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─  

 

 

│⁸ ⅛╠ ⌐⅛↑≡ ∆╢ ≢№╢⁹↓↓≢│⁸

⁸ ⌐ ⌐╟∫≡ ╦╣√ ┘⁸ 21 ⌐ ╦╣√

⌐╟╢ ─ ⁸ 26 ⌐ ╦╣√

⌐╟╢ ─ ╩│∂╘⁸↓╣╕≢⌐ ╛ ≢ ↕╣√

⌐ ≠™≡⁸ ─ ╩ ─╟℮⌐ ⇔√⁹  

 

─ ┘  

│⁸ ─ ╡╜℮⅔℮↨╪ ⅛╠

⌐ ┘⁸ ─ ╩ ╪≢ ≈┬√ ┘

⇔╙─∑⅝ ⁸ ┘ ⅝ↄ⅜╦ ⁸ ⅛╪∞╖↕⅝ ╩

≡⁸ ─ └┘⅝⌂∞ ⌐ ┘╢⁸ ⌡ ⌐ ┘╢ ↕ 114km

╙⇔ↄ│∕╣ ─ ≢№╢( )⁹ 

│⁸ ∆╢ ─ ⁸ ─ ⌐ ≠⅝⁸ ≈─

⌐ ↕╣╢⁹ │ ⅛╠ ⌐⁸ ⅛╠ ─ ⌐ ╢ ↕

53km─ ⁸ ─ ⅛╠ ⌐ ╢ ↕ 43km─ ⁸

⅛╠ ⌐ ╢ ↕ 18km╙⇔ↄ│∕╣ ─

≢№╢ ⁸ ⁹™∏╣╙ ∏╣⅜ ∆╢ ≢№╡⁸

≢│ ⅜ ⌐ ∆╢ ╩ ℮⁹ 

 

─ ─  

─ │ ≤ ↕╣╢⁹ ⌂∏╣─ ↕│

0.02 0.4 / ≤ ↕╣╢ ⁹ ⌂ ⌐ ∆╢

│ ╠╣≡™⌂™⁹ 

─ │⁸ ⁸ ≤ ↕╣

╢ ⁹ ⌂ │ ⅛╠ ≤ ↕╣╢⁹

⌂∏╣─ ↕│⁸0.7 1.0 / ≤ ↕╣╢⁹ 

≢│⁸ ⁸ ⌂ ⁸ ⌂∏╣─ ↕≤╙⌐

≢№╢⁹ 

 

─ ─  

 ⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 7.7 ─ ⅜ ∆╢≤

↕╣╢ ⁹╕√⁸∕─ ⌐│ ∏╣╩ ≤⇔≡ ─∏╣⅜ ∂╢

                             

⌐≈™≡│⁸ 2003 ⌐╟╡⁸∕╣╕≢⌐ ╦╣√

⌐ ≠™√ ⅜ ↕╣≡™╢⁹∕─ ⁸ ╒⅛ 2010⁸ ╒⅛ 2010⁸ ╒⅛ 2011 ┘

2015 ⌂≥⌐╟∫≡⁸ ╩ ∆╢ ╛∕╣╠─ ה ╛ ⌐ ∆╢

√⌂ ⅜ ╠╣√↓≤⅛╠ ╩ ™⁸ ╩ ⇔√⁹ 
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⅜№╢⁹ 

⌐⅔™≡│⁸ ─ ⅜ ╠⅛≢│⌂™√╘⁸ ↓─╟℮⌂ ⅜

∆╢ ╩ ╘╢↓≤⅜≢⅝⌂™⁹ 

 ⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 7.6 ─ ⅜ ∆╢≤

↕╣╢⁹╕√⁸∕─ ⌐│ ∏╣╩ ≤⇔≡ ─∏╣⅜ ∂╢ ⅜

№╢⁹ 30 ⌐↓─╟℮⌂ ⅜ ∆╢ │⁸ ⌐ ∆≤⅔╡≢

№╢⁹ ≢ ╠╣√ ─ ⌐│ ⅜№╢⅜⁸∕─ ╩≤╢≤⁸

│ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│ ™

⌐ⱪכꜟ◓ ∆╢↓≤⌐⌂╢ ⁸ ⁹ 

 ⅜ ≈─ ≤⇔≡ ∆╢ ⁸ 6.9 ╙⇔ↄ│∕╣ ─

⅜ ∆╢≤ ↕╣╢⁹╕√⁸∕─ ⌐│ m ╙⇔ↄ│∕╣ ─∏╣⅜

∂╢ ⅜№╢⁹ ⌐⅔™≡│⁸ ─ ⅜ ╠⅛≢│⌂™√╘⁸

↓─╟℮⌂ ⅜ ∆╢ ╩ ╘╢↓≤⅜≢⅝⌂™⁹ 

 ─ │∕╣∙╣ ₁⌐ ∆╢≤ ↕╣╢⅜⁸ ⅜ ⌐

∆╢ ╙ ≢⅝⌂™⁹∕─ ⌐│ 7.8 8.2 ╙⇔ↄ│∕╣ ─

⅜ ∆╢ ⅜№╢⁹↓─ ─ ╩ ╘╢↓≤│≢⅝⌂™⅜⁸

⅜∕╣∙╣ ≢ ∆╢ ╟╡ ⅝ↄ⌂╢↓≤│⌂™≤ ⅎ╠╣╢⁹ 

 

⌐ ↑≡ 

─ ⌐≈™≡⁸ ≢│ ╛ ⅜ ╠

╣≡⅔╠∏⁸ ─ ─ ╩ ∆╢↓≤⅜≢⅝⌂™⁹╕√⁸™∏╣─

⌐⅔™≡╙ ⌂∏╣─ ↕≤ ─ ⌐ ∆╢ ⅜ ╘≡ ≢№

╢⁹ ⌐≈™≡╙⁸ ╛ ⅜ ⌐│ ╡ ╕╣≡⅔╠

∏⁸ ─ ⅜ ™ ≤⌂∫≡™╢⁹↕╠⌐⁸ ⅜ ⌐ ∆╢

⌐≈™≡╙ ≢№╢⁹↓─√╘⁸ ⌐≈™≡⁸ ⇔™ ╛ ⌂∏

╣─ ┘ ─∏╣─ ⌂≥⁸ ─ ⌐ ∆╢ ─╟™ ╩ ╢ ⅜

№╢⁹╕√⁸ │↕╠⌐ ⌐ ┘╢ ╙№╢√╘⁸ ⁸ ─

⌐╟∫≡ ─ ╩ ∆╢ ⅜№╢⁹ 
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 ─  

│ ─
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 ─ ≤ ⌂  
ủ♩꜠fi♅ ─  ╒⅛ 2010 ⌐╟╢   

   

ΊB  

─    ─  

─ │ ⁸ ⁸ ┘ ⌐ ≠ↄ.  

│ 200000 ₈ ₉⁸₈ ₉⁸₈ ₉⁸₈

₉╩ .  
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 ─  

          

( ) 

  

 

ה   

 (1)  ∆╢

 

( )  

 

 

( )  

⁸  

 

( )  

 

 ⁸ ⁸ ⁸

⌐╟╢⁹ 

(2)  ⌐⅔↑╢ ה  

( )  

34°38.9Ω 130°14.7Ω 

33°56.4Ω 131°11.0Ω 

↕  114km╙⇔ↄ│∕╣  

 48°  

 

( )  

34°38.9Ω 130°14.7Ω 

34°21.2Ω 130°43.8Ω 

↕  53km  

 54°  

 

( )  

34°21.4Ω 130°43.9Ω 

34▐05.4Ω 131▐04.5Ω 

↕  43km 

 48°  

 

( )  

34°05.2Ω 131°04.7Ω 

33°56.4Ω 131°11.0Ω 

↕  18km╙⇔ↄ│∕╣  

 32°  

 

⌐⅔↑╢ ה  

 ( )  

↕ ┘ ─  ≤ ∂ 

─ ↕     km 

        ╒╓  

         15- 20 km 

 

( )  

↕ ┘ ─  ≤ ∂ 

─ ↕     km 

         

         15- 20 km 

 

( )  

↕ ┘ ─  ≤ ∂ 

─ ↕     km 

        ╒╓  

          15- 20 km 

 

 

ỏ 

ủ 

ỏ 

ỏ 

 

 

ủ 

ủ 

ủ 

ủ 

 

 

ủ 

ủ 

ủ 

ủ 

 

 

ủ 

ỏ 

ỏ 

ủ 

 

 

 

ủ 

Ừ 

ủ 

ỏ 

 

 

ủ 

Ừ 

ủ 

ỏ 

 

 

ủ 

Ừ 

ủ 

ỏ 

⁸ ⁸ ⁸

⌐╟╢⁹ │

⅛╠ ⁹ 

 

│

─ ≤

╩ ≢ ╪∞

⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ↕⅜ km

≢№╢↓≤⅛╠

⁹ 

 

│ ⁸  

⌐ ↕╣√ ╛

♩꜠fi♅

⌐╟╢⁹ 

 

 

 

│ ≢№╢⅜⁸

D90⌐╟╢

─ ─ ↕│

20kmכ15 ⁹ 
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(3)  ─∏

╣─ ⅝≤

 

( )  

∏╣  

 

( )  

∏╣  

─ ╩ ℮ 

 

( )  

∏╣  

 

ủ 

 

 

Ừ 

 

 

 

Ừ 

⁸ ⁸

⌂≥⌐ ↕╣√

⅛╠ ⁹ 

─

─  

 

 

 

 

 

(1) ⌂∏

╣─  

( )  

0.02Ӈ0.4m/  

 

( )  

0. 7Ӈ1.0m/  

 

 ( )  

 

  

ỏ 

 

 

ỏ 

 

⌐╟╢⁹ 

 

 

─∏╣─ ⁸

⅛╠

⁹ 

(2) ─

 

 ( )  

 

    

  

( )  

 

   ⁸  

 

⁸  

 

⁸  

 

( )  

 

 

 

ủ 

 

 

 

ủ 

 

ủ 

 

ủ 

 

⌐ ↕╣√

⅛╠ ⁹ 

 

 
⌐ ↕╣√

⅛╠ ⁹ 

 

 

 

(3) ─∏╣

─ ≤

 

 

( )  

─∏╣─  m       

   

 

( )  

─∏╣─  m       

  Ӈ  

 

( )  

─∏╣─  m ╙⇔ↄ│∕╣       

    

 

 

ỏ 

 

 

 

ỏ 

ủ 

 

 

ỏ 

 

 

 

─∏╣─ │

─ ↕⅛╠ ⁹ 

 

 

│⁸

─ ⅛╠

⁹ 

(4) ─

 

( )  

≢  

 

( )  

≢  

 

( )  

≢  

 

ủ 

 

 

ủ 

 

 

ủ 

─ ⅛╠

⁹ 

─

─  

 

 (1) ─

┘ ─

 

( )  

─  M  

 

∏╣─   m  

 

ủ 

 

ỏ 

⁸ ┘

⅛╠

⁹ 

─ ↕⅛╠
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( )  

─  M  

∏╣─   m  

 

( )  

─  M ╙⇔ↄ│∕╣  

∏╣─   m ╙⇔ↄ│∕╣  

 

( ⅜ ∆╢ )  

─   7.8 8.2 ╙⇔ↄ│∕╣  

 

 

ủ 

ỏ 

 

 

ỏ 

ỏ 

 

 

ỏ 

⁹ 

 

 

 

 ─ ─  

β95% │₈90 ╟╡ ₉≤  

 
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 

    

─  

 

 

 

    

 

30 ─  

50 ─  

100 ─  

300 ─  

  

 

0. 6- 1.4 

0.1  

0.2  

0.4 10  

40  

 

0.9 90%╟╡ β 

b 
┘

│ ⌐╟╢⁹ 



 8 

│⁸ ⌐ ─♃כ♦√╣↕ ⌂ ╩ ∆╙─≢⁸ ─ │ ─≤⅔╡⁹  

Ừ ™⁸ủ ⁸ỏ ™⁸Ỏ ⅛⌂╡ ™ 

⌐≈™≡│⁸ ⌐ ∆ ─ ⁹ 

1985  

ה 2002  

╒⅛ 2010   

╒⅛ 2011  

1997   

1998a  

2015  

 (2001) 

│∆═≡ 2016 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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⌐ ∆╢↓╣╕≢─ ⌂  

1932 │⁸ ⌐ - ⌐ ┘╢ ↕ 10km─ ╩ ⇔√⁹

∕─ ⁸ 1950│⁸↓─ ⌐ ╘╠╣╢ 24km─ ╩ ⇔√⁹ ╒⅛ 1976

│⁸ 1932 ─ ⇔√ ─ ⌐⁸↕╠⌐ ⌐ ┘╢ ≤⇔≡⁸

─ ╩ ⇔⁸↓╣╩ ↄ╢∕╪ ≤ ╪∞⁹ 1980

│ ∏╣╩ ≤⇔ ─ ≤⇔≡⁸↓╣╩ ≤ ⇔√⁹ 

1991│♩꜠fi♅ ╩ ™⁸ ─ ╩ ⇔√⁹╕√⁸ 1997 1998a, 1998b

│⁸ ה ⁸ ┘Ⱳכꜞfi◓ה♩꜠fi♅ ⌂≥ ⌐⅔↑╢

⌂ ╩ ∫√⁹↕╠⌐⁸ 2015 │⁸₈ ─ ₉─ ≤⇔

≡♩꜠fi♅ ╩ ⇔⁸ ─ ╩ ⇔√⁹ 

─ ⌐⅔↑╢ ─ │⁸ 1991⁸ 1998a⁸ ה

2002⁸ ╒⅛ 2011 ⌂≥⌐ ↕╣≡™╢⁹╕√⁸ ⌐⅔↑╢ │ 1985⁸

╒⅛ 2010⁸ ╒⅛ 2010 ⌐ ↕╣≡™╢⁹ 

 

─  

 ─ ┘  

 ╩ ∆╢  

1991 │⁸ ⌐ ∆╢ ─ ─ ⅛╠

⌐ ╢ ╩ ≤⇔√⁹╕√⁸ 1985 ⌐╟╢≤⁸ ─

⌐│⁸╒╓ ⇔≡ ⌐ ↑≡ ⅜ ┘≡™╢⁹ 2003

│⁸ ─ ─└≤≈≢№╢ ⁸ ┘ ─ ╙ ╘≡

≤⇔≡ ⇔√⁹ 

─ ⌐≈™≡⁸ 1991 │∕─ ╩ й─ ≤⇔≡

™╢⁹ ⁸ ה 2002 ┘ 1998a │ ⌡ ⇔⁸ 1991

─ ─ й─ ╩ ⇔≡⁸ ╩ ≤⇔≡™╢⁹∕─ ⁸

╒⅛(2011)│⁸ ─ ⌐ ╩ √⌐ ╘⁸ ─ ⅜ ⌂

ↄ≤╙ ╕≢ ┘╢≤ ⇔√⁹ 

╕√⁸ ─ ⅛╠⁸↕╠⌐ ≢ ↕╣√ ⌐╟╢≤⁸

─ ⌐╙ ─ ╩ ∆╢ ⅜ ╠╣≡⅔╡ ╒⅛, 2010 ╒

⅛, 2010 ⁸ ⁸ ⁸ │↕╠⌐ ⌐ ┘╢≤⇔≡ ⇔√⁹ 

↓↓≢│⁸ ╩ ∆╢ ─ ┘ │ 1985⁸ ה 2002⁸

╒⅛ 2010⁸ ┘ ╒⅛ 2011 ⌐╟∫√⁹ 

 

─ ה  

─ ↕ ┘ │⁸ ↕╣≡™╢ ─ ≤ ╩ ≢ ┬≤∕╣

∙╣ 114km⁸ 50° ≤⌂╢⁹√∞⇔⁸ ─╟℮⌐⁸ │↕╠⌐ ⌐ ┘≡™╢

╙№╢⁹↓─√╘⁸ ─ ↕│ 114km⁸╙⇔ↄ│∕╣ ≤⌂╢⁹ 

─ ↕│⁸ ⅜ ╕√│ ⌐ ⇔≡™╢↓≤⅛╠ km≤⇔√⁹ 

─╟℮⌐ │ ∏╣╩ ≤⇔⁸ ╩ ℮ ≢№╢⁹ ┘ ⌐

⅔↑╢ ⅜☻כ꜠♩ ≢№╢↓≤⁸ ╛♩꜠fi♅ ⌐ ╘╠╣╢ ─ ⌂≥

⅛╠⁸ ─ │ ⌂ↄ≤╙ ™ ≢│ ≤ ↕╣╢⁹╕√⁸↓─ ≢│

─ ⅜ ↕╣╢↓≤⅛╠⁸ ╩ ℮ ≤ ↕╣╢⁹⌂⅔⁸ 1997

│⁸ ─ ⌐ ™ ≢ ╩ ⇔≡™╢⁹ ⅛╠│ 30°

≢ ⌐ ↄ ⅜ ╘╠╣╢⅜⁸ 1997 │↓╣╩ ≤⇔≡⅔╡⁸

≤│⇔≡™⌂™⁹ 

 

─ ─ ⅝ ∏╣─ ⅝  

 │ 1991⁸ 1985 ⌐ ↕╣√ ⌂≥⅛╠⁸ ∏

╣╩ ≤∆╢ ≢⁸ ─ ╩ ℮≤ ⅎ╠╣╢⁹ 
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 ─ ─  

⌂∏╣─ ↕  

 1998a │⁸ ⅛╖⅔⅛ⅎ∞ ≢ ⇔√♩꜠fi♅ ≢⁸ ⌐

╘╠╣√ ─ ≤ ┘ ⌐ ╘╠╣√ ─ ⅛╠⁸∕─

∆═╡ ─ ╩ 0.14 0.18 / ≤ ╘⁸↕╠⌐⁸ ⇔╙╒⅝

≢ ⇔√♩꜠fi♅⌐⅔™≡╙ ─ ≢ 0.12 0.15 / ∆═╡ ─

≤ ╘√⁹⇔⅛⇔⁸ │⁸ 1998a ⅜ ⇔√♩꜠fi♅ ⌐ ╘╠╣╢ ─

≤ ─ ⅛╠│ ─ ─ ⅝│ ∏╣≤⌂╡⁸ ⅛╠ ╠╣√ ─ ⅝≤ ∆

╢⁹ ⌐≈™≡│⁸ ⌐⌂∫≡♩꜠fi♅╟╡╙ ⌐ ─ ⅜ ↕╣≡⅔╡ ה

2002⁸↓─ ⅜ ─ ╩ ⇔≡™╢≤│ ⅎ⌂™⁹ 

 ╒⅛ 2010 │ ⌐⅔↑╢ ─ ≤◖▪ꜞfi◓─ ⅛╠⁸

╩ 0.017 0.417 ≤ ⇔≡™╢ ⁸ ⁹╕√⁸ ⅜ ∏╣ ─

⅛╠⌂╢↓≤╩ ⇔⁸ ∏╣ ╩ ╘√ │ ⌐⌂╢≤ ⇔≡™╢⁹

↓↓≢│⁸ ∏╣ ⌐ ∆╢ │ ╠╣≡™⌂™√╘⁸ ─ ⅜ 0.02

0.4 ≤ ⇔√⁹ 

 ⌐≈™≡│⁸ ≤ ─∏╣─ ⅛╠⁸ ∏╣ ⅜ 0.7- 1.0

/ ≢№╢ ⅜№╢⁹ 

 ⅛╠⁸ ─ │ 0.02 0.4 ≤ ↕╣╢⁹ ─

⌐ ∆╢ │ ╠╣≡™⌂™⁹ 

 

 

ủ ה ⌐ ╘╠╣√ ─  

≢│⁸ ─ ╩ ∆╢√╘⁸ ─ ⅜ ╦╣≡™╢⁹ 

 

 ≢│⁸ 1998a ⌐╟╢ ≈─♩꜠fi♅ ⁸

≤⁸ 1991 ⌐╟╢♩꜠fi♅ ─ ≈─♩꜠fi♅ ⅜ ╦╣≡™╢⁹ 

 ≢│⁸♩꜠fi♅ ⌐ Ӈ ─ ᵕ ╩ ╢ ─ ⅜

╘╠╣√⁹ 1998a │⁸ᵕ ⌐ ╕╣╢ ─ ⅛╠⁸ᵕ ─ ╩

Ӈ ≤⇔≡™╢⁹↓─↓≤≤⁸ ≢ᵖ ─℮∟ ╩ ∫≡™╢≤ ↕╣╢ ⅛╠

╠╣√14C ⅛╠⁸ ⁸ ⌐ ⅜№∫√ ⅜№╢⁹

√∞⇔⁸↓↓≢ ™√ │ ⌐ ╠╣√╙─≢│⌂™√╘⁸ ⌐ ∆╢

│╛╛ ™⁹⌂⅔⁸ 1998a │⁸♩꜠fi♅ ⌐ ╣√ ─ ⅛╠ m

─♩꜠fi♅ ⌐ ∆╢ ⅜ ⌐╟╡ ↕╣√╙─≢№╢≤⇔≡⁸↓─

⌐ ╕╣≡™√ ─14C ⅛╠ ⌐ ∆╢ ─ ⇔≡

╩ ⇔≡™╢ 10 ⁹⇔⅛⇔⁸↓─ │ ⅜ ⌐╟∫≡ ↕╣ ↕╣

√╙─≢ ╩ √ │ ⌐ ╡ ╪∞ ─ ≢№╢ ╙ ≢⅝⌂™↓≤

⅛╠⁸↓╣╩╙∫≡ ⌐ ∆╢ ─ ╩ ∆╢↓≤│ ≢№╢⁹ 

 1991 │⁸ ─ 1998a ─ ⌐ ⇔≡⁸ ♩꜠fi♅─

m ─ ≢♩꜠fi♅ ╩ ⇔√ ⁹♩꜠fi♅ ≢│ ─ ⅜ ╘╠╣⁸

≢│ ⅜ ⌐ ⅛∫≡ ⇔⁸ ─ ∟ ╖╩ ╢╟℮⌐ ⇔≡™╢⁹↓─

─ ⌐│╒╓ ⌐ ⅜ ⇔≡™╢⁹ │ ≢╙ ╘╠╣╢⅜↓─╟℮

⌂ ─ │ ╘╠╣∏⁸ │ ⇔⌂™⁹ 1991 │⁸ ≢↓╣╠ ─ ╩

╘╢╟℮⌐ ∆╢ ⌐│ ╩ ↑√ ⅜ ╠╣⌂™≤⇔≡⁸ │ ⁸

⌂☼כꜟ⁸⇔⅛⇔⁹√⇔≥ ⅜ ⌂ ╩ ⇔⁸∕─ ⌐ ⅜ ⇔√≤│ ⅎ

⌐ↄ™⁹⇔√⅜∫≡⁸↓╣╠─ │ ∏╣ ⌐ ∫≡ ⅛╠╙√╠↕╣√ ⅜№

╢⁹ ─↓≤⅛╠⁸ ⌐⅔↑╢ │ ≢№∫√ ⅜№╡⁸↓─ ⅛

╠ ╠╣√14C ⅛╠⁸∕─ │ ≤⌂╢⁹ 

 ╕√⁸ 1998a │⁸ ⅛╠ ⌐ km─ ≢Ⱳכꜞfi◓ ┘♩

꜠fi♅ ╩ ⇔√⁹ │ ה 2002 ⌐╟╢ ─ ⌐ ∆╢⁹
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1998a │⁸Ⱳכꜞfi◓ ┘♩꜠fi♅ ─ ⁸ Tn ┘↓╣╟╡ ─

⅜ ─ ⌐ ═≡ ⅝ↄ ™≡⅔╡⁸↓╣⅜ ⌐╟╢ ≤ ⅎ╠╣╢≤⇔≡⁸

∕─ ─ ⅛╠ ╠╣√ 14C ╩╙≤⌐ ╩ ⇔√⁹⇔⅛⇔⁸ │

─ ╩⌂⇔≡⅔╡⁸ 1998a ⅜ ⌐╟╢ ≤⇔√ ─ ⅝│ ⌂╙─

≢№╢ ⅜№╢⁹╕√⁸♩꜠fi♅ ─☻◔♇♅≢ 1998a ⅜ ⇔√ ─ ⌐

∫≡│⁸ ╢ ⌐ │ ╘╠╣⌂™⁹ ─↓≤⅛╠⁸ ─ │ Tn

⌐ ⅜№∫√↓≤╩ ∆ ≤│⌂╠⌂™⁹√∞⇔⁸ 1998a ⅜ ╩

⇔√ ⌐│ ─ ⅜ ╘╠╣⁸↓╣╩ ℮ ╙ ⇔≡™╢╟℮⌐╙ ⅎ╢↓≤

⅛╠⁸ Tn ─ ⌐ ⅜№∫√ │ ≢⅝⌂™⁹ ⁸ ה

2002 │⁸ ♩꜠fi♅ ─ ⌐ ╩ ⇔≡™╢⁹↓─√╘⁸ ≢

Tn ⌐ ⅜⌂⅛∫√≤╙ ⅎ⌂™⁹ 

 ↕╠⌐⁸ 2015 │⁸ ⌐ ∆╢ ─ ⌐⅔

™≡♩꜠fi♅ ╩ ⇔⁸ ≤ ⁸ ╩ ∆╢ ⌂ ╩ ⇔

√ ⁸ ⁹ ⌐╟╢ ─ ≤ ⁸ ─ ⁸ ─ ─

⅛╠⁸ ─ ▬ⱬfi♩⅜ ↕╣≡™╢⁹ ↕╣√ ─▬ⱬfi♩─ │⁸

⇔™╙─⅛╠ ⁸ ⁸ ⁸

┘ ⁸ 13 ⁸12 ≤↕╣≡™╢⁹

⁸↓╣╠─ ─▬ⱬfi♩⅜ ∂√ ─ ⌐│⁸ ⌐ ─▬ⱬfi♩⅜ ∂√≤ ↕╣╢⁹

↓─▬ⱬfi♩│⁸ ─ ╩ ∆╢ ─ ⅜ ⌐ ╦╣╢↓≤⁸ ╙ ⇔

™▬ⱬfi♩⅜ ∂╢╟╡ ⌐⁸ ─ ╩ ∆╢ ─ ⅜ ↕╣≡™√↓

≤⅛╠ ↕╣╢⁹╕√⁸∕╣∙╣─ ⅛╠ ↕╣√ ⅛╠⁸ │

⁸ ≤ ⅎ╠╣╢⁹╟∫≡⁸ ⌐⅔↑╢♩꜠fi♅ ≢│⁸

⌐ ─ ⅜ ≢⅝╢╙─≤ ⇔√⁹ 

─↓≤⅛╠⁸ ≢│⁸ ⁸ ⌐

⅜№∫√≤ ↕╣╢⁹↓╣⌐ ∆╢ │⁸ ⁸ ⁸

↕╠⌐ ™ │⁸ ⁸ ⌐ ∂√≤ ↕╣╢⁹ 

 

ủ ה ─  

 ⌐ ╩╙√╠⇔√ │ ╠╣≡™⌂™ ╒⅛ 2013 ⁹ 

 

─ ∏╣─  

 ≢│⁸ ─ ⌐ ℮ ⌐ ∆╢ ⌂ ⅜ ╠╣≡™⌂™⁹ 

─ ↕│ 53km≢№╢↓≤⅛╠⁸ ─ ⅜ ⇔√ ⁸ ⌐╟╣

┌⁸ ─ ─ │ 5.3 ≤ ≢⅝╢⁹↓↓≢ ™√ │⁸ ╒⅛

1980 ⌐╟╢ ─ ≢№╢⁹ │ ─ ≢ ∆╢ ─ ↕ km⁸ │ ─ ⌐

℮ m ≢№╢⁹ 

 

      10- ה1      

 

─ ↕│ 43km≢№╢↓≤⅛╠⁸ ─ ⅜ ⇔√ ⁸ ⌐╟╣

┌⁸ ─ ─ │ 4.3 ≤ ≢⅝╢⁹ 

─ ↕│ 18km╙⇔ↄ│∕╣ ≢№╢↓≤⅛╠⁸ ─ ⅜ ⇔√ ⁸

⌐╟╣┌⁸ ─ ─ │ 1.8 ╙⇔ↄ│∕╣ ≤ ≢⅝╢⁹ 

⅛╠⁸ ─ ─ │ ⁸ │ ⁸ │ ╙

⇔ↄ│∕╣ ≢№∫√ ⅜№╢⁹ 

 

 

≢│⁸ ─ ≢ ─ ⅜ ↕╣╢⁹∕╣╠─▬ⱬfi♩│⁸ ⇔

™╙─⅛╠ ⁸ ⁸ ∆╢ ⅜ ⁸

⁸↕╠⌐ ™ ⅜ ⁸ ≤ ↕╣╢⁹ 

⅛╠⁸ ─ │ ≤ ↕╣╢⁹ 
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 │⁸ ─ ⁸ ⁸ ⅛╠ ⇔≡⁸ ⁸ ⁸ ─

≈─ ⅛╠ ↕╣╢⁹ 

 

 

 ─℮∟⁸ ─ ⌐⅔↑╢1994 ╕≢─ 100 ─  

≢│ ⌂ └∏╖│ ╠╣⌂™( )⁹╕√⁸2005 4 ⅛╠2010 4 ╕≢─ 

5 ( ) ┘ ─2011 9 ⅛╠2015 9 ╕≢─4  

( )─ GNSS ⅛╠ ↕╣√ └∏╖ ≢╙ ⌂└∏╖│ ╠╣⌂™⁹ 

 

 

   

 18 ─ ⌐╟╣┌⁸ ↕ │ 12 20km ≢№╢ (

)⁹ ─ ≢╛╛ ⌂ ⅜ ╠╣╢ ≢⁸ ─ │ ≢

⅜ ╠╣╢╙── ≢№╢⁹ ─ ╕╢ │ ⌂™⅜⁸ ⌐╖≡ ╕√

│ ⌐ ╩ ≈ ⅜ ™( )⁹1991 10 28 ⌐ ─

≢ 6.1 ─ ⅜ ⇔√╒⅛│⁸1923 ⁸ ─ │ ⇔≡™⌂™⁹ 

  

 18 ─ ⌐╟╣┌⁸ ─ ↕ │ 15 20km ≢№

╢ ( )⁹ ─ ≢ ⅜ ╠╣╢╙──⁸ ⌐ │№╕╡

≢│⌂ↄ⁸ ─ │ ⇔≡™⌂™⁹1923 ⁸↓─ ≢│ ─ │

⇔≡™⌂™⁹ 

  

 18 ─ ⌐╟╣┌⁸ ─ ↕ │ 12 16km ≢№

╢ ( )⁹ ─ ≢ ⅜ ╠╣╢ ≢⁸ ─ │ ╘≡ ≢№

╢⁹1923 ⁸↓─ ≢│ ─ │ ⇔≡™⌂™⁹ 

  

 18 ─ ⌐╟╣┌⁸ ─ ↕ │16 19km ≢№╢ 

( )⁹2006 11 ⌐ 4.0─ ⅜ ∆╢⌂≥⁸ ⌐ ∫√ ≢╛╛ ⌂

⅜ ╠╣╢⁹1991 10 28 ⌐M6.1─ ⅜ ⇔√╒⅛│⁸1923 ⁸↓─ ≢│

─ │ ⇔≡™⌂™⁹ 

 

 ─ ─  

─ ┘ ─  

│⁸ ─≤⅔╡ ⅜ ≈─ ⌐╟╡ ↕╣╢≤ ↕╣⁸ │⁸

⁸ ⁸ ≢№╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ ┘ ╩ ™╢≤⁸

∆╢ ─ │ M7.7 ≢№╡⁸ ─∏╣⅜ ∂╢ ⅜№╢⁹ ™√ │⁸

1975 ⌐╟╢ ─ ≢№╢⁹↓↓≢⁸ │ ─ ≢ ∆╢ ─ ↕ km⁸ │∕

─ ─ ≢№╢⁹ 

 (log 2.9) / 0.6         

 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ ┘ ╩ ™╢≤⁸

∆╢ ─ │ 7.6 ≢№╡⁸ ─∏╣⅜ ∂╢ ⅜№╢⁹ 

⅜ ≈─ ≤⇔≡ ∆╢ ⁸ ┘ ╩ ™╢≤⁸

∆╢ ─ │ 6.9 ╙⇔ↄ│∕╣ ≢№╡⁸ ╙⇔ↄ│∕╣ ─∏╣⅜

∂╢ ⅜№╢⁹ 

⌂⅔⁸ ─ ⌂≥╩ ∆╢≤⁸ ─ ⅜ ⌐ ∆╢ ╛⁸

─ ╖ ╦∑⌐╟∫≡ ⌂╢ ─ ⅜ ∂╢ ╙№╢⁹ ≤ ⁸

┘ ≤ ⅜ ⌐ ⇔√ ⌐│⁸∕╣∙╣ ↕⅜ 96km ┘ 61km≤⌂╡⁸
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╩ ™√ │ 8.1 ┘ 7.8 ≢№╢ ⅜№╢⁹╕√⁸

─ ─ ⌐ ⅜ ┘≡™╢ ⌐│⁸∕╣ ─ ≤⌂╢ ╙ ≢⅝∏⁸

─ ⌐╟╡ ∆╢ ⅜№╢⁹ 

⁸ ─ ↕⅜ ─ ─ ╩ ⅎ╢ ⌂ ⅜ ∆╢ ⁸ ─ ⅜

⇔≡ ╩ ↕∑╢≤ ⅎ╢◌☻◔כ♪ ⸗♦ꜟ⅜ ≢№╢ ╙№╢ ⅎ┌⁸

WGCEP,1995⁹↓─ ⁸ ⅛╠ ╘╠╣╢ ─ ⌐≈™≡⁸

⅛╠ ♩ⱷfiכ⸗─ 0 Nm ⌐ ⇔⁸∕╣╠─ ⅛╠ ⱴ◓♬♅ꜙכ♪⌐ ⇔≡

─ ╩ ⇔√⁹↓─ ⁸ ─ ⁸ ⁸ ─ ⅜ ⌐

∆╢ ─ │⁸ 7.9 ≢№╢ ⅜№╢⁹↓↓≢ ™√ │⁸ 1990

⌐╟╢ ─ ≢№╢⁹ 

 (Log 0 - 10.72) /1.17        

 

↕╠⌐⁸ ≢│⁸ ─ ⅜ 1800 ╩ ⅎ╢ ─ │⁸ ─ ≤

─≥♩ⱷfiכ⸗ ⅛╠ ╘╢ ⅜ ≤∆╢ ⅎ╙№╢⁹↓─ │⁸ ⁸

⁸ ─ ─ ╩ ⅛╠ ⌐♩ⱷfiכ⸗ ⇔⁸ ⅛

╠ ⱴ◓♬♅ꜙכ♪⌐ ⇔≡ ─ ╩ ⇔√⁹↓─ ⁸ ─ ⁸

⁸ ─ ⅜ ⌐ ∆╢ ─ │⁸ 8.2 ≢№╢ ⅜№╢⁹↓

↓≢ ™√ │⁸Murotani et al.  (2015 ⌐╟╢ ─ ≢№╢⁹↓↓≢⁸ │ ─

≢№╢⁹ 

0  ×1017              

 

⅛╠⁸ ─ ⁸ ⁸ ⅜ ⌐ ⇔√ ⁸ ∆╢

─ │ 7.9- 8.2 ╙⇔ↄ│∕╣ ≢№╢ ⅜№╢⁹ 

 

─  

 ─ ≢│⁸ │ ⁸ ≤ ↕╣╢

↓≤⁸ ┘⁸ │ 1 ≤ ⅎ╠╣╢↓≤⅛╠⁸ │

╒╓ 0.6 1.4 ≤⌂╢ ⁹ 2001 ⌐ ↕╣√ BPT 

⸗♦ꜟ⁸ɖ 0.24 ⌐╟╢≤⁸ 30 ⁸50 ⁸100 ⁸300 ─

│⁸∕╣∙╣ 0.1 4 ⁸0.2 7 ⁸0.4 10 ⁸ 40 ≤⌂╢⁹╕√⁸ ╕

≢─ │ 0.9 90 ╟╡ ≤⌂╢⁹ ⌐↓╣╠─ ─

, 2001 ╩ ∆⁹ 

 

⌐ ↑≡ 

≢│⁸ ┘ ⌐⅔™≡ ⁸ ─ ⁸ ⌂≥⁸

─ ⌐ ∆╢ ⌂ ⅜ ╠╣≡™⌂™⁹∕─√╘⁸ ┘ ≢│⁸

⌐⅔↑╢ ─ ⌐ ⇔≡ ⅜≢⅝⌂™ ⌐№╢⁹╕√⁸ ⌐⅔™≡╙

─ ⌐ ∆╢ ⅜ ╠╣≡⅔╠∏⁸ ╙ ™╙─≤⌂∫≡™╢⁹∕─√╘⁸

⌐⅔™≡│⁸ ─ ⌐ ∆╢↓╣╠─ ⌂ ╩ ╢√╘─ ⅜ ≢№╢⁹ 

 │ ⌐ ⌐ ┘╢ ╙№╢√╘⁸ ⁸ ─ ╩ ∫≡ ⌐⅔

↑╢ ─ ╩ ╠⅛⌐∆╢ ⅜№╢⁹ 

 

 

╩⁸ Ɑכ☺─ ┘ Ɑכ☺─ ≢│⁸ ⌐╦⅛╡╛∆™╟℮⌐₈∏╣₉≤™

℮ ≢ ⇔≡™╢⁹↓↓≢│ ≢№╢ ⅜ ╛ ─ ∏╣ ⌐ ∆╢╙─≢№╢↓≤

╩ ∆√╘⁸ ╩ ⇔√⁹ ⁸ ─ ≢│ ╩ ™╢⁹⌂⅔⁸ ─ ≢│⁸

│ ╩ ℮₈∏╣₉─ ≤ ╩ ╦⌂™ √╦ ╖─ ╟╡⌂╢⁹ 

10 14C ⌐≈™≡⁸20,000 ╟╡ ⇔™ │ ⱪ꜡◓ꜝⱶ OxCal4.1 (Bronk Ramsay, 1995, 

2001)⌐ ≠™≡ ⇔⁸1ɨ─ ─ ≢ ⇔√⁹ │ Reimer et al . (2009) ╩ ™√⁹20,000

BP╟╡╙ ™ ⌐≈™≡│⁸Kitagawa and van der Plicht 1998 ⌐ ≠™≡

⇔√⁹10,000 ╟╡╙ ⇔™ │ ⇔≡ ≢ ⇔⁸↓─℮∟ 2,000 ╟╡╙ ⇔
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™ │ ╩ ⇔√⁹10,000 ╟╡╙ ™ ⌐≈™≡│ ⇔≡ ≢ ⇔

√⁹√∞⇔⁸ ⇔ 1ɨ─ ≢ ⇔√ ⅜ 10,000 BP╩ ╗ ⌐│⁸10,000- 11,000 BP─

│ ⇔≡ ≢ ⇔√⁹ 

 

  

ה ה 2010 ₈ ⌐⅔↑╢ ≤ ⌐

≈™≡₉ ה 10 81- 118  

Bronk Ramsey,C. (1995)  :  Radiocarbon calibration and analysis of stratigraphy: The OxCal 

program. Radiocarbon, 37, 425 - 430.  

Bronk Ramsey,C. (2001)  :  Development of the radiocarbon calibration program OxCal. 

Radiocarbon, 43, 355 - 363. 

2001 ₈ ⌂ ─ ⌐≈™≡₉46p  

2003 ₈ ─ ₉ 10p  

1985 ─ ─ ─ ₈ ₉ 65p  

1980 ₈ ─ Ί ≤ Ί₉ 363p  

1991 ₈ ─ Ί ≤ Ί₉ 437p  

Kitagawa, H. and van der Plicht, J. 1998 : A tmospheric  radiocarbon calibration to  

45,000 yrB.P.:Late Glacial fluctuations and cosmogenic isotope production. Science, 

279, 1 187- 1190.  

1950 ה 249p  

1975 ⅛╠ ∆╢ ─ ≤ ⌐≈™≡ 28 269- 283  

ה ה ה  1980 1896 ─

55 795 855. 

ה ה 1976 ─ ⅔╟┘◌♃꜡◓ 12

185- 198  

Murotani, S., Matsushima, S., Azuma, T., Irikura, K., Kitagawa, S. (2015): Scaling relations 

of source parameters of earthquakes occurring on inland crustal mega - fault systems. 

Pure and Applied Geophysics, 172, 1371 - 1381. 

ה  2002 ₈ ♦☺♃ꜟⱴ♇ⱪ₉ DVD- ROM ה

60p  

Reimer, P. J., Baill ie, M. G. L., Bard, E., Bayliss, A., Beck, J. W., Blackwell, P. G., 

Bronk Ramsey, C., Buck, C. E., Burr, G. S., Edwards, R. L., Friedrich, M., Grootes, 

P. M., Guilderson, T. P., Hajdas, I., Heaton, T. J., Hogg, A. G., Hughen, K. A., Kaiser, 

K. F., Kromer, B., McCormac, F. G., Manning, S. W., Reimer, R. W., Richards, D. A., 

Southon, J. R., Talamo, S., Turney, C. S. M., van der Plicht, J., and Weyhenmeyer, C. 

E. (2009) : IntCal09 and Marine09 radiocarbon age calibration curves, 0 - 50,000 years 

cal BP. Radiocarbon, 51, 1111 - 1150. 

2015 26 ₈ ─ ₉ 60-61  

ה ה ה ה ה ה  ה ה ה 

ה  ה  ה 2010 ⌐⅔↑╢

46 92-95  

ה ה  ה 2011 ─ ─

14p  

 (1990) : ⅔╟┘∕─ ⌐ ↓╢ ─ⱴ◓♬♅ꜙכ♪≤ כ⸗

ⱷfi♩─ , 2, 43, 257 - 265. 

1932 ─ ה ה 8 641- 658 747- 760 977- 992  

 1991 1991 ♩꜠fi♅ 9 103- 111 

ה ה ה ה 2013 ₈  599- 2012₉

694p  

Working Group on California Earthquake Probabilities (1995) : Seismic Hazard in southern 

California: California probable earthquake, 1994 to 2004, Bull. Seismol. Soc. Amer., 
85, 379 - 439. 
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1997  ⌐ ∆╢ 205p  

1998a  ⌐ ∆╢ 99p  

1998b  ⌐ ∆╢  28p. 
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ה  ┘ ─ ╒⅛ 2010  
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ה  ─ ╒⅛ 2010  

 

 

 
 

ה  ─ ╒⅛ 2010  
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ה  ─ ♩꜠fi♅ ─☻◔♇♅ 2015  

 

 

 
 

ה  ─ ♩꜠fi♅ ─☻◔♇♅ 2015  
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 1883 ⅛╠ 1994 ╕≢─ 100 ─ ⌐╟╢ ─

└∏╖ │ꜟכ◔☻⁹ 20×10- 6⁹ №√╡─└∏╖ ⌐ ∆╢≤⁸

│ꜟכ◔☻ 0.2×10- 6/ ⁹ 
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 2005 ⅛╠ 2010 ╕≢─ GNSS ⌐╟╢ ─ └∏╖

│ꜟכ◔☻⁹ 1.0×10- 6⁹ №√╡─└∏╖ ⌐ ∆╢≤⁸☻

│ꜟכ◔ 0.2×10- 6/ ⁹ 

 



 21 

 
 2011 ⅛╠ 2015 ╕≢─ GNSS ⌐╟╢ ─ └∏╖

│ꜟכ◔☻⁹ 0.8×10- 6⁹ №√╡─└∏╖ ⌐ כ◔☻⁸≥╢∆

ꜟ│ 0.2×10- 6/ ⁹ 
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 ─  

ч 1997 10 1 2015 10 31 ⁸ ↕ 30km ⁸ 1.0 ⁹ 

ш ч ─ ─ A B ─ ⁹ 

щ ч ─ ─ C D ─  

ъ ч ─ ─M T ⁹ 

 

ч  

ш  

щ  

ъ  


