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│⁸ ⅛╠ ╩ ⇔≡ ⌐⅛↑≡ ┘

╢ ≢№╢⁹↓↓≢│⁸ ╩ ⌐ ╦╣√⁸1980 ⅛╠─

ⱪכꜟ◓ 1988 ⌐╟╢ ⌂ ╩│∂╘⁸ ( 2003,2004, 2005)⁸

2004 ⁸ ╒⅛ 2006, 2007, 

2008, 2009, 2010 ─ⱪ꜡☺▼◒♩ ┘ ↄ─ ⌐ ≠™≡⁸ ─

╩ ─╟℮⌐ ⇔√⁹ 

 

 ─ ┘  

│⁸ │ ⅝√№≠╖ ⅔√╡ ⅛╠

⌐ ∫≡ ⇔⁸ │ↄ┌ ⁸ ⁸ ⁸ ⁸ №≠╖─ ⁸

⁸ ⁸ ⅔⅛╛ ╩ ⇔≡⁸ ⇔╙∆╦ ⁸ ⁸ ∟─ ⁸

┤∂╖╕∟ ⁸ ╒ↄ≤ ⁸ ⌐╠↕⅝ ⁸ ▪ꜟⱪ☻ ⁸ ⅛

™ ⁸ ⌐⇔╛≈⇔╤ ™∟⅛╦╖↕≤ ⁸ ╖⌂╖↓╕

┤∂⅛╦ ╩ ╡⁸ ⌡ ™⌐ ⇔≡ │╛⅛╦ ⌐ ╢⁸ ™ S

╩ ™≡ Ӈ ⌐ ┘╢ ↕ 158km─ ≢№╢ ⁹ 

│⁸ ∆╢ ─ ─☻כ꜠♩ ⁸ ⁸ ⁸

─ ⌐ ≠⅝⁸ ≈─ ⌐ ↕╣╢⁹ ⅛╠ ⌐⁸ ⅛╠

⌐ ╢ ↕ 50km≢ ⅜ ⌐ ⇔≡ ⌐ ∆╢ ╩ ≤∆╢

№⅛⇔⌂ ⁸ ⅛╠ ⌐ ╢ ↕ 45km ≢ ∏╣╩ ≤∆╢

⁸ ⅛╠ ⌐ ╢ ↕ 33km≢ ∏╣╩ ≤

∆╢ ⇔╙≈√⅝ ⁸ ⅛╠ ⌐ ╢ ↕ 48km

≢ ⅜ ⌐ ⇔≡ ⌐ ∆╢ ╩ ≤∆╢ │ↄ⇔╜℮

┤∂╖╛╕ ≤⌂╢ ⁹ 

 

 ─ ─  

─ │⁸ ⁸ ≤ ↕╣⁸

762 ─ ⱴ◓♬♅ꜙכ♪ 7.0 ─ ╙№╢⁹ ⌂ │ 1

≤ ⅎ╠╣╢⁹ ⌂ ─∏╣─ │ ≤

↕╣╢⁹ 

─ │⁸ ⁸ ≤

↕╣⁸ 762 ╙⇔ↄ│ 841 6.5 ─ ─ ╙№╢⁹ ⌂

│ ≤ ⅎ╠╣⁸ ⌂ ∏╣─ │ ≤ ↕╣╢⁹ 

27 24  
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≢│⁸ ⁸ ≤ ↕╣⁸

762 ╙⇔ↄ│ 841 ─ ─ ╙№╢⁹ ⌂ │

≤ ⅎ╠╣╢⁹ ⌂ ∏╣─ │ ≤ ↕╣╢⁹ 

762 ─ ⅜ ─ ≢№∫√ ⁸ ≤

⅜ ⌐ ⇔√ ╙№╢⁹ 

≢│⁸ │ ⁸

≤ ↕╣╢⁹ ⌂ │ ≤ ↕╣╢⁹ ⌂ ∏╣

─ │ ≤ ↕╣╢⁹ 

 

 ─ ─  

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 7.7 ─ ⅜

∆╢ ⅜№╢⁹↓─≤⅝⁸ ─ ≢│⁸ ─ ⅜ ⌐ ⇔≡ ⌐

╕╢ ╛ ╖⅜ ∂╢≤ ↕╣╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 7.6 ─

⅜ ∆╢ ⅜№╢⁹↓─≤⅝⁸ ─ ≢│⁸ ─ ∏╣⅜ ∂

╢≤ ↕╣╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 7.4 ─

⅜ ∆╢ ⅜№╢⁹↓─≤⅝⁸ ─ ≢│⁸ ─ ∏╣⅜

∂╢ ⅜№╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 7. 6 ─ ⅜

∆╢ ⅜№╢⁹↓─≤⅝⁸ ─ ≢│⁸ ─ ⅜ ⌐ ⇔≡ ⌐

╕╢ ╛ ╖⅜ ∂╢≤ ↕╣╢⁹ 

─ ─ ┘ ↓─╟℮⌂ ⅜ ∆╢ │⁸ ⁸

⁸ ⁸ ⌐ ∆╟℮⌐⌂╢⁹ ≢ ╠╣√ ─ ⌐│ ⅜№╢⅜⁸∕─

╩≤╢≤⁸ ─ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂

─ ≢│ ⱪ⌐⁸כꜟ◓™ │╛╛ ⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢ ⁸ ⁹ 

─ │∕╣∙╣ ₁⌐ ∆╢≤ ↕╣╢⅜⁸ ⅜ ⌐ ∆╢

╙ ≢⅝⌂™⁹∕─ ⌐│ 7. 8 8. 1 ─ ⅜ ∆╢ ⅜╙№╢⁹↓─ ─

╩ ╘╢↓≤│≢⅝⌂™⅜⁸ ⅜ ≢ ∆╢ ╟╡ ⅝ↄ⌂╢↓≤│⌂

™≤ ⅎ╠╣╢⁹ 

 

⌐ ↑≡ 

│⁸ ╩ ⌐ ↑╢ ⌂ ≢№╢⁹∕─ ≢│⁸

⁸ ⁸ ─ ⅝ ⅜ ⌂╢⁹↓↓≢│⁸ ─☻כ꜠♩ ⁸ ⁸ ⁸

─ ⌐ ≠™≡⁸ ╩ ≈─ ⌐ ⇔√⁹⇔⅛⇔⁸↓─ ─ │⁸

⌐♃כ♦⌂ ≠ↄ ─ ≤⌂∫≡⅔╡⁸↕╠⌂╢ ─ ⌐╟╡⁸

↕╣╢ ⅜№╢↓≤⌐│ ⅜ ≢№╢⁹ 

ⅎ┌⁸ ─ ┘ │⁸ ─ ─ ⅜╒≤╪≥

╠╣≡™⌂™↓≤⅛╠⁸↓↓≢│ ─☻כ꜠♩─ ┘ ⌐ ≠™≡⁸∕╣∙╣

┘ ⌐ ∆╢ ≤ ∂ ⌐ ╘√⁹⇔⅛⇔⁸ ⁸ │
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≢№╡⁸ ∏╣ ≢№╢ ≤│ ─ ⅜ ⌂╢⁹↕╠⌐⁸ ─

≢─ ⌐╟╣┌⁸ ⁸ │ ≢│ ⇔≡™⌂™ ╙№╢

10 ⁹ │⁸ ┘ ─ ╩ ╠⅛⌐⇔√ ≢ ╩

⇔⁸ ─ ─ ╛ ─ ╩ ╢ ⅜№╢⁹⌂⅔

┘ │⁸ ⌐╙ ─ ─ ⅜№╢↓≤⅛╠⁸∕─ ⅛╠╙⁸↕╠

⌂╢ ⅜ ≢№╢⁹  

≤ │⁸ ─ ┘ ⅜ ⌐

⌂╢⅜⁸↓─ ⌐≈™≡╙ ─╟℮⌂ ⅜№╢⁹╕∏⁸ │⁸ ╛

∏╣─ ⅜ ≤ ╙⇔ↄ│∕╣ ⌂─⌐╙ ╦╠∏⁸ ↕⌐≈™≡│ 30%Ή40%

™⁹ ⁸ ─ ─ ↕ ╩ ∆╢ │⁸↓─ ⌐ ∆╢ ⅜

№╢⁹╕√⁸↓↓≢│ ≈─ ╩ ≤⇔≡ ≈⌐╕≤╘√⅜⁸ ☻כ꜠♩

≤⇔≡│⁸ ≤ ─ ⌐ ☻♥♇

ⱪ⅜ ∆╢⁹ │⁸ ─ ─ ╛ ─∏╣─ ╩ ⌐ ╠⅛⌐⇔√ ≢⁸

╩ ∆╢ ⅜№╢⁹ 

≢│⁸ ─ ⌐ ∆╢ ─ ╩ ⌐ ⇔√⁹

≢│⁸ ⅜ ⇔√ ─ ( 7.7) ⌐ √⌂™ ─

( 5.5 6.7) ⅜⁸↓─300 ⌐ ⇔≡⅔╡⁸∕─℮∟─ ≈⅜↓─ ⌐ ⇔≡

™╢⁹∕─ ≢⁸↓─ ≢│ ─ ⅜ ≤⌂╡⁸ ╛ ─ │

≢№╢⁹ │⁸ ─ ─ ╩ ∆╢√╘⌐⁸ ─ ╙ ╘≡⁸ ─

┘ ╩ ∆╢ ⅜№╢⁹ 
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 Ί ─  

│ ─  
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 Ί ─  

─    ─  

─ │ ⁸ ⁸ ⁸ ⌐ ≠ↄ⁹ 

│ 200000₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉╩  
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 ─  

ủ ♩꜠fi♅ ─  

Ί  ⁸ ERI- NF97( ⁸10)⁸

2002 15  

─     ─   

─ │ ⁸ ⁸ ⁸ ⌐ ≠ↄ  

│ 200000₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉╩
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 ─  

ủ ♩꜠fi♅ ─  

D⁸E  D 2002 11 ⁸E 2007 11  

  ─   

─ │ ⁸ ⁸ ⁸ ⌐ ≠ↄ  

│ 200000₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉╩
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 ─  

ủ ♩꜠fi♅ ─  

F⁸G  F 14 ⁸G 2003 12  

  ─  

─ │ ⁸ ⁸ ⁸ ⌐ ≠ↄ  

│ 200000₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉╩
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 ─  

ủ ♩꜠fi♅ ─  

H⁸I  H 2005 11 ⁸I 2008 11  

─     ─  

─ │ ⁸ ⁸ ⁸ ⌐ ≠ↄ  

│ 200000₈ ₉⁸₈ ₉╩   
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⁸  

 

 

⁸ ⁸

⁸  

 

 

⁸ ⁸  

 

 

⁸ ⁸ ⁸ 

⁸  

 ⁸ ⁸ ⁸

 

(2) ה  ⌐⅔↑╢ ה  

 

36°47.9Ω 137°55. 2Ω 

35°25.4Ω 138°23.4Ω 

↕ 158km 

 16°  

 

 

36°47.9Ω 137°55. 2Ω 

36°20. 7Ω 137°55.2Ω 

↕ 50km 

 °  

 

 

36°20. 7Ω 137°55.2Ω 

35°58.9Ω 138°9.0Ω 

↕ 45km 

 27°  

 

 

36°5. 0Ω 138°3. 5Ω 

35°51.2Ω 138°17.6Ω 

↕ 33km 

 40°  

 

 

35°51.0Ω 138°17.7Ω 

35°25.4Ω 138°23.4Ω 

↕ 48km 

 10°  

 

  

ỏ 

ỏ 

ỏ 

ỏ 

 

 

ỏ 

ỏ 

ỏ 

ỏ 

 

 

ỏ 

ủ 

ỏ 
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ủ 

ỏ 

ỏ 

ỏ 

 

 

ỏ 

ủ 

ỏ 

ỏ 

⁸ ⁸ ⁸

 

 

│⁸

─ ⁸ ╩

≢ ╪∞  

 

↕ ┘

│ ⅛╠ ⁹ 
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⌐⅔↑╢ ה  

 

↕ ┘ ─   ≤ ∂ 

─ ↕ km 

  30 60°  

   15- 20km  

 

 

↕ ┘ ─   ≤ ∂ 

─ ↕ km 

   

   10km  

 

 

↕ ┘ ─   ≤ ∂ 

─ ↕ km 

   

   10- 15km  

 

 

↕ ┘ ─   ≤ ∂ 

─ ↕ km 

   30 60°    

    20- 25km  

 

 

 

Ừ 

ủ 

ỏ 

 

 

 

Ừ 

ỏ 

ỏ 

 

 

 

Ừ 

ủ 

ủ 

 

 

 

Ừ 

ủ 

ủ 

 

 

─ ↕⅜ km

≢№╢↓≤⅛╠

⁹ 

 

│⁸

┘

Ί14 ⅛

╠  

 

│⁸

≤

─ ⅛╠ ⁹ 

 

2.2(1) ≢│⁸

│⁸ ≢

─

⌐ ∆╢↓

≤⅛╠⁸ ≢│

50- 60°─

≤⌂╢≤ ⇔≡

™╢⁹ 

 

 

 

(3)∏╣─ ⅝

≤  

 

─  

 

 

∏╣  

≢│ ─

╩ ╗  

 

 

∏╣  

≢│ ─

╩ ╗  

 

 

─  

│ ∏╣ ╩ ╗  

  

Ừ 

 

 

Ừ 

 

 

 

 

Ừ 

 

 

 

 

Ừ 

⁸ ⁸ ⁸

⌂≥⌐ ↕╣√

─ ⌐╟

╢⁹ 

─  

 (1) ⌂∏

╣─  

 

 

 

 

 

ủ 

 

 

⁸13  

─ ≢

─

⅜ ↕ⅎ╠╣
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∏╣  

Ή  

 

 

Ί ∏╣  

 

 

 

 

 

ủ 

ỏ 

 

 

ủ 

ỏ 

 

 

ủ 

∟℮─♃כ♦√

≢─ ╩

≤∆╢ 2.3

⁹ 

 

 

(2) ─

 

 

 

⁸  

762  

 

⁸  

 

⁸  

 

⁸  

 

 

 

⁸  

762 ╙⇔ↄ│ 841  

 

⁸  

762 ╙⇔ↄ│ 841  

 

⁸  

 

⁸  

 

⁸  

 

⁸  

 

 

 

⁸  

762 ╙⇔ↄ│ 841  

 

⁸  

 

⁸  

 

⁸  

 

 

ủ 

Ỏ 

 

ủ 

 

ủ 

 

ủ 

 

 

 

ủ 

Ỏ 

 

ủ 

Ỏ 

 

ủ 

 

ủ 

 

ủ 

  

ủ 

 

 

 

ủ 

Ỏ 

 

ủ 

 

ủ 

 

ủ 

⁸  

⁸

─ ▬ⱬfi♩

♄▬▪◓ꜝⱶ)  

 

762 ─

│ ⁸

⅜ ⌐

⇔√╙─≢№

╡⁸841 ─ │

⅜

≢ ⇔√

╙№╢ 2.3

⁹ 
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⁸  

 

⁸  

 

 

 

⁸  

 

⁸  

 

ủ 

 

ủ 

 

 

 

ủ 

 

ủ 

 

(3) ─∏╣

─ ≤

 

 

∏╣─     

  

 

 

∏╣─    ∏╣  

  

 

 

∏╣─    ∏╣  

  

 

 

∏╣─     

  

 

ủ 

Ừ 

 

 

ủ 

Ừ 

 

 

ủ 

Ừ 

 

 

ủ 

ủ 

 

∏╣─ │

⌐ ℮ ╩

≤∆╢⁹

│⁸

⅜☻כ꜠♩

≢ ─ ▬

ⱬfi♩⅜ ↕╣

╢ ─♃כ♦─

℮∟ ─

╩ ≤∆╢

2.3 ⁹ 

 (4) ─

 

 

≢  

 

 

≢  

 

 

≢  

 

 

≢  

 

ủ 

 

 

ủ 

 

 

ủ 

 

 

ủ 

 

─  

 (1) ─

┘

─

─  

 

  ≢ ≈─  

 7.7  

∏╣─   

 

 

  ≢ ≈─  

 7.6  

∏╣─  ∏╣  

 

 

  ≢ ≈─  

 

 

ỏ 

ủ 

 

 

 

ỏ 

ủ 

 

 

ỏ 

 

─ │

─ ↕⅛╠  

 

∏╣─ │

⅛╠  
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 7.4  

∏╣─  ∏╣  

 

 

  ≢ ≈─  

 7. 6  

∏╣─   

 

⅜ ∆╢  

 7. 8 8.1  

ủ 

 

 

 

 

ỏ 

ủ 

 

 

Ỏ 

 

 

 

⌐ ∆╢

─ │

╩ ⇔√

─ ╩ ┬ ↕

╩ ™≡ ⌐

≠™≡

⁹ 

 

 ─ ─  

 

 ─ ─  

β95 │₈90 ╟╡ ₉≤  

 

 ─ ─  

 

 

 

    

─  

 

 

 

    

 

30 ─  

50 ─  

100 ─  

300 ─  

  

 

0.4- 1. 3 

0.008 15  

0.02 20  

0.05 40  

0.6 80  

 

0.01 90% 

a 
┘

│ ⌐╟╢⁹ 

    
─  

 

 

 
    

 

30 ─  

50 ─  

100 ─  

300 ─   

 

 

1. 0- 2. 0 

13 30  

20 50  

40 70  

80 90 ╟╡ β 

 

50 90%╟╡ β 

a 
┘

│ ⌐╟╢⁹ 

    

─  

 

 

 

    

 

30 ─  

50 ─  

100 ─  

300 ─   

 

 

0. 6- 1. 0 

0.8  

10  

30  

20 60  

 

50% 

a 
┘

│ ⌐╟╢⁹ 
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 ─ ─  

 

⅜ ─ ┘ ─ ⌂98 ─ ─℮∟⁸2001 ≢ ⅜ ↕╣≡™╢╙─

⌐≈™≡⁸∕─ ╩ ™≡ 30 ⌐ ⅜ ∆╢ ╩ ∆╢≤ ⌡ ─╟℮⌐⌂╢≤ ↕

╣╢⁹ 

98 ─℮∟ ─ 30 ─ ⅜0.1%  

98 ─℮∟ 1/4 ─ 30 ─ ⅜0.1% %  

98 ─℮∟ 1/4 ─ 30 ─ ⅜ %  

™∏╣╙2001 ≢─ ⁹ ─ ⌐ ⅜№╢ │∕─ ╩ ⁹  

↓─ ╩ ╕ⅎ⁸ ─ ≢│⁸ ─╟℮⌂ ⌂ ╩ ╡ ╗↓≤≤⇔≡

™╢⁹ 

30 ─ ( )⅜ % ─  

₈ │⁸ 30 ─ ⌐ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│ ⌐ⱪכꜟ◓™ ∆╢

↓≤⌐⌂╢₉ 

30 ─ ( )⅜0.1% % ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│╛╛ כꜟ◓™

ⱪ⌐ ∆╢↓≤⌐⌂╢₉ 

1995 ⁸1858 ┘1847 ─ ⌐⅔↑╢30 ≤

 (℮∟⁸1995 ≤1858 ⌐≈™≡│₈ ⌂ ─ ⌐≈™≡₉

2001 ⌐╟╢ )│ ─≤⅔╡≢№╢⁹ 

 ⇔√  
─

30  (%) 

─

 (%) 

─

 ( )  

1995  

7.3  

 

( )  

0.4% 8% 2% 80% 1.8 3.0 

1858  

7.0 7.1  

 

( ה )  

╒╓0% 10% ╒╓0%  

90%╟╡  

1.9 3.3 

 

1847  

7.4  

 

( )  

╒╓0% 20% ╒╓0%  

90%╟╡  

0.8 2.5 

₈ ⌂ ─ ⌐≈™≡₉⌐ ↕╣≡™╢╟℮⌐⁸ │ ─ ⁸

™ ⅜ ⇔≡╙100 ≤│⌂╠⌂™⁹∕─ │ ⌐ ⇔⁸ ⅜

™╒≥ │ ↕ↄ⌂╢⁹ ⅜ ─ │30 ─ │ % ⁸ ─

│30 ─ │ ≢№╢⁹ 

│⁸ ⌐ ↕╣√♦ ♃─ ⌂ ╩ ∆╙─≢⁸ ─ │ ─≤⅔╡⁹ 

Ừ ™⁸ủ ⁸ỏ ™⁸Ỏ ⅛⌂╡ ™ 

⌐≈™≡│⁸ ⌐ ∆ ─  

    
─  

 

 

 
    

 

30 ─  

50 ─  

100 ─  

300 ─   

 

 

0. 2- 0. 5 

╒╓ 0.1  

╒╓ 0.2  

╒╓ 0.4  

╒╓  

 

╒╓ 0.7  

a 
┘

│ ⌐╟╢⁹ 
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1991  

╒⅛ 1995  

2004  

╒⅛ 2010  

ה (2014) 

 (2010) 

 (2001) 

ה 1998  

╒⅛ 2012  

10 Elouai et al. (2004)  

11 ╒⅛ 2009  

12 ╒⅛ 2004  

13 ╒⅛ 2001a  

14 ╒⅛ 2007b  

15 Sato et al. (2004  

⅜ ⌐ ⇔√ ⌐≈™≡─ ⅜ ™↓≤⅛╠ Ỏ≤⇔≡™╢⁹ 

│∆═≡ 2015 1 1 ⁹ 

⁸ ┘ ╕≢─ ─ │⁸ ⌐ ™√ ≢⅝

─♃כ♦╢ ⅛╠⁸ ─ ⅛╠⇔↕╩ ⌐ꜝfi◒ ↑⇔√╙─≢⁸a ⅛╠d ─ ≢ ∆⁹

ꜝfi◒─ ⌂ │ ─≤⅔╡≢№╢⁹ 

a ⅜ ™ b  c ╛╛ ™ d ™ 

─ ─ │⁸↓╣╠╩ ╘╢√╘⌐ ⇔√ ─ ⌐ ─♃כ♦╢∆ ⌐

∆╢⁹ ꜝfi◒─ ⌂ │ ─≤⅔╡≢№╢⁹⌂⅔⁸ ─ ─ │⁸

─ ╩ ∆─≢│⌂ↄ⁸ ─ ─ ⅛╠⇔↕╩ ∆↓≤⌐ ∆╢ ⅜№╢⁹ 

─ ─  

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ↄ⁸↓╣╩ ™≡ ╘√ ─

─ ⅜ ™⁹ 

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ≢⁸↓╣╩ ™≡ ╘√ ─

─ ⅜ ⁹ 

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ↄ⁸↓╣╩ ™≡ ╘√ ─ ─

⅜╛╛ ™⁹ 

─ ⌐ ∆╢ ─♃כ♦╢⅝≢ ⅜ ⌐ ↄ⁸↓╣╩ ™≡ ╘√ ─

─ ⅜ ™⁹↓─√╘⁸ ─ ⇔™ ⌐╟╡ ⅜ ⅝ↄ ╦╢ ⅜ ™⁹╕√│⁸

⅜♃כ♦─ ╠╣≡™⌂™√╘⁸ ⌐⅔↑╢ ⅜ ≢⅝∏⁸ ⌐ ─

╩ ≤⇔≡™╢⁹ 

⅛╠ ╕≢─ ╩⁸ ≢ ∫√ ⁹ ─

⅛╠ ╕≢─ ⅜⁸ ⌐ ∆╢≤ 1.0 ≤⌂╢⁹ 

─ ⅛╠ ╕≢─ ⌐ ⅜ ⇔≡™╢│∏─ ⁹ 
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⌐ ∆╢↓╣╕≢─ ⌂  

≢│⁸ ⌂ ─ ≤⇔≡ ─ ╩ ⇔√ (1926)⌐╟

╢ ╩│∂╘⁸ ⁸ ⁸♩꜠fi♅הⱲכꜞfi◓ ⁸ ⌂≥⁸

ↄ─ ⅜ ╦╣≡⅝√⁹ 

┘ ─ ─ ╩ ⌐ ≠⅝ ⌐ ⇔√╙─≤⇔≡│⁸

1980 1991 ⁸ ╒⅛ 1995 ⁸ ה 2002 ⁸ ╒⅛ 2002 ⁸

₈ ₉ ╒⅛ 1999 ⁸₈ ₉ ╒⅛(1999a)⁸₈ ₉ ╒⅛ 1999b ⁸

₈ ₉ ╒⅛(1999)⁸₈ ₉ ╒⅛(1999)⁸₈ ₉ ╒⅛ 1998 ⁸₈ ₉ ╒

⅛(1998)⁸₈ ₉ ╒⅛ 1998 ⁸ ╒⅛ 2010 ab ⌂≥⅜№╢⁹ 

─ ╛ ⌐ ⇔≡│⁸1980 ⅛╠─ ◓

╢╟⌐ⱪכꜟ ⌂ ╩│∂╘⁸ 2003 2004 2005 ⁸

2004 ⁸ ╒⅛ 2006 2007 2008 2009

2010 ─ⱪ꜡☺▼◒♩ ╩ ╘≤⇔≡⁸ ↄ─ ⅜ ╦╣≡™╢⁹⌂⅔⁸↓╣╠

─ⱪ꜡☺▼◒♩ ⌂ ≢│⁸ ⌐╟╡⁸ ─ ╙ ╠⅛⌐↕╣≡

⅝≡™╢⁹ 

 

─  

 ─ ┘  

╩ ∆╢  

│⁸ ⅛╠⁸ ⅛╖⇔╤ ⁸ ⁸ ↔┤ↄ∂ ⁸

⅔⅛╛ ⁸ ⁸ ⁸ ⁸ ⅛╕⌂⇔╛╕

⁸ │ↄ⇔╜℮ ⁸ ╒℮⅔℮↨╪ ⁸ ⇔╙≈┬╠™ ⁸

™∟─∑ ⁸ ⅛╠ ↕╣╢⁹ ⌐╟∫≡ ─ ╛ ⌐

™⅜╖╠╣╢⅜⁸↓↓≢│⁸ 1991 ⁸ ╒⅛ 1995 ⁸

2004 ╩ ⌐ ╩ ⇔√⁹ 

 

─ ┘  

│⁸ ╩ ≤⇔⁸ ⌐ ∫≡ ⇔⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ╩ ⇔≡ ⁸

⇔╙≈√⅝ ⁸ ╒ↄ≤ ⁸ ⌐╠↕⅝ ⁸ ▪ꜟⱪ☻ ™∟

─∑ ⁸ ╖⌂╖↓╕ ⅛∂⅛↨╦ ╩ ╡⁸ ∟

∆╦ ⌐ ╢⁹ ≤ ╩ ┬ │N16°W⁸ ↕│ 158km─ ⅜№╢ ⁹ 

─ │ ╛⅛⌐ ∆╢⁹ ⅛╠ ╕≢│ ⌡ ⁸

⅛╠ ⌐⅛↑≡│ ⁸∕╣ │ ⌡ ≢№╢⁹ │⁸ ⅛╠

╕≢│ ⌐ ╖⁸ ⅛╠ ╕≢│ ⌡ ⁸ ≢│ ⌐ ╗⁹

─ ⌐№√╢ ≢│⁸ │ ╩ ╡ ╗╟℮⌐ ∆╢⁹ ─ ⅛╠

⌐⅛↑≡ ─ ⅜ ∆╢ ⁸ ∏╣ ⁸ ─ ⅜ ∆╢ ⅜

∆╢≤ ⅎ╠╣╢⁹↓─╟℮⌐⁸ ≢│⁸ ⁸ ─ ⅝⅜ ≢ ∆╢⁹╕√⁸

─ ╡⁸ ─ ╛ ─ ⌐≈™≡╙ ≢ ⌂ ™⅜ ╠╣╢⁹∕↓≢↓↓
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≢│⁸ ╩♃כ♦⌂ ≤⇔≡⁸ ╩⁸ ─☻כ꜠♩ ⁸ ⁸

⁸ ─ ─ ⅛╠⁸ ─ ≢ ⌐ ↑≡ ∆╢↓≤≤∆╢⁹

⌐│⁸ ─ ( ⁸ )⁸ ─

⁸ ⁸ ⁸ ⁸ ─

⇔╙≈√⅝ ⁸ ⁸ ⁸ ─ │

ↄ⇔╜℮ ⁸ ⁸ ⁸ ⁸

─ ⌐ ∆╢⁹ 

≤ ╩ ↑╢√╘⌐⁸ ⌐ ⇔√ ⌂ │⁸ ─☻כ꜠♩

≤ ─ ⅝ ∏╣─ ⅝ 10 ≢№╢⁹ ⌐⁸ ≤ ╩ ↑╢

⌂ │⁸ ─ ⌐⅔↑╢ ─☻כ꜠♩ ≤ ─ ≢№╢⁹ ≤

╩ ↑╢ ⌂ │⁸ ─ ─ ⅝≢№╢⁹⌂⅔⁸ ≢⁸

≤ ─ ⌐│ ⌂ ☻♥♇ⱪ⅜ ╠╣╢⅜⁸

↓╣╠ │ ⌐ ╕╣╢ ≤ ⇔≡ ⅜ ⌐ ↄ ╙ ™⁹

╕√⁸ ≢ ∆╢ ╙ ≢⅝⌂™↓≤⅛╠⁸↓↓≢│ ∂ ≤⇔≡ ⇔√⁹ 

↔≤─ ⌂ ∏╣─ ╛ ∏╣─ ─ ⌐ ↕╣╢ ─

─ ╙⁸ ─╟℮⌂ ─ↄↄ╡⅜ ⌐ ≢№╢↓≤╩ ∆

╢⁹√∞⇔⁸↓─╟℮⌂ ─ↄↄ╡│⁸ ⌂ ╩♃כ♦ ≤⇔≡⁸⌂╢═ↄ

≠⅛╖⌐ ↑√ ≢№╢⁹↕╠⌐ ⌂ ╡ ⅎ┌ ╒⅛ 1995; 

╒⅛ 2010 ╩ ∆╢╙─≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ 

⌂⅔⁸ ≤ ─ ┘ ≤ ─ │ ─ ≤⌂∫≡

™╢⅜⁸ ≤ ─ │⁸ ─ ⌐

↕╣≡™╢⁹ ≢│⁸ ≤ ─ │ ─ ≤↕╣√⁹⇔⅛⇔⁸

─ ╛ ≢ ∆╢ ╡⁸ ⁸ ─ ─♩

│☻כ꜠ ≢∕─ ⌐ ∆╢ ∏╣ ≢№╢ ⅛╠ ∆╢

⅜ ↄ⁸∏╣─ ╙ ≤│ ⌂╢ ∏╣≢№╢≤ ↕╣╢╟℮⌐⌂∫√↓

≤⅛╠⁸↓↓≢│⁸ ⌂ ─ ≢№╢ ≤─ ╩ ⌐ ⇔√⁹ 

⁸ ↔≤⌐ ─ ה ⌐≈™≡─ ╩ ═╢⁹ 

 

 

│ ≤ ⅛╠⌂╢⁹ ─ ↕│ 50km⁸ ≤ ╩

╪∞ │N ° ─ ⅜№╢ ⁹ │☻כ꜠♩─ ⌐ ╗⁹ 

⌐⅔™≡⁸ ⌐╟╢ ⅜ ⌐ ╘╠╣╢ │ ⅔∟ↄ╠

≢№╢⅜ ╒⅛ 1999 ╒⅛ 2010 ab ⁸ ─ ╩ ≢⅝⌂™

╒⅛ 2010 b ⁸ ─ ─ ⁸ ┘⁸ 4 1714 ⌐ ⅛╠

⌐ ╢ ⌐ ╩╙√╠⇔√ 6.5 ─ ╒⅛ 2006 2008 ⅜ ⇔≡™╢

↓≤⅛╠⁸ Ί ⌐╙ ⅜ ∆╢≤ ⅎ⁸ ─ │ ─ ⅜№

╢≤ ⇔√⁹⌂⅔⁸↓─ │⁸2014 ⌐ ≢ ⇔√ 6.7 ─ ─ ─

≤╒╓ ⌂╢ ⁹ 

⅛╠ ⌐ ╢ │⁸ ─ km ─ ⌐

⇔⁸ ─ ╛ ╩ ╢ ≤⇔≡ ↕╣╢ ╒⅛ 1999a ⁹ 
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 │ ⅛╠ ⌐⁸ ⁸ ⁸ ⁸

⅛╠⌂╢⁹ ─ ↕│ 45km⁸ ≤ ╩ ╪∞ │ N27°W─ ⅜№

╢ ⁹ 

≤ ─ ⌐ ∆╢ ─ ≢│⁸ ≢─ │

⌂⅜╠⁸ ─ ─ ╛⅛⌂ ╩╙≤⌐ ─ ⅜ ↕╣≡™╢

╒⅛ 2006 ╒⅛ 2007 Kondo et al . , 2008 ⁹↓─ ╩ ∆╢≤ ⌐

∆╢↓≤⅛╠ │ ≢ ╣∏⌐ ─ ⌐ ∆╢≤ ⅎ╠╣╢⁹ 

≤ ─ ─ ≢│⁸ ⌂ ⅜ ↕╣≡™⌂™↓≤⅛╠⁸

⅜ ⇔⌂™ ⅜ ↕╣≡™√ √≤ⅎ┌⁸ 2004 ⁹⇔⅛⇔⁸

⌂ ┘ DEM╩ ™√ ⌐╟╡⁸ ⅛╠ ╕≢ ⌡ ∆

╢╟℮⌂ ⅜ ─ ⌐╙ ↕╣√ ╒⅛ 2007 ⁹∕─ ─♩꜠fi♅ ⌐

╟∫≡ ─ ⅜ ↕╣⁸ ⌐ ℮ ─ ⅜ ╘╠≡™╣╢ ╒⅛ 2011 ⁹ 

 

 

 │⁸ ⁸ ≤ ⅛╠⌂╢⁹ ≢ ╘╠╣╢ ─ ↕│

33km⁸ │ N40°W≢№╢ ⅜№╢ ⁹ 

─ │☻כ꜠♩ ⌐│ ≢№╢⅜⁸ ↄ─ ≢ №╢™│ ─

⅜ ∆╢ ⅎ┌⁸ 1985 ⁹ ⌐⁸ ⅛╠ ⌐⅛↑≡│⁸

⅜╡─ ╩╙≈ ⌂ ≥☻כ꜠♩™ ⅜╡─ ⅜ ⇔⁸ ⌐ ╕╣√

│ ─ ™ Ᵽꜟ☺ ≤⌂∫≡™╢⁹ 

 

 

│⁸ ⁸ ⁸ ⁸ ⁸ ⅛╠⌂╢⁹

│ ∏⇔╙ ∆╢╦↑≢│⌂™⅜⁸ ─ ≤ ╩ ⌐∆╢≤⁸ ↕│ 48km⁸

│ N10°W─ ⅜№╢ ⁹ 

│⁸ ≤⇔≡─ ⌐ ∆╢ ≢№╢⁹ ™│

⇔™ ⌐ ⇔ↄ⁸ ─ ─ ∆╢ ⅜ ↄ⁹ │ ⱡ ⅛╠ ⌐

┘ ⌐ ╢⁹ 

⁸ ⁸ │⁸ ⌐ ⇔ ╩⌂∆⁹

│☻כ꜠♩ ⌐ ╗⁹ │⁸ ╒⅛ 1989 ─ ┘ ╒⅛ 2009 ─

⌐ ≠↑┌⁸ 1938 1955 ─ ⌐╟╢ ≤ ∆╢≤ ↕╣╢⁹ 

1996 ⌐╟╢ ≢│⁸ │ ⌐

╘╠╣≡™⌂⅛∫√⁹⇔⅛⇔⁸↓↓≢│⁸ │ ╩ ↕∑≡

⅝√ ─ ≢№╢≤™℮ ─ ⅛╠⁸ ⌐ ╘√⁹ 

⁸ ─ ⌐│⁸ ─ ⅜ ↕╣≡™╢⅜ 1961

╒⅛ 2013 ⁸ │⁸ ⌐│ ─Ⱪ꜡♇◒⌐ ⇔⁸

≤│ ⅜ ⌂╢≤ ⅎ╠╣╢↓≤⅛╠⁸↓↓≢│⁸ ⌐ ╘⌂™↓≤≤⇔√⁹ 
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─ ─ ⅝ ∏╣─ ⅝ 10  

 

╩ ∆╢ │☻כ꜠♩─ ⌐ ╖⁸ ─ ⅜ ⌐ ∆╢ ה

⅜ ╘╠╣╢ ⁹ ┘

⌐ ≠ↄ≤ │ ≤⇔≡ ╩ ↓⇔╛∆™ ╖∏└ה ⌐№╢≤ ↕

╣╢⁹ 

↓╣╠─↓≤⅛╠ ─ │ ⅜ ⌐ ∆╢ ≢№╢≤ ⅎ╠╣╢⁹ 

 

 

│⁸ ≤ ⌐ ⅜ ∆╢≤↕╣≡⅝√

ⅎ┌⁸ 1991 ⁹∕⇔≡⁸ ⁸│☻כ꜠♩ ⌐ ╩╙≤⌐⁸ ≤

─ ⌐ ℮╙─≤ ↕╣≡⅝√ ╒⅛ 1995 ╒⅛ 1999 ╒⅛ 1999ab ⁹

⇔⅛⇔⁸ ─ ≢│ ─ ─ ⅜ ╘╠╣∏ ╒⅛ 1999 ⁸

≤↕╣√ ─ │ ┘ ⌂ ≤─ ╙№╢ ╒⅛ 2006 ⁹╕√⁸

│⁸ ≢│ ─ ⌐ ∆╢⅜⁸ ─ │

≢ ╘╠╣╢╟℮⌂ ⌂ ╩ ∫≡™⌂™⁹↕╠⌐⁸ ─ │☻כ꜠♩ ™

╩ ⇔⁸ ⌐ ℮ ∏╣ ╙ ↕╣≡™╢ ╒⅛ 2006 ⁹ ─ ╙

≤⌂╢≤ ↕╣╢ ⁹ 

─↓≤╟╡⁸ ╟╡ ─ ≤ ≤≢│⁸ ─ ⅜ ⌂

╢≤ ↕╣╢⁹↓↓≢│⁸ ╩ ─ ≤ ─ ≤ ⇔√⁹ 

╩ ∆╢ ⌐ ∫≡│⁸ ⇔≡ ╛ ⅜ ⌐ ∆╢ ⅜ ╘╠╣⁸

│☻כ꜠♩ ⇔≡ ≢№╢⁹ ┘

⌐ ≠ↄ≤ │ ≤⇔≡ ∏╣╩ ↓⇔╛∆™ ╖∏└ה ⌐№╢≤ ↕╣

╢⁹ 

↓╣╠─↓≤⅛╠⁸ ─ │ ∏╣ ≢№╢≤ ⅎ╠╣╢⁹√∞⇔⁸ ─

─ ≢│⁸ ─ ⅜ ⌐ ∆╢ ╩ ╗≤ ⅎ╠╣╢⁹ 

 

 

╩ ∆╢ ⌐ ∫≡│⁸ ─ ╛ ┘Ᵽꜟ☺ ─ ⌂≥ ∏╣

≢ ↕╣╢ ⅜ ╘╠╣⁸ │☻כ꜠♩ ⇔≡ ≢№╢ ⁹

┘ ⌐ ≠ↄ≤ │ ≤⇔≡ ∏

╣╩ ↓⇔╛∆™ ╖∏└ה ⌐№╢≤ ↕╣╢⁹ 

↓╣╠─↓≤⅛╠⁸ ─ │ ∏╣ ≢№╢≤ ⅎ╠╣╢⁹√∞⇔⁸ ─

─ ≢│⁸ ─ ⅜ ⌐ ∆╢ ╩ ╗≤ ⅎ╠╣╢⁹ 

 

 

╩ ∆╢ ⌐ ∫≡│⁸ ⌡ ─ ⅜ ⌐ ⇔≡ ⌐ ∆╢ ⅜

╘╠╣⁸ │☻כ꜠♩ ⌐ ╗ ⁹⇔√⅜∫≡⁸ ─ │⁸ ⅜

⌐ ∆╢ ≢№╢≤ ⅎ╠╣╢⁹√∞⇔⁸ ™≢│ ⅜ ⌐ ∆╢

⅜ ╘╠╣╢↓≤⅛╠⁸ │ ∏╣ ╩ ╗≤ ⅎ╠╣╢⁹
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┘ ⌐ ≠ↄ≤ │ ≤⇔≡ ╩ ↓⇔

╛∆™ ╖∏└ה ⌐№╢≤ ↕╣╢⁹ 

─↓≤⅛╠⁸ ─ │ ⅜ ⌐ ∆╢ ≢№╢≤ ⅎ╠╣╢⁹ 

 

 ─  

─  

 ≢↓╣╕≢⌐ ╦╣√ ⁸ ─ ⌐ ≠⅝⁸

─ ╩ ─╟℮⌐ ⇔√⁹ 

 

 

 ≢│⁸ ╒⅛ 2001b⁸♩꜠fi♅ ╒⅛⁸

1998 ⁸ ┘⁸ ⌐ ╗ ─ ⌂≥⅛╠⁸ ≢│ ─ ⅜ ↕╣╢

⅜⁸ ≢│⁸ ─ ⌐ ∆╢ ─ ⌐ ∆╢≤ ↕╣╢⁹ 

│⁸ ╟╡╙ ─ ≢ ↕╣√ 1

≢│⁸ 50 60° ─ ≤ ≤─ ≤⇔≡⁸ ⅛╠

km ╕≢▬ⱷכ☺fi◓↕╣≡™╢  ( ╒⅛ 2012)⁹╕√⁸ │⁸ ≢

│ ─ ≤⇔≡ ╘╠╣ 1932 1957 ⁸ │╒≤╪≥⌂™╙─

─⁸ ⌐ ╣╢ ─ ⅛╠⁸ ≤ ⅎ╠╣≡™╢ ⁸1992 ⁹ ─ ⌐

∆╢ ─ ╙ ⌐ 50 60° ≢№╢≤ ↕╣╢⁹ 

  ⌐⅔↑╢ ⁸ ≢│⁸

│ km ⌐≡ ⌡ 30°─ ╩ ∆ ה 1998 Elouai et al., 

2004 Sato et al. , 2004 ╒⅛ 2007a ⁹ ↕ km ≢│⁸ ⌡ 30°

─ ≢№╢≤ ↕╣╢⁹ ⁸↓╣╠─ ─ ╩ ≤∆╢≤⁸ ↕

km ≢│ ⅜ ⌐ ∆╢ ≤ ⅎ╠╣╢↓≤⅛╠⁸

─ ⅜ ─ ≤⌂╢ ╙№╢⁹ 

 

─↓≤⅛╠⁸ ─ ─ │ ≤ ↕╣╢⁹ │ 30 60° ≤

↕╣╢⁹ 

 

 

ה  ה ⅜☻כ꜠♩   ≢ ∏╣≢№╢↓

≤⅛╠⁸ │ ≢│ ≢№╢≤ ⅎ╠╣╢⁹╕√⁸ ⌐⅔™≡╙ ─ ⅛╠

↕╣╢ ╒⅛ 2010 ╙ ⌂ ╩ ∆╢⁹ 

⌂⅔⁸ ╒⅛(2009)│⁸ ≢ ↕╣√ ⌐ ≠⅝⁸

⅜ ≢│ ≢№╡⁸ │∕─ ⅛╠ ⇔√ ≢№

╢≤ ⇔√⁹ ⁸ ─ │⁸╒≤╪≥⅜ ∏╣ ─ ≢№╡⁸

km─ ⌐⅔™≡ ⌐ ╩כ♃☻ꜝ◒⌂ ⇔≡™╢⁹╕√⁸ ─

ⱷ◌♬☼ⱶ⅛╠ ╘√ P │ ⌐ ⇔≡⅔╡⁸ ∏╣⅜ ∆╢ ≤⌂∫≡™╢⁹

↕╠⌐⁸ ⌐╟╢≤⁸ ≢│⁸ │ ∏╣⅜ ∆╢

╒⅛ 2006 ⁹ ╩ ∆╢≤⁸ ≤⇔≡─ ─ │⁸ ─ ∏╣
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≢№╢≤ ↕╣╢⁹ 

  ╩ ⌐ ∆╢ ⌐╟╣┌⁸

≢│⁸ ⅛╠ km ⌐⅛↑≡ ─ ╖⅜╖╠╣╢ ╒⅛, 2009 ⁹

⇔√⅜∫≡⁸↓╣⌐ ∆╢ ─ ⅜ ∆╢ ⅜№╢⁹ 

 ⌂⅔⁸ ╒⅛(2009)≢│⁸ ≢│ ≤ ↕╣√ ⅜ ⌐ ╖ ⅜╢∞

↑≢ ⌂ │ ∂≡™⌂™≤⇔≡⁸∕─ ⌐ ∆╢ ╩ ⌂ ≤ ⇔≡™

╢⁹⇔⅛⇔⁸ ⌐ ⅝ ⅜╢ │⁸ ⅛╠ ↕╣╢ 70° ─ ≤⁸

↕ km ─ ─ ≤⇔≡ ↕╣╢ 45° ─ ⅜ ╘╠╣⁸ │

⌂╢ ⅜▬ⱷכ☺fi◓↕╣√╙─≢№╢ ╙№╢⁹↓↓≢│⁸ ─

─ │⁸ ─ ⅜№╢≤ ∆╢⁹ 

 

─↓≤⅛╠⁸ ─ ─ │ ( )─ ⅜№╢⁹ 

 

 

  ╒⅛(2009)│⁸ ╩ ⌐ ∆╢ ⌐╟╡⁸

─ ⌐ ≢ ⁸ ≢ 40° ⌐ ∆╢ ─ ╩ ⇔≡™╢

⁹↓↓≢│⁸ ─ │ ≤ ↕╣⁸ │ 40 70° ─ ⅜

№╢≤ ∆╢⁹ 

ה   ⅛╠ ⅜☻כ꜠♩│≡↑⅛⌐ ⌡ ⌂ ∏╣

≢№╢↓≤⅛╠⁸ ≢│ ⌂ ⅜ ↕╣╢⁹ │ ─ ⅜↑∞☻כ꜠♩ ╘

╠╣⁸ ∟─ ╙ ╘╠╣╢↓≤⅛╠⁸ ≤─ ─ ⅜ ⅎ╠╣╢⁹

⁸ ⅛╠ ╕≢│ ─ ⅜ ∆╢⁹∕╣╠─℮∟⁸

─ │☻כ꜠♩ ─ ╩ ∆─⌐ ⇔⁸ ─ │☻כ꜠♩ ─ ─

╙ ⇔≡™╢↓≤⅛╠⁸ ─ │ ₁≢№╢≤ ↕╣╢⁹ 

 ─ ⅜ ∆╢ ≢ ↕╣√ ≢│⁸ ↕ km

⅛╠ ≢ ∆╢ ⅜ km╕≢ ↕╣√ ╒⅛, 2009 ⁹╕√⁸

╩ ≤⇔√ ≢│⁸ ≤ ⅜∆═╡ ⇔≡⅔╡ ≢

│ ─ ⌐ ∆╢ ⅜⁸ ╒⅛ 2007b ⌐╟╡ ↕╣√ ⁹⌂⅔⁸

│ ─ ⌐ ⇔⁸ │ ∏╣⅜ ↄ⁸P │ ─ ⌐ ⇔≡™╢⁹

↓─↓≤│⁸ ∆╢ ⅜ ∏╣⇔≡™╢ ╩ ⇔≡™╢⁹ 

 

─↓≤⅛╠⁸ ─ ─ │ ≤ ↕╣╢⁹ 

 

 

  │ ⅛╠ ─ ≢№╢≤ ⅎ╠╣╢⁹ ≢ ╦╣

√ ╒⅛ 1999 ╒⅛ 2000 ≢│⁸ ≢─ │ 30°

≢№╢≤ ↕╣≡™╢⁹╕√⁸ │ ─ ⌐│ ╘╠╣╢⅜⁸ ⌐│╒

≤╪≥ ╘╠╣⌂™⁹ 

  ─ ≢│⁸ ≢ 50 60° ─ ⅜ ↕╣≡™╢⁹

─ ╩ ⌐ │♃כ♦∆ ╠╣≡™⌂™⁹⌂⅔⁸ │ ─
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≢╖╠╣╢⅜⁸ ≤─ │ ≢№╢⁹ 

ה   ≤ ─ ⁸│☻כ꜠♩ ╖∞™

≢ ⇔⌐ↄↄ⌂╢⁹↓─ ╩ ⌐ ↕╣√ ≢│⁸ ⌐

─ ─ ⅜ ↕╣⁸ ⅜ ≢ ⇔≡™╢↓≤⅜ ╠⅛⌐↕╣√

╒⅛, 2009 ⁹ ─ │ km ╕≢│ 20 30° ≢№╢⁹ 

  ─℮∟ ─ │ 1938 1955 ≤

∆╢⁹ │ ≢│ 40° 60°─ ≢№╢ 1961 ⁹ ⁸

╩ ⌐ ↕╣√ ⌐╟╡⁸ km ≢ ⌡ 40° ∆

╢ ⅜ ↕╣√ ╒⅛, 2009 ⁹ 

 

─↓≤⅛╠⁸ ─ ─ │ ≤ ↕╣╢⁹ │⁸30 60° ≤

↕╣╢⁹ 

 

─  

 ≢│⁸ ─ ⌐╦√∫≡ ⁸ ─ ╛ ─ ⅜ ╠╣╢↓

≤⅛╠⁸ ─ │ ⌐ ⇔≡™╢≤ ↕╣╢⁹⌂⅔⁸ ─ ⅛╠ ⌐

⅛↑≡│⁸ ⌐ │ ╘╠╣⌂™╙──⁸ ─ ╩ ≢⅝⌂™ꜞ♬▪ⱷfi♩⅜ ╘╠

╣╢↓≤⅛╠⁸ ─ │ ⌐ ⇔≡™╢≤ ⇔√⁹ 

 ─ ≤ ─ ─ ↕⅛╠ ─ ╩ ∆╢≤⁸

⁸ ⁸ ⁸

≢∕╣∙╣⁸15Ί20km ⁸10km ⁸10Ί15km ⁸20Ί25km

≤⌂╢⁹ 

  

─ ↕ 

─ ⌐⅔™≡⁸ ⌐⅔↑╢ ─ ↕│⁸ ≢ ╘╠╣╢ ↕≤ ⌡

∆╢≤ ⅎ╠╣╢⁹ 

 

 ─  

 ─ ─ ─ │⁸ ╒⅛ 2010 ⌐╟╢ ┘ ─

─ ╡╕≤╘╩ ≤⇔√⁹ ⌂∏╣─ 10 ⁸ ─ ⁸

─ │ ⌐ ─ ⌐ ∫≡ ⁸ ∆╢↓≤╩ ≤⇔√⁹ 

ה ─ ≢ ─ ⅜ ↕ⅎ╠╣√♦כ♃─℮∟ ≢

─ ╩ ≤∆╢⁹ 

ה ─ ⌐ ℮ ─ ╩ ≤∆╢⁹ 

ה ⅜☻כ꜠♩ ≢ ─ ▬ⱬfi♩⅜ ≈⌐♃כ♦─♩▬◘╢╣↕

™≡ ╩ ⇔⁸ ─ ╩ ≤∆╢⁹ 

 

⌂∏╣─ 10  

 

 ─ ≢ ─ ⅜ ↕ⅎ╠╣√ ( ╒⅛, 
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2010)─℮∟⁸∕─ ≤⇔≡⁸ ≢ 1.1- 2.0 / ─

⅜ ╠╣≡™╢ ⁹╕√⁸ ⌐ ↕╣≡™⌂™⅜⁸ ╒⅛ 2001a │ 2.2- 2.4

/ ─ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⌐⅔↑╢ │ / ≤ ↕╣╢⁹ 

 

 

─ ≢ ─ ⅜ ↕ⅎ╠╣√ ( ╒⅛, 

2010)─℮∟⁸∕─ ≤⇔≡⁸ ≢ 9. 4 / ─ ∏╣ ╒⅛

1994 ⅜ ╠╣≡™╢ ⁹ ≢│⁸ ה 2014 ⅜ ─

╩ 1.5 ≤ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⌐⅔↑╢ ∏╣ │ / ∏╣ ≤ ↕

╣╢⁹ ─ │ Ί ─ ⅜№╢⁹ 

 

 

 ─ ≢ ─ ⅜ ↕ⅎ╠╣√ ( ╒⅛, 

2010)─℮∟⁸∕─ ≤⇔≡⁸ ≢ / ⁸ 10 / ∏╣

1991 ─ ⅜ ╠╣≡™╢ ⁹ 

⌂⅔⁸ ≢│⁸ ⌐│ ⌂ ∏╣ ⅜ ╘╠╣╢⁹↓─ ⌐⅔™

≡⁸ ⁸ ─ ∏╣╩ ≤⇔≡⁸ Ί 1987 ⁸ 10

1991 ⁸8.5Ί14.8 ╒⅛ 2012 ⌂≥─ ⅜ ↕╣≡™╢⁹

↓─℮∟⁸ ╒⅛ 2012 ≢│ ≤⇔√ ─ ⌐ ⅜ ╠╣╢√╘⁸↓↓≢│

≤∆╢⁹ 

1987 ┘ 1991 ≢│⁸ ≤⌂╢ ─ ⌐≈™≡⁸ ╩ ╪∞

≤ ≢─ ≤⁸↓╣⌐ ≠ↄ ⅔╟┘ ⅜ ⌂∫≡™╢⁹ ─

╩ ⌐ ∆╢√╘⁸ ⌐≈™≡│ ⅜ ╙ ≢№╢ 1987 ─ I ⁸

│ ⌐╟∫≡ ↕╣√ 1991 ⌐╟╢ ₩ ╩ ™╢↓≤

≤∆╢⁹∕─ ⁸ ─ ⅜ ≢⅝╢⁹ 

─↓≤⅛╠⁸ ⌐⅔↑╢ ∏╣ │ / ∏╣ ≤

↕╣╢⁹ ─ │ ─ ⅜№╢⁹ 

 

 

 ─ ≢ ─ ⅜ ↕ⅎ╠╣√ ( ╒⅛, 

2010)─℮∟⁸∕─ ≤⇔≡⁸ ≢ 1.2 / ─ ⅜ ╠╣≡™╢

⁹ ≢ 1.0 / ─ ⅜ ╠╣≡™╢ ⁹ 

─↓≤⅛╠⁸ ⌐⅔↑╢ ∏╣ │ / ≤ ↕╣╢⁹ 

 

 

ה ⌐ ╘╠╣√ ─  

 ─ ─ ╩ ∆╢√╘⌐⁸↓↓≢│⁸ ─

╒⅛ 2010 ⌐ ─ ה 2014 ╩ ⇔√ ▬ⱬ



25 

 

fi♩♄▬▪◓ꜝⱶ Ί ╩ ™╢⁹ 

 ♩꜠fi♅ │ ⌂─≢⁸∕╣∞↑≢│ ▬ⱬfi♩─ ⌂ ⅜╡╩ ∆╢↓≤│

≢⅝⌂™⁹⇔√⅜∫≡ ≤⇔≡⁸ ╛☻כ꜠♩ ─ ╩ ∆╢ ⅜

№╢⁹∕↓≢⁸↓↓≢│ ⌐ ⅜☻כ꜠♩ ≢ ─ ▬ⱬfi♩⅜ ↕╣╢◘▬♩─

⌐♃כ♦ ⌐ ⇔≡⁸ ↔≤⌐▬ⱬfi♩╩ ╡ ╘√ Ί ⁹∕─ ⁸ ─ ▬ⱬ

fi♩─ │⁸ ─ ▬ⱬfi♩ ─ ╩ ⇔≡ ╘√⁹ 

 ⌐⁸ ↔≤─ ─ ⌐≈™≡ ═╢⁹ 

 

 

 ≢│⁸ ─ ⁸ ⁸ ⁸ ⁸ ─

⁸ ⁸ ↑╖ ⁸ ↑╖ ⁸ ≢ ⅜⌂↕╣≡™╢(

Ί )⁹ ⁸ ╕≢─ ⌐ ─ ⅜ ╘╠╣⁸ │⁸

⁸ ≤ ↕╣╢ ( )⁹ ⅛╠ ≈ ─ │⁸

⁸ ⁸ ⅛╠ ≈ ─ │⁸ ⁸

≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸ ⁸

≤ ↕╣╢⁹ 

 

 

 ≢│⁸ ─ ⁸ ⁸ ⁸ ⁸ ─

⁸ ⁸ ⁸ ⁸ ⁸ ≢ ⅜⌂↕╣≡™╢( Ί )⁹ 

 ⁸ ╕≢─ ⌐ ─ ⅜ ╘╠╣╢⁹ 

 │⁸ ⁸ ≤ ↕╣╢( Ί )⁹ ⅛

╠ ≈ ─ │⁸ ⁸ ≤ ↕╣╢⁹ ⅛╠ ≈ ─

│⁸ ⁸ ≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ 

 

 

 ─ ⁸ ─ ⁸ ⁸ ⁸ ─ 15

⁸ ⁸ ⁸ ﬞ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ≢ ⅜⌂↕╣≡™╢( Ί )⁹ 

 ⁸ ╕≢─ ⌐ ─ ⅜ ╘╠╣⁸ │⁸

⁸ ≤ ↕╣╢( )⁹ ⅛╠ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸ ⁸

≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸ ⁸

≤ ↕╣╢⁹ ⅛╠ ≈ ─ │⁸ ⁸ ≤

↕╣╢⁹ 

√∞⇔⁸ ⁸ │⁸ ≢│ ─ ⌐ ℮ ▬ⱬfi♩⅜
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↕╣≡™⌂™ ≤⌂∫≡™╢ ─ ≢ ╕╣√ 11 ⁹ ⁸

≢│ ↄ─ ≢ ⌐ ℮ ▬ⱬfi♩⅜ ╘╠╣≡™╢⅜⁸ ⌐⅔↑╢

│╒≤╪≥⅜ ─☻כ꜠♩ ≢№╢⁹∕↓≢⁸ ─ ─ ⌐ ⇔≡│

⌐ ⌐♃כ♦─☻כ꜠♩ ≠ↄ↓≤≤⇔√⁹∕╣╠─♦כ♃─┌╠≈⅝≤ ╩ ⇔

≡⁸↓↓≢│ ⌐ ╩♃כ♦─ ∆╢↓≤≤⇔√⁹ 

 

 

 ≢│⁸ ─ ⁸ ⁸ ─ ⱡ ⁸ ─

⁸ ⁸ ─ ⁸ ≢ ⅜⌂↕╣≡™╢(

Ί )⁹↓─℮∟⁸ ╒⅛ 2002 ≢│⁸ ⅜ ⁸

≤↕╣≡™╢⁹⇔⅛⇔⁸ ♩꜠fi♅ │ ⌐ ↕╣√ ⌐ ⇔⁸

─ ⅜ ⇔ↄ⁸ ╩ ⇔√ ™⌐ ─∏╣⅜ ╘╠╣∏⁸ ≤↕╣√

│ ≤╙ ≢⅝╢⁹⇔√⅜∫≡⁸↓↓≢│ ▬ⱬfi♩╩ ∆╢ ⁸ ─

│ ™≤∆╢⁹ 

 ≤⇔≡⁸ ≢│⁸ ⁸ 1 ╕≢─ ⌐ ─ ⅜ ╘╠╣╢⁹

│⁸ ⁸ ≤ ↕╣╢( )⁹

⅛╠ ≈ ─ │⁸ ⁸ ≤ ↕╣╢⁹ 

 

 ⌐⅔™≡⁸ ⁸ ⁸ ─ ⅜ ⌂╡⁸ ≈ ─▬ⱬfi♩

│ 2≈ ─▬ⱬfi♩ ⌐⅔™≡│ ─ ⅜ ⌂╢( )⁹⇔√⅜∫≡⁸↓

╣╠─ ⅜ ⌐ ⇔√ ╙ ≢⅝⌂™⅜⁸ ─ ≢─ ≢ ⇔≡™

╢ ╙№╢⁹ ⌐⁸ ╡ ℮ ≢│ ≢ ⅜ ⌂╢⁹ 

 

─  

 

 ≢│⁸ ⅛╠ ⌐ 1714 ─ 6.5 ╒⅛( 2006, 2008)

⅜ ⇔√⁹2014 ⌐│⁸ ─ 6.7 ⅜ ⇔⁸ 100 ╩ ∆

╩ ∂√⁹∕─ ⌐│⁸1858 ─ 6. 0 6.4 ╒⅛( 2006, 2008) ⅜

─ ⌐ ⇔√⁹↕╠⌐⁸ ⌐│ 1918 ⅜ ─ ⌐ 6.1⁸ 6.5

≤ ™≡ ⇔≡™╢⁹™∏╣─ ╙↓─ ─ ≢│⌂™⁹ 

762 ⌐│ ה ה ≢ ⅝™ 7.0 ⅜ ⇔√↓≤│╦⅛∫≡™╢⅜⁸

№╢™│ ⌐ ⇔√⅛│╟ↄ╦⅛∫≡™⌂™⁹ 

 

 

 ≢│⁸1791 ─ 6 3/4 ⅜ ⌐ ⇔≡™╢⁹2011 ⌐│

─ ≢ ⇔√ 5.4 ─ ⌐╟∫≡ 1 ─ ⅜№∫√⁹™∏╣╙ ─

─ ≢│⌂™⁹ 

762 ⌐│ ה ה ≢⁸841 ⌐│ ≢ ⅝™ ™ (∕╣∙╣⁸ 7.0 ⁸

6.5 ⅜ ⇔√↓≤│╦⅛∫≡™╢⅜⁸ №╢™│ ⌐ ⇔√⅛│╟ↄ╦⅛

∫≡™⌂™⁹ 
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 ⌐ ⇔√ ™ │ ╠╣≡™⌂™⅜⁸ ⌐│ ⇔≡™√≤╖╠╣╢

─ ⅜⁸ ╩ ℮╟℮⌐ ∆╢ ∆═╡ ─ ─ ⌐ ⅛╣≡™╢↓≤⅛╠⁸

─ ⅜ ⇔≡™⌂™ ╙№╢( 11)⁹ 

762 ⌐│ ה ה ≢⁸841 ⌐│ ≢ ⅝™ ™ (∕╣∙╣⁸ 7.0 ⁸

6.5 )⅜ ⇔√↓≤│╦⅛∫≡™╢⅜⁸ №╢™│ ⌐ ⇔√⅛│╟ↄ╦⅛∫

≡™⌂™⁹ 

 

 

 ⌐ ⇔√ │ ╠╣≡™⌂™⁹ 

 

⁸ ┘ ─ │⁸ ⁸ ⌐

∂√ ⅜№╢⁹╕√⁸ ⁸ ⁸ ─ │∕╣∙╣ ⁸

⁸ ≤ ↕╣╢ ⁹ ─ ⌐ ℮ ⁸

─ ↕⁸ ─ ─ ⌂ ⁸ ─ ⌐ ≠ↄ≤⁸ ⁸

⁸╙⇔ↄ│ ─ │⁸ 762 ─ ( 7.0 )⌐ ∆╢ ╙№╢⁹

⁸╙⇔ↄ│ │⁸841 ─ ( 6.5 )⌐ ∆╢ ╙№╢⁹ ─

⌐ ≠ↄ≤⁸762 ─ │⁸ ─ ⅜ ⌐ ⇔√ ╙№╢⁹↕╠⌐ ⌐

∆╢≤⁸ 762 ─ │ ⁸ ⅜ ⌐ ⇔√╙─≢№╡⁸841 ─

│ ⅜ ≢ ⇔√ ╙№╢⁹ 

 

─ ∏╣─ 10  

 

 ≢ ╘╠╣╢ ╙ ⇔™ L3 │ ⌐ ↕╣√≤ ↕╣≡⅔

╡⁸ ╒⅛ 2006 ─ ⅜ ↕╣≡™╢⁹ ╩ ∆╢≤⁸↓╣

⅜ ─ ╩ ∆≤ ⅎ╠╣╢⁹⌂⅔⁸ ─ ╩ ∆─│ ─ ⌐

╠╣⁸∕╣ │ ≢№╢⁹ 

─↓≤⅛╠⁸ ─ ─ ⌐ ℮ │ ≤ ↕╣╢⁹ 

 

 

╒⅛ 2006 │⁸ ⌐≡⁸ ⌐ ℮≤ ↕╣╢ ╛

─ ∏╣ ╩ ⇔√⁹ ╒⅛ 1994 ┘ ╒⅛ 2001 │⁸∕╣∙

╣ ⌐≡♩꜠fi♅ ╩ ™⁸ ─ ≤⇔≡⁸ ┘

─ ∏╣╩ ╘≡™╢⁹ 

─↓≤⅛╠⁸ ─ ─ ⌐ ℮ ∏╣─ │ ≤ ↕╣╢⁹ 

 

 

 ╒⅛ 2001 │⁸ ⌐≡♩꜠fi♅ ╩ ™⁸ ─ ≤⇔≡⁸

─ ∏╣╩ ╘≡™╢⁹ 
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 ─↓≤⅛╠⁸ ─ ─ ⌐ ℮ ∏╣─ │ ≤ ↕╣╢⁹ 

  

 

  ╒⅛ 2000 │⁸ ─ ⌐≡♩꜠fi♅ ╩ ™⁸ ─

≤⇔≡⁸ ─ ╩ ╘≡™╢⁹ 

 ─↓≤⅛╠⁸ ─ №√╡─ │ ≤ ↕╣╢⁹ 

 

 

 

 ─ ≢ ≈⅛☻כ꜠♩ ▬ⱬfi♩⅜ ↕╣≡™╢ ─℮∟⁸ ⅜

╙ ™─│ ─ ╒⅛ 1998 ≢№╢( Ί )⁹↓─ ≢│

⅛╠ ─ ⌐ ─ ▬ⱬfi♩⅜ ↕╣≡™╢─≢⁸

│ - ≤⌂╢⁹ 

 ─↓≤⅛╠⁸ ─ │ ≤ ⅎ╠╣╢⁹ 

 

 

─ ≢ ≈⅛☻כ꜠♩ ▬ⱬfi♩⅜ ↕╣≡™╢ ─℮∟⁸ ⅜

╙ ™─│ ─ ╒⅛ 1994 ⅔╟┘ Okumura, 2001 ≢№╢( Ί

)⁹ 2005 │⁸ ─▬ⱬfi♩ ╩ ⇔≡ ⇔⁸ ⅛

╠ ─ ⌐ ─ ▬ⱬfi♩╩ ⇔≡™╢ 12 ⁹ 

 ─↓≤⅛╠⁸ ─ │ ≤ ⅎ╠╣╢⁹ 

 

 

 ─ ≢ ≈⅛☻כ꜠♩ ▬ⱬfi♩⅜ ↕╣≡™╢ ─℮∟⁸ ⅜

╙ ™─│ ─ ╒⅛ 2008 ≢№╢( Ί )⁹↓─ ≢│

⁸ ─ ⌐ ─ ▬ⱬfi♩⅜ ↕╣≡™╢⁹   

 ─↓≤⅛╠⁸ ─ │ ≤ ⅎ╠╣╢⁹ 

 

 

─ ≢ ≈⅛☻כ꜠♩ ▬ⱬfi♩⅜ ↕╣≡™╢ ─℮∟⁸ ⅜

╙ ™─│ ─ ╒⅛ 2004 ≢№╢( Ί )⁹↓─ ≢│

⁸ ─ ⌐ ─ ▬ⱬfi♩⅜ ↕╣≡™

╢⁹ 

─↓≤⅛╠⁸ ─ │ ≤ ↕╣╢⁹ 

 

 

 

 ≢│⁸ ⅜ ≈─ ╩ ∆╢≤ ↕╣╢⁹ 

 

 



29 

 

 ≢│⁸ ⅜ ≈─ ╩ ∆╢≤ ↕╣╢⁹ 

 

 

 ≢│⁸ ⅜ ≈─ ╩ ∆╢≤ ↕╣╢⁹ 

 

 

 ≢│⁸ ⅜ ≈─ ╩ ∆╢≤ ↕╣╢⁹ 

 

 

≤∕─ ⌐⅔↑╢2004 ⅛╠ ─GNSS ≢│⁸

≢ ─ ⅝⌂ ╖⅜ ╠╣╢ ⁹↓─ ⅝⌂ ╖│⁸1994

╕≢─ 100 ─ ≢╙ ╠╣╢ ⁹↓─└∏╖⅜ ⅝™ │⁸

└∏╖ ≤⇔≡ ╠╣≡⅔╡⁸ │∕─ ⌐ ⇔≡™╢⁹

≢│⁸ ─ ╖≤ ─ ┘⅜ ╠╣╢⁹ ─ ⁸

⌐≈™≡│⁸ ⌐≈™≡ ⌂ ⅜ ↕╣≡⅔╡ ╒

⅛ 2010 ⁸ ╟╡ ≢│ ─ ⅜ ⇔⁸ ≢│

⌐ ∆╢ ∏╣─ ⅜ ╠╣╢≤∆╢ ≤╙ ≢№╢⁹⌂⅔⁸

≢│⁸2014 11 22 ⌐ ─ 6.7 ⅜ ⇔⁸ ≢ 30cm─ ≤

13cm─ ⅜ ↕╣√ 2015 ⁹╕√⁸₈∞™∟ ₉─SAR ⌐╟╡⁸

≢ 1 ─ ⅜ ↕╣√ ╒⅛ 2015 ⁹ 

≢│⁸ ─╦∏⅛⌂ ╖⅜ ╠╣╢⁹ ≢⁸1994 ╕≢─

100 ─ ≢│⁸ ─╦∏⅛⌂ ╖⅜ ╠╣╢⁹ 

≢│⁸ ⌂└∏╖│ ╠╣⌂™⅜⁸1994 ╕≢─ 100 ─ ≢│⁸

⅔⅔╗⌡ ─ ╖⅜ ╠╣╢⁹ 

 

 

 

17 ─ ⌐╟╣┌⁸ ─ ─ ↕─ │ 10Ί15km

≢№╢( )⁹ ⌐ ─ ≢ ⅜ ≢№╢⁹ ⌐╖≡⁸ │⁸

╕√│ ⌐ ╩ ≈ ⅜ ™( )⁹2014 11 22 ⌐⁸

⅜ ⇔√≤ ⅎ╠╣╢ 6.7 ─ ⅜ ⇔√ ⁹↓─ ─ ≤ ⅛

╠ ↕╣╢ │⁸ ⌐ ┘╢ ─ ≢⁸ ╠⅛♃כ♦ ↕╣╢

∆═╡╩ ∂√ ─ ↕│ 20km≢№╢⁹↓─ ─╒⅛⁸ ─ ≢⁸1986

12 30 ⌐ 5.9⁸1998 7 1 ⌐ 5.0 ─ ⅜ ⇔≡™╢⁹ 

 

 

 17 ─ ⌐╟╣┌⁸ ─ ─ ↕─ │ 10km ≢

№╢( )⁹ │⁸ ┘ ─ ─ ≢ ≢№╢⁹╕√⁸

⁸ ─ ⅜ ≤⌂∫≡™╢⁹ ⌐╖≡⁸ │⁸

⌐ ⌐ ╩ ≈ ⅜ ™( )⁹ ≢│⁸2011 6 30
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⌐ 5.4 ≤ 5.1 ─ ⅜ ⇔⁸ ╩ ∂√⁹ 

 

 

 17 ─ ⌐╟╣┌⁸ ─ ─ ↕─ │ 10Ί15km

≢№╢( )⁹ ─ ≢ ⅜ ╠╣╢ ≢⁸ ─ │⅝╦╘≡

≢№╢⁹ ⌐╖≡⁸ │⁸ ╕√│ ⌐ ╩ ≈ ⅜

™( )⁹1923 ⁸↓─ ≢│ 5╩ ⅎ╢╟℮⌂ │ ⇔≡™⌂™⁹ 

 

 

17 ─ ⌐╟╣┌⁸ ─ ─ ↕─ │ 20km ≢№

╢( )⁹ ה ⌂≥⁸ ─ ≢ ⅜ ≢№╢⅜⁸ ⌐

∫√ ╛⁸ ─ ─ │⅝╦╘≡ ≢№╢⁹ ⌐╖≡⁸ │⁸

╕√│ ⌐ ╩ ≈ ⅜ ™( )⁹1959 9 24 ⌐ 5.7

─ ⅜ ⇔√╒⅛│⁸1923 ⁸ 5╩ ⅎ╢╟℮⌂ │ ⇔≡™⌂™⁹ 

 

 ─  

┘ ─ ─  

─ ─ ↕⅛╠⁸ ⌐╟╡ ─ ╩ ╘╢≤⁸∕╣∙╣ ─╟℮

⌐⌂╢⁹ ™√ │ ─ ≢№╢ 1975 ⁹ │  ─ ≢ ∆╢ ─ ↕ km⁸

│∕─ ─ⱴ◓♬♅ꜙ⁹╢№≢♪כ 

log L 2.9 0.6    

 

 

 │⁸ ⅜ ≈─ ≤⇔≡ ∆╢ ⅜№╢⁹∕─ ⁸ ↕≤

⌐ ≠ↄ≤⁸ 7.7 ─ ⅜ ∆╢ ⅜№╢⁹ ─ ⌐ ≠ↄ≤⁸

─ ≢│⁸ ─ ⅜ ⌐ ⇔≡ ⌐ ╕╢ ╛ ╖╩ ∂╢≤

↕╣╢⁹ 

 

 

│⁸ ⅜ ≈─ ≤⇔≡ ∆╢ ⅜№╢⁹∕─ ⁸ ↕≤

⌐ ≠ↄ≤⁸ 7.6 ─ ⅜ ∆╢ ⅜№╢⁹ ─ ⌐ ≠ↄ≤⁸

─ ≢│⁸ ∏╣ │ ≤⌂╢≤ ↕╣╢⁹ 

 

 

│⁸ ⅜ ≈─ ≤⇔≡ ∆╢ ⅜№╢⁹∕─ ⁸ ↕≤

⌐ ≠ↄ≤⁸ 7.4 ─ ⅜ ∆╢ ⅜№╢⁹ ─ ⌐ ≠ↄ≤⁸

─ ≢│⁸ ∏╣ │ ≤⌂╢≤ ↕╣╢⁹ 

 

 

│⁸ ⅜ ≈─ ≤⇔≡ ∆╢ ⅜№╢⁹∕─ ⁸ ↕≤
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⌐ ≠ↄ≤⁸ 7. 6 ─ ⅜ ∆╢ ⅜№╢⁹ ─ ⌐ ≠ↄ≤⁸

─ ≢│⁸ ─ ⅜ ⌐ ⇔≡ ⌐ ╕╢ ╛ ╖╩ ∂╢≤

↕╣╢⁹ 

 

⌂⅔⁸ ─ │ ₁⌂ ╩ ─ ⁸∕╣∙╣ ₁─ ╩ ∆╢≤ ⇔√

⅜⁸ ─ ╩ ∆╢≤⁸ ─ ⅜ ⌐ ∆╢ ╙ ≢⅝⌂™⁹

2010 ⌐╟╢₈ ⌂ ⅛╠ ∆╢

─ ₉─ ⌐⇔√⅜ⅎ┌⁸ ╩ ∆╢ ─ ╩ ╗ ™ ⅜ ⌐ ∆

╢ ⁸ 7. 8 8.1 ─ ⅜ ∆╢ ╙№╢ 13 ⁹ 

 

─  

≤ │ ─╟℮⌐⌂╢⁹ 

 

 │ ⁸ ≤ ↕╣╢↓≤⁸ ┘⁸ │ 1

≤ ⅎ╠╣╢↓≤⅛╠⁸ │╒╓ 0.4 1. 3≤⌂╢⁹ 

2001 ⌐ ↕╣√ BPT ⸗♦ꜟ⁸ɖ 0.24

⌐╟╢≤⁸ 30 ⁸50 ⁸100 ⁸300 ─ │⁸∕╣∙╣ 0.0 08

15 ⁸0. 02 20 ⁸0. 05 40 ⁸0.6 80 ≤⌂╢⁹╕√⁸ ╕≢─ │ 0. 01

90 ≤⌂╢⁹ ⌐↓╣╠─ ─

, 1999 ╩ ∆⁹ 

 

 

 │ ⁸ ≤ ↕╣╢↓≤⁸ ┘⁸ │

≤ ⅎ╠╣╢↓≤⅛╠⁸ │╒╓ 1. 0 2. 0≤⌂╢⁹ 

2001 ⌐ ↕╣√ BPT ⸗♦ꜟ⁸ɖ 0.24

⌐╟╢≤⁸ 30 ⁸50 ⁸100 ⁸300 ─ │⁸∕╣∙╣ 13

30 ⁸20 50 ⁸40 70 ⁸80 90 ╟╡ ≤⌂╢⁹╕√⁸ ╕≢─ │ 50

90 ╟╡ ≤⌂╢⁹ ⌐↓╣╠─ ─

, 1999 ╩ ∆⁹ 

 

 

 │ ⁸ ≤ ↕╣╢↓≤⁸ ┘⁸ │

≤ ⅎ╠╣╢↓≤⅛╠⁸ │╒╓ 0.6 1. 0≤⌂╢⁹ 

2001 ⌐ ↕╣√ BPT ⸗♦ꜟ⁸ɖ 0.24

⌐╟╢≤⁸ 30 ⁸50 ⁸100 ⁸300 ─ │⁸∕╣∙╣ 0.8

⁸ 10 ⁸ 30 ⁸20 60 ≤⌂╢⁹╕√⁸ ╕≢─ │ 50

≤⌂╢⁹ ⌐↓╣╠─ ─ , 

1999 ╩ ∆⁹ 
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│ ⁸ ≤ ↕╣⁸ │

≤ ↕╣╢↓≤⅛╠⁸ │╒╓ 0. 2 0. 5≤⌂╢⁹ 

2001 ⌐ ↕╣√ BPT ⸗♦ꜟ⁸ɖ 0.24

⌐╟╢≤⁸ 30 ⁸50 ⁸100 ⁸300 ─ │⁸∕╣∙╣╒

╓ 0.1 ⁸╒╓ 0.2 ⁸╒╓ 0.4 ⁸╒╓ ≤⌂╢⁹╕√⁸ ╕≢─

│╒╓ 0.7 ≤⌂╢⁹ ⌐↓╣╠─ ─

, 1999 ╩ ∆⁹ 

 

⌂⅔⁸ ─ │∕╣∙╣ ₁⌐ ∆╢≤ ↕╣╢⅜⁸ ⅜ ⌐ ∆

╢ ╙ ≢⅝⌂™⁹↓─ ─ ╩ ╘╢↓≤│≢⅝⌂™⅜⁸ ⅜ ≢

∆╢ ╟╡╙ ⅝ↄ⌂╢↓≤│⌂™≤ ⅎ╠╣╢⁹ 

 

⌐ ↑≡ 

│⁸ ╩ ⌐ ↑╢ ⌂ ≢№╢⁹∕─ ≢│⁸

⁸ ⁸ ─ ⅝ ⅜ ⌂╢⁹↓↓≢│⁸ ─☻כ꜠♩ ⁸ ⁸ ⁸

─ ⌐ ≠™≡⁸ ╩ ≈─ ⌐ ⇔√⁹⇔⅛⇔⁸↓─ ─ │⁸

⌐♃כ♦⌂ ≠ↄ ─ ≤⌂∫≡⅔╡⁸↕╠⌂╢ ─ ⌐╟╡⁸

↕╣╢ ⅜№╢↓≤⌐│ ⅜ ≢№╢⁹ 

ⅎ┌⁸ ─ ┘ │⁸ ─ ─ ⅜╒≤╪≥

╠╣≡™⌂™↓≤⅛╠⁸↓↓≢│ ─☻כ꜠♩─ ┘ ⌐ ≠™≡⁸∕╣∙╣

┘ ⌐ ∆╢ ≤ ∂ ⌐ ╘√⁹⇔⅛⇔⁸ ⁸ │

≢№╡⁸ ∏╣ ≢№╢ ≤│ ─ ⅜ ⌂╢⁹↕╠⌐⁸ ─

≢─ ⌐╟╣┌⁸ ⁸ │ ≢│ ⇔≡™⌂™ ╙№╢

11 ⁹ │⁸ ┘ ─ ╩ ╠⅛⌐⇔√ ≢ ╩

⇔⁸ ─ ─ ╛ ─ ╩ ╢ ⅜№╢⁹⌂⅔

┘ │⁸ ⌐╙ ─ ─ ⅜№╢↓≤⅛╠⁸∕─ ⅛╠╙⁸↕╠

⌂╢ ⅜ ≢№╢⁹  

≤ │⁸ ─ ┘ ⅜ ⌐

⌂╢⅜⁸↓─ ⌐≈™≡╙ ─╟℮⌂ ⅜№╢⁹╕∏ │⁸ ╛

∏╣─ ⅜ ≤ ╙⇔ↄ│∕╣ ⌂─⌐╙ ╦╠∏⁸ ↕⌐≈™≡│ 30%Ή40%

™⁹ ⁸ ─ ─ ↕ ╩ ∆╢ │⁸↓─ ⌐ ∆╢ ⅜

№╢⁹╕√⁸↓↓≢│ ≈─ ╩ ≤⇔≡ ≈⌐╕≤╘√⅜⁸ ☻כ꜠♩

≤⇔≡│⁸ ≤ ─ ⌐ ☻♥♇

ⱪ⅜ ∆╢⁹ │⁸ ─ ─ ╛ ╩ ⌐ ╠⅛⌐⇔√ ≢⁸

╩ ∆╢ ⅜№╢⁹ 

≢│⁸ ─ ⌐ ∆╢ ─ ╩ ⌐ ⇔√⁹

≢│⁸ ⅜ ⇔√ ─ ( 7.7) ⌐ √⌂™ ─

( 5.5 6.7) ⅜⁸↓─300 ⌐ ⇔≡⅔╡⁸∕─℮∟─ ≈⅜↓─ ⌐ ⇔≡

™╢⁹∕─ ≢⁸↓─ ≢│ ─ ⅜ ≤⌂╡⁸ ╛ ─ │

≢№╢⁹ │⁸ ─ ─ ╩ ∆╢√╘⌐⁸ ─ ╙ ╘≡⁸ ─
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┘ ╩ ∆╢ ⅜№╢⁹ 

 

10 ₈ ₉╩⁸ ⁸ ─ ≢│⁸ ⌐╦⅛╡╛∆™╟℮⌐₈∏╣₉≤™℮ ≢ ⇔≡™╢⁹↓↓

≢│ ≢№╢₈ ₉⅜⁸ ─₈∏╣₉⌐ ∆╢╙─≢№╢↓≤╩ ∆√╘⁸ ╩ ⇔√⁹

⁸ ─ ≢│₈ ₉╩ ™╢⁹⌂⅔⁸ ─ ≢│⁸₈ ₉│ ╩ ℮₈∏╣─ ₉

≤⁸ ╩ ╦⌂™₈ √╦ ╖─ ₉╟╡⌂╢⁹ 

11 ╒⅛ 2014 │⁸ ⁸ ⌐⅔↑╢♩꜠fi♅ ≢│ ⌐ ▬ⱬ

fi♩⅜ ╘╠╣⌂™↓≤ ╩ ≤⇔≡⁸ │ 762 ┘841 ─ ≢│ ⇔≡™⌂™≤

⇔≡™╢⁹ ─ ≢ ∆ ⁸ ⁸ ⅜↓╣⌐ ∆╢⁹ ─ ♩

꜠fi♅≢│ ⌐ ⇔√ ⅜ ↕╣≡™╢⅜⁸ ≢ ↕╣╢ ─

│ ─ ≢№╢ ╙№╢≤ ≢⅝╢⁹↓╣⌐ ⇔≡ ─▬ⱬfi♩ ≢│⁸

─ ⌐♃כ♦─ ≠™≡⁸ ╩ ╗ ⅜ ⇔√≤ ⇔≡™╢⅜⁸ ↕╠⌐♦

⅜♃כ ↕╣╣┌⁸ ⌐ √⌂ ╩ ↑⁸ ─ ⅛╠ ╡ ⇔≡ ⌐ ∆╢↓≤⌐

⌂╢≤ ⅎ╠╣╢⁹ 

12 2005 ≢│⁸ ─ ⅔╟┘ ─ ▬ⱬfi♩ ⌐≈™≡⁸ ─ ⌐ ≠⅝⁸

╟╡ ⌐▬ⱬfi♩ ─ ⅜⌂↕╣≡™╢⁹√∞⇔⁸ ⌐≈™≡│ ↕╣≡™⌂™⁹ 

13 ⁸ ⁸ ⁸ ╩∕╣∙╣ᵑ⁸ᵒ⁸ᵓ⁸ᵔ≤∆╢≤⁸ ᵑ ᵒ─

─ ⁸ 2010 ⌐╟╢₈ ⌂ ⅛╠ ∆╢ ─

₉─ ⌐⇔√⅜ⅎ┌⁸ 7.9 ─ ─ ⅜ ∆╢ ╙№╢⁹ ⌐⁸ ᵒ ᵓ⁸ᵓ

ᵔ⁸ŋ ᵒ ᵓ⁸o ᵓ ᵔ⁸ŋ ᵒ ᵓ ᵔ─ ─ ⁸∕╣∙╣ 7. 8⁸ 7.8⁸ 8.0⁸ 8.0⁸

8.1 ─ ─ ⅜ ∆╢ ╙№╢⁹√∞⇔⁸ ⇔√ │⅛⌂╡ ™≤ ⅎ╠╣╢

⁹ 
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