ 

 

¶ 

 

 

 

 

¶ 

 

¶ 

 

¶ 

 

♄ⱶ ─ ⅝  30 3 ה   htt

ps://www.mlit.go.jp/river/shishin_guideline/dam7/pdf/damtyosuichidosyakanritebikiH30.pdf (

2025- 03- 13)  ⌐ ↕╣≡™╢ ╩ ⌐  

  



3 ─ ≤ ─ ⅎ   

45 

 

 

 

 

2005 1

 

 2005 Vol.34 No.3 .34- 41  

♄ⱶ ─ ⅝  30 3 ה   htt

ps://www.mlit.go.jp/river/shishin_guideline/dam7/pdf/damtyosuichidosyakanritebikiH30.pdf (

2025- 03- 13)   ⌐  

 3- 3 ─  
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3.3.2.  ╩ ∆╢ⱨ꜡כ─  

─ │⁸ ⅝╩ ⌐ ℮↓≤⅜ ≤⌂╢⅜⁸↓╣≤│ ⌐ ☿fi♃כ≢

│⁸2008 ⌐ ─ ≤ ה ╩ ╕ⅎ√ ─ ⱨ꜡כ ╩ ⇔

√√╘⁸ ≤⇔≡↓╣╩ ∆╢  3- 4 ⁹ 

⌐ √∫≡ ⇔≡™╢Ɽꜝⱷכ♃│ ה ─╒⅛⌐⁸ ─ ⁸

┘∕─ ⁸ ⁸ ⌂≥≢№╢⁹ 

ⱨ꜡כ│№ↄ╕≢╙ ─ ≡⇔≥◓fi♬כꜞ◒☻ ™╢↓≤╩ ⇔≡⅔╡⁸ ⌐

│⁸ ↕╣√™ↄ≈⅛─ ⌐≈™≡⁸ ╛ ⌐⅔╟╓∆ ╙ ╘≡ ⌐ ⌂

╩ ∫√ ≢ ∆╢⁹ 

≤⇔≡⁸ ⱨ꜡כ╩ ∆╢ ─ ╩ ⌐ ∆⁹ 

ה ⌐ ⅜ ™♄ⱶ≢│⁸ ─ ╩ ╖ ╦∑≡ ╩ ⅎ╢ ⅜№╢⁹ 

ה ─╠⅛♩כ◕ ⅛⁸♄ⱶ╩ ⇔√ ⅛ ╛ ─ ⌂≥

⌐ ⇔≡ ╩ ™⁸ ∑⅜ ⌂ ╩ ⌐ ™≡⅔ↄ ⅜№╢⁹ ⅎ┌⁸

Ᵽ▬Ɽ☻≤ │ ∑ ∞⅜⁸ⱨꜝ♇◦fi◓ │ Ᵽ▬Ɽ☻≤│

╣⌂™ ≢№╢⁹ 

ה Ᵽ▬Ɽ☻─ ⌐≈™≡│⁸2023 ⌐ ☿fi♃כ⅜ ⇔√₈ Ᵽ▬Ɽ☻♩

fiⱠꜟ ─√╘─ ⅝ ₉─ ≢ Ᵽ▬Ɽ☻♩fiⱠꜟ ─

ⱨ꜡כ╩ ⇔≡⅔╡⁸↓╣╩ ≤∆╢  3- 5 ⁹ 

 

│ ─♄ⱶ⌐⅔↑╢ ─ ╩ ╕ⅎ≡ ⱨ꜡כ─ ╩ ⇔⌂

⅜╠⁸ ╩ ⇔≡™ↄ ≢№╢⁹ 
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♄ⱶ─ ⱡכ♩ ♄ⱶ ☿fi♃כ 2008 89p   ⌐  

 3- 4 ☿fi♃כ⅜ ∆╢ ─ ⱨ꜡כ  
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Ᵽ▬Ɽ☻♩fiⱠꜟ ─√╘─ ⅝ ♄ⱶ ⱴⱠ☺ⱷfi♩ )ה )

☿fi♃כ 2023 131p  

 

 3- 5 Ᵽ▬Ɽ☻♩fiⱠꜟ ─ ⱨ꜡כ 
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3.3.3.  ╩ ∆╢ ─  

⌐│ ₁⌐ ╛ ⅜№╡⁸ ♄ⱶ─ ⁸ ⁸ ⁸ ┘

─ ╩ ╕ⅎ⌂⅜╠⁸ ♄ⱶ⌐ ⇔√ ╩ ⇔≡™ↄ ⅜№╢⁹ 

⌐≈™≡ ⌐ ∆╢ ╩╕≤╘√  3- 3⅛╠ ⅛╢╟℮⌐⁸

ⱨꜝ♇◦fi◓╛ ⌂≥│♄ⱶה ה ≤ ⅜ ↄ⁸ ┼─

│ ה ≤ ⅜ ™⁹╕√⁸ ⌐╟∫≡│⁸ ∆╢ ─ ╛ ─

⌐╟╡ ╩ ╘╢↓≤╙ ≢№╢⁹ 

 



 

50 

 3- 3 ╩ ∆╢√╘⌐ ⌂ ─  

 ♄ⱶה ה ה   ∕─ ─  

Ᵽ▬Ɽ☻ ה ⌐ ⅜ ∆╢╒≥─ ╩
≤⇔⌂™ ⌐ ╩ ≢⅝╢  

⌐ꜟⱣ▬Ɽ☻♩fiⱠה ╩ ∆╢ ⌂≥
╩ ≢⅝╢ 

ה ─ ╩ ∆╢↓≤⅜≢⅝╢ 
ה ─℮∟⁸ ╩ ⌐ ╪≢™╢ 

ה ┼─ ⅜ ≢│
⌂™ 
⌐☻Ᵽ▬Ɽה ⅜ ⇔⌂™ ─
♩fiⱠꜟ ⌐∆╢↓≤⅜≢⅝╢ 
ꜟfiⱠ♩ה ⅜ ≢⌂™ 

ꜟfiⱠ♩ה ⌐ ─ ╩
∆╢√╘⁸ ╩ ∆╢
─ ⅜№╢ 

 ◓fi◦כꜟ☻
ⱨꜝ♇◦fi◓ 
 

ה ─ ⁸ ╩ →≡╙ ⅜ ⌂™ 
ה ⌐ ∫≡ ⌐⅔↑╢ SS ⅜ ↄ⌂╠⌂™
╟℮⁸ ╩ ≢⅝╢ 

ה ⅜⁸ ─√╘─ ╩ ╠╣╢╟℮⌂
╩ ⇔≡™╢ 

─ⱶ♄ה ⌐  ╢№⅜♩כ◕

ה ⁸ ╩ ∆╢─⌐
⌂ ⅜ ╠╣╢ 
ה ⌂ ⅜ ⌂╒≥⁸

┼─ ⅜ ↄ⌂™ 

ה ╩≤╢↓≤⅜≢⅝╢ 

♄ⱶ ה ⅜ ≢№╢ 
ה ⅝⌂ ╩ ≤⇔⌂™ 

ה ⅜ ≢№╢ 
ה ⅝⌂ ╩ ≤⇔⌂™ 
ה ⅝╩ ∆╢╟℮⌂ ⅜
⌂™ 

ה ╩≤╢↓≤⅜≢⅝╢ 

ה  ⅜ ⇔╛∆™ ⅜ ↕™⁸
⅜ ⅝™  

ה ♦ꜟ♃⅜ ⅛╠ ╣≡™⌂™ 
─ⱶ♄ה ⌐ ♩כ◕ ⅜№╢ 
ה ─℮∟⁸ ⅜ ≢№╢ 

ה  ⅜♄ⱶ ┼ ∆
╢↓≤╩ ≢⅝╢ 

ה ⌐№╦∑≡⁸♃▬Ⱶ
fi◓╟ↄ ∆╢↓≤⅜≢⅝╢ 

ה ה  ⅜ ™⅛⁸ ╩ →╠╣╢ ─  
ה ⌐ ╩ ╣╢↓≤⅜≢⅝╢ ─  
ה ╩ ⅝∆╢☻Ɑכ☻⅜№╢ 
ה ∆╢ ⅜ ≢ ╩ ≢⅝╢
≢№╢ ─  

ה ┼─ ⅜ ↄ⌂™ ה ╩ ∆╢↓
≤⅜≢⅝╢ 

ה ┼─ ⌐ ⅜ ⌂™ 

ה  ⌐ ⅜ ∆╢╒≥─ ╩
≤⇔⌂™ ⌐ ╩ ≢⅝╢  

ה ─ ─ ⅜∕╣╒≥ ⅝ↄ⌂™ 
ה ─℮∟⁸ ⅜ ≢№╢ 

ה ה ╩ ↕∑╢
⅜ ↄ⌂™ 
ꜟfiⱠ♩ה ⅜ ≢⌂™ 

ה ─ ⌐╟╡⁸ ╩
∆╢↓≤⅜≢⅝╢ 

─ ╩ √↕⌂™ ⅜⁸ ─ ∆═≡─ ≢│⌂™ ╛ ≤⌂╢⁹ 

⌂ ⌐≈™≡│ ⅜ ≢№╢⁹ 
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4.  ─  
≢│ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐≈™≡ ⌂ ╛ ⁸↕╠⌐

│⁸ ⌐ √∫≡─ ╩ ∆⁹ 

⌂⅔⁸ ─℮∟⁸ ⅜ ™ ה ⁸ ≢ ⅜ ⅎ≈≈№╢ Ᵽ▬

Ɽ☻♩fiⱠꜟ ┘⁸ ∞↑⅜ ≢│⌂™⅜ ◓fi◦כꜟ☻─ ─ ≢№╡

≢ ⅜ ⅎ≡⅝√ ♄ⱶ⌐≈™≡│ ⇔⁸∕─ ─ ⌐≈™≡│ ╩ ⇔√⁹ 

 

4.1. ה   

4.1.1.   

ה │ ╙ ↄ ╦╣≡™╢ ─ ≢№╡⁸ ∞↑≢⌂ↄ⁸ ♄ⱶ

⌂≥─ ╙ ≤⌂╢⁹ ⌂ ה ╩  4- 1⌐ ∆⁹ 

≢│ │ ─ ™ ╩ ≤⇔≡ ╩ ™⁸ ≢│ ─ ™ ╙

⌐◓ꜝⱩ╛ⱳfiⱪ ≢ ╩ ∫≡™╢⁹ ה │⁸ ⅎ┌ ♄ⱶ≢│ 40

≢ ─ 3 ⌐ ∆╢ 550 m3╩ ⇔⁸ ♄ⱶ≢│1980 ⌐ ⁸ 20

40 m3─ ╩ ∫≡™╢⁹ 

 

Γ♄ⱶ ─ Δ ♄ⱶ  25

https://doshaken.com/event/images/pdf/H26_presen2.pdf 2025- 03- 13  

 4- 1 ⌂ ⁸  

 

  

Ᵽ♇◒ⱱ►  Ᵽ♇◒ⱱ►  

◓ꜝⱩ  ⱳfiⱪ  
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4.1.2.   

≢⅝╢ │⁸ ─ ╛ ─ ⌂≥⌐╟╡ ⌂╢⁹ ⅎ┌⁸ ⅜ ™

│◓ꜝⱩ ╛◘fi♪ⱳfiⱪ ⅜ ™╠╣╢  4- 2 ⁹ ─ ⅜ ⅛™ ⁸ ≢

⅝╢ ╛ ⇔√ ─ │ ™⅜⁸ ⅜ ⅝™ │ ⅜ ╠╣⁸

≢│◓ꜝⱩ ╛Ᵽ♇◒ⱱ► ⅜ ™╠╣╢⁹╕√⁸ ⇔√ ─ ⌐≈™≡│♄

fiⱪ♩ꜝ♇◒╛ ⅜ ™╠╣╢  4- 3 ⁹ 

 

 
Γ♄ⱶ ─ Δ ♄ⱶ  25

https://doshaken.com/event/images/pdf/H26_presen2.pdf 2025- 03- 20  

 4- 2 ♄ⱶ⌐⅔↑╢ ה ─  

  

 
 

 
Γ♄ⱶ ─ Δ ♄ⱶ  25

https://doshaken.com/event/images/pdf/H26_presen2.pdf 2025- 03- 13  

 4- 3 ┘ ה ─ ≤⌂╢  
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─ ⌂ ╛↓╣╕≢─ ╩  4- 1⌐ ∆⁹ ─ │™∏╣╙ ─

≢№╢⁹ 

⌐ ∆╢ ⌐│ ⌐ →√ ⌂▬fiⱭꜝכ ⱳfiⱪ─╒⅛⌐⁸

כ♃◒▼☺◄ ☺▼♇♩ⱳfiⱪ ╛ ☺▼♇♩ⱳfiⱪ MJP │כ♃◒▼☺◄⁹╢№⅜≤⌂

⌐ ╩ ≤∆╢⅜⁸◐ꜗⱦ♥כ◦ꜛfi⅜ ∆╢↓≤⅜№╢√╘⁸ ∆╢↓≤│

⇔™⁹ ☺▼♇♩ⱳfiⱪ│ ⅜◦fiⱪꜟ≢ⱡ☼ꜟ─ ה ⅜ ⌂™╙──⁸ ⅛

╠◖☻♩⅜ ≤⌂╢ ⅜№╢⁹ 

≢│⁸ ╩╒←⇔⌂⅜╠ ⌐ ≢⅝╢╟℮⁸ ╩≤⌂כ♃♇◌⌐ ⌐

∆╢ ⅜№╢⅜⁸ ⅜ ⌐ ╩ ∆↓≤⅜№╢⁹ ⱳfiⱪ ╛ⱴ▬◒꜡ⱳfiⱪ

⌂≥─ │כ♃♇◌ ⅜ ⅝™⁹ ⱳfiⱪ ─ כꜞ♃כ꜡ ◌♇♃

╛כ כꜞ♃כ꜡♪▬◘─≤⌂ כꜞ♃כ꜡⁸│כ♃♇◌ ⌐ ╩⅛╪≢

⇔╛∆™⁹ 

│ ≢№╢↓≤⅜╒≤╪≥≢№╢⅜⁸ ⱳfiⱪ Ⱪꜝ◓ה ◒♇Ᵽה

ⱱ► ⌐│ ≤ ⅜№╢⁹ ⅜ ╣⌂™ ≢│ ꜚ♬ⱨ꜡כ

♩ ⅜ ™╠╣⁸ ╩ ╖ ╪∞ ≢⁸Ᵽ♇◒ⱱ► ⁸◓ꜝⱩ ⁸ ⌂≥≤

⇔≡ ⇔≡™╢⁹ 

 

 4- 1 ─ ה  

   

 
 ╒←∆  ⅛∆  

*  
─  

ᵑ ᵒ ᵓ ᵔ 

◓ꜝⱩ  ≈⅛╖  Ᵽ◔♇♩─    ừ ừ ừ 
♄ⱶ⁸ 

♄ⱶ 

◘fi♪ⱳfiⱪ  ▬fiⱭꜝכ  ☺▼♇♩   ừ ừ ừ ừ 
♄ⱶ⁸ 

♄ⱶ 

ⱳfiⱪ  ▬fiⱭꜝכ ◓fi▬☻ כ♃♇◌   ừ    ♄ⱶ 

ⱳfiⱪ  ▬fiⱭꜝכ ◓fi▬☻ כ♃♇◌   ừ     

ⱴ▬◒꜡ⱳfiⱪ  ▬fiⱭꜝכ ◓fi▬☻ כ♃♇◌   ừ ừ ừ ừ 
♄ⱶ⁸ 

♄ⱶ( ♄ⱶ)  

Ᵽ♇◒ⱱ►  ∆ↄ™№→  Ᵽ◔♇♩─    ừ ừ ừ 
♄ⱶ⁸ 

♄ⱶ 

ⱳfiⱪ ◓fi▬☻ כ♃♇◌    ừ ừ ừ ừ ♄ⱶ 

│ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔⱳfiⱪ ≢№╢ 
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4.1.3.  ⁸  

≤ ─ ╩  4- 4⌐ ∆⁹ 

ה │⁸ ⅎ┌Ᵽ♇◒ⱱ► ≤◓ꜝⱩ ≢1,000m3/ ≢№╢⁹⌂⅔⁸

╡≢│ ⇔√ ╩ ↄꜘכ♪⅜ ↕╣╢↓≤⅜ ™√╘⁸ ⌐ ∂≡⁸

╣ ┼♄fiⱪ ≢ ∆╢ ⅜№╢⁹ ♄ⱶ─╟℮⌐ ⌐ ℮ ─

─√╘⁸800 / ─♄fiⱪ♩ꜝ♇◒╩ ↕∑√ ╙№╢⅜⁸ ⌐│ ⌐ ⅎ╢

⅛╠ ≢⅝╢♄fiⱪ ⅜ ↕╣⁸↓─ ⅜ ╩ ∆╢ ╙№╢⁹⌂⅔⁸

─ │ ⌐│20 ⅜ 8 ≤ ™⁹ ⌐ ─ ♄ⱶ⌐⅔™≡│⁸

⅜♄ⱶ ⅛╠ 45 ╕≢─ ╩♄fiⱪ♩ꜝ♇◒≢ ⇔√⁹ 

╕√⁸ ◖☻♩│  4- 5⌐ ∆≤⅔╡ ⌐╒╓ ⇔⁸10 ≢ 2.5 /m3⁸20

≢ 4 /m3≢№╢⁹ 

 

 
Γ♄ⱶ ─ Δ ♄ⱶ  25

https://doshaken.com/event/images/pdf/H26_presen2.pdf 2025- 03- 13  

 4- 4 ≤ ─ 1 №√╡ 8 6  

 

 

 4- 5 ≤◖☻♩─   

₈  Ɽ♇◔כ☺  ₉

⌐ 60%╩ ⇔≡  
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4.1.4.  ⌐ ↑√  

╛ ─ ⌐ √∫≡│ ─╟℮⌂ ⅜№╢⁹ 

 

(1)  ↑ ╣ ⁸ ─  

ה ≢│⁸ ⇔√ ─ ⅜ ─Ⱳ♩ꜟⱠ♇◒⌐⌂╢↓≤⅜ ⅎ╠╣╢↓

≤⅛╠⁸ ה ─ ⌐⅔™≡│⁸ ╦∑≡ ─ ↑ ╣ ╛ ─ ╩∆

╢↓≤⅜ ≢№╢⁹ 

 

(2) ─♩כꜟ   

↑ ╣ ⁸ ─ ≤ ∆╢ ≢№╢⅜⁸♄ⱶ │ ⅜ ⅛∫√╡

⅜№∫√╡⇔≡⁸ ⇔√ ─♄fiⱪ≢─ ⅜ ↕╣╢↓≤⅜ ⅎ╠╣╢↓≤⅛╠⁸

─ ⌐№∫√ ♄fiⱪ ─ ╛⁸ ─ ─ ⅜ ≤

⌂╢⁹ 

 

(3)  ╡┼─  

│ ≤⌂╢√╘ ╡⅜ ∆╢⁹ ╡─ ╩ ∆╢√╘⌐⁸ ─

╩ ≢ ℮↓≤⅜ ™⅜⁸ ⌐ √∫≡│↓─╟℮⌐⁸ ♄ⱶ ┘ ─

╩ ╕ⅎ≡⁸ ╛♄ⱶ ─ ⁸ ┘ ┼─ ⅜ ≢№╢⁹ 

 

(4)  ┼─  

─♄ⱶ ─ │ ⅜ ╕∫≡⅔╡ ╩ ⇔≡ ∆╢↓≤⅛╠⁸

♄ⱶ─ ≥ꜟכꜟ ╩ ∆╢ ─ ╩ ⇔≡⁸ ╩ ∆╢↓≤⅜

≢№╢⁹ 

 

(5)  ≢─  

♄ⱶ⌐│◕כ♩╛ ─ ⅜ ↄ ↕╣≡™╢√╘⁸↓╣╠ ≢ ╩

℮ ⌐│⁸ ╩ ⇔⌂™╟℮ ⅜ ≢№╡⁸ ⅎ┌⁸ ↄ─ ⅜ ≢№╣┌

◓ꜝⱩ ⅛╠ⱳfiⱪ ⌐ ╡ ⅎ╢ ─ ⅜ ≢№╢⁹ 
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4.2.  Ᵽ▬Ɽ☻♩fiⱠꜟ 

4.2.1.   

Ᵽ▬Ɽ☻│⁸ ⌐╟╡ ↕╣√ ≤ ╩⁸Ᵽ▬Ɽ☻♩fiⱠꜟ╩ ∂≡

┼ ∆╢ ≢⁸№╢ ─ ⅝⌂ ╙ ≤∆╢↓≤⅜≢⅝╢⁹1998 ⌐

─ ♄ⱶ⁸2005 ⌐ ─ ♄ⱶ≢ ⅜ ╕∫√⁹ ─ ⌐⁸

1905 ⌐♄ⱶ ≤ ╦∑≡ Ᵽ▬Ɽ☻⅜ ↕╣√ ﬞ ♄ⱶ⁸1900 ⌐ ⇔√ ⅜

─◖fi◒ꜞכ♩♄ⱶ ♄ⱶ ≢№╢ ♄ⱶ─ ⌂ Ᵽ

▬Ɽ☻≢№╡1908 ⌐ ⅜№╢⁹ 

─ ≤⇔≡⁸ ♄ⱶ─ Ᵽ▬Ɽ☻─ ╩  4- 6⌐ ∆⁹ 

 
♄ⱶ─ Ᵽ▬Ɽ☻⌐≈™≡ ◦fiⱳ☺►ⱶ ꞉כ◒◦ꜛ♇ⱪ

2000  

 4- 6 Ᵽ▬Ɽ☻ ─ ♄ⱶ   

 

 






























































































































































































