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1 

 

⌐⅔↑╢ ─  

 

1  │∂╘⌐ 

1. 1 ─  

│⁸3 11 14 46 ⌐ ⅜ ⅝⁸∕╣⌐ ℮ ⌐╟∫≡⁸ ⌂

⅜ √⁹ │ 15821 ─ ⁸ 3926 ≢№╢ 1⁹ 

ↄ─ │ ™⌐ ⇔≡™╢√╘⁸ ⌐╟╢╙─⅜ ™≤ ⅎ╠╣╢⁹

─ ≢│⁸ ─ ⌐ ╩ ∆╢─│ ≤™℮ ∞

∫√⁹ ≢ ╩ ↓⇔⁸ ─ ⌐№℮ ⅜№∫√⅜⁸6 ─ ⅜ ≢ ╩

⇔√⁹ ─ ≢│⁸₈ ₉⅛╠₈ ₉─ ⌐ ⇔√ 1)⁹

╛⁸ ⌂ ⌐≤∫≡ ≢ ∆╢⇔⅛ ⅜⌂™ │ ∫≡╙╟™≤↕╣≡™╢⁹ 

 

1. 2 ─  

─ ⌐ ╩ ⇔≡ ⇔√ ⁸ ╩ ⅝ ↓⇔⁸ ⌐ ⅝ ╕╣╢ ╩

◦Ⱶꜙ꜠כ◦ꜛfi⌐╟∫≡ ⅝ ∆⁹∕─ ╩ ™≡ ⅛╠─ ╩ ⇔√ ─

╩ ╠⅛⌐∆╢⁹ 

 

1. 3 ─  

│⁸ ╩ ╘≡ ⅛╠ ↕╣╢⁹ 2 ≢│⁸ ─ ─ ╩

─ ⅛╠─▪fi◔⁸╛♩כ▪ⱷꜞ◌─ ─ ╩ ™⌂⅜╠⁸ ─

╩ ╠⅛⌐∆╢⁹ 3 ≢│⁸ ─ ⅜ ⇔√ ⌐≥╣ↄ╠™─ ╩⅛↑

≡ ╕≢ ≢⅝╢⅛╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢ⱪ꜡◓ꜝⱶ⌐≈™≡ ╩∆╢⁹

⇔√ⱪ꜡◓ꜝⱶ╩ ⇔⁸1993 ─ ⌐⁸ ─ ⅜ ⅝⅛∫√

─ 5 ≤ ≢ ─ ⅜ ⅝ↄ⁸ ─ ⌐ ─ ⅜╖╠╣√

⌐ ⇔≡⁸◦Ⱶꜙ꜠כ◦ꜛfi─ ⅔╟┘ ╩ ∆╢⁹ 4 ≢│

⌐≈™≡↕╠⌐ ⇔ↄ ∆╢⁹ 5 ≢│⁸ ─ ╩ ⇔⁸ ─

─ ⌐≈™≡ ═╢⁹ 

 



 

2 

 

2  ─ ─  

2. 1 ⌐≈™≡ 

 

─  

ה ─ │ ⅜ ™ ↄ⌂╢ 

ה ↄ≢ │ ↄ⌂╢ 

ה │ ⇔ ≤ ⅝ ≢ ╡ ⇔ ∆╢⁹ 

₄ ⅛╠─  ₅☻כꜙ♬כ◙▼► 

 

≢│ ─ ⅜ →╠╣≡™╢⁹ 

ה ─ ╣╩ ∂√ │⁸∆←⌐ ╛ ╘╠╣√ ┼ ∆╢ 

╡╟ה ↄ≢│⌂ↄ⁸╟╡ ™ ⌐ ∆╢ 

ה → ╣⌂™≤⅝│⁸ ⌂ ─ ⌐ ╩∆╢ 

ה ↕™ ╣╛⁸╝∫√╡⇔√ ╣≢╙ ⌐ ∆╢ 

ה │ ↄ√╘⁸ ה ⅜ ↕╣╢╕≢│ ⌐ ⅛⌂™ 

ה │ ╩ ∆╢√╘⁸ ™⅛╠╙ ╩∆╢⁹ 

₄ ⅛╠─  ₅☻כꜙ♬כ◙▼► 

 

─ ⌐⁸ ─ ╣╩ ∂√╠∆←⌐ ╛⁸ ↕╣√ ⌐ ∆╢↓≤⅜

→╠╣≡™╢⁹ ╡⌐ ⅜⌂™ │⁸ ⅛╠ ≢⅝╢ ↕≤ ╩╙∫√

⌐ ≢⅝╢╟℮⌐ ⅜№╢ - 1 ⁹ 

∕─╒⅛⌐⁸ ─ⱱכⱶⱭ⁸₈│⌐☺כ ≢ ╩⇔⌂™₉₈ ─ ∟

⇔╩№⅝╠╘╢₉ ⁸ ≢ ╩⇔⌂™╟℮⌐ ┘⅛↑╩⇔≡™╢ 3)⁹ 

 

 

 

- 1 ⱦꜟ 4)  
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2. 2  ─ ⌐≈™≡ 

2.2.1 ה ⁸ ⁸  

 

 

 2011 3 11 14 46  

┘  ⱴ◓♬♅ꜙכ♪ 9. 0 ↕ 24km 

 

 

⌐╟╢ │ 561km2 - 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 2 1) 

 

  

 : 15,821 ⁸ : 3,926  

 : 118,499  : 180,297  

 

₄ ╩ ≤⇔√ ה ⌐ ∆╢ ₅ 



 

4 

 

2.2.2 ⅛╠ ╕≢─  

│ 14 46 ∞∫√⁹∕─ 16 ⌐ ⅜ ↕╣⁸ ⅜ ⇔√─

│⁸16 01 ≤ ⅛╠ 75 ≢№∫√ - 1 ⁹ ⌐≈™≡│ ⇔⌂

↑╣┌⌂╠⌂™ ─ ⅜ ╩ ╢╕≢─ ≢№╢⁹ │⁸ ╛⁸

⅜ ⌐ ∑∏⌐⁸ ╩ ╢╕≢ ≢ 16 ⅛⅛∫√ 5)⁹ 

- 1 ╕≢─ 5) 

 

 

 

 

 

 

2.2.3  ─  

⅜ ⇔≡⅛╠ ⅜ ╢╕≢─ ─ ⌐≈™≡⁹ 

⅜ ⇔⁸ ⅜ ╢ ⌐ ╩ ⇔≡™√ │⁸ ─ 63 ≢№∫√

- 3 ⁹∕─√╘⁸ ⅜ √ ─ √∟│ ⅜ ∆←⌐ ⅜ ╢≤™℮↓

≤╩ ⇔≡™√↓≤⌐⌂╢⁹ 

 

- 3 ╕≢─ ─ ⌐≈™≡ 6) 

- 3─ │ ─ ╡≢№╢⁹ 

 

 ╩ ↑√⁸ ה ה ה ה ─ 62  

 

26.8

10.6

62.6

0 20 40 60

╩

╠⌂⅛∫√ 1183

⌐

⇔√ 470

⌐

⇔√ 2,768

╕≢─ ─ ⌐≈™≡ :4421

 

  

 14:46 

 

 15:02 16  

 16:01 75  
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 ⌐ ⇔≡™╢ 60 ╩◘fiⱪꜞfi◓ 1.5  

 ◘fiⱪꜟ 9574─ ⁸ 5000◘fiⱪꜟ╩  

 

 23 9 ⅛╠ 12  

 

 

 

 

─ │ ≢ 19 ⁸ 7 ─ ⅜ 1 ⌐ ╩ ⇔≡™╢

- 4 ⁹ ⅜ ∆╢─│⁸75 ─√╘⁸ ╩ ⅞╢≤ ⅜ ≡⅛╠─

⌐⌂╢⁹ │⁸ ≢ 21 ≢№∫√⁹╒≤╪≥⅜ ⅛╠⌂™╛⁸ ≢№╢⅜⁸

⌐ ═≡⁸ ⇔⌂⅛∫√ ⅜ ⅛∫√⁹╕√ ↄ⌂∫√ ─ ⌐│ ⌐√

≥╡ ™√ ⌐⁸ ┘ ╩ ↑╢√╘⌐ ┼ ∫≡ ∫√⁹╕√⁸ ⌂ ⌐

™√⅜⁸ ╛ ⌐ ╩ ⅎ⌐ ↄ ⌐ ⌂ ⌐ ⅝ ⌐ ⅝ ╕╣╢

⅜№∫√⁹ 

- 4 6) 
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- 5 1 ⅛╠ ⇔√  

 

 

◓ꜝⱨ⅛╠ 97 ─ ⅜ ╛ ≢ ⇔√⁹∕─℮∟ 51 ⅜ ≢ ╩⇔⁸ 46

⅜ ≢ ╩⇔≡™╢⁹ ╛Ᵽ▬◒╛∕─ ⌐ ⅜⁸2. 5 ≤ ⌂™ ≢№∫

√ - 6 ⁹ 

 

- 6 ≥╪⌂ ≢ ⇔√⅛ 6) 
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─ ≢│⁸ │ 2431m⁸ ⅜ 438m≤⌂∫≡™╢⁹∕─√╘⁸ ╩

⌐⇔√ ⁸500m ⌐⁸ ╛⁸ ⌐ ⅎ╢ⱦꜟ╩ ∆╢↓≤⅜ ⌐⌂

∫≡ↄ╢ - 7 ⁹ 

- 7 6) 
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─  

▪fi◔כ♩ - 8 ╟╡⁸ ⌐ ∆╢ ⅜ ↄ⁸ ⅜№∫≡ ⅜ ↑⌂™

∞∫√─│⁸ 3 ⅜ ⌐№∫≡™√⁹╕√⁸ ─√╘ ⅜ ⇔≡™⌂™⁹

∕─√╘⁸ ≢─ ⅜ ≢№∫√⁹ 

 

- 8 ─ 6) 

 

3.8

14.6
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40.7

1.7

8

8.8

28.3

0 5 10 15 20 25 30 35 40 45

⌐ ∫√↓≤│⌂⅛∫√
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⌂≥─ ╕≢─

⅝ ╩ ∆ ⅜⌂⅛∫√

⅜ ╡ ╪≢╦⅛╡⌐ↄ⅛∫√

⅜ ™⌂≥ ╕≢

⌐ ╣╢ ⅜⌂⅛∫√

╡⌐ ⅜™∏⁸ ⌐⌂∫√

⌐ ⅜

╡ ≡╠╣≡™≡ ╖⌐ↄ⅛∫√

─ ╛ ⅜№∫≡

⇔≠╠™ ∞∫√

╛ ⌂≥ ⌂ ╩

∑↨╢╩ ⌂⅛∫√

⅜ ⇔≡™⌂⅛∫√

╛ ⌂≥⅜№╡

⇔⌂↑╣┌⌂╠⌂⅛∫√

╛ ⅜ ⇔≡™≡ ⌂ ∞∫√

ה ─ ⁸ ⁸⅜╣⅝ ⅜

⇔≡™≡ ⇔≠╠™ ∞∫√

⇔≡™≡ ⅜ ↑⌂™ ≢№∫√

─
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2. 3 ⌐⅔↑╢ ─ ⌐≈™≡ 

Ɫꜞ◔כfi─  

Ɫꜞ◔כfi│ ⁸◌ꜞⱩ ⁸ⱷ◐◦◖ ⅔╟┘ 180 ╟╡ ─

⌐ ∆╢ ─℮∟⁸ ⅜ 33m/s ⌐⌂∫√╙─≢№╢ 11)⁹ 

 

Ɫꜞ◔כfi⅛╠─  

▪ⱷꜞ◌≢│Ɫꜞ◔כfi─ ⌐ ╩ ∫≡ ╩∆╢⁹ ─ shell ─ⱱכⱶⱭ

⁸│≢☺כ ≢─ ╩ ⇔⁸ ╩≈↑╢↓≤⅜ ⌐ ↕╣≡™√⁹ ⌐₈New 

York City of Emerg ency Management₉≤™℮ⱱכⱶⱭכ☺≢╙ ≢─ ╩ ⇔≡

™√⁹ 

ה  ╘⌐ ∆╢⁹ 

ה  ─ ╩ ↄ⁹ 

ה  ─ ╩ ∫≡ ↄ 

₄VIRGINIA HURRICANE EVACUATION GUIDE₅ 

 

Ɫꜞ◔כfi│ ─ 24 36 ⌐ ⅜≢⅝╢⁹∕─√╘⁸ ≢─ ⅜

≢№╡⁸ ≤ ─ ⅜ ≤⌂╢⁹ 

 

Ɫꜞ◔כfi ─ ╩ ∫√ ⌐≈™≡ 

─ ⌐≈™≡ ⇔≡™√⅜⁸ ─◘▬♩⌐│⁸ ─ │ ⅜ ↓╡

≢│⌂™≤ ⅜ ∫≡™√⁹ ≤⇔≡⁸Ɫꜞ◔כfi─ ⌐⁸ fi╩⁸כ꜠─

fi⌐∆╢↓≤⌐╟∫≡⁸כ꜠─ ╩ ⅝ↄ∆╢ ⅜≤╠╣≡™╢⁹ 
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2. 3.2 ♩ꜟⱠכ♪ 

─  

ה ⇔√ ⌐ ∫≡ ∆╢ ⇔™ ⅝ 

ה ≢ ™ ⌐ ⇔≡ ⌂ ╩╙√╠∆⁹ 

ה ☻Ⱨכ♪⅜ ⌐ ™ 

₄ ⅛╠ ╩ ╢ ₅ 

 

 

⅛╠─  

ה ⌐№╢ ─ ╩ ∆╢ ⌐│⁸ ╘─ ╩ ⅜↑╢⁹ 

ה ⌂ ─ ⌐ ∫≡ ╩ ↕ↄ∆╢⁹ 

ה ─ ≢│ ⅛╠ ╣⁸ ─⌂™ 1 ─ ⌐ ∆╢⁹ 

₄ ⅛╠ ╩ ╢ ₅ 

 

⅛╠─ ╩ ∫√ ⌐≈™≡ 

₈Homeland Security Emergency Preparedness₉⌐╟╢≤⁸ꜞ☻◒⅜ ⅝™ ⌐

⌐™╢ ─☻►ⱦꜟⱢכ⸗⁸ ₁≤⁸ ⅜∫≡™╢⁹ 

⌐⁸ ╩ ™≡™ↄ↓≤⁸ ─ ⌐ ≡⁸ ⌐℮≈ ∑⌐⌂╢↓≤≤™℮╟℮

⌐ ↕╣≡™╢ 9⁹ 

Ɫꜞ◔כfi─ │⁸ ╩ ⇔≡™√⅜⁸ ─ │ ⅛╠ ≡ ╩≤╢╟℮

⌐≤ ™≡№╢⁹ │⁸ ─ ה ─ ≢│⁸ ⌂≥─ ⇔™ ─

╩ ≢⅝⌂™ ⅜№╢⁹╕√⁸ ⌐⅔™≡₈ ₉⅜ ↕╣╢

─│ 1 ≢№╢⁹∕─√╘⁸ ≢ →╢╟╡⁸ ⌐ ∆╢ ┘⅛↑╩⇔≡™

╢⁹ 
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3  ≢─  

3. 1 ◦Ⱶꜙ꜠כ◦ꜛfi 

3. 1. 1 ─  

 

 

 

 

 

 

 

- 2 ─ 13) 

─ │ ─ ⌂≥⌐╟∫≡ ⌂╡ ⌐ ╕∫≡⌂™⁹⇔√⅜∫≡

≢│ JARTIC─ ∆╢₈ ≢│ 10km ₉╩ ≤∆╢ 13)⁹ 

 

 

 

3. 1. 2  

 

⅛╠ ╕≢╩ ⌐ ╩ ⅜ ⌐┌╠≈ↄ ⌐

⇔√⁹ ─ ╩ 0≤⅔⅝⁸ ∆╢ ╩ ⌐ ™╒℮⅛╠ x1⁸x2⁸Νxi ≤

∆╢⁹ ⅛╠ L╩ 

L=Xi+1 Xi  

 

≤⇔≡⁸ L⅜ 10m ─ ⁸ 20km 5. 5m ≢ ╖⁸ L⅜

10m ─ ⁸L×0. 55 m/ s ⌐ ↕∑⁸ 

 

L֕10: V=5. 5(m/s)  

L 10: V=L×0. 55(m/s) 

 

ᴅt ─ ─ ╩ 

 

Xi
+ᴅ = Xi V×ᴅt  

 

≤⇔√⁹ 

⇔√ ⅜↕╠⌐ ∆╢ │ ∞⅜⁸ ⇔√ ⅜ ∆╢√╘⌐│⁸

─ ≤─ ⅜ 10m ™√ ⁸5 ⇔√ ≢ ∆╢≤ ∆╢≤⇔

    

 40km  20km  10km  

  20km 40km 
10km

20km 
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√⁹ 

↓─ ≢⁸ ─ ⅜ ⌐ ⌐ ⌐ ≡⅝√ ⌐

─ ⅜ ⌐ ∆╢─⌐ ∆╢ ╩ ╘√⁹( - 9)≢ ⌐ ╩∆╢⁹ 

- 9 ⱪ꜡◓ꜝⱶ  

─ ≢⁸X1≤X2│ ─ ≤─ ⅜10m ™≡™╢─≢ 20km≢ ∫≡™╢⁹

X3│ X2≤─ ⅜ 6m≤⌂∫≡⅔╡ 10m ⌂─≢ ⅜ L×0. 55⌐ ↕╣ 12km≤

⌂∫≡™╢⁹ 

─ │ ─ᴅt ─ ≢ X2≤ X3─ ⅜ 10m ™≡™╢⅜⁸ │∕╣⅛

╠ 5 √√⌂™≤≢⅝⌂™ⱪꜝ◓ꜝⱶ≤⇔≡™╢⁹ 

─ ⅜ X2≤ X3─ ⅜ 10m ⅝ 5 ⇔√ ⌐⌂╢⁹X3│ ╩ 20km⌐№→≡

╢↓≤⅜≢⅝╢⁹ ⌐ X4│↓─ ⁸X3≤─ ⅜ 10m ⅝ 5 ∆╢≤ 20km≢

⌐⌂╢⁹ 

 

- 10 ◦ꜙⱵ꜠כ◦ꜛfi◓ꜝⱨ 
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- 10│ ↔≤─ ─ ╣ ╩◓ꜝⱨ⌐⇔√╙─≢№╢⁹ ≢ ╕╣≡™╢ ⅜

⌐╟∫≡ ⅜ ╪≢™⌂™ ⌐⌂∫≡™╢( - 10)⁹3. 1.3  ◦Ⱶꜙ꜠כ◦ꜛ

fi 

 

 

 

 

3.1.3  ◦Ⱶꜙ꜠כ◦ꜛfi 

 

∆╢ │ ≡ ⌐№╡⁸ ⌐ ╩ ∆╢⁹ 

L │ L=X i+1 Xi≢ ↕╣╢⁹ 

Xi│ ≢ ⌐ ╙ ™ ╩ 1 ≤⇔≡⁸ ⌐ ╪≢™╢ ⌐ ⌐ ╩≈

↑√╙─≢№╢ 

 

⅜ ∆╢  

L ⅜ L 10 ⌐⌂╢≤ ╩∆╢⁹╕√⁸ ⇔√ ⅜ ∆╢√╘⌐│⁸L֕

10⌐⌂╡⅛≈⁸∕↓⅛╠ ⅜ ∆╢≤ ┘ ⌐⌂╢⁹ 

 

─↕∑ ⌐≈™≡ 

◓ꜝⱨ 1 5⁸9 11 

0֔L 10─  V=L×0.28 

10֔L ─    V=2.8 

 

◓ꜝⱨ 6 8⁸12 14 

0֔L 10─  V=L×0.55 

10֔L ─    V=5.5 

 

◓ꜝⱨ 15 17 

0֔L 10─  V=L×L / 35.71 

10֔L ─    V=2.8 

 

◓ꜝⱨ 18 20 

0֔L 10─  V=L×L / 18.18 

10֔L ─    V=5.5 
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⅜ ⌐⌂∫√ ─ ─↕∑ ⁸ ╠⅛♪כ⸗ ↑ ∆╕≢─ ∟

╩ -3 ⌐ ∆╟℮⌐ ₁≤ ⅎ≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√ ⁸ ─ ⌂ ⅜

⅛∫√⁹ 

─ │⁸ ─ ─ ─ ⌐ ⅝ↄ ↕╣╢⁹√≤ⅎ┌◔כ☻ 1-5

≢│⁸ ╠⅛♪כ⸗ ↑ ∆╕≢─ ╩ ⅛╠ ╕≢ ↕∑≡™╢⅜⁸∕

─ ⌐ ≢│ ⅜ ⅝⁸ ⁸ ≢│ ⅜ ↓╠∏⁸ ≢│╕√ ⅜ ∂╢⁹ 

↓─ │ ≢│⌂™⅜⁸ ⅜ ∂⌂™ ─ ─ ╣│ ≢⁸↓─↓≤│ 8

─ ≢ ≢⅝╢⁹ 

-╕√ ⌐╙ ↕╣⁸ ⅜ ™ ⅜ ╩ ⅝ ↓⇔╛∆ↄ⁸ 

☻כ◔ 9-11≢│ ⅜ 5 ─ ⌐ ╩ ↓⇔⁸3 ≤ 4 ─ ⌐│ ╩ ↓↕⌂

☻כ◔⁸√╕⁹√∫⅛ 15-17≢│ ⅜ 3 ─ ∞↑ ⅜ ⅝⌂⅛∫√⁹ 

☻כ◔ ☻כ◔6-8⁸ ☻כ◔12-14⁸ 18-20≢│ ≡ ≢ ╩⅔↓⇔≡™╢─≢⁸

⅜ ☻כ◔√∫⅛⌂⅝ 9-10 ☻כ◔≥ 15 ≢│ ⅜ ⅛∫√─⅜ ╩ ↓↕⌂⅛

∫√ ∞≤ ⅎ╠╣╢⁹ ─ ╟╡ ≤ ⅜ ─ ⌐ ⅜№╢≤

ⅎ╠╣╢─≢⁸ ─ ╕╢ ╩ 10 ≢ ⌐⇔≡™√─≢↓╣╩ ↕∑╢≤⁸

─ ╙ ╦∫≡ↄ╢≤ ⅎ╠╣╢⁹ 

─ ─ ∆╢ ☻כ◔⅜ 1-14─ ─ ☻כ◔╙╡╟♪כ⸗ 15-20─

─♪כ⸗ ─ ⅜ ⅛╠ ╣≡™╢─≢ ─ ⅜ ™↓≤⅜ ≢⅝╢⁹
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- 3 ◦Ⱶꜙ꜠כ◦ꜛfi  

 

       4   

1 10 10 L 0.28 3  552.52  Xi 55 52 

2 10 10 L 0.28 4    71 

3 10 10 L 0.28 5    63 

4 10 10 L 0.28 6  565.69  Xi 56 52 

5 10 10 L 0.28 7  582.10  Xi 51 45 

6 10 10 L 0.55 3  570.60  Xi 56 52 

7 10 10 L 0.55 4  586.95  Xi 61 63 

8 10 10 L 0.55 5  585.78  Xi 59 56 

9 20 10 L 0.28 3    126 

10 20 10 L 0.28 4    100 

11 20 10 L 0.28 5  562.99  Xi 60 83 

12 20 10 L 0.55 3  534.64  Xi 95 87 

13 20 10 L 0.55 4  583.68  Xi 76 65 

14 20 10 L 0.55 5  586.10  Xi 62 54 

15 20 10 L L/35.71 3    103 

16 20 10 L L/35.71 4  756.84  Xi 73 87 

17 20 10 L L/35.71 5  723.06  Xi 63 74 

18 20 10 L L/18.18 3  717.45  Xi 89 110 

19 20 10 L L/18.18 4  672.65  Xi 67 89 

20 20 10 L L/18.18 5  588.28  Xi 73 99 
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 L×0.55 ♪כ⸗ 12-
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 L×L/35.71 ♪כ⸗ 13-

 

 

 

 L×L/18.18 ♪כ⸗ 14-
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3. 2 ⌐⅔↑╢ ─ ⌐≈™≡ 

3. 2. 1  

─ │⁸ ⁸ ─ ↕│ 34 ⁸ⱴ◓♬♅ꜙכ♪ 7. 8⁹ │

⅜ ↕╣≡⌂™√╘⁸ │ 6≤ ↕╣╢( - 11)⁹ 

⌐ ™ │⁸ ⅛╠ ─ 2 3 ≢ ─ ⅜ ⇔√≤╖╠

╣≡™╢⁹ 

⌐╟╢ │ 172 ⁸ │ 26 ⁹ ⁸ ═√ ─ │ 87

⁸ │ 20 ≢№∫√ 13⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 15 13) 

 

 

- 16 14) 
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3. 2. 2  

 

│ ─ ⌐№╢⁹↓─ │ ─ 1 5 ≤ ─ 6 7

⅜№╢⁹ ™ ⌐│ ⅜ ≤ ╦╣╢ ⅜№╢ - 13 ⁹ 

↓─ ⌐│ 1015 ⅜ ╪≢™√⅜⁸∕─℮∟ 107 ⅜ ↄ⌂∫√⁹↓─℮∟

5 ≢│ 214 ─ ─℮∟⁸72 ─ ╩ ⇔√ - 3 ⁹ 5 ⅛╠ ╕≢

│ 1 ≢№∫√⁹ 

- 17 13) 

 

- 4 13) 

      

1  87 242 10 71 

2  74 218 21 74 

3  59 174 1 59 

4  56 167 3 28 

5  77 214 72 77 

 895 2559 197 428 
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3.2.3  ─  

─  

- 5 13) 

 

 

 

 

 

 

≢│⁸ ⅛╠ ⅜ ∫√⁹ ⁸ │ ⌐│ 4 ⁸

⌐│ 4 5 ≢ │ ⇔√⁹ ⅜ ⅛∫√√╘⁸ ⌐ ⅜ √≤

ⅎ╠╣╢ 14)⁹ 

 

─  

- 5╟╡ ─ ─ │ 5. 3 ≤⌂∫≡™╢⁹5 ─ │

75. 2 ≢№╢ - 5 ⁹ ─ 5. 3 ≢ ╩ ⇔√ ⁸ │⁸ ⅜

⇔≡™╢ ⌐⌂∫≡™╢√╘⁸ ⅜ ⌐ ╦⌂™⁹ 

- 6 13) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 22:17 

 

 22:20 3  

 22:22 5  

  N  

1 ⌐  8 4. 4  

1  5 2. 7  

2  9 4. 9  

3  30 16. 5  

4  20 11. 0  

5  65 35. 7  

6  2 1. 1  

7  2 1. 1  

8  2 1. 1  

10 14  21 11. 5  

19כ15  1 0. 5  

20 24  4 2. 2  

30 34  1 0. 5  

 12 6. 6  

 182 100  

 :5 . 3  
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≢ ⇔√ ⅜ 47. 8 ™√ - 14 ⁹╕√⁸ ≢ ⇔√ ⅜ 65. 4

╙™√ - 15 ⁹◓ꜝⱨ⅛╠ ⅛╢─⅜⁸ ─ ⅜⁸ ╕√│⁸ ─ ⁸

─ √∟≤ ⌐⁸ ⌐ ∫≡ ⇔≡™╢⁹ 

⅛╠ ™ 5 ⅛╠⁸ ─ ╕≢ 1◐꜡╒≥≢№╢⁹∕─

╩ ≢ ∆╢≤™℮↓≤│⁸ ╛ ╩ ╢√╘⌐ ╩ ∫√≤ ╦╣╢⁹ 

─ ⁸ ∫≡ →√ │ ≢⅝√⅜⁸ ™≡ ⇔√ ╛⁸ ⌐ ╘

╪≢™√ ⁸ ╩ ⅎ⌐ ∫√ │ ⌐№∫√≤ ⅜№∫√⁹╕√ ⅜

ↄ ⌐№∫≡™╢√╘⁸ ∫≡ ╕≢ ≢⅝⌂™ ⅜№∫√ - 16 ⁹ 

≢│⁸ ≢ ⌐ ↄ⌂∫√ │⁸ ≢ 8 ╒≥≢№∫√⁹ ≢

∆╢ ⌐⁸ ⌂≥ ╩ ╖ ╪≢ ∆╢√╘⁸∕℮⇔√ ⅜ ╣√

⌐╟╡ ⅜ ↓╡ ⌐№∫√ ⅜№╢⁹ 

 

 

 

- 18 ≥╪⌂ ≢ ⇔√⅛ 13) 

22
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- 19 ≤ ⇔√⅛ 13) 

 

 

- 20 13) 
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⌐ ╩ ⇔≡  

 - 6⅛╠ ╩ ⇔≡ ⌐№∫√ ⅜ 7 ╒≥ ↕╣≡™╢⁹ 

 

- 7 5 ─ ≤ ↕╣╢ 13) 

ה   ↕╣╢  

9 H. R 73ה  ≢ ⌐ ⌐№℮⁹ 

12 H. T ( 70ה  
H. K ( 38ה ⅜ ╩ ⁹ 

 H. K ( 38ה  

23 T. K ( 62ה  
ↄ⅛╠ ⇔≡™√⅜⁸ ≢ ⁸ ⌐№℮⁹ ⁹ 

 T. S ( 50ה  

48 O. T 55ה  
O. M↕╪⅜ ─ ╩ ╡⌐ ↄ⁹ →╢ ╩ ⅎ√⁹  O. M ( 29ה  
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3. 2. 4  

 

  

5  

 214   

 77  

─  40  

 

⇔√  

- 21 ⇔√  

 

 

- 8  
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( 3  
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4  
2. 8  3. 4  4. 6  

 

5  
2. 9  3. 6  5. 1  
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- 22 5 ◓ꜝⱨ 3  

 

- 23 5 ◓ꜝⱨ 4  
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- 24 5 ◓ꜝⱨ 5  
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3.3 ⌐⅔↑╢ ─ ⌐≈™≡ 

3. 3. 1  

 

 

 5530 23 2 16  

 

╩ ≤∆╢ ⁹ ⅛╠∆←⌐ ⅜ ↕╣≡⅔╡⁸ ─ ─

≤ ═≡╙ ⅜ ⅝™ ≢№∫

√ 17)  

 

 

 

 

 

 

 

 

 

 

 

 

- ⱴ♇ⱪꜟ◓כ◓ 25  

 

 

₈ ─ ≢╙⁸ ⅛╠ ⌂≥⌐ ⅛℮ ⌐ ⅜ ₉ 

↓─ ⅛╠ 129 ⅜ ⇔⁸ ⌐ ↕╣ ⌐№∫√≤ ╦╣╢⁹╕√⁸

─ ─ ☻כꜙ♬─ ≢ ╩⇔√⁹ ╩⇔≡™╢≤│™ⅎ⌂™⅜⁸

─ ⅜ ⌐ ↕╣∕℮⌂ ⅜ ∫≡™√ - 22 ⁹ 

- 26 ≤ ─ 20) 
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3. 3. 2  

 

- 27  
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- 28  2009 3 31 Google earth  

 

- 29  2011 3 14 Google earth  
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3. 3. 3  

 

 

3 ⁸4 ⁸5 ⁸6  

 

:2706  

:988  

─ :1290  

:800  

:  894   176  

 

 

⇔√  

 

 
- 30 ⇔√  
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- 9  
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1290  

 

( 3  
29. 51  56. 75  

 

4  
38. 12  74. 71  

 

5  
44. 74  90. 26  

 

- 10  

 
3  
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354  
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222  
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555  

 

( 3  
8. 54   17. 35  11. 58  25. 66  

 

4  
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5  
12. 77  39. 67  17. 04  38. 73  

 

 

- 31 ◓ꜝⱨ 3  
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- 32 ◓ꜝⱨ 4  

 

- 33 ◓ꜝⱨ 5  
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4   

 

4. 1  

 

≢│ ⅛╠ 2 ⌐ ⅜ ↕╣⁸∕─ 3 ⌐ ⅜

⇔√⁹ ⅜ ⅛∫√√╘⁸ ⅛╠ ╕≢ 5 ≤ ⅛∫√⁹∕─√╘ ─ 5

≢│⁸ ⌐ 5 ─ ⅜ ≢ ⇔√ ⁸ ╕≢ ≢⅝╢ ∞∫

√⁹ 

⇔⅛⇔⁸ ⅜ ⇔≡⅛╠ ╩⇔√ │⁸ ⌐ ∆╢ ⌐ ⅜

⇔≡⇔╕™ ⌐ ⌐ ⅝ ╕╣╢⁹ 5 ─ ─ ─ 20 ≢ ╩

∆≤⁸3. 5 ≤ ⌐ ℮ ⌐⌂∫√⁹∕─↕╠⌐ ─ 10 ≢ ╩∆╢≤ 2. 9 ≤

⅜ ↕╣≡⅛╠ ╩ ⇔≡╙ ⌐ ℮ ≤⌂∫√⁹⇔⅛⇔⁸ 5 │

77 ⁸ 214 ≢№╢√╘⁸10 ─ ≢ →╢─│ ≢№╢⁹ ∆←⌐

╛ ∫≡⁸ →╢↓≤⅜ ⌐⌂∫≡ↄ╢⁹ 

 

 

4. 2  

 

≢│⁸ ⅜ 16 ⁸ ─ ⅜ 76 ∞∫√⁹ 3

6 ─ ─ ⅜ ⌐ ≢ ⇔√ ⁸90. 26 ≤⌂╡⁸ ─ ⅜

⌐ ╦⌂™ ≤⌂∫√⁹ ─ ∞≤⁸44. 74 ≢⁸ ╕≢ ⌐ ℮ ≤⌂∫

√⁹ ╩ ∫≡⅛╠ ⇔√ │⁸ ⌐ ╦⌂™ ╙ ≡ↄ╢ ⌐⌂╢⁹ 

∕⇔≡⁸ ⌐ ≡╖╢≤⁸ ─╖─ 158 ∞≤ ∑∏⌐ ╕≢

≢⅝╢ ≤⌂∫√⁹ 

╩ ⅎ√ 3 ☻♩♇ⱪ∞≤⁸ ─ ≢ ∫√ │⁸ ╕≢√≥╡ ↑

╢⁹ ≢╙⁸ ⌐ ╕≢√≥╡ ↑╢ ≤⌂∫√⁹∕─

√╘⁸☻ⱶכ☼⌐ ╢↓≤⅜≢⅝╣┌⁸ ⅜ ↄ≡╙⁸ ╕≢√≥╡ ↑╢⁹⇔⅛⇔⁸

▪fi◔⁸⌐℮╟√∫№⌐♩כ │ ⅜ ─√╘ ⇔≡™⌂™⁸╕√ ⌐

⅜№╢√╘☻ⱶכ☼⌂ │ ≢№╢≤ ⅎ╠╣╢⁹∕─√╘⁸ ⅛╠─ ─

⌐ ─ ╩ ∆╢↓≤⌐╟∫≡⁸ ⌐╟╢ ─ │ ⌂ↄ⌂╢⁹ 
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5   

 

⅛╠ ⌐⅔↑╢ │⁸ ⅜ ⅎ╢↓≤⌐╟∫≡ ⅜ ⇔⁸

╕≢ ⅜≢⅝⌂™↓≤⅜◦Ⱶꜙ꜠כ◦ꜛfi≢ ⅛∫√⁹∕─√╘ ↔≤⌐

≢ ╩∆╢ ╩ ╢↓≤⅜ ⌐⌂∫≡ↄ╢⁹ 

─ ─ ⅛╠⁸ ⌐ ⅜ ⅛∫√⁹ ╛ ─ ⌂

│ ™≡ ∆╢↓≤⅜ ⌂√╘⁸ ≢ ↕∑╢↓≤◦☻♥ⱶ╩ ╢⁹∕─ ⌐ ₁

─ ⅜ ⌐ ∑≡ ╩↕∑╢─≢│⌂ↄ⁸ ↔≤⌐ ╩⇔≡™ↄ↓≤⌐╟∫≡⁸

─ ╩ ╠∆↓≤⅜≢⅝╢⁹ 

∕─ ⌐ ⌐⌂╢─⅜⁸ ⅜ ↕╣≡⅛╠ ⌐ ≢ →╟℮≤∆╢

╩≥℮╛∫≡ ™≡ ∆╢╟℮⌐∆╢⅛≤™℮↓≤≢№╢⁹ ≢ ⇔√ ─

│ ─╟℮⌐ 72%⅜ 500m ≢№╢⁹∕↓≢ ⱦꜟ╩ 500m↔≤⌐ ⇔⁸

™≡ →╢↓≤╩ ⌐∆╢⁹↓╣│₈ ╩ ה√⇔≥

⌐ ∆╢ ₉≢╙⁸₈ ⱦꜟ ─ ₉─ ≢ ↕╣≡™╢⁹ 

≢ ⌐ →╢√╘⌐│⁸ ™─ ™ ⅜ ™ ─╟℮⌂ ™╛⁸

─╟℮⌐ ─ ⌂≥⁸ ⌐╟∫≡ ⅜ ℮⁹∕─√╘⁸

╩ ⌐∆╢↓≤⌐╟∫≡⁸ ≢ ⅜ ™≤↓╤⌐™╢ │⁸ ∆╢↓≤

⅜≢⅝⌂™ ⅜№╢⁹ ≢ ⌐ ≢⅝╢╟℮⌐⁸ ≢ ╡ ╘╩⇔⌂

↑╣┌⌂╠⌂™⁹∕─ ⌐⁸∕╣∙╣─ ≢⁸ ⇔ ™╩⇔⁸ ≢ ╩ꜟכꜟ╢→

╢ ⅜№╢⁹ 
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─  

─ ─⸗♦ꜟ │⁸ ╕≢─ ╩ ≤ ⇔⁸∕╣∙╣ ╩Ᵽ

ꜝ≈⅛∑≡ ⇔√╙─╩ ⇔√⁹∕─√╘ │⁸ ∆←⌐ ≢ ╩

⇔⁸ ╕≢─ ╩ⱪ꜡◓ꜝⱶ≢◦Ⱶꜙ꜠כ◦ꜛfi⇔√╙─≢№╢⁹ 

⸗♦ꜟ ⅜ ⌂√╘⁸⸗♦ꜟ ╩ ↔≤⌐ ⌐ ╩⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi╩

∆╢↓≤⌐╟∫≡◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ⌂╙─⌐⌂╢─≢│⌂™⅛≤ ℮⁹ 
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1)  http://www . bousai. go. jp/chubou/28/28_shiryo1 - 1. pdf 

 

2  

2) ⅛╠─  ☻כꜙ♬כ◙▼► 

http://weathernews . jp/tsunami/html/mechanism/09 . html 

3)   

http://www . pref . shizuoka. jp/bousai/chosa/sonae/tunami02 . html 

4) ₈ ⱦꜟ ⌐ ╢●▬♪ꜝ▬fi₉  2005.6 

5)    2011 9 8  weather  news 

http://weathernews . com/ja/nc/press/2011/pdf/20110908_1 . pdf   

6)₈ ─ ₉  

7) shell ⱱכⱶⱭכ☺ 

http://www . shell . us/home/content/usa/aboutshell/media_center/storm_center/ar

e_you_ready/know_before_you_go/car_evacuation. html 

8)  New York City Office of Emergency Management  

http://www . nyc. gov/html/oem/html/hazards/storms_hurricaneevac . shtml 

9)  Homeland Security Emergency Preparedness 

http://gohsep . la . gov/factsheets/WHATTODOINATORNADO. htm 

10)₈ ⅛╠ ╩ ╢ ₉  

http://www . jma. go. jp/jma/kishou/books/tatumaki/tatsumaki2009 . pdf 

11)  VIRGINIA HURRICANE EVACUATION GUIDE 

http://www . virginiadot . org/travel/hurricane_default . asp 

12) Hurricane evacuation  Wikipedia  

http://en . wikipedia . org/wiki/Hurricane_Evacuations  
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13) JARTIC  ☿fi♃כ 

http://www . jartic . or . jp/guide/qhanrei . html 

14) ₈ ╢ ─  ≤ ₉  

15)₈1993 ⌐⅔↑╢ ─ ≤ ─ ₉ 

 1994. 1 

16)₈ 5 ₉  1995. 3 

17)    ≤╡╕≤╘  

http://committees . jsce . or . jp/2011quake/system/files/2011_2nd_0059 . pdf 



 

 

 

18) 47news 2011 5 1  

http://www . 47news. jp/CN/201105/CN2011050101000460. html 

19) ⱱכⱶⱭכ☺ 

http://www . city . natori . miyagi . jp/soshiki/soumu/shisei/toukei/tikubetsu/node_

10280 

20)  youtube 

http://www . youtube. com/watch?v=eGyoMQVAtT0&feature=results_video&playnext=

1&list=PL6544CA72840546E5 

21)₈2 5 1 ₉  

http://www . gsi . go. jp/common/000061585. pdf 
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