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1  │∂╘⌐ 

  

30 7 │ ─ ⌐ ⅝⌂ ╩╙√╠⇔√ ─ ⌐╟╡ 7 6 ⌐│ ⅛

╠ ⌐⅛↑≡─ ⌐ ⅝⌂ ╩ ⇔ ∕─ ⅜ ⇔≡ 7 7 ─ ⅛╠ 7 8 ─

⌐⅛↑≡│ ⌐ ╩ ≤⇔√ ≢ ╣╛ ⅜ ™≢ ⇔√  

 ≢│ ⌐⅔™≡ ⌂ ⅜ ⇔√↓≤⅛

╠ ≤ ─ ≤─ ≢ ─ ╩ ⇔ 7 13 ⌐₈

₉─ ╩ ⇔√ │ ≤ ─ ≤⌂∫≡⅔╡ │ ─

≢№╢ ─ ─ │ Ɑכ☺╩↔ ™√∞⅝√™  

 │ 31 3 2 ⌐ ≢ ↕╣√₈

₉─ ꜠☺ꜙⱷ⅔╟┘☻ꜝ▬♪ ╩ ⇔√╙─≢№╢ ≢ ╘

╠╣≡⅝√ ⅔╟┘ ─ ⅜╕≤╘╠╣≡™╢ ≢ ╙ ⌂↓≤│ ╛⅛⌐

╩ ™ ∕─ ╩ ⌐ ∆↓≤≢№╢ ה ⇔≡™⌂⅛∫√╠ ∕─ │ ⅛∫√↓≤⌐⌂∫≡⇔

╕℮ ∕⇔≡ ┘ ∂ ⅜ ╡ ↕╣≡⇔╕℮ ⅜ ↄ─ ─ ⌐ ╣ ─ ┼─

ⅎ─√╘⌐ ⇔≢╙ ≡╠╣╣┌ ™≢№╢  

 30 7 ╩ ╡ ∫≡ ₁⅜ ┬═⅝ ≤│ ∞∫√╤℮⅛ ⌐╟╢ ╛

│ ⌂ ╛ ─♃▬Ⱶfi◓╩№╢ ∆╢↓≤⅜≢⅝╢ Ɫ◙כ♪ⱴ♇ⱪ≢ ╩ ⇔

╛ ⅛╠ ↕╣╢ ╩╙≤⌐⇔≡ ⌂♃▬Ⱶfi◓≢ ⌂ ⌐ ≢⅝╢│∏∞⅜ ⅜

∆╢√╘⌐ ⅜ ╦╣╢ ⅜ ╡ ↕╣≡™╢ ⅜ ╕∫≡™╢↓≤╙ ∞⅜ ╩

⌐ ≢⅝≡™⌂™↓≤╙ ≢№╢ ⌐≈⌂⅜╢ ─ ⇔╩∆╢↓≤⅜ ∞╤℮ Ɫ

⌐℮╟─fiכ◔ꜞ ꜠ⱬꜟ 1 5 ─╟℮⌂ꜝfi◒ ↑╩∆╢─│≥℮∞╤℮⅛ ≥╙⅛╠⅔ ╡╕≢ ╕√

⌐ ∆╢ ─ ⌐╙ ≢⅝╢ꜚ♬Ᵽכ◘ꜟ⌂ ≤∆╢ ꜠ⱬꜟ ⌐⌂∫√╠ ⌐ ≤™℮╟℮

⌂◦fiⱪꜟ⌂ ⅜ ∞╤℮ ™ │ ≤⇔≡ ─ ⌐ ∆╢ ╩ √√

╘ ↓─↓≤╩ ⇔√ ∕╣⅜ ⌐ ╡ ╕╣ ∆╢ ┘≤⌂∫≡™╢ ⅜╟

╡ ⌂╙─≤⇔≡ ─ ⌐ ∆╢↓≤⅜ ≢⅝╢ ⅜ ⌐ ╩≤╢╟℮⌐⌂╢↓≤≢

⌐╟╢ ⅜ ⇔≢╙ ╢↓≤╩ ∫≡╛╕⌂™  

 ⌂⅔ ─ ╩ ⇔≡ ∕─╙── ╙ ≈⅛∫√ ─ ≢│ ⌐╦√∫√√╘

⌐ ╩ ℮ ⅜№∫√ ∕─√╘ ∂ ⌐™ↄ≈╙─ ⅜ ⌐ ╢─│ ↑√⅛∫√

⌐ ⅛╠ ≢│ ╩ ╘√⅜ ╙ ∂╟℮⌂ ╩ ⇔≡⅔╡ ∕↓⌐ ⅜

╢↓≤─ ╩ ⇔≡™√ ╗⇔╤ ─ ⅜ ╠⌂™ ╛ ⌐ ╢↓≤╩ ∆═⅝≢│≤

∂≡™√ ≢│ ╩ ⌐⇔≡ ╢ ╡ ─ ⅜ ™╟℮⌐ ╩ ↑√  

╕√ │ ⅜ ™│∏≢№╢─≢ ≤⇔≡ ≢╙ ╩♃כ♦ ⅎ╢╟℮ ∆╢↓≤⅜

╕⇔™ ⇔⅛⇔ ─♃כ♦ ⌂ ─ ♃כ♦⌂™╕™№⅜ │ ─♃כ♦ ╡ ⅝╛

╩ ↄ↓≤⌐⌂╡ ∫≡ ╩ ↄ↓≤╙№╡ ╢ ♃כ♦⌐ ╩ꜟכꜟ─ ╘≡⅔ↄ═⅝≢№

∫√ ⌐ ─♃כ♦ ⅜ ≢№╢⌐⇔≡╙ ⅜™≈≥↓⌐ ∫≡ ≥─╟℮⌂ ≢ ≥─╟

╩♃כ♦⌂℮ ⇔╟℮≤⇔≡™╢─⅛╩ ™ ≢ ∆╢ ⅜№╢≤ ╦╣╢ ∕℮∆╣┌ ⇔√

╟℮⌂ ─ ⌐╙ ≈≢№╤℮ ⌐ ╩ ⌐⇔√ ⌂≥─▪fi◔כ♩ │ ⅜

≢№╢ │ ─ ⌐╟╢ ∂ ⌂▪fi◔כ♩ ⌐ ╙ ⅎ⌂↑╣┌⌂╠∏ √∞≢↕ⅎ

⌐╟╢ ⅜⅛⅛∫≡™╢≤↓╤⌐ ™ ∟╩⅛↑≡⇔╕℮ ─№╡⅛√ ⱴ♫כ כ♦

♃ ⱳꜞ◦כ⌂≥⌐≈™≡ ─ ╩ ⅎ√ ⅜ ≢№╢≤ ⅎ╢  

 ─ │ ─₈ ₉ 2018-5112-001



30 7 ─ ╩ ↑≡ ╦╣√ ╕√ ⌐№√∫≡│

─↔ ╛ NPO ☿fi♃כ ─ ╛ ↄ─ ⅛╠↔

┘⌐↔ ╩™√∞™√ ╟╡ ⇔ →╕∆  

 

    ( ) 

 

 

 

 

₈ ₉  

 

 

 

₈ ₉ 

 

 

 

 

₈ ₉  

  

 

 

   

 

 

◖fi◘ꜟ♃fi♩ ◖fi◘ꜟ♃fi♠ ◖fi◘ꜟ♃fi♠

♬♃◖fi◘ꜟ♃fi♩ ₁

 

 

 

  



2  ⌐⅔↑╢  

 

2. 1 │∂╘⌐ 

 307 ≢│ ⌐ ⌐ ⅛ↄ

⌐ ∫√ ⅜ ↕╣ ↑╢≤≤╙⌐

⌐│ ⅜ ↕╣╢↓≤≢ ╩ ⌐

⌐ ™ ≢ ⌂ ≤⌂∫√ 7 5 ⅛

╠7 8 ⌐⅛↑≡ ≢ ™ ⅜ ↕╣

≢│ ⌐ ≢ ⅜ ⅛∫√ 2- 1- 1

⇔⅛⇔ 4 ─℮∟≢ ╙ ⅜ ⅝⅛∫√─

│ ≢№╡ │ 31 ℮∟4 │

⌐ ∫√ ≢│413 ≢ ⅜ ⇔

╕√ ─ ╛ ↄ─ ≢ ⅜

⇔√  

 ⌐⅔↑╢ ─ 1 │

≢69.5 mm 8 6 41 ≢59.5 mm

7 07 10 ╩ ⇔ 1 ─7

─1 ╩ ⇔√ ╕√ ≢│ ≤

≢ 105mm/h╩ ⇔≡

™╢ ↓─ ─ ⅜ ─ ⌐№√╢  

 │ ─ ⅔╟┘ ╩ ╣╢ ≢№

╢ 2- 1- 2 ─ ⌐│ ♄ⱶ≤ ♄ⱶ⅜

⇔ ∕╣╠│ ⌐⅔↑╢ ╩ ∆╢ ╩ ∫≡™

╢ ⇔⅛⇔⌂⅜╠ 30 7 ≢│ ⌂ ⌐╟

╡ ♄ⱶ⅜ ╩ ™ ╢ ╖≤⌂╡ ♄ⱶ≢

₈ ₉⅜ ↕╣√ ↓─↓≤╩ ╕ⅎ

┼─ ╛ ─№╡ ♄ⱶ ⌐≈™≡─ ╩

℮↓≤╩ ⌐ │ ♄ⱶה ♄ⱶ─

⌐ ╦╢ ⌐ ∆╢ ─ ₈ ─ ₉

≤™℮ ╩ ⇔√ ─ ⌐│

─╒⅛ ⅛╠

⅜ ≤⇔≡ ╦∫√ ─ ≢

↕╣√ │ ─ⱱכⱶⱭכ☺

http://www.skr.mlit.go.jp/kasen/kensyounoba/kensyounoba.html

2019 2 26 ≢ ↕╣≡™╢─≢ ⌐≈™≡

│∕╣╩↔ ™√∞⅝√™  

 ≢│ ╠ ┘ ⌐╟╢ ─ ─ ─ ≢─ ─ ╠

⅜ ∫√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╩╕≤╘ ♄ⱶה ♄ⱶ─ ┼─

╛ ─ ─№╡ ⌐≈™≡ ∆╢ ╕√ ─∕─ ─ ⌐⅔↑╢ ─ ⌐≈™

≡╙ ╩ ℮  

  

2- 1- 1 ▪ⱷ♄☻ ─  

7 5 00 8 24  

2- 1- 2 ≤ ♄ⱶה ♄ⱶ 

 



2.2 ♄ⱶ ⅔╟┘ ┼─  

2.2.1 ─ ⅔╟┘♄ⱶ ─  

 ≢│ 7 4 22 ╟╡ ⅜

⌐ ⅝ ⌐╟∫≡│ 600 mm╩ ⅎ╢

╩ ⇔√ 2- 2- 1 ⌐ 7 3 ⅛╠ 7

╕≢─ │ ≢ 20 mm h-1╩ ⅎ╢

╩ ⇔ 7 ⌐│ ♄ⱶ ─

│ ≤⌂╢ 53 mm h-1╩ ⇔√ ↓─

⌐╟╡ ─ ≢

│ ≤⌂╢ 8.11 m╩ ⇔√

♄ⱶ ≢│ 1/100 ⅜ 365 mm / 2

≢№╢≤↓╤ 421 mm / 2 ─ 1/258)╩

⇔ ⌐ ♄ⱶ ≢│ 1/100

⅜ 360 mm / 2 ─≤↓╤ 380 mm / 2 ─

1/145 ╩ ⇔√ 2- 2- 2 2- 2- 3 ≈╕

╡ ╩ ╢ ⅜ ♄ⱶ─ ≢

↕╣√ ♄ⱶ┼─ ╙ ♄ⱶ≢│ 1,942 m3 / s ♄ⱶ≢│ 3,800 m3 / s≤ ╩ ⅝ↄ

╢ ∕╣∙╣ 62 806 m3 / s ─ 2.4 5 13 2,244 m3 / s ─ 1.6

╩ ⇔√ ♄ⱶ ≢─ ─ Ɽ♃כfi│ ≢№╡ ⌐╟╡ ⅜ ≢№

∫√≤↓╤⌐ ♄ⱶ ≢ 30 50 mm / h ♄ⱶ ≢ 20 50 mm / h ─ ╩

⇔√  

 ♄ⱶ─ ≢│ ─ ⅜ ⇔√ ≢│ 2,873 2,087 786

─ ≡─ ⅛╠─ ⌐⅔™≡│ ╩ ⇔ 440 ha─

≢№╢ ⅛╠ ♄ⱶ ─ ⌐⅛↑≡│ ⌐╟╡ 485 ha─ ⅜ ⇔√

♄ⱶ ─ ≢│ ╩ ⌐ ╢ ⌐╟╡ 70 ha 570

80 ─ ⅜ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2- 2- 2 ♄ⱶ⌐⅔↑╢Ɫ▬◄♩◓ꜝⱨ 

30 7  

 

2- 2- 3 ♄ⱶ⌐⅔↑╢Ɫ▬◄♩◓ꜝⱨ 

30 7  

 

2- 2- 1 ─ 7 4 8  

 



 

 

 

 

 

 

 

 

 

  

2- 2- 4 ♄ⱶ⌐⅔↑╢  

ה  

2- 2- 5 ♄ⱶ⌐⅔↑╢  

ה  



2.2.1 ♄ⱶ ─  

a) ♄ⱶ 

 ♄ⱶ─ │ 350 m3≢№╡ 300 m3 / s╩ ≤⇔≡ ∕─ ⅜ ⇔

⅜ 167.9 m⌐ ∆╢≤♄ⱶ ╩ 400 m3 / s╕≢ →≡ ╩ ∆╢₈

₉╩ ⇔≡™╢ ╕√ ⅜ 169.4 m⌐ ⇔ ╩ ⅎ╢ ╣⅜№╢ ⌐│ ♄ⱶ

⅛╠─♄ⱶ─ ╩ ╕≢ ₁⌐ ↕∑╢₈ ₉⌐ ∆╢↓≤≤⇔≡™╢  

 30 7 ≢│ 6 22 00 ⌐ ╩ ⇔ 7 6 20 ╟╡

╩ ⇔√ 2- 2- 4 ∕─ 7 7 50 ⌐ ♄ⱶ ╩ ⇔ 13 00

⌐ ╩ ⇔√ ♄ⱶ─ │ ─ ≤ ═≡ ─ ⌂ ⌐ ╕∫≡

╘≡ ∟ ⅜╡⅜ ™ ⅜№∫√ ⌂⅔ ♄ⱶ⌐⅔™≡│ ─ ╕≢⌐

╩ ⇔ ╩ ╟╡╙ 3.5 m →≡™√ ↓╣⌐╟╡ ─ 1.7

─ 600 m3 ╩ ⇔≡™√  

b) ♄ⱶ 

 ♄ⱶ─ │ 1,650 m3≢№╡ 600 m3 / s╩ ≤⇔≡ ∕─ ⅜

⇔ ⅜ 84.0 m⌐ ∆╢≤♄ⱶ ╩ 850 m3 / s╕≢ →≡ ╩ ∆╢₈ ₉

╩ ⇔≡™╢ ╕√ ─ ≢ ⅜ 87.5 m⌐ ⇔ ╩ ⅎ╢ ╣⅜№╢ ⌐

│ ♄ⱶ⅛╠─ ╩ ╕≢ ₁⌐ ↕∑╢₈ ₉⌐ ∆╢↓≤≤⇔≡™╢  

 30 7 ≢│ 7 4 15 ⌐ ╩ ⇔ 7 35 ╟╡

╩ ⇔√ 2- 2- 5 ∕─ 7 8 43 ⌐ ♄ⱶ ╩ ⇔ 12 42 ⌐

╩ ⇔√ ♄ⱶ─ ╙ ♄ⱶ ⌐ ─ ≤ ═≡ ─ ⌂ ⌐

╕∫≡ ╘≡ ∟ ⅜╡⅜ ™ ⅜№∫√ ♄ⱶ≢╙ ╩ ⇔≡⅔╡ ╩

╟╡╙ 3.6 m →≡™√ ↓╣⌐╟╡ ─ 1.4 ─ ╩ ∆╢ ≤⇔≡ 2,230 m3

╩ ⇔≡™√  

 ♄ⱶ≤╙⌐ ♄ⱶ─ ⌐ ╡ ┼─ ─ ╩ ∆╢≤≤╙⌐ ♄ⱶ─ ⌐│

◘▬꜠fiה☻Ⱨכ◌ ⌂≥⌐╟╢ ה ╩ ⇔√ ╕√ ╕√ⱱ♇♩ꜝ▬

fi⌐╟╢ ╩ ™ ─ ⌐╟╢ ─ ╖ ╩ ⇔≡™√  

 ≢│ 7 2 30 3 11 ⌐ ⌐ ∆╢ⱱ♇♩ꜝ▬fi╩ ↑

┼ ─ ╩ 3 13 ⌐ ⇔√ ∕─ ♄ⱶ─ ─ ╖╩ ╕ⅎ 5

⅛╠ 5 30 ╩ ⌐ ╩ ⌐ ╩ ∆╢↓≤╩ 3 30 ⌐ ≢ ⇔

ה ה ─ ╩ ⇔√ 4 30 ⌐ ─

⅜ 6 20 ⌐⌂∫√ ─ⱱ♇♩ꜝ▬fi╩ ↑ 5 ─ 5 10 ⌐

╩ ⌐╟╢ ⌐╟╢ ╩ ⇔√ ⌂⅔ ≢│ ⅜ ↕╣

≡⌂™↓≤⅛╠ Ɫ◙כ♪ⱴ♇ⱪ│ ≢№∫√  

≢│ 7 6 10 ⌐ ה ה ה 6 30 ⌐ ה ה ה 7 ⌐

ה ה 7 10 ⌐ ה ┼∕╣∙╣ ╩ ⇔√ ∕─

⅛╠ ─ 6 58 ╩ ↑≡ 7 30 ⌐ ╩ ≤⇔√

╩ ⇔√ │ ╟╡ ─ ┘

≤⌂╢↓≤⅜ ┼ ↕╣╢≤≤╙⌐ ⱷכꜟ⌐╟╢ ─ ⌐╟╢

─ ┘⅛↑ ◄ꜞ▪ⱷכꜟ⌐╟╢ ─ ╩ ⇔√ ⌂⅔ ⅛╠

≢│ ─ ⅜ ↕╣≡™⌂™ ╕√ ─ Ɫ◙כ♪ⱴ♇ⱪ│

≢ ≢№∫√  

  



2.2.3 ─ ─ ≢ ↕╣√  

a) ⌂  

ה ─ ─ ≢ ⅜≥─╟℮⌐ ↑ ⌐ ╦∫√⅛╩ ⇔ ╩ ∆╢

⅜№╢  

fi꜠▬◘ה ☻Ⱨכ◌ ─ ⅜ ↓ⅎ⌂⅛∫√≤™℮ ⅜ →╠╣√  

ה ⌐╟╢ ┼─ ≤⇔≡ ╛ ◘▬꜠fi ◄ꜞ▪ⱷכꜟ⅜ ↕╣√⅜

⌐│ ⌂ ─ ⅜ ⌐ ╦╣⌂⅛∫√ ⅜№╢ ⌂ ≢─ ╩ ⇔≡™ↄ ⅜

№╢  

ⱶ♄ה ─ ⌐≈™≡│ ⌐ ⅎ ♄ⱶ ╩ ⇔√ ─ ⌐

∆ ⅜№╢  

b) ─ ⌂♃▬Ⱶfi◓ 

ה ─ ─♪כ⸗─ ╡ ⅎ⅜ ≢№╡ ∕─♃▬Ⱶfi◓╩™⅛⌐ ≢ ≢⅝╢⅛⅜

─ ⌂≤↓╤≢№╢ ╩☻ⱶכ☼⌐≢⅝╢ ╖╩ ∆╢ ⅜№╢  

c) ─  

─ⱶ♄ה ≤ ↕╣╢ ⅜ ╛ ─ ≢ ≢⅝≡™⌂⅛∫√ ⅜№╡

♄ⱶ ⌐╟╢ ┼─ ─ ╩ ╢ ⅜№╢  

─ⱶ♄ה ⌐≈™≡ ≤⌂╢ ⅜ ⌐ ↕╣≡™⌂™ ⌐╟╢

ה ≤ Ɫ◙כ♪ⱴ♇ⱪ─ ⅜ ≢№╢  

─ⱶ♄ה ╛ ⅜ ⌐ ↕╣≡™⌂™ ⅜№╢ ╛ ⌐ ⇔ ╩ ∂≡♄ⱶ

╛ ⌐ ∆╢ ╩ ∆╢ ⅜№╢  

ה ─ ↑ ⅜ ╩ ⅛∑≡™⌂™ ─ ↑ ─ ⅜ ╦╢↓≤⅜ ≢ ⌐ ⌐

╢ ─ ≢ ⌐ ⇔≡╙╠℮↓≤╛ ─ ╩℮╕ↄ ⅛⇔≡™ↄ ⅜№╢  

ה ⌐ ↑≡ ─ ─ ─ ╛ ╩ ℮ ⅜№╢  

d) ─  

ה ─◘▬꜠fi╛☻Ⱨכ◌⌐╟╢ │ ∕─ ⅜╙√╠∆ ─ ╛ ⅜

⌐ ⅎ╠╣⌂⅛∫√ ⅜№╢  

ⱶ♄ה ⅛╠ ⌐ ⇔≡│ ꜞ▪ꜟ♃▬ⱶ≢ ₁⌂♄ⱶ⌐ ∆╢ ⅜ ╦╣≡™╢⅜

⌂ ⅜ ↄ ⌐♄ⱶ ⅛╠ ┼ ↕╣√ꜞ◄♂fi ⅜∕╣╠╩ ∆╢⌂≥─

⅜ ≢№╢  

 ─ ╩ ╕ⅎ≡ ה ⌐╟╢ ─ ─ ╛ ⌐ ┘≈ↄ

─ ╩◦☻♥ⱶ ⌐ ╢ ─ ≢⅔↓╡℮╢ꜞ☻◒╩ ≢ ╛

⌐╟╢ ╛ ─ ≈─ ⌐ ⇔≡ ─≤╢═⅝ ⌐≈™≡ ⅜ ╦╣√⅜ ↓

╣⌐≈™≡│ ─ ╩ ⅎ╢√╘⌐ ∆╢ ⌐≈™≡│ ─ ─≤╡╕≤╘

http://www.skr.mlit.go.jp/kasen/kensyounoba/kensyounoba.html2019 2 26 ╩↔ ™√∞⅝√™  

 

2.2.4 ╟╡ ⌂♄ⱶ ─ ─ ≢ ↕╣√  

a) ─  

⌐ ≠ↄ ╩ ╢ ╡ ™ ⌐ ⅎ≡╟╡ ↄ─ ╩ ∆╢↓≤⅜ ≢№╢  

╩ ╛⅛⌐ ⅎ╢╟℮ ─ ╩ ∆╢ ⅜№╢ √∞⇔ ╛ ┼─ ⌐

│ ╩ ℮ ⅜№╢ ⌂⅔ ─ ╩ ╛∆™ ╩ ⅎ╢√╘ ⌐ ≠ↄ ─

╩ ↕∑╢ ⅜№╢  

 



b) ♄ⱶ ─  

♄ⱶ ⌐╟∫≡ ⅜ ∆╣┌ ♄ⱶ≢│ ╟╡ ⅝⌂ ⌐ ∆╢

⅜ ≤⌂╢ ↓╣⌐╟╡ ♄ⱶ─ ─ ≢♄ⱶ ╩ ↕∑╢

↓≤╙ ≤⌂╡ ╟╡ ⌂ ⌐ ∆╢ ⅜ ≤⌂╢ ♄ⱶ ─ ⌐ ╦∑≡

⌐ ≤⌂╢╟℮⌐ ♄ⱶ ┘ ♄ⱶ─ ─ ╩ ℮ ⅜№╢  

╕√ ─ ─ ╙ ≢№╢ ♄ⱶ─ │ ≢ ⌐ ∆↓≤⅜≢⅝╢

≢ ↕╣≡™╢√╘ ─♄ⱶ ╩ ⌐ ⇔⅝╣≡™⌂™ ─ ⅜ ∆

╢≤ ♄ⱶ╛ ♄ⱶ─ ⌐⅔↑╢ ─♄ⱶ ╩ ↕∑╢↓≤⅜ ≤⌂╡ ♄ⱶ│

╟╡ ⌂ ⌐ ⇔≡ ╩ ∆╢↓≤⅜≢⅝╢  

c) ╩ ⇔√♄ⱶ─ ⌂ ─ ┼─ ≠↑ 

30 7 ─ ♄ⱶ ─ 2 ⅛╠ 6 ≢─ 6 ─ ⅜ ≤ ⅝ↄ ⇔≡™

√↓≤⅛╠╙ ⅛╢╟℮⌐ ─ ─ ≢│ ╙≡∫№≢ⱶ▬♃♪כꜞ─ ⌐

≤ ⅝⌂ ⅜№╢√╘ ∟⌐♄ⱶ─ ┼ ∆╢↓≤│ ≢№╢ ⇔⅛⇔ ה ─

─√╘─ ╩ ╘╢ ⅜№╢  

d) ⌂ ─  

─ ⇔∞↑≢ ─ ╩ ∆╢↓≤│≢⅝⌂™√╘ ♄ⱶ─ →╛ ⅛╠

┼─ ⌐╟╢ ─ ╙ ∆╢ ⅜№╢  

 

2.2.5  ─ ◦Ⱶꜙ꜠כ◦ꜛfi 

 ♄ⱶ─ 3 km⌐ ∆╢ │ ♄ⱶ─ ─ ╩ ⌐ ↑╢ ≢№╢

─ ─ ╩ ⇔ↄ ∆╢√╘⌐ ◦Ⱶꜙ꜠כ◦ꜛfi iRIC International River Interface 

Cooperative╩ ™≡♄ⱶ⅛╠─ ≤ ╛ ─ ╩ ∫√ iRIC│₈  

₉⅜ ⇔√ ─ ♁ⱨ♩≢№╢ 1) ↓↓≢│ iRIC♁ⱨ♩►▼▪─♁ꜟⱣכ≢№╢Nays2Dflood╩ ™

≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√ Nays2Dflood│ ≢ ╩ ™√

⌐╟╢ ♁ꜟⱣכ≢№╢  

  

 

 

 

 

 

 

 

 

 

 

 

  
2- 2- 6 ◄ꜞ▪ 2- 2- 7 ↕╣√ ≤

ה ה ה ╠ ⅔╟┘ ─

⅛╠ ╠╣√  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

│⌐♃כ♦ ⸗♦ꜟ 5 m

ⱷ♇◦ꜙ ⅔╟┘ ALB ♃כ♦

╩ ⅎ ╩ ℮╟℮⌐ ◄ꜞ▪╩

⇔√ 2- 2- 6 ─ │ 5 m ♃

▬ⱶ☻♥♇ⱪ│ 0.05 ≢№╢ ─ ⌐│

♄ⱶ ╩ ⅎ

⅛╠─ ≤⇔≡♄ⱶ ─ 30%╩

♄ⱶ ─ ─ ⌐ ⅎ√ ─

│ ≤⇔√ │

≤╙⌐ 0.03 m-1/3 s╩ ⅎ√  

2- 2- 7 │ iRIC⌐╟∫≡ ↕╣√

≢№╢ ≢ ∆╢ ─ ≤ ═≡ ≤╙⌐╟ↄ ⇔≡

⅔╡ iRIC⌐╟╢ ◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ⌂╙─≢№╢↓≤╩ ⇔≡™╢  

 ⌐ ─ ─ ╩ ∆╢ 2- 2- 8⌐ ∆ ╡ 6 20 ⌐ ╩ ⇔

√ 20 ─ 6 40 ⌐│ ─ ╟╡ ⇔ ╘ ™∫√╪ ⅜ ╕╢≤ ─

⌐ ⅜ ⌐ ⅜╢ ⅜ ↕╣ ╕√ ╙ ⌐ ∆╢↓≤⅜ ↕╣√ ∕─ 20 ─

7 00 ⌐│ 2 3m ─ ⌐ ⇔≡™╢ ∕─√╘ ⌐ ≠™≡⅛╠ ╩ ⇔≡╙ ⅜

2- 2- 8 ─ 6:20 7:10  

2- 2- ⱶכⱪⱱכꜟ◓ 9 ─ ─

─ 7 4 ⌐ ↕╣√  



⌐ ╦⌂™ ∞∫√≤ ⅎ╠╣╢ 7 00 ─ ─₃ ╢№≢ⱶכⱪⱱכꜟ◓│ ─ⱶכⱪⱱכꜟ◓─⧵

⅜ ─ ─ 7 4 ⌐ ∫√ ⅜ 2- 2- 9≢№╢ ─ ™ ╡№≢ⱶכⱪⱱכꜟ◓⅜ 1

─◄fi♩ꜝfi☻ ⌐ ™ ↕╕≢ ⅜ ⇔≡™╢↓≤⅛╠ │ 2 3 m─ ≢№∫√↓≤⅜℮⅛⅜

ⅎ╢ ─◦Ⱶꜙ꜠כ◦ꜛfi 2- 2- 8─ 7:00╛ 7:10 ≤ ⇔≡⅔╡ ─♃▬Ⱶfi◓╛

⌐≈™≡╙◦Ⱶꜙ꜠כ◦ꜛfi─ ⅜ ╘╠╣√  

⌂⅔ │≢ⱶכⱪⱱכꜟ◓─↓ ⅜ 5 10 ⌐ ≢ ─ ┘⅛↑╩ ⅝ ∆←⌐ⱱכⱶ⌐

╩ ╣≡ ≢ ≡™╢ ╩ ↓⇔≡ ╩ 1 ⌐ ╘╢╟℮☻♃♇ⱨ─ ⌐ ╩⇔√ 5 40

⌐│ 1 ⌐ ─ ⅜ ╕╡ ≢ ⌂ ⌐ ┌╣ ╘ ─ ⅜ ⇔√─│ ♄ⱶ≢

⅜ ╦╣╢ 10 ─ 6 10 ≢№∫√ ↓─↓≤⅛╠ ─ ┘⅛↑╩ ™≡ ╘⌐ ╩

⇔√↓≤⌐╟╡ ≢ ⅜ ⌐ ∫√≤™℮ ≢№∫√↓≤⅜ ⅛╢  

 │8 ⌐ ≤⌂╡ ∕─ ⅜ ™√ ╕√ ↓─◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╠╣╢ ─

╟╡ 441 ─ ⅜ ─ ╣─Ⱳ♩ꜟⱠ♇◒⌐⌂∫≡™╢↓≤╙ ↕╣√  

 

2.2.6 ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ─  ╩ ≤⇔≡  

 2.2.5 ≢ ←∆─ⱶכⱪⱱכꜟ◓√═ ↄ⌐

⅜№╡ ↓─ │ ⌐ ⇔≡ ⇔≡™╢ 2- 2- 10

─ᵑ │ ╛☻♃♇ⱨ│⅔╠∏ │ ⇔

⌂⅛∫√⅜ ≢│ ⌐ ∆╢ ⌐≈™≡ ∆╢

√╘⌐ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╩ ∫√ ◦

Ⱶꜙ꜠כ◦ꜛfi≢│ ─ ╩ ╗ ⅜

╩ ∫≡ ⌐ ∆╢ ╩ ⌐ ∆

╢ ─ ⌐│♄▬◒☻♩ꜝ ╩ ™╢

─ 5 ─ │1.0 m / s ─

│0.5 m / s ≤⇔≡ ╩ ∫√ ╕√ ≤⇔≡

Ⱡ♇♩꞉כ◒GIS♦כ♃╩ ™√ 2- 2- 10⅜ ◦Ⱶꜙ

fiꜛ◦כ꜠ ≢№╢ │

─ ╡ 2ﬞ ⌐ ⇔√ ─ │ ─ ─

│ ─ ╩ ⇔≡™╢

⅜ ╩ ⇔≡⅛╠ ⌐ ∆╢╕≢─ ╩ 2- 2- 11⌐ ∆ ╕√ 2- 2- 1⌐ ─

╩ ∆ ↓─ ╟╡ ─ ─ │852 14 ≤⌂╡ 441 ─ ╙

ↄ ╣√ ⅛╠ ╩ ⇔√ No.6 ╟╡╙ ⌐ ∆╢ ⅜ ™ ≤⌂∫√ ─

≢│ ⅜ ◌ ⌐ ⇔≡™╢↓≤≢∕─ ≢ ⅜ ∆╢↓≤⅜ ⅎ╠╣╢ ╕√ ↓─◦Ⱶ

│≢fiꜛ◦כ꜠ꜙ ─╖─ ╩ ≤⇔√⅜ ─ ≢│ ↄ─ ⅜ ⌐ ╪≢ ∆╢↓

≤╛ ╙ ╕╣╢↓≤⅛╠ ─ ╩ ⅎ╢ ╙ ⌐ ⅎ╠╣╢ ≢ ═√╟℮⌐

≢│ ⅜ ∆╣┌ ─ ⌐ ⅜ ⌐ ⅜╡ ╙ ⌐ ∆╢ ⌐ ™─

≢│ ⌐ ⌐ ╩╙∫≡ ╩ ∆╢ ⅜№╢↓≤⅜ ↕╣√  

 

2.2.7 ╕≤╘ 

 ≢│ ♄ⱶ≤ ♄ⱶ─ ┼─ ╛ ─ ─№╡ ⌐≈™≡ ╩ ∫√

♄ⱶ ≢│♄ⱶ⅛╠─ ⌐╟∫≡ ⌂ ─ ⅜ ∂≡™√↓≤⅛╠ │ ─

⌐♄ⱶ─ №╢™│♄ⱶ ⅛╠─ ─ ╩ ╖ ╣≡™ↄ ⅜№╢≤ ⅎ╠╣╢ ╕√

⅜∕╣∙╣ ≥─♃▬Ⱶfi◓≢ ╩∆╢⅛╩ ⇔√₈♃▬ⱶꜝ▬fi₉─ ╙ ≢№

2- 2- 10 ◦Ⱶꜙ꜠כ◦ꜛfi─  



╤℮ ─ ⌐⅔™≡╙ ╛ ≢│♄ⱶ ⅛╠ ↕╣╢ ╛♄ⱶ─ ─ ╩

⇔√♃▬ⱶꜝ▬fi ─ ╩ ╘╢↓≤≤↕╣≡™╢ ╕√ ♄ⱶ╛ ♄ⱶ∞↑≢

⌂ↄ ─ ─♄ⱶ≢╙♄ⱶ ≢│ ─↓≤⅜ ∂╢ ⅜№╢√╘ ⌂ ≤ ⅜ ∞≤

ⅎ╠╣╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

No.1  852 

No.2 650 

No.3 746 

No.4 652 

No.5 212 

No.6 838 

 

2- 2- 11 ◦Ⱶꜙ꜠כ◦ꜛfi─  



2.3 ⌐⅔↑╢  

 ≢│ ⌐ ⌐ ⇔√↓≤╛ ∕╣┼─ ≤⇔≡ ♄ⱶ≤ ♄ⱶ─

⅜ ╦╣√√╘ ⅔╟┘ ≢ ⌂ ⅜ ⇔√  

 ─ ≤ │ ⌐ ╛ ─ ⌂≥≢ ↕╣≡™√ ▪◒☿☻⅜ ⇔ ╘√ 7

11 ─ ⌐≈™≡ ╩ ∫√ ≢│ ≤ ╩ ∆╢≤≤╙⌐

⌐ ─ ⌐≈™≡ ⅝ ╡╩⇔√  

 ≢│ ─ ╛ ●ꜝ☻ ╛ⱨ▼fi☻ ⌂≥⌐ ↕╣√ ─ ה ╣ ⌂≥─

◗Ⱶ ─ ╩ ⇔ Ɫfi♪꜠ⱬꜟ≢ ↕╩ ⇔√ ╣ ⌂≥ ™╙─│ ─ ╩ ℮√╘

─ ™ ≤⌂∫√ ↕│∕─ ╛ ─ ⅔╟┘ ↄ─ ⅛╠ ⇔√ ─ │

∆═≡ ↄ─ ╩ ≤⇔√ ≢№╢1 ╕√ ╛ ≢│ ◗Ⱶ⅜ ⇔≡ ≤

╩ ╣√ ⅜ ⌐ ≢⅝╢ ╙№∫√ ∕─╟℮⌂ │ ─ ⌂ ╩ ∆ ≤

⇔ ≤⇔√ ⌐ ╠⅜ ⇔√ ─ ╛ ─ ⌐≈™≡ ↔≤

⌐ ∆╢  

 

2.3.1  ⌐⅔↑╢  

 │ ─ ≤ ⌐ ⇔≡™╢ 441 ⅜ ╩ ╢ ≢

─ ╛ ⅜ ╕∫≡ ╩≈ↄ╢√╘ ─ ≤⌂∫≡™╢ ⌐│

⌐ 110₩120 m─ I≤ ─ ⌐ 110₩115 m─ II⅜ ⇔≡™╢

─ │105₩110 m≢ ─ ≤─ │ 5 m№╢  

 2- 3- 1⌐ ─ ≢ ⇔√ ╩ ∆ ⌐⅔↑╢ ─ │ ─

410 cm≢№╢ 2018│ ─ ☿fi♃546≡™⅔⌐כ cm─ ╩ ⇔≡⅔╡ ≢

─ ─ ⅝⌂◄ꜞ▪≢│ ⅜4 m╩ ⇔≡™√↓≤⅜╦⅛╢2  

 ─ ⌐≈™≡ ≤─ ≤™℮ ⅛╠ ∆╢ 2- 3- 2 ⇔√╟℮⌐ │

⌐ ⇔≡⅔╡ 441 ⅜ ╢ ─∆← ≢ ≤⌂∫≡™╢ ♄ⱶ─ ≢ ─

⅜№⅜╡ ⌐↓─ ≢ ⅜ ∫≡ ≢ ⇔√≤ ↕╣╢3 ─ ≢ │ ⌐

⇔√ ╕√ ─ ─ ≢│ II─ ≢│ II⅔╟┘I⌐ ⅜ ╪∞

─ ™ │ ⌂ ≤⇔≡ ─ ≢╙ ⌐ ╘╠╣╢⅜ ≢╙ 171 cm─

⅜№╢ ⇔⅛⇔ ⅜1.5 m ─ ⌐ ⇔√╦↑≢│⌂ↄ ╛

─ ∆╢ ─ │ ╩ ╣√  

 ⌐╖╢≤ ─ │ ⌐ ⇔ │1.5 m╩ ⅎ√ ╟╡ 5 m ™

II≢│ ⅜ ⇔√ II─ │131 cm≢№╢ ╕√ ≢│ ↕3₩4 m─

≢ ≤ I⅜ ⇔≡ ⇔≡™╢⅜ │ I─ ╕≢ ⇔≡™╢ ∕─

│ ↄ≢│3 mↄ╕≢ ⇔√ I╙II╙ ⅜ ⌐ ⅛∫≡ ⇔≡™╢√╘ │

⌐ ┌∆ ⌐≤≥╕∫√≤ ⅎ╠╣╢ ─ ≢╙ II─ ⌐ ↄ ≢│ │

╩ ↕∑≡ ↕╠⌐ ⌐╕≢ ⇔√ ─ ≢│ │3 m™⅜ ─√╘

│ ⌐ ™ ™ ⌐ ╠╣≡™╢  

 2- 3- 3⌐ ─ ╩ ∆ ⅜ ≢╒╓ ∞∫√≤ ∆╢≤ ─ ™  

                                                   
1 ─ ╩ ╩ ≤⇔≡ ∆╢↓≤⅜≢⅝╢╟℮⌐ ⌂≥─ ⅔╟┘ ↄ─ ⅛╠─ ↕≤⇔≡

⇔≡™╢ ↓─√╘ ⌐╟∫≡│ ─ ↕⅜ ↄ─ ╟╡ ™√╘⌐ ⅜ ─ ⌐⌂∫≡™╢  
2 2018 1  

 https://www.ehime-u.ac.jp/wp-content/uploads/2018/07/798587579d58363ee38642c59122f094.pdf 

2019 2 3  
3 ≢ ⌐≥─ ⅛╠ ⅜ ⇔√⅛│ ≢⅝≡™⌂™  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 3- 1 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 3- 2 ─ ≤  

│ ─ ⌐╟╢ 

(cm)

0 100'm

(cm)

II

I

0 100'm



 

  

 

 

 

 

 

 

 

 

 

2- 3- 3 ─  

╟╡ │ ⅛╠─  

 

≢ ⅜ ↄ⌂╡ ─№╢ I⅔╟┘II≢│ ─℮∟≢╙ ─ ™ ה

─ ⌐ ↕╣√↓≤⅜ ≢⅝╢  

 ─ ⌐ ∆╢ ≤⇔≡ ⱨ▼fi☻╛ ⌂≥─ ╛ ─ ⅜ ≢⅝╢ ─ ─

⅜№╢ ─ ≢│ ⱨ▼fi☻╛Ⱪ꜡♇◒ ⅜ ─ ⌐ ⅛∫≡ ⇔≡™╢─⅜ ≢

⅝√ 2- 3- 1 ╕√ ─ │ ⌐╟∫≡ ⇔ ↕╣√ │ 150 m ╕≢

⇔√ ⅜ ╕≢ ⇔√№≤ ⌐ ∫≡™ↄ ╣─ ™⅜ ⅛∫√↓≤⅜ ↕╣╢  

 ─ ⌐╟╢ ─ ⅜ ∆╢ ─ ≢╙ │ ⌐⅔™≡ ╩ ╗ ⌐

─ ╪∞ ≢№╢ ↓─√╘ ⅔╟┘ ─ ≢ ⌐ ꜞ☻◒⅜ ™ ╕√

│ ─ ≢ ─ ⅜ ╡╛∆™√╘ ─ ⅜ ⇔╛∆™ ⌐ ≡╙ │

≢№╡ ↓╣╩ ∆╢√╘⌐ ─♄ⱶ ⅜ ─ ≢№∫√≤™℮4 ⌐ ⇔≡

╙ ⅝⌂ ╩ ∫√ ─ │ ⅛≈≡ ⌐№∫√⅜ 19 ─ ─ ⅜ ⅝⅛∫√

√╘ ↄ─ ⌐ ⇔√≤™℮ │ 5 733 ⌐ ⌐ ⇔ ∕─ 5 1596

⌐ ─ ≢ ⅜ ה 14 1729 ≢ ⅜ ∆╢⌂≥ ⌐ ╙

⌂ ≢ ╩ ↑≡™╢5  

 ≢│ ⌐ ⇔√Ɫ◙כ♪ⱴ♇ⱪ│ ה ↕╣≡™√6 ∕↓≢│

ה ╛ ⌂≥─ ─╒⅛ ≤ ⅜ ↕╣≡™╢ ⌐

│ 1 ↄ╕≢ ⇔√ ╛ ⌂≥⅜ ↕╣≡™√ ↓╣╠│

≢№╢≤≤╙⌐ ─ ⌐│ ⅔╟┘ ⅛╠ ╣≡™╢√╘ ≢№╢≤ ↕╣

⌐ ↕╣≡™√─⅛≤ ↕╣╢ ⇔⅛⇔ ─ ≢│ ⌐ ↄ ≤™℮ ꜞ☻◒─ ™

⌐ ⇔≡™╢ ⌐≈™≡│ ─♄ⱶ ─ ╛ ─ ─≡™≈⌐ꜟכꜟ ⅜ ≢№

╢⅜ ™∏╣⌐⇔╤♄ⱶ─ ╩ ⌐⅔™√ Ɫ◙כ♪ⱴ♇ⱪ─ ה ⅜ ≢№╢  

  

                                                   
4   2018 7 31 ₈  ⅜╘ ♄ⱶ ה ⌐ ↄ  ⌂ 

 ╢ ─ ╡  ₉╟╡  
5  HP─ ╟╡ http://www.mishimajinja.org/jinja/index.htm 2019 2 2  
6  HP ⱴ♇ⱪ https://apps01.chklab.com/LG382141/SeiyoMap/ 2019 2 2  

I&

I



2.3.2  ⌐⅔↑╢  

 ─ ⅔╟┘∕─ ╛ ─

⌐≈™≡ ∆╢  

i) 2- 3- 4  

 │ ⅛ↄ ⇔⌂⅜╠ ⌐ ∆╢ ≢ ⅝ↄ ∆╢ ∕─ ─ ≢│ ≤

⇔≡ ↕╣≡™╢ ⅜ ⌐ ⇔ ╕≢ ⅜ ╪∞ ─ ≢╙ ─ ─

ↄ│ ╩ ╣√⅜ ⌐│1.5 m ─ ⅜ ↕╣√ ╙№∫√ ╕√ ⌐ ∆╢ ה

─ │↕╠⌐ ⅝ↄ 499 cm╕≢ ⇔≡™╢  

ii) ה 2- 3- 4  

 ─ ╛ ⅜ ↄ ∆╢ ╛ ≢│ ─ ≢ ─ ⅝⅛∫√ ─ ≈≢

№╢ ─ ≢│ ≤ ⅛╠ ╣≡⅝√ ⅜ ∆╢ ↓─ ⌐│ ⅜

№╡ ↕╠⌐ ⌐ ⅜№╢ ≤│2004 16 5 ⌐ ↕╣√ 7⌐⅔

™≡₈ ─ ↕⅜ ╟╡ ™ ╩ ∆₉≤ ↕╣≡™╢ ⅎ┌ ─ ≢

≢│ ╟╡3.6 m ™ ⌐ ⅎ╠╣ ╩ ∑╠╣≡™√ ↓─ ™ ⅜ ≢

№╢  

 ─ ⌐⅔™≡ ≤ ╩ ⅎ√ │ ─ ≤ ─

─ ─ ⌐ ⅜∫√ ─ ╛ ─ ⌂≥≢│ │

─ ╩ ™≡ ⅜ ⇔√ ╠─ ≢│ ─ ≢315 cm╛353 cm─╟℮⌐3 m

╩ ⅎ╢ ╩ ⇔≡™╢ ─ ≢│398.5 cm⅜ ─ ≢ ⌐│ ⌐╙ ⅜3 m╩

ⅎ╢ ⅜№╢  

 │ ─ ™ ╩ ↕∑ ↕╠⌐ ─№╢ ⌐ ⇔√ ↓─√╘ ╛

≢│ ™ ≢ ⌐ ⅜ ╘╠╣╢ ⅎ┌ 353 cm⇔√ ⅛╠120 m╒≥⇔⅛ ╣

≡™⌂™ ≢18 cm─ ╩ ⇔√⅜ │ ─ ≢№∫√ ↓─╟℮⌐ ≢│

╛ ─ ≢│ ⅜ ⅝™⅜ ╩ ∫≡ ⅜ ™ │ ╩ ╣√  

 ↓╣⌐ ⇔≡ ─ ≢│ ⅜ ↄ ⅜╦∏⅛⌂√╘ ⌐ ⇔√≤ ⅎ╠╣

╢ ╠─ ≢│ ⌐80₩100 cm─ ╩ ⇔≡™╢⅜ ↓─ ⅔╟┘ ⌐ ⅛∫≡╦∏

⅛⌐ ↄ⌂╢ ⌐ ∆╢╟℮⌐ │ ⇔√≤ ↕╣╢  

iii) 2- 3- 4  

 │ ─ ≢ ⌐ ∆╢ ≢№╢ ─ ≢│ ⌐ ← ≢ ⅜

⇔√ ─ ⌐│ ─ ⅛╠ ⅜ ⅞ ⌐ ∆╢ ┼─ ⅝ ╡ ⌐╟╢≤

─ ⇔√ ⅛╠ ⌐ ⇔≡™√⅜ ─ ⅜ ⇔√√╘ ╩ ←╟℮ ⅜ ∂

╠╣ ─ ⅜№┤╣ ─ ╛ ╩ ↕∑√≤™℮ ≢│ ⌐ ⇔√ ╛

─ ↄ8≢1 m ─ ╩ ⇔√ ₈ ╩ ∂√╠ ⅜№┤╣╢─│ ≢ ⌐│

∏ ╩ ⌐ ∆═⅝ ╩ ⇔≡™╢⅜ ⇔≡╙╠ⅎ⌂™₉≤™℮ ─ ⅜ ⅛╣√  
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 http://www.skr.mlit.go.jp/kasen/seibi/seibipdf/hijikawa.pdf 2019 2 3  
8 ─ ─ ⅛╠ ∆╢ ⅜ ≢ ⌐ ∆╢ ⌐╟╣┌ ↓─ ─ │╙

≤╙≤ ─ ≢№╡ ≢ ⌐ ∆╢≤™℮  



(cm)

0 300'm

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 3- 4 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 3- 5 ─  

(cm)

0 300'm



iv) 2- 3- 5  

 ─ ≢ ⌐ ∆╢ ≢╙ ⅜ ⇔√ ≤ ─

⌐ ™ ≢ 450 m─ ⅜ ↕╣√ ─ ╛ ─ ≢│

⅜ ⌐ ⇔√≤ ↕╣≡™╢ ⅜ ⅜╢ ⌐ ⇔ ─ ⌐│

≤ⱱכⱶ☿fi♃כ╛♪ꜝ♇◓☻♩▪ ╛ ⅜ ⇔≡™╢ ≢│ ⌐ ™ ↄ⅛╠

─ │ ╩ ╣ ™ ⅛╠ ≢ ↕╣√ ⅜ ⇔√  

 254 cm─ ╩ ⇔√ ↄ─ ⌐╟╢≤ ↓╣╕≢⌐╙ ─≤⅝⌐│ │ ⌐ ⇔

≡™√≤™℮ ↓╣│ ≤ ─ ─ ⅛╠ ⇔√ ─ ⅜ ⇔≡ↄ╢√

╘≢№╡ │ ≤⇔≡ ⇔≡™√≤™ⅎ╢ ─ ⌐╙ ╕∏ ─

⅛╠ ─ ⌐ ⅜ ╣≡⅝√ ∕─≤⅝ ╕∞ ─ │ ⇔≈≈╙ ─ ┼

⇔≡™√≤™℮ ⇔⅛⇔ ∕─ ─ ⅜↕╠⌐ ⇔ ∕╣╕≢≤│ ⌐ ⌐ ╣⅜ ∂

≡ ⇔√ ↄñ♫▬▪●ꜝ─ ─╟℮⌐ò ─ ⅜ ╩ ⅎ≡ ⌐№┤╣≡⅝√ ─ ⅜

≥╣ↄ╠™─ ≢ ↓∫√⅛ ∞⅜ │ ─ ⌐ ⅜∫√≤ ↕╣╢

─ │ ⌐ ⅛∫≡ ╛⅛⌐ ∫≡™╢√╘ ─ ≤⇔≡│ ╒≥ ⅜ ↕™ √∞⇔

↓─ ─ │ ≤ ╩ ≡╢ ╩ ╡ ⅎ╢ ─╙─≢│⌂ↄ ─ ⌐

╩ ∆ ⅜ ╘╠╣√9  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 3- ה 6 ─  

                                                   
9 ─ ≢│ ─ → ─ ∞∫√  

(cm)

0 300'm



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 3- 7 ─  

 

v) ⅔╟┘ ⌐⅔↑╢ 2- 3- 6  

 ─ ≢│ ─ ⅜ ⌐ ⇔√ ─ ≢╙ ≢102 cm

≢302 cm≢ ╒≥ ⅜ ⅝™ ─ ─╒≤╪≥⅜ ⌐ ⇔≡™╢⅜ ⌐ ↄ

⅜ ™ │2 m ⇔√ ⌐╟╢≤ ╩ ╣╢ ⅜ ⌐ ∆╢ ⌐│ ⅜№

╢⅜ │ ↄ ∕─∆← ─ │ ↄ⌂∫≡™╢√╘ ─≤⅝⌐│™≈╙ ─ │ ⇔

≡™╢≤™℮ ╕√ 20╒≥ ⌐│ ∞↑≢⌂ↄ ╩ ⅎ≡ ╕≢ ⅜ ∫√↓≤╙№∫√ ─

⌐│ ─ ≢ ⅜ ∆╢─╩ ╣ ─ ⌐│™≈╙ ─ ⌐ ╩ ↕∑≡™╢⅜

│™≈╙ ⌐ ∆╢ ╩ ⅎ↕╠⌐ ─ ─╒℮╕≢ ↕∑√ ≤™℮ ╙™√ ⌐

≈™≡│ ⌐ ⅜ ⇔ ⅜ ⅎ≡ ╣⅜ ↄ⌂∫≡™╢ ⌐ ─ ╩ ⇔≡╙↓╣╕≢

↕╣≡↓⌂⅛∫√ ≤™℮ ─ ⅜№∫√  

 ╟╡↕╠⌐ ─ ≢│ ⌐ ⅜╢ ה ─ ≤ ─ ה ⅜ ⇔

√ │ ─ ≢ 285 cm⌐ ⇔≡™╢ ∕─╒⅛ │129 cm∕

─ ⅛™─ ⱱכⱶ└╕╦╡ ⌐ │120 cm└╕╦╡⅛╠ ﬞ ╩ ∫√

≢146 cm─ ╩ ⇔√ ﬞ ≤ ─ ⌐│ ⅜№╢⅜ │⌂ↄ ─∆←

─ │ ≤⇔≡ ↄ⌂∫≡™╢ ﬞ ⌐ ⇔√ ─ │ ﬞ │ ⇔√⅜ ╣

≡™⌂™ ⅛╠ ∫√ ─ ≢ ⇔√≤ ⇔≡™╢  

 ─ │ ─√╘ │╕∏ ⌐ ⇔√ ⅜ ⌐ ╩ ┘⅛↑√⅜

√⅝╡─ ─ ⅜ ⇔ↄ 1 ─ ≢ ⱬ♇♪╩ ╕≢ → ⌐≤≥╕∫√ ╙™√

│ ⌐≤≥╕∫√ ╕√ │ ⌐ ⇔√ ╙ ╛ ⅜ ⇔ ╘≡ ╩

∂ ∕─ ≢│ ≢ ↑╢ↄ╠™─ ∞∫√√╘ ╩ ™≡ ─ ╕≢ ⇔√ ⇔√

─│ ─ ⌐ 20╒≥≢ ⅜ ⅛∫√≤™℮ ⅜ ─ ╩ ╪∞╒⅛

⌐│ ─ ⌂≥⅜№∫√√╘ ⅝ ⇔╩⇔⌂⅜╠7 ╕≢ ⌐ ⇔√ ─ 129 cm

│ ─ ╕≢ ∆╢╙─≢№╡ │ ⌂ ≢№∫√ √∞⇔ ⅜ ╕∫≡⅛╠─ ≤

(cm)

0 300'm



™℮♃▬Ⱶfi◓⌐≈™≡│ ⅜ ℮╙─≢№∫√  

 √⅝╡─ ⅜ ∆╢ ⱱכⱶ└╕╦╡│ ∂ ⅜ ∆╢

└╕╦╡┼─ ╩ ╖√ ─└╕╦╡│ ╩ 1 km ⌐ ∫√≤↓╤⌐№╡

╩ ╡ ™≡ ↕╣√ ⅜ ™ 15 m ⌐ ⇔≡™╢ │ √⅝╡─ ╩

⌐ ∑ ╩ √⅜ ∕─≤⅝⌐│∆≢⌐ ⅜ ╕∫≡⅔╡ ⇔√ ╩ ⌐ ╩ ╘ ≢ ⅝

↕↨╢╩ⅎ⌂⅛∫√ │ ≢─ ⌐ ╡ ⅎ ╩ ⌐ ↕∑√ │Ᵽꜞ▪ⱨ

╘√─כꜞ ─ ≤1 ─ ─ ↕⌐╒≤╪≥ ™⅜⌂™ 1 │1 m ⇔ ⅜ ™

√ │ ─ ≢─ ⅜ ≤⌂∫√⅜ │⌂⅛∫√  

vi) ─ 2- 3- 7  

 ─ ≢│ ≤ ≤™℮2 ─ ⅜ ⅛╠ ⇔ ⌐ ⇔≡™╢ ─

≢│ ⅛╠─ ≤ ─ ⅛╠─ ⌐╟∫≡ ⅜ ⇔√  

 ╕∏ ─ │ ─ ⌐╟∫≡ ⇔√ ⌐│ ⅜№╢⅜ ⅜⌂™√╘

─ ─ ⌐ ⇔≡ ⅜ ∂╠╣ ⇔√ ⅛╠ ⅜№┤╣√10 ─ │

─ ™╒℮┼ ⅜╡ 149 cm╕≢ ⇔√ ⅜ ↕╣√ │ ─ ─ ⌐╙ ⅜∫√⅜

⌐╟╢≤ JR ─∆← ╕≢≢ │ ╕∫√ ↓╣⌐ ⇔≡ ─ ⅛╠ ≢│

│ ⌐ ⇔≡™╢ ─ ≢30 cm─ ⅜ ≢⅝√╒⅛ ⌐ ⇔√

₈ ─ ₉≢╙ ╕≢ ⇔√ ╟╡ ─ ⌐│ ─ ≤≤╙⌐ ⅛╠─ ⅜

⇔≡™╢  

 ─ ─ ⅛╠ ─ ─ ╣⅜ ≢⅝╢ ─ ⅛╠ ⌐ ↕ 100 m─

⅜№╡ ⇔√ ─ ⅜∕↓⅛╠ ╣≢≡⅝√ │ ⌐ ⅜∫√⅜ ⅛╠ ⅜

╩ ╢ 235 cm╛190 cm─ ─∆← ⅛╠↕╠⌐ ⌐ ⇔ ─ ─

™ ⌐ ╣≡™∫√ ⅛╠ ─ ⅛╠ ⌐⅛↑≡─ │ ⅜ ↄ ⅜ ∫≡™╢

─ ─ ⅜╡│ ⌐│ ╕≢ ⇔⌂⅛∫√⅜11 ⌐│ ╣≡∕─╕╕ ─ ╕≢

⇔√≤ ↕╣╢  

 │ ─ ⌐ ⇔≡ ⅜ ∂╠╣ ╩ ↓⇔√ ⌐╟╢≤↓─╟℮⌂

│↓╣╕≢⌐╙⇔┌⇔┌ ⇔≡⅔╡ ≤⇔≡ ﬞ ╕ⅎ⌐ ─ ─ →⅜ ⇔√┌⅛╡≤™℮

12 ⅛╠ ╣√ ≤ ─ ⅛╠ ╣√ ⅜ ╦↕∫≡ ≢│1.5 m ↄ─ ↕╕≢

⇔√ ─ ─└≤╡│ ─ ╩⇔≡™√ ⅛╠ ╩ ╣≡ ∆╢╟℮ ⅜№╡

─ 2018 3 ⌐ ⌐ ⇔╟℮≤ ⅎ√ ⇔⅛⇔ ⅛╠ ⌐ ╢

│ ⇔≡≤≡╙ ╣╢ ≢│⌂™≤ ↕╣ ─ ─ ┼ ⇔√ ⅛╠ ╢≤

⅜ ─ ╩ √⇔ ─ ⅝⅛╠ ⅜ ⅝⌂ ╩ ↄ╟℮⌐ ╣≡™√─⅜╦⅛∫√

≤™℮ ─ │ ⌐ ↕╣≡™╢√╘ ╩ ┘╢ ⅛╠ 3₩4 m ⅜

™ ⇔⅛⇔ ─ │ ⌐ ↄ─⌐∕─ ─ ╩ ⌐ ⇔≡™╢ ⌐ ⇔√

≢│ 195 cm─ ↕⌐ ─ ⅜ ╘╠╣ ⅜ ⌐ ⇔√ ≢│ ⅜ ≢⅝╢

≢│⌂⅛∫√≤ ↕╣╢ ⌐│ ⇔√ ⌐╙ ╩ ╢ ╩ ∂≡ ≢⅝╢ ≤

═╢ ╙™√⅜ ─ ≢│ ─ꜞ☻◒⅜ ╕╢↓≤╩ ⅎ╢≤ ─ ┼─

♩כꜟ №╢™│≥↓┼ ∆╢⅛⌐≈™≡│ ⌂ ⅜ ≤ ⅎ╠╣╢  

                                                   
10 ⌐╟╢≤ ⌐⅛⅛╢ 75 cm─ ─ │ ⌂╠ ╩ ⅜ ™≡∕─╕╕ ╩ↄ←╣

√ ⇔⅛⇔ ≢ ⌐ ─ ⅜ ⇔ ╕⌂™≤ↄ←╣⌂ↄ⌂∫√≤™℮ 2018 8 2 ─ ≢ ⅛╠

╕≢─ ↕│130 cm≢№∫√  
11 ™⌐ 25 cm╩ ⇔ ∕╣╟╡ ⌐│ ─ │ ╘╠╣⌂⅛∫√  
12 ≢ ⇔√≤↓╤ ─ │ ≤™℮╟╡ ⅜ ↄ ╠╣√ ≢ ⇔ↄ◖fi◒ꜞכ♩≢ ↕ 

 48 cm─ ─ ⅜ ⅎ╠╣≡™√  



2.3.3 ╕≤╘ 

 ╠⅜ ╩ ⇔√ ≢│ ⌐ │ ꜞ☻◒─ ™ ≢ ⇔≡™√⅜ ↕╠

⌐ ─ ╛ ─ ╕≢ ⇔≡™√ ⌐│ ─ ╩₈ ─ ₉≤

∆╢ ⅜№╢↓≤⅛╠ ↕╣╢╟℮⌐ │ ─ │ ⇔⌂™ ≢ ↕╣√

⅜ ∆╢↓≤│⌂™ ⅜ ╕≢ ╪∞↓≤│ ╙≡╖≢ꜟכ◔☻ ─ ⅜

⌐ ⅛∫√↓≤╩ ⇔≡™╢  

 ≢│ ♄ⱶ─ ≢ ↄ ─ ⅜ ⇔≡™⌂⅛∫√√╘ ─╟℮⌂ ╩

ↄ ⇔≡™⌂⅛∫√≤™℮ ⅜ ⌂ↄ⌂⅛∫√ ─ │ ─√╘ ─

│ ↄ ─ ⌐│ ─♄ⱶ─ ╛ ─ ─ ╩ ⌐ ⇔≡ ⇔≡™╢ ≤™

℮ ⅜ №∫√ ⇔⅛⇔₈№─ │ ⌐ ⇔≡™╢─╩ ∫≡™╢⅜ ╕↕⅛ ─ ╕≢↓╣╒≥

∆╢≤│ ∫≡™⌂⅛∫√₉≤™℮ ⅜ ↄ ⅛╣ ⌐⅔↑╢ ─ ⅜№∫√╙──

∕─ ╩ ⅎ√ ∞∫√≤™ⅎ╢ √≤ⅎ┌ ⅛≈≡─ ⅜ ₁ ⇔√√╘ ─ ≡ ⅎ─ ⌐ 1 m

─ →╩⇔√⅜ ─ ╩ ∫√≤™℮ ╙™√ ─ ╩ ⅎ╢ ⅜

⇔√≤⅝⌐ ≥─╟℮⌐ ∆╢⅛ ─ ה ⅜ ⇔ ⅜♩כꜟ─┼↓⧵ ⇔≡

╣⌂⅛∫√ ─ ╩ ╕ⅎ ⌐™ↄ≈⅛─ ◦Ⱶꜙ꜠כ◦ꜛfi╩⇔≡⅔ↄ↓≤╛ ─

⌂ ⅜ ≤ ⅎ╠╣╢  

 ─ ╩ ↑≡ ╛ │ 2004 16 5 ⌐ ↕╣√ 13─ ⇔╩ ⇔√

2004 16 ─ ≢│ ⅛╠ ⌡30 │ 45 ╩⅛↑≡ ─ ╩

℮ ≢№∫√⅜ ™ↄ≈⅛─ │ ⇔⇔≡ ⇔ ─ → +0.7 m╩ ╘≡™╢ ⅛

╠│ ─ ∞↑≢⌂ↄ ─ ─ ╙ ™ ≢│ ⅜ ⌐

∆╢ ⌐ ╩ ⇔≡╒⇔™≤™℮ ⅜ ⅝⅛╣√ │ ─ ╩ ⇔≡™╢≤─↓≤≢№∫

√⅜ ≢ ⌂ ╩ ⇔≡™ↄ ≢ ⌐ ⅎ╢─⅜ ⇔™≤─↓≤≢№∫√

≤ ─ ה ─ ≤™℮ ─Ᵽꜝfi☻╩≤∫√ │ ─ ⅝⌂ ≢

№╤℮   
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2.4 ─  

 │ ─ ⅛╠ ╣ ╖ ≢ ╩ ╦∑

≢ ⌐ ⇔ ≢ ≤ ╩ ╦∑ ⌐ ← 26.6 km2─

≢№╢ ─ ≢│ ↄ─ ⅜ ⇔√⅜ ─ ≢│ ╙

⌐ ⇔≡™╢ ≢│7 15⌐ ─ ≤ 2- 4- 1 ─ ⌐⅔↑╢

─ ╩ ∆╢≤≤╙⌐ ╩ ™ ⅛╠ ↕╣√ ⌂≥⌐≈™≡ ╩ ⅎ╢  

2.4.1  

 │ 7 15 ⌐ ⇔√ │ ╛ ⌐ ∫≡

™√ ─ ─ ⅔╟┘ ⅝ ╡ ≢№╢ 2- 4- 2

⌐ ≢ ╠╣√7 7 ─ ─ ≤ ╩ ∆  

 ⌐≈™≡│ ≢ ₈5:00⌐│ ⇔≡™√ ₉

≢₈6:20⌐ ⅛╠ ⅜ ⅝ ⇔≡™√ ₉≤™℮ ⅛╠

│ ─╒℮⅜ ↄ │ 1 ╒≥ ╣≡ ⇔ ╘≡™√↓≤⅜╦⅛

╢ ╕√ ─ ⌐⅔™≡₈6:307:00⌐ ⅛╠ ╣√ ⅜

╣≡⅝√ ₉₈7:00⌐│ ─ ⅜ ⇔≡™√ ₉ ─ ⅜ №╡ 6:30

⌐ ה ≢ ╣√ ⅜ ⌐ ⇔ ⅜ ↓╡

╘√≤ ⅎ╠╣╢ ─ ≢│

╖⅛╪ ─ 2- 4- 1 ⅜ ≢⅝ ↓╣

│ ┼─ ─ ≤⌂∫≡™╢≤

ⅎ╠╣╢  

 ─ ─ ⌐≈™≡│ ⌐⅔

™≡₈ ⅛╠─ ≤ ⅛╠ ⇔√ ⅜ ⌐

√ ₉₈ ─ ≢ ™ ⅜ ╣≡™√ ₉ ─

⅛╠ ⌂ ⅜ ≤⌂∫≡ ⅜ ╣

╗≤≤╙⌐ ⅜ ⅛╠ ⇔≡⅝√

↓≤⅜╦⅛╢ ₈7:00ↄ╠™⌐ ⅜ ⇔

√ ₉₈6:307:00─30 ≢ ⌐ ⅜ ⅜

∫√ ₉ ─ ⅜№╡ 7:00 ─

ↄ─ ≢ ⅜ ⇔ ⅜ ↓╡

╘√≤ ⅎ╠╣╢ ╕√ ─

⌐⅔™≡₈8:00⌐│ ↄ╠™∞∫√ ₉₈8:00

ↄ╠™⌐ │ ⌐ ⅜∫≡⅝√ ₉≤™℮ ⅛

╠ 8:00⌐ ⅜ ⇔ ⅜ ↓╡

╘√≤ ⅎ╠╣╢  

 ⱳfiⱪ ≢│123 cm─

╩ ⇔√ 2- 4- 2 ⱳfiⱪ │1

⅜ ⇔≡⅔╡ ⌐╟╡ ⅜ ⇔≡™

√↓≤⅜╦⅛∫√ ⱳfiⱪ ─ ╩ ∆╢√

╘⌐│ ⱳfiⱪ ─ ╛ ∞↑≢╙ ™

≤↓╤⌐ ⇔√╡ ╩ →√╡∆╢

⅜ ≢№╢  

 ╕√ ≤⇔≡ ⅛╠↔ ™√∞™√ ─ ╩ 2- 4- 3 2- 4- 5⌐ ∆  

 

 

2- 4- 1  

2- 4- 2 ⌐╟╢ ─  



 

 

 

 

 

2.4.2  

 ─ ╩ ∆╢√╘ ╩ ℮ │ 2- 4-

3─ ≢ ╕╣√ ≢ ─3 ⅜ ⇔≡

™╢ ⌐│iRIC Nays2D Flood1)╩ ∆╢ iRIC Nays2D 

Flood│ 2 ╩ ℮⸗♦ꜟ≢№╡ ⌐

─ ≥♃כ♦ ─ ⅜ ≢⅝╣┌ ╩ ℮↓≤⅜

≢⅝╢  

 ⇔⅛⇔ ─ ⌐│ ⅜ ∑

∏ ≤∆═⅝ ─ ─ ╩ ╢↓≤⅜≢⅝⌂™

∕↓≢ ≢│ RRI⸗♦ꜟ2)⌐╟∫≡ ╩ ™ ─3

─ ╩ ⌐ ╢↓≤≤⇔√  

 RRI⸗♦ꜟ≢│ ─ ╩ ≤∆╢

╩ ╗ ╩ ≤⇔≡ ╩ ∫√ │

0 100 m╩ 100 m╩ ≤⇔≡ ⇔√ ─

│ ╩ ╗ ⅜ 85%

─ ⅜ 5% ─ ⅜

10%≤⌂∫≡™╢ │ ה

╠⅛☻כⱬ♃כ♦ 4

♄ⱶ ﬞ ⅛╠

─ ╩ ™√ ⇔√ ⌂ ♦

╩♃כ 2- 4- 1⌐ ╕√ ≤ ⌐⅔

™≡ ⇔√⸗♦ꜟⱤꜝⱷכ♃╩ 2- 4- 2

2- 4- 1 RRI⸗♦ꜟ─ ⌂  ♃כ♦

♃כ♦ Ɽꜝⱷכ♦ ♃כ♃ Ɽꜝⱷכ♃  

 

 
USGS, HydroSHEDS, 3sec 

 
☻כⱬ♃כ♦ 4  

1  

 100 m 

Ɽꜝⱷכ♃ 
⌐ ∆╢Ɽꜝⱷכ♃CW=5.0, SW=0.35, 

↕⌐ ∆╢Ɽꜝⱷכ♃CD=0.95, SD=0.20 

2- 4- 2  

2- 4- 1 ╖⅛╪ ─  

2- 4- 3 7 29 ( 30cm) 

⌐ ⅜ ╡ ╘╢  

2- 4- 4 7 48  

( 70cm) 

ה ⌐  
2- 4- 5 8 13 ( 110cm) 

 

2- 4- 3 ─  



⌐ ∆ │

2018 7 5 7 7

≢ │

≢600 ≢

60 ≢№╢ RRI⸗♦ꜟ

⌐╟╢ ≢

↕╣√

─ ╩∕╣

∙╣ 2- 4- 4 ⅛╠ 2-

4- 6⌐ ∆ ↓╣╠─

╩ iRIC Nays2D Flood

─ ⅛╠ ↕∑

╢ ≤∆╢  

 ─ ≢ ↕╣√ ╩ 2- 4- 3─ ⅛╠ ↕∑

Nays2D Flood╩ ™≡ ╩ ℮ │ ─

╩ ⌐⇔≡ ╩ ╗2.3 kmĬ1.5 km─ ≤⇔√

│5 m ─ⱴ♬fi◓─ │ ≢

0.03 m-1/3 s≤⇔√ │♃כ♦ ─DEM♦כ♃╩

⇔≡™╢⅜ ↓─DEM♦כ♃│ ™⌂⅜♃כ♦⌐ ≢№

∫√ ⌐│ ⅛╠ ⇔≡™√∞™√ ⌐ ⅛╠ 200 m≢ ↕╣≡™√

╩ ⌐⇔≡DEM♦כ♃╩ ⇔ ↓╣╩ ™√ ╕√ ⅛╠ ⇔√ ⅜ ─ ≤ ⅎ

╠╣╢↓≤⅛╠ ⌐ ─ ╩ ⅎ≡™╢ │ ≤ │

≢│ ⅔╟┘ ∑∏ ⌐│7 6 0:007 7 23:00─ ─ ╩ ⅎ≡™╢

│7 6 0:007 7 23:00≢№╢  

 2- 4- 7⌐ ─ ⅛╠ ⇔√ ─ ╩ ⇔ 2- 4- 8⌐ ≢ ↕╣√

─ ╩ ∆ ⌐╟╢ ≢│ ─ ⅜1 m 1.5 m∞⅜ ≢│0.5 m 1 m≤

⌂╡ ⅜ ╩ ⇔≡™╢ ↓╣│ ╛ ⌐≈™≡╙ ≢№╢

⌐≈™≡│ ⇔≡

™╢╙── ⌐≈™

≡│ ⌐╟╢ ≤

⅜ ⌡ ⇔≡™

╢↓≤⅜╦⅛╢  

 2- 4- 9⌐ ⌐╟╢

─7 7 0:00⅛╠8:00╕≢

─2 ─ ╩

∆ ─ │

≢│4:00≤⌂∫≡™╢

⅜ │5:00⌐ ⅜ ╕

∫√↓≤⅜ ⅝ ╡ ≢

⅛∫≡™╢ ↓╣│

⌐⅔↑╢ 6:00─

─ 8:00─

2- 4- 4  

2- 4- 6  

2- 4- 5  

2- 4- 2 RRI⸗♦ꜟ─Ɽꜝⱷכ♃ 

2- 4- 7 ⌐╟╢  2- 4- 8 ⌐╟╢  



─ ⌐≈™≡╙ ≢№

∫√ ⌐ ≢│1 ↄ ⅜

↓∫≡™╢↓≤⌐⌂╢ ╕√

─ ─

≢№╢ ─

─4 │

⌐ ⅜√╕╡╛∆ↄ ⇔╛∆™

≢№╢↓≤⅜ ⅛╠╦⅛╢  

 

2.4. 3 ╕≤╘ 

 ≢ ╩

™ ╩ ⌐╟∫≡

⇔√ ⌐≈™≡│ ⌡ ≢

⅝√⅜ │╛╛ ⇔

⌐≈™≡│ 1 ↄ ⇔

≡™╢ ≤⌂∫√ ⇔⅛⇔ ╛

─ ⅜ ╦╣≡™⌂™ ⌐⅔™

≡ RRI⸗♦ꜟ ≢ ╩

⇔ ∕─ ╩ iRIC 

Nays2D Flood⌐ ™╢↓≤│

─ⱷ◌♬☼ⱶ╩ ∆╢√╘⌐

≢№╢≤™℮↓≤⅜ ≢⅝√  

 ≢ ⅝⌂ ⅜

⇔√─≤ ⌐ ⅜ ↕╣╢

╟℮⌂ ⌐ ⇔√ ⌐│

ה ⅜ ↕╣╢↓≤

⅜ ╕╣╢ ╕√ ╩ ╢

⅜ ∆╢↓≤╙ ⇔

╩ ℮↓≤╙ ≢№╢  

 

2. 5 ─  

 ≢│7 16 ⌐ ─ ≢№╢ ─

╩ ∆ 2- 5- 1⌐ ─ ╩ ∆  

2.5.1  

 2- 5- 2⌐ ╩ ∆ ᵑ─ ≢ │

-85 cm≢№∫√ Ⱪꜟכ◦כ♩─ ≢1 m ↕╣ Ⱪ꜡♇◒⅜ ╣≡

™╢↓≤⅜ ≢⅝√ 2- 5- 1 ᵒ ᵓ ─ ה

≢│ ⅜ ⅝ↄ⌂⅞ ↕╣√ ⅜№╡ ╟╡╙ ⅝⌂ ≢№∫√

↓≤⅜ ≢⅝╢ ↓─≤⅝ │ ≢│ ╕≢ │

╕≢ ⅜∫≡™√ ᵔ─ ≢│ 2- 5- 2⌐ ∆╟℮⌂ ◖fi

⅜╣∏─◒♇꜡Ⱪ♩כꜞ◒ ≢⅝ ∕─ ⌐│Ⱳ▬ꜞfi◓╠⇔⅝ ╙№

∫√  

2- 4- 9 ⌐╟╢ ─  

2- 5- 1  

 
 



2.5.2 ╕≤╘ 

 ⌐⅔™≡│ ≢ ╩

∆╢↓≤⅜≢⅝ ╕≢ ∆╢╟℮⌂

│ ≢⅝⌂⅛∫√ ─ ◖fi◒

╛╣∏─◒♇꜡Ⱪ♩כꜞ ∕─ ⌐⅔™≡Ⱳ▬

ꜞfi◓╠⇔⅝ ╩ ≢⅝√  

 

2. 6 ─

 

 ─ ⌐ ╩╙≈ │

47.0 km2─ ≢№╢ ─ ≢

⅛╠1.2 km─ ≢

⅜ ⇔√ ↓─ ⌐≈™≡ 7 12 14

⌐ ╩ ∫√ 7 12 │

7 14 │ ⅔╟

┘ ≢ ╩

⇔√ 2- 6- 1⌐

─ ╩ ∆  

2.6.1   

 2- 6- 2 ⌐ ≢ ╠╣√

≤

─ ╩ ∆  

 ⌐⅔™≡

ᵑ─☻כⱤכ

─ ≢

│21 cm─

⅜ ≢⅝

√ 2- 6-

1 ↓─ ≢

│

⅛╠ ⇔√

כⱤכ☻│

╩

┼ ↑

27╩ ∆╢╟℮⌐ ╣≡™√↓≤⅜ ⅝ ╡

⌐╟╡ ≢⅝√ ─כⱤכ☻ │ ⌐│

™≡™√ ᵒ─ 27 ™─ ≢│28 cm

─ ⅜ ≢⅝√ │∕─╕╕ ╩

↑ ─ ⌐ ⇔ ∕↓≢╙28 cm─

≤⌂∫≡™√ 2- 6- 2 ꜠fi● ╡─

ᵓ ≢│ 3 ⅜ ⇔ 5 ⌐Ⱨכ

◒≤⌂∫√ ↓─≤⅝─ ╩ 4.9⌐ ∆

N 

 

2- 5- 2  

 

 

2- 5- 1 ᵑ  2- 5- 2 ᵔ ◖fi◒ꜞכ♩Ⱪ꜡♇◒ 

2- 6- 1  

 

 

21cm

27cm

23cm

28cm

17cmGINZA

18cm

50cm

49cm

50cm
40cm

29cm

-40cm

28cm

+

2- 6- 2 ─  



ᵓ─ ≢│6 ⌐ ⅜ ⅝

╘√↓≤╩ ⇔√ ᵔ─꜠

fi● ╡ ─ ≢│23 cm─

2- 6- 3 ╩ ⇔√⅜

2- 6- 4─ ⌐╖ⅎ╢GINZA ≢

│ │⌂⅛∫√ ꜠fi● ╡⅛╠

⌐ ┘╢ ↕⌂ ⌐╙™ↄ≈⅛

⅜ ╠╣ ╩

∆╢↓≤⅜≢⅝√ ᵕ─ ≢

│ ⇔√ ⅜│╕∞ ⅛

╠ ┼ ∫≡™√↓≤⅜ ↕╣

√ 2- 6- 5│ │╕∞ ─ ⌐

↕╣≡™╢ ─ ≢№╢

↓─ ≢│ ⅜ 25 m№╢

⅜ │╕∞ ⌐│ ⅜2 №╡

⅜ ∫⅛⅛╡╛∆™ ≢№╢≤

ⅎ╠╣╢  

 ⌐⅔™≡ ᵖ─

⅜ ≢№╢≤ ↕╣

√ 2- 6- 6⌐∕─ ╩ ∆

ⱳכꜟ─ ⅜ ≢№╢

ᵗ ─ⱴfi◦ꜛfi≢│◄fi♩ꜝ

fi☻⅜2 3 cm⇔≡™√ ↓─

≢│ 3 ⌐ ⅛╠

⅜№∫√╟℮≢№╢ ╕√

ᵘ─ ╕≢ ⅜№╡

─ ≢ ⅜∑⅝ ╘╠╣

∕─ ─ ≢2030 cm

─ ⅜№∫√≤─ ╩ √

─ⱨ▼fi☻⌐№∫√

╩ 2- 6- 7⌐ ∆ ≢

│ ⅜№∫√⅜ ─╟℮⌐

⅜ ⌂ ⅜ ↄ ⅔⅔╟∕

≢│№╢⅜ 2- 6- 2─ ─╟℮⌐

╩ ╘√  

 ≤∕─ ≢╙ ╩

⇔√ ≤∕─ ⌐ ╕

╣√ ≢│ ⅛╠

⅜ ∆╢─≢│⌂ↄ ∕─

⅛╠─ ⌐╟╡ ⅜

⇔√↓≤⅜╦⅛∫√ ⌐ ∆╢ ᵙ│ ≤∕─ ─ ≢№╢ │ ↕ↄ

│ ┼ ™≡™╢≤ ≢⅝√ ᵚ─ ╩ 2- 6- 8⌐ ∆ ꜟכ꜠♪כ● ⌐ ∫⅛⅛∫≡™

2- 6- 1 ᵑ☻כⱤכ ─  2- 6- 2 ᵒ 27 ™─  

2- 6- 3 ᵓ꜠fi● ╡  

2- 6- 9 ᵜ  

2- 6- 5 ᵕ│╕∞ ─  

2- 6- 4 ᵔ꜠fi● ╡─  

2- 6- 6 ᵖ ⅝ 

2- 6- 7 ᵘ ⱨ▼fi☻ 

2- 6- 10 ᵞ ╟╡ ─  

2- 6- 8 ᵚ ꜟכ꜠♪כ●



╢ ⅛╠ │ ⅛╠ ┼ ™≡™╢↓≤⅜ ≢⅝╢ ᵛ─ ≢│ ↓─ ⅛╠

─ ⅜ ⇔≡™√≤─ ⅜№╡ 5 6 ⌐╙ ∂ ⅛╠ ⅜ ╣√≤─ ╙ ╠╣√ ᵜ

─ ─ ≢│ 50 cm─ ╩ ≢⅝√ 2- 6- 9 ↓─ ⌐ ╕∫√ │ ⅛

╠ ┼ ↕╣√≤ ⅎ╠╣╢ ᵝ│ ≢№╢ ≢ 29 cm─ ╩

⇔√ ⌐ ⌐™√ ┼─ ⅝ ╡⌐╟╡ ≢ 50 cm ─ ≢ 40 cm─ ⅜

№∫√↓≤⅜ ≢⅝√ ᵛ⌂≥⅛╠ ⇔√ │ ╩ ↑≡ ᵜ─ ┼ ╣√≤ ≢

⅝╢ ╕√ ᵞ─ ≢│ ╟╡40 cm⌐ ─ ─ ╩ ⇔√ 2- 6-

10 ↓─↓≤⅛╠ ─╟℮⌐ ⅛╠─ │⌂⅛∫√≤ ⅎ╠╣╢  

2.6.2 ╕≤╘ 

 ≤ ─ ≢ ⇔√ ⌐≈™≡ ╩ ⇔√ ≢│

─ ⌐╟╡ ┼ ⅜ ⅝ ↓↕╣√≤ ≢⅝√ ⌐⅛⅛╢ ≢│ ⌐╟╢

╙ ─ ╩ ↕∑√ ─ ≈≢№╢≤ ⅎ╠╣╢ ≤∕─ ⌐ ╕╣√ ≢│

⅛╠─ │⌂⅛∫√⅜ ∕─ ⅛╠─ ⅜ ≢⅝√ ↓─ ≢│ ⌐╙ ⅜№∫√↓≤⅛

╠ ↓╣⅛╠╙ ⅜ ≢№╢≤ ⅎ╠╣╢  

 │ ╩ ™ ↓─ ≢ ⇔√ ─ⱷ◌♬☼ⱶ╩ ╠⅛⌐∆╢↓≤⅜ ≢№╢  

 

2.7 ─  

 ≢│ ♄ⱶ ─└≤≈ ─ ─ ⌐≈™≡ ≢─

╩ ∆╢ │7 22 ⌐ ─ ⅛╠ ה ─ ≢ ⇔√ 2- 7- 1⌐

─ ╩ ∆  

2.7.1   

 2- 7- 2 ⌐ ⌐⅔↑╢ ≢ ╠╣√ ≤ ─

╩ ∆ ─ ᵑ│ ─ ™ ≢№╢√╘ ↓─ ⅛╠

⅜ ⇔≡™√↓≤⅜╦⅛∫√ ╕√ ∕─ │

≢ ⌐ ∫≡ ∫√≤™℮↓≤╙ ⅝ ╡ ≢ ╠⅛⌐⌂∫√ ↓─

≤⅝ ─ ⅛╠╙ ⅜ ↄ№∫√↓≤⅜ ≢⅝√ ᵑ

≢│ 100 cm╩ ⇔√ 2- 7- 1 ᵒ

≢│ 87 cm 2- 7- 2 ╩ ᵓ ≢│

60 cm 2- 7- 3 ╩∕╣∙╣ ⇔√ ᵓ │ ─

⌐№√╢√╘ ⅜ ⇔ ⅜ ⅝≡™√≤ ↕╣╢ ᵔ─

 

 

2- 7- 1  

2- 7- 2 ─  

ᵕ

ᵖᵗ
30

100 155 130

210 110

15

ᵘ

ᵚ

ᵙ

100

25

10 100
87

150 70
25

60

20ᵑ

ᵒ

ᵓ

(cm)

ᵔ



│ ⅜ ╟╡╛╛ ⅜∫≡⅔╡ ⌂ │ ≢⅝⌂⅛∫√⅜ ↓─ ╩ ↑≡ ┼

↕╣√─≢│⌂™⅛≤ ⅎ╠╣╢  

 ≤ ─╒╓ ⌐№╢ ᵕ ≢ │ ⌐ ⇔≡™╢ ᵕ─ ≢ ≢⅝√

╩ 2- 7- 4⌐ ∆ ─ ≢─ │100 cm≢№∫√ ⇔√ │ 2 ─ ⌐ ∫≡

⅔╡ ─ ⌐│∕─≤⅝─ ⌐╟╢ ─◦Ⱶ ╙ ╠╣√ ─ │ ─2 ╟╡╙

⅝⅛∫√ ─ ╩ ⅞╢ │ ᵖ ᵗ ≢ ⅜ ∆╢≤≤╙⌐ ╒╓90o ⅝⌐

∆╢ ─ ≢│ ─ 2- 7- 5 ─ 2- 7- 6 ⅜ ≢⅝√ │

─ ≤⌂∫≡™√≤ ≢⅝╢ ᵘ─ ≢│ 155 cm╩ ⇔√ 2- 7- 7

ᵙ ≢│ 15 cm╩ ⇔√ ᵚ ─ ╩ 2- 7- 8⌐ ∆ ⌐ ↕

╣≡™√ ⅜ ┼ ╣≡™╢↓≤⅜ ≢⅝ ┼ ↑√ ™ ╣⅜ ∂≡™√≤ ≢⅝╢  

2.7. 2 ╕≤╘ 

 ⌐⅔™≡ ⌐╟╢ ─ ╩ ⇔√ ─ ⌐№√╢ ─╟℮⌂ ≢

│ ─ ⅜ ≤│ ⅎ∏ ה ─ ↕ ↕ ─ ™⌐╟∫≡ ─ ⅜ ⅝ↄ ⌂

╢↓≤⅜╦⅛╢ ╕√ ⅜ ⇔ ⅜ ⅝ↄ⌂╢╟℮⌂ ─ ≢│ ─ ≢

⅜ ╠╣╢ ↓─√╘ ╩ ⇔√ ≢│ ≤⌂╢ ⅜№╢ ╩ ™╢

⌂≥⇔≡ ╩ ℮ ⅜№╢≤ ⅎ╠╣╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2- 7- 1 ᵒ  2- 7- 3  2- 7- 2 ᵓ  

2- 7- 6 ᵗ ─  2- 7- 4 ᵕ ─  2- 7- 5 ᵖ ⇔√  

2- 7- 7 ᵘ 2- 7- 8 ᵚ  



2. 8 ─  

 ⌐⅔↑╢

─ ─

⌐≈™≡ ∆

╢ │ ⅛

╠ ⌐

₁ ≢│7 14

⌐ ⇔√

2- 8- 1 ─

╩ ∆╢  

 

2.8.1 ─  

 ⌐⅔↑╢7 14 ─ ╩ 2- 8- 2⌐

∆ ─ ≢│8 10 ⌐ ∆╣∆╣

─ ≢№∫√↓≤⅜ⱥ▪ꜞfi◓≢ ≢⅝√

≢│ ─ ┘⅛↑≢8 30

♩fiⱠꜟ╩ ┼ ↑√ ┼ ⇔≡™╢ ∕─ ⌂

≥│ ╕≢─ ⌐ ⇔√ 8 10 ⌐

│ ─ ─ ╕≢ ⅜ ⇔ ∕─ 10 30

⌐ ⅜ ⅝ ╘√↓≤⅜ ↕╣√ ↓─≤⅝─ │

⅛╠ ≢№∫√ │ ⌐│ ⅛╠2 m

⅜∫√⅜ ⌐│╕√ ⅜ ⇔≡™√↓≤⅜

╦⅛∫√ ╕√ ─ ⌐│

╩ ⅎ╢ ⌐⌂╢≤ ∏

⇔⌂↑╣┌⌂╠⌂™≤™℮ ⅜

№╢ ↓╣│ ─ ≤ ≢

№╢  

 ⌐ 2- 8- 2 ─ ≢

─ ⌂ ⌐≈™≡ ═╢

ᵑ│ ─ ≢

│50 cm≢№╢↓≤⅜╦⅛∫√

2- 8- 1 ᵒ≢│ ⅜

╩ ™≡™√↓≤⅜ ⌐╟╢

⅛╠ ≢⅝√ 2- 8- 2 ᵓ

≢ ⌐№╢ ╩ ╢↓≤⅜

≢⅝╢ 2- 8- 3 ᵔ─ ≢

│80 cm─ ╩ ∆╢↓≤⅜≢

⅝√ 2- 8- 4  

2.8.2  ─  

 ⌐⅔↑╢7 14 ─ ╩ 2- 8- 3⌐ ∆ ─ │ ─ ≢│⌂ↄ

─ ⌐ ∫√ ─ →⌐╟╡ ⅜ ⌐ ⇔↓≤⅜ ≤ ⅎ╠╣╢ ᵑ│

 

 

2- 8- 1  

2- 8- 2 ─  

2- 8- 1 ᵑ  2- 8- 2 ᵒ ─  

2- 8- 4 ᵔ ─  2- 8- 3 ᵓ ─  


