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─ ─  

 

 ≤⇔≡ ─ ≤⇔√ │⁸ 34.5° ─ ┘⌐ ⁸

┘ ─℮∟ ╟╡╙ ⅛╠⌂╢⁹↓↓≢│⁸ ⌐⅔↑╢

≢ ∆╢ ⌐≈™≡⁸∕─ ⅜ ⁸ ⌐ ⅝⌂ ╩ ⅎ╢≤ ⅎ╠╣╢ⱴ◓

♪כꜙ♅♬ 6.8 ─ ╩ ≤⇔⁸↓╣╕≢⌐ ╦╣√ ⌐ ≠⅝⁸

╩ ∫√⁹ 

 

─  

 │ ─ ⅜ ⌂ ≢№╢⁹ ⱪ꜠כ♩ ┘ⱨ▫ꜞⱧfi ⱪ꜠כ

♩─ ╖ ╖⁸ ─ ⌂≥ ─ ⌐ ⅎ⁸ ╩│∂╘≤∆╢

─ ⌂ ⌐╟╡ ↕╣√ ⅜ ─ ─ ⌐ ⅝ↄ ╩ ╓

⇔≡™╢⁹↓↓≢│ ⌐ ∆╟℮⌐⁸ ╛ ─ ╩ ⌐⁸ ╩

⁸ ⁸ ⁸ ─ ♩כ꜠ⱪה ╖ ╖ ⁸

⁸ ┘⁸ ─ ≈─ ⌐ ↑≡⁸ ⌐ ∆╢

┘ ─ ╩ ═╢⁹ 

  ⌐│⁸ ─ ┘ ⌐ ⅜ ∆╢⁹

∕─℮∟─ ≈│ ∏╣∞⅜⁸∕╣ │™∏╣╙ ≢№╡⁸ ⁸№╢™│⁸

⌐ ┘╢⁹ ⌐ ∆╢ ─ │ ─ ≢ ≢№╢⁹

─ │ ─ ≢│ ⌐ ⌂™⁹⌂⅔⁸ ─ │⁸

↓─ ─ ⌐№√╢ ─ ╟╡ ⌐ ∆╢ ≢⁸ ─ ™

─ ⅜ ⇔≡™╢⅜⁸ ™ │ ⌂ↄ≤╙ ≢│ ≈⅛∫≡™⌂™⁹ 

⌐│⁸ ─ ⌐ ∫≡ ⅜ ∆╢⁹↓╣╠│

≢№╡⁸ ⌐ ┘╢⁹ ─ ™ ─ ≤ ⌐ ⇔≡™╢≤ ⅎ

╠╣╢⁹ ⌐ ∆╢ ─ │ ─ ≢ ≢№╢⁹ ─

│ ─ ≢│ ⌐ ™⁹ 

⌐│⁸ ⌐ ┘╢ ⅜ ∆╢⁹↓╣

╠│ ≢№╢⁹ ⌐ ∆╢ ─ │ ≤ ⇔≡ ↄ⁸

─ ╙ ─ ≢│ ⌐ ⌂™⁹ 

─ ♩כ꜠ⱪה ╖ ╖ ─ │⁸ⱨ▫ꜞⱧfi ⱪ꜠

─♩כ ╖ ╖ ┘ ─ ⌐ ⇔≡ ╩ ⌐ ╩ ↄ╟℮⌐ ⇔≡

⅔╡⁸ ─ ≢│ ⅛╠ ⁸ ≢│ ⁸ ≢│

⌐ ┘╢⁹ ⌐ ∆╢ │ ⅜ ∏╣⁸ ─ ⌐ ∆╢

│ ∏╣⁸ ⌐ ∆╢ │ ∞⅜ │ ≢№╢⁹∕╣

27 24  
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│ ╩ ≤∆╢⁹ ─ ⁸ ─ ⅛╠ ⌐⅛↑≡│⁸∕╣∙╣ ♩ꜝ

ⱨ⁸ ♩ꜝⱨ≢ ∆╢ ≤ ⌐ ∆╢≤ ⅎ╠╣╢ ⅜ ⇔≡™╢⁹

⌐ ∆╢ ─ │ ≤ ⇔≡ ↄ⁸ ─ │

─ ≢│ ⌐╛╛ ™⁹ 

─ │⁸ №╢™│ ⌐ ┘╢ ∏

╣ ╩ ≤∆╢⁹ ⌐ ∆╢ ─ │ ─ ≢ ≢№╢⁹

─ │ ─ ≢│ ⌐ ™⁹ 

─ │⁸ ╩ ⌐ ∆╢╟℮⌐⁸

⅛╠ ╩ ≡ ╕≢ ⌐ ┘╢⁹ ⅛╠ ⌐⅛↑≡│

─ ⁸ ⅛╠ ⌐⅛↑≡│ ∏╣ ⁸ ≢│

╩ ≤∆╢⁹ ⅛╠ ™⌐ ⇔ ╕≢ ∏╣ ⁸∕╣ │

─ ╩ ≤∆╢⁹ ⌐ ∆╢ ─ │ ≤ ⇔≡ ↄ⁸

─ │ ─ ≢│ ⌐╛╛ ™⁹ 

 

─ ─ ≤ ─  

 

─ │⁸ ─ ⌐ ∆╢╙─≤⇔≡⁸ ∑⅝╛ ⁸ ⅔

⅔ↄ╓ ⁸ ⅔⅔√ ⌂≥─ ⅜ ╠╣≡™╢⁹↓─╒⅛⁸ ⱡ ℮∟─↓

╙╡ ⁸ ⅛√⇔⌂⅜╦↕⅜╪ ⅜ ╠╣≡™╢ ⁸ ⁹ 

≢│⁸ ╩ ↓∆╟℮⌂ │ ─ ─ ≤ ═≡ ≢№╢⁹

≤⇔≡│⁸ ╩ ≤∆╢ 1683 ─ 7.0 ⅜ ╠╣╢⁹818

ה ─ 7.5 │⁸ ⅛ ─™∏╣⅛≢ ⇔√≤ ⅎ╠╣╢⁹ 

─ ╩ ∆╢ ⅜ ≢ ∆╢ ─ ─ ⁸

⅜ ⌐ ∆╢ ─ ─ ⁸╕√ ─ ─™∏╣⅛╩ ≤⇔≡ 30

⌐ 6.8 ─ ⅜ ∆╢ ╩ ⌐ ∆⁹ ─ ≢ ⇔ ╢ ─

│⁸ ─ ⅜ ⌐ ∆╢ ≢№╡⁸ 7.5 ─ ⅜ ∆╢ ⅜№╢(

) ⁹ 

 

 

─ │⁸ ⌐ ┘╢ ≢№╢ ⌂⅜─╓╪∟∑™ⅎ

╪ ⅜ ╠╣≡™╢ ⁸ ⁹ 

≢│⁸ ╩ ↓∆╟℮⌂ │ ─ ─ ≤ ═≡ ≢№╢⁹

≤⇔≡│⁸ ⅛╠─ ⅜ ⌂ↄ⁸ ─ ≢№∫√ ⅜ ─ ≤↕╣≡™╢ 841

─ 6.5 │⁸ ≢ ⇔√ ╙№╢╒⅛⁸1847

−╪↓℮∂ 7.4 ⁸1853 ─ 6.5±1/4 ⁸1890 ─ ( 6.2) ⁸

1941 6.1 ⌂≥⅜ ⇔≡™╢⁹ ≤⌂╢⅜⁸ ⁸

─ ≢│⁸ ─ 2011 3 12 ⌐

6.7 ─ ה ─ ⅜ ⇔√⁹ 

─ ╩ ∆╢ ⅜ ≢ ∆╢ ─ ─ ⁸
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⅜ ⌐ ∆╢ ─ ─ ⁸╕√ ─ ─™∏╣⅛╩ ≤⇔≡ 30

⌐M6.8 ─ ⅜ ∆╢ ╩ ⌐ ∆⁹ ─ ≢ ⇔ ╢ ─

│⁸ ⅜ ⌐ ∆╢ ≢№╡⁸ 7. 9 ─ ⅜ ∆╢

⅜№╢ ⁹ 

 

Ή  

─ │⁸ ⌐ ┘╢ ┤⅛╛ ⁸ №╛∑⅜╦

⁸ ⅔↔∑ ⁸ √∟⅛╦ ⅜ ╠╣≡™╢⁹↓╣╠│ ⌐

≢№╢ ⁸ ⁹ 

≢│⁸ ╩ ↓∆╟℮⌂ │ ─ ─ ≤ ═≡ ≢№╢⁹

≤⇔≡│⁸1931 ─ ( 6.9) ⅜ ╠╣╢⁹818 ה ─ 7.5 ─

│ ⅛ ─™∏╣⅛≢ ⇔√≤ ⅎ╠╣╢⁹ 

─ ╩ ∆╢ ⅜ ≢ ∆╢ ─ ─ ⁸

⅜ ⌐ ∆╢ ─ ─ ⁸╕√ ─ ─™∏╣⅛╩ ≤⇔≡ 30

⌐ 6.8 ─ ⅜ ∆╢ ╩ ⌐ ∆⁹ ─ ≢ ⇔ ╢ ─

│⁸ ≤ ⅜ ⌐ ∆╢ ≢№╡⁸ 8. 0 ─ ⅜

∆╢ ⅜№╢ ⁹ 

 

Ή ─ ♩כ꜠ⱪה ╖ ╖  

─ │⁸ ─ ┘ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ╖ ╖⌐ ∆╢

≢№╢⁹ ™∑│╠ ⁸ ⇔⅔↨╦ ⁸ └╠╛╕ ╕

≈∞⅝√ ⁸ ↓℮≠ Ή ╕≈∞ ⁸ ∕⌡⅝╜℮╡╞℮

⁸ ┤∂⅛╦⅛↓℮ │ ⌐ ≢№╢⁹↓╣╠─℮∟⁸

│ⱪ꜠כ♩ ⅛╠─ ⁸ │ⱪ꜠כ♩ ≤ ⌂ ⅜№╢

≢№╢ ⁹↓─╒⅛⁸ ⅛╙⅜╦≡™∟ ⁸ ╖℮╠│╪≤℮

⁸ ╖─┬ ⅜ ╠╣≡™╢ ⁸ ⁹ 

≢│⁸ ╩ ↓∆╟℮⌂ │ ─ ─ ≤ ═≡╛╛ ≢№╢⁹

≤⇔≡│⁸878 ─ 7.4 ⁸1648 ─ 6.0 ⁸1707

─ 6. 6 7.0 ⁸1853 ─ 6.7±0.1 ⁸ ≢│ 1887 ה

─ 6.2 ⅜№╢⁹╕√⁸ ≢│⁸ ─ ─ 2011

15 ⌐⁸ 6. 4─ 2011 ─ ⅜ ⇔√⁹ 

─ ╩ ∆╢ ⅜ ≢ ∆╢ ─ ─ ⁸

⅜ ⌐ ∆╢ ─ ─ ⁸╕√ ─ ─™∏╣⅛╩ ≤⇔≡ 30

⌐ 6.8 ─ ⅜ ∆╢ ╩ ⌐ ∆⁹ ─ ≢ ⇔ ╢ ─

│⁸ ⅜ ⌐ ∆╢ ≢№╡⁸ 7. 3 ─ ⅜ ∆╢ ⅜

№╢( ⁹ 

 

Ή  

─ │⁸ ⅝√™∏ ⁸ ™≤℮⅔⅝ ⁸ ™⌂≤╡
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⁸ ™╤℮↨⅝ ⅜№╢⁹↓╣╠│ ∏╣ ≢№╢ ⁸ ⁹↓─ ⁸

⌐│ ↕ 10km ─ ⅜ ↄ ⇔≡™╢⁹⌂⅔⁸ ⌐ ∆╢

∞╢╕╛╕ │⁸ ⌐ ∆╢ ≢№╢⁹ 

≢│⁸ ╩ ↓∆╟℮⌂ │ ─ ─ ≤ ═≡ ≢⁸ ≤

⇔√ ╙ ╠╣╢⁹ ≤⇔≡│⁸ ─ 841 ─ 7.0

⁸ │⁸ ─ ⌐╟╢ 1930 7.3 ⅜№╢╒⅛⁸

─ ⌐╟╢ 1974 6. 9 ⁸ ─ ⌐╟╢ 1978

─ 7.0 ⁸ ─ ⌐╟╢ 1980 ─ 6.7 ⁸1990

─ 6.5 ⅜ ╠╣≡™╢⁹ 

─ ╩ ∆╢ ⅜ ≢ ∆╢ ─ ─ ⁸

⅜ ⌐ ∆╢ ─ ─ ⁸╕√ ─ ─™∏╣⅛╩ ≤⇔≡ 30

⌐ 6.8 ─ ⅜ ∆╢ ╩ ⌐ ∆⁹ ─ ≢ ⇔ ╢ ─

│⁸ ─ ⅜ ⌐ ∆╢ ≢№╡⁸ 7. 3 ─ ⅜ ∆╢ ⅜

№╢ ⁹ 

 

Ή  

─ │⁸ ™⌐ ⌐ ∆╢⁹ ⅛╠ ⌐⁸ ⅛╖

⇔╤ ⁸ ╕≈╙≤╓╪∟≤℮ⅎ╪ ⁸ ↔┤ↄ∂ ⁸ ⅔

⅛╛ ⁸ ∆╦↓⌂╪⅜╪ ⁸ ∆╦ ⁸ ∟─ ⁸

⅛╕⌂⇔╛╕ ⁸ │ↄ⇔╜℮ ⁸ ╒℮⅔℮↨╪ ⁸

⇔╙≈┬╠™ ⁸ ™∟─∑ ⁸ ┤∂╖╛╕ ⅜ ╠╣

≡™╢⁹ ┘ ─ │ ─ ⁸ ─ ⁸

⁸ ⁸ ┘ │ ∏╣ ⁸ ┘

│ ⁸ ⁸ ⁸ ⁸ ┘ │

─ ≢№╢ ⁸ ⁹ 

≢│⁸ ╩ ↓∆╟℮⌂ │ ─ ─ ≤ ═≡╛╛ ≢№╢⁹

≤⇔≡│⁸762 ─ 7.0 ⅜ ╠╣╢╒⅛⁸841 ─ 6.5

⁸1714 ─ 6. 5 ⁸1791 ─ 6 3/4 ⁸1858

─ 6.0 6.4 ⁸1918 ─ 6.5 ⌐ 6.1 ⌂≥⁸ ─

⅜ ╠╣╢⁹⌂⅔⁸841 ─ │⁸ ≢ ⇔√ ⅜№╢⁹ ≢│⁸

─ ﬞ ─ 2011 30 ⌐ ─ ≢ 5.4 ─ (2011

─ )⅜ ⇔√⁹2014 11 22 ⌐ ≢ 6.7 ─ 2014

─ ⅜ ⇔√⁹ 

─ ╩ ∆╢ ⅜ ≢ ∆╢ ─ ─ ⁸

⅜ ⌐ ∆╢ ─ ─ ⁸╕√ ─ ─™∏╣⅛╩ ≤⇔≡ 30

⌐ 6.8 ─ ⅜ ∆╢ ╩ ⌐ ∆⁹ ─ ─ ⅜ ⌐

∆╢ ⁸ 7. 8 8.1 ─ ⅜ ∆╢ ⅜№╢( )⁹ 

 

 ⁸ ─ ─ │⁸ ─ ─ ⌐ ═≡ ™⁹ ⌐⁸ ─
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│⁸ ⅜ ─ ─ ─ ≢⁸ ╙ ⌂ ─ ≈≢№╢ ⁹

⁸ ≢│⁸ ─ ™ ⅜ ⇔⁸ ⅜ ™╙─╙ ™↓≤╩ ⇔≡⁸

30 ⌐ 6.8 ─ ⅜ ∆╢ ⅜⁸ ─ ≤ ⇔≡⁸

⌐ ↄ⌂∫≡™╢⁹ 

 

⌐ ↑≡ 

 ≢│⁸ ╛ ─ ╩ ⌐⁸ ╩ ≈─ ⌐ ↑⁸∕╣∙╣─

⌐≈™≡ ┘ ─ ╩╕≤╘⁸ ┘ ⌐⅔™≡⁸ 30

⌐ 6.8 ─ ⅜ ∆╢ ╩ ⇔√⁹╕√⁸ ─ ─№╢ ⁸ ─

⅜ ™≤ ⇔√ ⌐≈™≡╙ ⌐ ⇔√⁹ 

↓↓≢ ─ ≤⇔√ │⁸ ≤⇔≡ ─∏╣⅜ ╛ ⌐ ↕╣≡™

╢ ↕⅜10 km ─╙─≢№╡⁸ ⌐∏╣─ ╩ ↕⌂™ ╛⁸ ⅜

™√╘⌐ ─∏╣⅜ ≤⇔≡ ↕╣⌐ↄ™ ╩ ≤⇔≡™╢ │ ≢⅝⌂™⁹

1974 ╩ ⅝ ↓⇔√ ╛⁸1978 ─ ─ ─

╟℮⌐ ⌐╦√∫≡ ∆╢ ⌐≈™≡│⁸ ─ ה ╛ ⌐ ∆╢

⅜ ≢│⌂™╙─⅜ ↄ⁸↓↓≢│ ─ ─╖╩ ─ ≤⇔√⁹ ↕⅜10 km 

─ ⌐≈™≡│⁸ ╛ ⌂≥─ ╩ ∫≡⅔╠∏⁸ ≢─

⌐⅔™≡╙↓╣╠─ ╩ ⇔≡™⌂™⁹ 

↕╠⌐⁸ ╩ ∆╢ ─℮∟⁸ ⅜ ≢№╢√╘⌐ ⅜

─╙─╛⁸ ⅜ ⇔≡™╢ ≢╙∕─ ⅜ ╡ ╘≡™⌂™╙─⅜ ⌂ↄ⌂™⁹

∕─√╘⁸ ∆╢ №╢™│ ⅜ ⌐ ∆╢ ╛∕─ ⌐≈™≡╙

⌐ ≢⅝≡™⌂™⁹ 

₁─ ⌐≈™≡│⁸ ⌂∏╣─ ⁸ ─ ╛ ⌂ ה ⌐ ∆╢

⅜ ╠╣≡™⌂™╙─⅜№╢⁹ ⌐ √⌐ ↕╣√ ⌐≈™≡│⁸ ╛ ─

⌐≈™≡ ⌂ ⅜ ™⁹ ⁸ ⌂≥─∏╣⅜ ⌐ ↕╣⌐ↄ™ ╩ ╘⁸

₁─ ⌐≈™≡⁸ ╛ ╩ ∆╢℮ⅎ≢ ♃כ♦╢⌂≥

─ ⅜ ╘╠╣╢⁹ 

⌐ ∆╢ ╛ ─ ─ ⌐│⁸ ⅜ ⌂╢╙─⅜№╡⁸

∆╢ ╛ ⌐⅔™≡ ╕√│ ⌐ ⅜ ⇔√ ⅜№╢⅜⁸

≢│⁸ ─ ╩ ╡ ╘≡™⌂™╙─⅜ ↄ⁸╕√ ⅜ ⌂ ╙ ⌂

ↄ⌂™√╘⁸ ─ ה ⌂ ⌐≈™≡│ ≢⅝≡™⌂™⁹ 

↓─╟℮⌂ ⌐╖√ ─ ╩ ⇔⁸╕√ ─ ─ ╩

↕∑╢℮ⅎ≢⁸ ⁸ ⅜ ⌂ ⌐≈™≡ ╩ ∆╢≤≤╙⌐⁸

─ ⅜ ™ ⌐≈™≡│⁸ ─ ╡ ╖╩ ≤⇔√ ╩ ╘╢ ⅜№╢⁹ 

─ ≢│⁸ ─ ─ ⁸ ╩ ≡│╘≡ ─ ╛∏╣─ ─

╩ ╦↨╢╩ ⌂⅛∫√⁹ ⌐ ∆╢ ─℮∟⁸ ⌐ ─

⌐ ∆╢ ─ │ ≤ ⌂ ⅜№╢↓≤╙ ⅎ╠╣⁸↓─ ⌐ ⇔≡╙

⇔≡™ↄ ⅜№╢⁹↕╠⌐⁸ ─ ╛ ∆╢ ─ ⌂≥⁸ ≢

∆╢ ⌂ ╩ ⇔√ ⌐≈™≡─ ╙⁸ ╘≡™ↄ ⅜№╢⁹ 
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 ⌐⅔™≡ ⌂ ─ ≤∆╢ ─∏╣─

⅝≤ ┘ ≢ ⇔√ ה ─  

ה ─ │ ⁸ ⌐ ↕╣√ ─℮∟⁸

⌐╟╢ ™ ┘ ╩ ™√ ─ ─ ╩ⱪ꜡♇♩

⇔≡™╢⁹ 
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1  8  14  

2 ⱡ  9  15  

3  10  16  

4  11  17  

5  12  18  

6  13- 1  19  

7- 1  13- 2  20  

7- 2  13- 3  21  

 

 ⌐⅔™≡ ≤⇔√ ─  
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 ≢ ⇔√ ≢ ∆╢ ─  

(30)

(17)

(50)

 

β ─ ↕⌐ ≠™≡ ─ ╩ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢│

2010 ⌐ ™⁸ ─ ─ 6.8╩ ™≡ ⇔≡™╢ ⁹ 

 

≢│⁸ ₁─ ─ ⌐ ⇔√ ╩ ™≡™╢⁹ ≤ ≤─ ⌐≈™

≡│⁸₈  ─ ⁸ ⌂≥─ ⌐≈™≡₉╩ ─↓≤⁹ 
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≢│⁸ ⌐⅔↑╢ ⌂ ╩ 24 ⅛╠ 26 ⌐⅛↑≡ ⇔≡

⅔╡⁸ ∕─ ╩ ↑≡ ⅜ ↕╣╢ ⅜№╢⁹ 

─ ♩כ꜠ⱪה ╖ ╖ ─ ⁸ │

─ ╩ ∆╢ ≢№╢⅜⁸™∏╣╙ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ╖ ╖⌐ ∆╢ ≢№

╡⁸∕╣∙╣ ♩ꜝⱨ⁸ ♩ꜝⱨ ™─ ⌐ ∫≡ ∆╢╙─≤⇔≡ ↕╣≡™╢

2013a 2014 ⁹∕↓≢⁸ ⌐⅔™≡│⁸↓╣╠─ ⌐≈™≡

│ ™≤∆╢ Ӈ ⁹ 

─ ─ ≢│⁸ ⌐ ─ ⅜ ≢⅝╢₈ ₉ ─ ─╖

╩ ⇔≡™╢ ⅎ┌⁸ 1996, 2000, 2001b, 2002, 2003, 2004a

2004b 2004c, 2005a 2005b, 2006 2009 2010 ⁹ ⁸ⱴ◓♬♅ꜙ6.8⅜♪כ ─ ≢╙ ⌂

⅜ ⇔⌂™ ╛⁸ ⇔≡╙ ↕╛∏╣─ ⅜ ↕╣╢╙─⌐ ═≡ ⌐ ↕™ ⅜

№╢↓≤╩ ╖⁸ ≢│⁸ ≤⇔√ ⌐⅔™≡ ─ ⅛╠│ ─ ╩ ╘

⌐ↄ™ ─ ∆╢ ╙ ⇔≡™╢ 2010

│ 16 ⁹ 

₈ ₉≤│⁸ ⌐ ∆╢≤ ↕╣╢₈ ₉╛₈ │₈  

─ ⌐ ⇔≡ ∆╢ ─ ↕─ ─ ⅎ ₉ ₉─ ⅜ ∆╢ ─ ─↓≤≢

№╢⁹Schwartz and Coppersmith (1984, 1986) ⅜ ⇔√Characteristic earthquake model ⌐≈™≡⁸

1989 ⅜₈ ₁─ ╕√│∕─☿◓ⱷfi♩⅛╠│⁸ ⌐╒╓ ∂ ╙⇔ↄ│∕╣⌐ ™

─ ⅜ ╡ ⇔ ∆╢↓≤₉≤ ⇔≡™╢╙─≢№╢⁹ 

┘ ⌐⅔↑╢ 30 ⌐ ∆╢ⱴ◓♬♅ꜙ6.8♪כ ─ ⌐

│⁸ ┘ ─ ⌐ ≠ↄ ⅜ ╕╣≡™╢ ₈

₉ ⁹ 

│⁸₈  ─ ─ ─ ₉⌐ ≠ↄ⁹ 

2010 │⁸ ↕⅜20km ⌐ √⌂™ ⅜ ≢

∆╢ ⌐⁸∕─ ↕⌐ ≠⅝ 1975 ─ ╩ ™≡ ─ ╩ ⇔√ │ ─

╩ ⇔≡™╢ ⅜№╢≤⇔≡⁸ ⌐ ⅜ ╣≡™╢ ⌐≈™≡│⁸ ∆═⅝

─ ≤⇔≡M6.8 ╩ ∆╢≤⇔≡™╢⁹ 
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─ ─ ≢│⁸ ─ ⅔╟┘ ≢ⱴ◓♬♅ꜙכ♪ 6.8

─ ╩ ↓∆ ─№╢ ╩∆═≡ ∆╢↓≤╩ ⇔≡⁸ ⅛╠ ↕ 10km

─ ╩ ™ →√ ⁹↕╠⌐⁸ ⁸ ⁸ ┘

╩ ∆╢↓≤⌐╟╡⁸ ⌐⅔↑╢ ─ ↕⅜ 10km ≤⌂╢ ─№

╢ ╩ ⇔⁸ ≤⇔≡─ ⅜ ∫≡™╢╙─╩ ⇔≡ ≤⇔√⁹↓─√╘⁸

─ ⌐⅔™≡⁸ ⌐ ╣≡™╢ ↕⅜ 10km ─╙─╙№╢⁹ ─ ⅜№

╢⅜⁸ ⌐╟∫≡ │ ≤⇔⌂⅛∫√ ⁸ ─ ⅜ ™≤ ↕╣

╢ ⁸ ⌐ ∆╢ ⌐≈™≡│⁸ ⌐ ╩ ↑√⁹ 

 

 

│⁸ 1997 2005 ⁸

2015 ⌐╟∫≡ ∆═⅝ ≤⇔≡ →╠╣√ ≢№╡⁸∕─ ⅜

⁸ ⌐ ⅝⌂ ╩ ⅎ╢≤ ↕╣╢╙─≢№╢⁹ 1997 ⌐

╟╣┌⁸ з╕√│и⁸⅛≈ ╕√│ ⁸⅛≈ ↕⅜ 20 km ╕√│∕╣⌐ ∂╢

≤™℮↓≤⅜⁸ ─ ≤⌂∫≡™╢⁹ │↓╣╕≢⌐ ⌐ ↕╣

≡™╢⅜⁸ ⌐ ↕╣√ ≢ √⌐ ⅜ ╠╣≡™╢ │⁸∕╣╩ ↕∑

╢═ↄ ╩ ∫√ ⁹ ─ │⁸ ─ ⌐⇔√

⅜∫≡⁸ √⌐ ™ →√ ≢№╢⁹⌂⅔⁸ ⌐ ∆╟℮⌐⁸ ─ ↕⌐╟∫≡

─ ╩ ⅎ√⁹ 

 

  

 ↕ ─   

 

20km ה   * ⁸ * ⁸

* ה ⁸ ⁸

10 ⁸ 11 ⁸

12 ⁸ 13* ה

ה ⁸ 14 ⁸

15 ⁸ 17 ⁸

21*  

 

15km  ─╖ ⁸ ⁸ 16

⁸ 19 ⁸ 20  

10 15km ─╖ ⱡ ⁸ ⁸

⁸ 18  

▪☻♃ꜞ☻◒ * │ ⅜ ↕╣√╙─╩ ∆⁹ 
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≤↓╣╕≢─ ⌂  

─ ≤♥◒♩♬◒☻ 

 

 │⁸ ⱪ꜠⁸♩כⱨ▫ꜞⱧfi ⱪ꜠⁸♩כ ─ⱪ꜠כ♩─ ≈ ⅜ ╦╢

─ ⌐ ⇔⁸ⱪ꜠כ♩ ─ ⅛╠ ⌂ ⌐⅔⅛╣≡™╢⁹∆⌂╦∟

─ ⅛╠│ ≤ ⅛╠ ↕╣╢ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜ ⌐

╖ ╖⁸↕╠⌐∕─ ⌐│ ⅛╠ ⱪ꜠כ♩⅜ ⌐ ╖ ╪≢™╢⁹ ⌐

─ ≢№╢ ⅜ ⌐ ∆╢≤≤╙⌐ ─ ╖ ╖⅜ ⇔≡™

╢⁹↓℮⇔√ ⌂ⱪ꜠כ♩ │⁸ ─ ⌐ ℮ ─ ≤⁸ ─ ⌐

∫≡ ─ ≢ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ╖ ╖⅜ ╕∫√↓≤⌐╟∫≡ ↕╣≡⅝√⁹

─ │ ≤ ⌂ ╩ ∆⅜⁸ ─ √⌂

ↄ╠ ⌐╟∫≡ ⅜ √╣╢ ╒⅛ 1986 2008

⁹ │ ─ ≢ ─ ⌐ ℮ ⅜ ╙ ⅝™ ≢№╡(Otofuji 

et al., 1985) ⁸ ─ │⁸ ─ꜞⱨ♩─ ╩ ℮ ─

╡─ ≤ ⁸ ≤─ ⌐╟∫≡ ⅝⌂ ╩ ∆ ⁹

─ ⌐≈™≡│⁸ ╛ꜞⱨ♩ ─ ⌐ ╦╣≡⁸ ⅜№╢⁹↓↓≢

│⁸ ⌐ ─ ╩ ⇔≡ ╩ ─ ≈─ ⌐ ⇔⁸∕

╣∙╣─ ─ ╩ ∆╢⁹ 

 

 

 │⁸ ⌐│ ─ ⅜ ∆╢ ≢№╡⁸ ╛ ⌂≥─

─ ⱨ꜡fi♩╩ ∆╢ ⅜ ⅛╠ ⌐ ∆╢⁹╕√ ≤

╙╒╓ ⌐ ⇔⁸ ⅛╠ ⁸ ⁸ ┘ ⅜ ∆

╢⁹ ─ ─ ⌐│⁸∕─ ⌐ ╩ ∆╢ ⅛╠

─ ⅜ ∆╢⁹ ⌐│ ─ ⁸ └√∟┼╪∑™⅜╪ ⁸

─ №┬ↄ╕⅛↓℮⅜╪ ─╒⅛⁸ ─ ⱨ꜡fi♩⅜ ╙ ⇔√ ⌐

↕╣√ ⅜╦∏⅛⌐ ∆╢ ⁹↓─ ⌐│ ≤ ─ ╩

∆╢ ⅜ ⌐ ┘╢⁹ 

 ─ ⌐ ∆╢ │⁸ ⌂ ─ ≢⁸ │ ─

≤⌂∫≡™╢ ⁸ ⁹↓↓│⁸ ─ ⅜ ╩ ⇔⁸ ⌐

↕╣√ꜞⱨ♩ ≢№╢ ⁹∕─ ─ ⁸ │⁸ ╩ ↕

∑╢ ≤⇔≡⁸ ⌐ ⇔≡™╢⁹ ⌐│⁸ ≤╟┌╣╢ ─

╛ ─ ─ ⌐⁸ ≥fi♃ⱨכꜞ◓─ ┌╣╢ ⇔√ ⅜ ↄ

∆╢⁹ │∕─ ─ ┼≤ ↄ ─ ™ ╩ ⇔≡™╢⁹ 

 

 

↓─ │ ⌐ ↕╣√ ≢№╡⁸ ↕ km╩ ⅎ╢ ─ ⅜

∆╢⁹╕√⁸ ─ │™↓ ꜞⱨ♩≢№╡⁸ ╟╡╙ ⅝™ ≢

↕╣╢╟℮⌂ ─ ⅜ ↕╣╢ ⁹↓─ꜞⱨ♩ ─ ≢№╢
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┘ ≢│ ™ ─ ⅜ ╠╣≡™╢⁹ꜞⱨ♩ ─ ™ ⌐│⁸ ⅛╠

Ί ─ ╩╙≈ ⇔╜℮⅝╞ↄ ⅜ ↄ ↕╣≡⅔╡⁸ ⌐╙№╢≤⅔

╡⁸ ≤ ┌╣╢⁹ ⌂ ╩ ⇔⁸ ≤ ⌂ ⁸ ⅜

∆╢⁹ ─ ⌐ ∆╢ │⁸ ≢│ ─ ╩ ℮

─ ─ ≢№╡⁸1847 ─ ≤⌂∫√↓≤≢ ╠╣≡™╢⁹

─ ⌐│ ™ ⅜ ⇔≡™╢⁹ 

 ╒⅛ 2013 │⁸ ─ ⌐ ≠™≡⁸ ─ │ ⌐ ⇔

≡™≡⁸ ≤⇔≡│ ↄ↕┘ ─ ╩⇔≡⅔╡⁸∕─ ⅜ ─╟℮⌂ ─ ⌐

⇔≡™╢ ╙№╢↓≤╩ ⇔≡™╢⁹ 

 

 

 ⌐│ ─ ─ ≢⁸ ↕╪┌⅜╦√™ ה ∟∟┬√™ ה

⇔╕╪≤√™ ⌂≥⅜⁸╒╓ ─ ≢ ∆╢ ⁹↓─

│⁸ ╩ ≡√ ─ ─ ─ ≤│

⅝ↄ ⌂∫≡™╢⁹ ⌐│⁸ ↕ km⌐ ∆╢ ─ ⅜ ⇔≡

™╢⁹↓─ │╒╓ ─ ⌂ ⌐╟∫≡ ↕╣√ꜞⱨ♩

≢№╡⁸ ⌐╙ ⌐ ╣≡™╢ ⁸ ⁹↓─ │

≤ ↕╣≡⅔╡(Kobayashi, 1941)⁸ ─ ╡ ─ ╩ ⇔√

∏╣─ ╩ ∆ ≢№╢ Sato, 1994 2006 ⁹ ⌐ ─ ╩ ╡

≢ ⅜ ≤⌂∫≡™╢⁹ꜞ ⱨ♩─ ╩ ╢ │⁸ ⌐ ⇔⁸

≤⌂∫≡™╢⁹ 

⌐╟∫≡⁸ │ ⌐ 90 ╡⌐ ⇔√↓≤⅜ ╠

╣≡™╢ Hyodo and Niitsuma, 1986 ⁹ ⌐│ ⌐│ ⅛╠

─Ɫכⱨ◓ꜝכⱬfi ⅜ ↕╣ ╒⅛ 2005 ⁸∕╣╠─ │⁸∕─ ─

⌐╟╡ ⇔⁸ ∏╣─ ─ ↕™ ≤⌂∫≡™╢(Ishiyama et al., 

2013)⁹ 

│⁸ ─ ─ ≤⇔≡─ ╩ ⇔≡⅔╡⁸ ⌐ ╕╣╢

⅛╠ ⌐ ⌂╢ │╛╕ ╖⌡⅔⅛ │⁸

╩ ⇔≡™╢⁹↓─╟℮⌂ ─ │⁸ ⌐⅔™≡ⱨ▫ꜞⱧfi ⱪ꜠כ♩─

╖ ╖⅜ ╕∫√ 1500 ⌐ ↕╣√⁹∕─ ⌐│ ™ ⅜ 300 ╕

≢╒╓ ⌐ ⇔√⁹∕─ ╙ ╩ ↕∑⌂⅜╠ ⅜ ⇔⁸ ≢ ╙ ↄ⁸

km⌐ ╪≢™╢ Sato et al., 2005 ⁹ 

 

─ ♩כ꜠ⱪה ╖ ╖  

 │ 2500 ⌐│ ─ Ɽꜝ○ ≤ ⇔√ ╩ ⇔≡™√

⅜⁸ ⱴꜞ▪♫ ╢╟⌐◒♇Ᵽꜟכ꜡─ ≤ ─ ⌐╟╡⁸

╙ ⌐ ⇔√⁹ │ 1500 ⌐│ ╩ ⇔ Okino et al., 1999 ⁸

│⁸1300 ⌐│ ─ ⌐ ™ ⌐ ⇔√(Takahashi and Saito, 

1997)⁹↓─ ⌐╟∫≡⁸ ─ ≢│ ⱪ꜠כ♩─ ╖ ╖⅛╠ⱨ▫ꜞⱧfi ⱪ꜠כ♩
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─ ╖ ╖⌐ ⇔√⁹ ⌐ ⌐ ∆╢ ∂╚╙╪⅜╪ │⁸ ⱨ

◊♇◘ⱴ◓♫─ ⌐ ↕╣⁸↓─╟℮⌂ ╖ ╗ⱪ꜠כ♩─ ╩ ∆╙─≤ ⅎ

╠╣≡™╢ , 19 94 Ogawa et al., 1985 ⁹∕─ ⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ⌐ ™⁸

⌐│ ─ ≤ ⁸↕╠⌐ ⅜ ╖ ╪∞⁹↓─ ╖ ╖⌐

╟∫≡ ╛ ─ ⅜ ─ ⌐ ⇔⁸∕╣╠╩ ≤∆╢ │

ⱨ◊♇◘ⱴ◓♫─ ⁸ ⁸ ⌂≥≢ ™∞↕╣ Amano, 1991 Niitsuma, 1999

ה 1998 ⁸ ≢│ ∕─╙─⅜ ⇔≡™╢⁹ ⁸ ┘ ≢

│⁸ ─ ─ ╖ ╖⌐╟∫≡ ─ ⅜ ≢ ↕╣⁸ ≢│

─ ⌐╟∫≡ ╕≢ ∆╢⌐ ∫≡™╢⁹ 

↓℮⇔√ ─ⱪ꜡☿☻│⁸ ─ ⌐ ⅝⌂ ╩ ⅎ≡™╢⁹ ─

│⁸ ─ ╩ ╢ ─ ≢№╢⁹ ─ │⁸

⌐ ─ ≤⇔≡ ↕╣╢⁹ ─ ⌐│⁸ ≤ ─

─♩ꜝⱨ ─ ╩ ⇔√ ⅜ ↄ ⇔≡™╢ Ito, 1985 ⁹ ≤

─ ⌐│ │ ╩ ⇔√≤ ⅎ╠╣╢ ─™╦╝╢ ⅛╪⌂╦ ⅜

∆╢⁹∕─ ≢│⁸ ─ ⅜ ─ ⌐ ╖ ╪≢™╢⁹↓╣╠─

─ ⌐ ∆╢─│ ≢№╡⁸ mm─ ╩ ∆

⌂ ≢№╢⁹ ─ ⌐╟∫≡⁸↓─ │ⱪ꜠כ♩ ╩ ∆╢ ⅛╠─

≢№╢↓≤⅜ ╠⅛⌐⌂∫≡⅝√ ╒⅛ 2010ab ⁹ 

ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ │⁸ 100 50 ⌐ ⅛╠ ⌐ ⇔

Nakamura et al., 1984 ⁸ ─ │⁸ ─ ⅜ ⅝™ ⌂

╩ ⇔≡™╢⁹ ⱨ◊♇◘ⱴ◓♫≤ ┌╣╢ ⌐│⁸ ↄ ⇔√ ⅛╠

─ ⱨꜝ♩ה ⅜ ∆╢ Soh, 1986; 1999 ⁹↓╣╠╩ ⅝ↄ ↕

∑╢ ─ │⁸ ─ ─ⱪ꜠כ♩ ⌐ ∆╢ ≢⁸

─ ─ ≤⇔≡│ ─ ╩ ⇔≡™╢⁹ ≢─ │ ≢№╢⁹

│ ─ ≤⁸ ─ ≤™℮ ≈─ ─

⅝⌂ ⅛╠ ↕╣╢⅜⁸ ⌐≈™≡│ ─ ⌐ ↄ ╦╣⁸

─ ⅜ ⇔™⁹ ⁸ Ito et al., 1989 ─ ⌐ ∆╢

─№╢ ⅜⁸ ⌐╟∫≡ ╠⅛⌐↕╣√ ╒⅛⁸2012 ⁹ 

 

 

 ⌐│⁸ ─ ≤∕╣╩ ℮ ─ ⅜ ∆╢⁹ ⌐

│ ─ ⅜ ⇔≡™╢⁹ ⌐│ ⌐ ⅜ ∆╢⁹ │⁸

≤⇔≡│ ─ ⌂ ≢№╢⅜⁸ │ ∏╣ ≤⇔≡ ⇔⁸

│ 1930 ≢№╢⁹↓─╒⅛⁸ ─ ⌐│ ─ ⌂

≥─ ∏╣ ⅜ ∆╢⁹ⱨ▫ꜞⱧfi ⱪ꜠⁸│♩כ ⌐⅔™≡ ─ ╩

⌐ ↕∑⌂⅜╠ ╖ ╖╩ ∫≡⅔╡⁸ │ ╩ ⌐ ↕∑╟℮≤⇔≡™

╢⁹ 

ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ─ ─ⱪ꜠כ♩≤─ ≢│⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩

⌐╙ ⅜ ⇔≡™╢⁹∕─ │⁸ ─ ≢╙ ⇔≡⅔╡⁸ −⌐∆
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≢│⁸ ─ ≡∫╟⌐♩☻ꜝ☻─ꜟכ◔☻ √⌂ ╖ ╖⅜ ↕╣≈

≈№╢ Le Pichon, 1987 Nakanishi et al., 2002 ⁹↓─╟℮⌐⁸ⱨ▫ꜞⱧfi ⱪ꜠⁸│♩כ

∕╣ ─ ╩ ╗ ⌂ ╩ ∫≡™╢⅜⁸∕╣∙╣─ ─ ╛ ─

╩ ╠⅛⌐∆╢√╘⌐│⁸ ≢│⁸ ⌂└∏╖─ ⌂≥─ ⌐ ⌂ ⌂

⅜ ⇔≡™╢⁹ 

 

 

 Ӈ │⁸ 1918 ⌐╟∫≡ ↕╣√⁸ⱨ◊♇◘ⱴ◓♫─

╩ ╢ ≢№╢⁹ ≤⇔≡│ ─ ╩ ∆⁹ ⅛╠ ╕≢─ │⁸

─ ≤ ─ ≤─ ╩⌂∆⁹∕─ │⁸ ╕≢│⁸

─ ≤⌂╢⁹↕╠⌐∕─ │⁸ ─ ─ ≤⌂╡⁸

⌐ ╢⁹ 

 ─ ≤ ─ ─ │⁸ ≤⇔≡│ ╠╣≡™⌂™⁹ ⌐╟

╣┌⁸∕─ ⌐⅔↑╢ ─ │⁸ ╩ ╖ ⅜ km ⇔

≡™╢⁹⇔⅛⇔⁸∕─ ⌐ ∆╢ ─ ─ ≢│ ⅜ km⌐⌂

╡⁸ Ί ╟╡╙ │⅛⌂╡ ⅝™↓≤⅛╠⁸ ⌐ ⅝ↄ ⇔√

─│⁸ ─ ≢№╢ ≢№╢≤ ⅎ╠╣╢⁹ ⅛╠ ≢│⁸

─ ≢№╢ ─ ⅜☻כ꜠♩ ≤⌂╢⁹ │⁸ ≢╟╡

─ ⌐ ∆╢⁹↓℮⇔√ ─ │ ╕≢ ⇔⁸ ≤⇔≡│

⅜ ≤⇔≡ ⇔√ ╩ ⇔≡™╢⁹ ⅛╠ ⌐⅛↑≡│

─ ≤⌂╡⁸ Ӈ ╩ 11 12 km ∏╣⌐ ↕∑≡™╢ 1976 ⁹

─ │⁸ ─ ⌡ ≤ ╩ ≡╢ ≤⌂╢⅜⁸

│↓╣≤│ ╣≡⁸∕─ ⌐ ∆╢ ≤ ─ ⌐ ↕╣⁸

─ ≤⌂∫≡™╢ Ikeda et al., 2009 ⁹ 

 

 

 

≢│⁸ ─ⱪ꜠כ♩─ ⌐ ♩ꜝⱨ⅛╠ ⌐ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜ ╖

╖⁸↕╠⌐∕─ ⌐ ⅛╠ ⅝⌐ ⱪ꜠כ♩⅜ ╖ ╪≢⅔╡⁸ ⱪ꜠כ♩─

⌐╟∫≡ ⌂ ⅜ ╠╣╢⁹ 

⁸ ⌐ ↕╣√ ⌐╟╢GNSS 10 ⌐╟∫≡⁸ ≢

∂≡™╢ ⅜ ⌐ ⅎ╠╣╢╟℮⌐⌂∫√⁹ ⁸ │⁸2007 11 ⅛

╠ 2010 12 ─ ─ ⅛╠ ╠╣√⁸ ⌐⅔↑╢ ─ ≤

─ ⱬ◒♩ꜟ╩ ⇔≡™╢⁹↓─ │⁸ ⌐ ↕╣≡™╢

₈ ₉╩ ⇔√╙─≢№╢⁹↓─ ⌐│⁸ ⌐⅔™≡ ⌂ │ ⇔≡

⅔╠∏⁸ ⌂ ╩ ⇔≡™╢≤ ⅎ╠╣╢⁹ ⌐⁸2004 11 ⅛╠ 2010 11

─ ─GNSS ⅛╠ ↕╣√ └∏╖ 11 ╩ ∆ ⁸₈ └∏╖

₉≤™℮⁹⁹╕√⁸ ↕╣≡⅝√ ─ ⅛╠⁸ 100 ─

⌂ └∏╖ ⅜ ╠╣≡⅔╡ ⁸₈ └∏╖ ₉≤™℮⁹⁸1923
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⌐ ⇔√ ⌐╟╢ ╩ ↄ≤⁸ ⌡ └∏╖ ≤ ─ ⅜ ╠╣╢⁹  

─ ⌐≈™≡│⁸ ⌐ └∏╖ ⁸ └∏╖

─└∏╖ ⅛╠™ↄ≈⅛─ ⅜ ╠╣╢⁹ 

⅛╠ ⌐⅛↑≡ ⅛╠ ─ └∏╖⅜ ╠╣ ⁸ⱨ

▫ꜞⱧfi ⱪ꜠כ♩─ ╖ ╖⌐╟╢ ≤ ⅎ╠╣╢⁹ ≤ ─ ≢│⁸

─ └∏╖⅜ ╠╣ ⁸ ─ ⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

─ ≢│⁸ ⌐ ─ └∏╖⅜ ╠╣╢ ⁸ ⁹

↓─ └∏╖│ ⅛╠ ╕≢ ™≡⅔╡⁸ └∏╖ ≤ ┌╣≡™╢

Sagiya et al., 2000 ⁹ 

↕╠⌐ ≢│⁸ ≤ ⌂╢ ⌂└∏╖─ ⅜ ╠╣╢ ⁹

─ ╩ ╢≤⁸ ⅜ ≤ ⌂╢ ⅝╩ ⇔≡⅔╡⁸∕─ ≤⇔

≡⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩╛ ─ⱪ꜠כ♩≤│ ⇔≡Ⱪ꜡♇◒ ⌐ ™≡™╢≤∆╢ⱴ▬◒꜡

ⱪ꜠כ♩ ⅎ┌⁸Sagiya 1999⁸ ה 2007 ⅜ ⅎ╠╣≡™╢⅜⁸ ─

⌐ ⌂♦♃♇♅ⱷfi♩⅜ ∆╢ 2005 ≤∆╢⸗♦ꜟ╙ ↕╣≡™╢⁹ 

╕√⁸ └∏╖ ≢│⁸ ⌐ ⇔√ 1923 ─ ⌐╟

╢≤ ⅎ╠╣╢ └∏╖⅜ ─ ™ ≢ ╠╣╢⁹ 

 ↓─ ⁸ ≢│№╢⅜⁸ └∏╖ ≢ ⌐ ╠╣╢ ⌂ └

∏╖│⁸2004 ⁸2007 ⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

─ ⌐≈™≡│⁸ ⅛╠ ⌐⅛↑≡ ─ ≤ ⅎ╠╣╢ ⅜ ╠

╣╢⅜⁸∕─ ≢│⁸ ⌐ ⌂ │ ╠╣⌂™ ⁹ 

⌐⁸ ─ ╩ ↔≤⌐ ═≡™ↄ⅜⁸↓↓≢│GNSS ≢ ╠╣√ └∏╖

╩ ⌐ ™╢↓≤≤∆╢⁹∕─ ≤⇔≡⁸ ⌐ ⇔√ ╛╝∫ↄ╡∆

═╡⌐ ∆╢ ⅜ ╕╣≡™╢╙──⁸ ⌐│ ⌂ ╩ ⇔≡™╢╙─

≤ ⅎ╠╣╢√╘≢№╢⁹ 

⌂⅔⁸ 2011 11 ≢│⁸ ⌐ ℮ ≤∕─ ⌐

ↄ ─ ⌐╟╡⁸ ─ ↄ─ ≢ ⌐ ⅝ ┌↕╣╢ ⅜ ⇔≡⅔╡⁸

↓╣╕≢⌐ ╠╣√ ─ ↄ│ ™ ↕╣≡™╢ ≤⌂∫≡™╢⁹ ─

⅛ ⅛╠ ─ ╩ ╢≤⁸ ⌐ ─ ─ ≤ ⅎ

╠╣╢ ⅝⌂ └∏╖⅜ ─ ™ ≢ ╠╣≡™╢ ⁹ 

 

 

⌐ ⌂ │ ╠╣⌂™⁹ └∏╖ ⌐⅔™≡╙ ≢№╢⁹⌂⅔⁸

↓─ ≢ 2011 3 19 ⌐ ⇔√ ─ 6.1 ⌐ ℮ 40cm─ ⅜⁸

₈∞™∟₉─SAR ⌐╟╡ ↕╣≡™╢ Kobayashi et al., 2012 ⁹ 

 

 

↓─ │⁸ └∏╖ ⌐ ⇔≡⅔╡⁸ ⌡ ─ └∏╖⅜

╠╣╢⁹↓─ │⁸ └∏╖ ⌐⅔™≡╙ ≢№╢⁹ 

⌂⅔⁸2011 3 12 ⌐↓─ ≢ ⇔√ ה ─ 6.7⁸
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≢│⁸ ≢ 40cm─ ≤ 20cm─ ⅜ ↕╣≡™╢

2011 ⁹╕√⁸₈∞™∟₉─ SAR ⌐╟╡ ─ ⅜ ↕╣≡™╢ ╒⅛

2011 ⁹ 

 

 

⌡ ─ └∏╖⅜ ⌐ ≢ ╠╣╢⁹↓─ ≢│⁸ ⌐ ⌂ │ ╠

╣⌂™⁹ 

⌂⅔⁸1931 21 ⌐↓─ ≢ ⇔√ 6.9⁸ ≢│⁸

⌐╟╡ ⅜ ↕╣≡⅔╡⁸ ⅛╠ ↕╣√ ∏╣ ─ ⌐╟╢

≤ ∆╢ Abe 1974 ⁹╕√⁸ ≢│⁸1996 ⁸2002 ⁸2007 ⁸2011

⁸2014 ⌐╝∫ↄ╡∆═╡ ⱪ♇ꜞ☻כ꜡☻ ⅜ ⇔≡⅔╡⁸∕╣╠⌐ ℮ ⅜

─ ≢ ↕╣≡™╢ Ozawa 2014 ⁹ 

 

─ ♩כ꜠ⱪה ╖ ╖  

ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ╖ ╖─ ≤ ⅎ╠╣╢ └∏╖⅜ ⅛╠ ⌐⅛↑

≡ ╠╣╢⁹↕╠⌐⁸ ─ ≤ ⅎ╠╣╢ ⅛╠ ─ └

∏╖⅜ ─ ≢ ╠╣╢⁹ ≢│⁸ ─ └∏╖⅜ ╠╣

╢⁹ 

↓─ ⁸1923 ─ ≤ ⅎ╠╣╢ ⅝⌂ └∏╖⅜ ™ ≢ ╠╣╢

⁹ 

⌂⅔⁸2011 15 ⌐↓─ ≢ ⇔√ ─ 6.4⁸ ≢│⁸

cm─ ⅜ ↕╣√ 2011 ⁹ 

 

 

─ └∏╖⅜ ╠╣╢⁹╕√⁸ └∏╖ ≢│⁸

─ ≤ ⅎ╠╣╢ ⌡ ─ └∏╖≤ ─ └∏╖⅜ ╠╣╢⁹ 

↓─ ≢│⁸ 1930 11 26 ⁸ 7.3 ╛ 1974 ⁸

6.9 ⁸ ─ 1978 14 ⁸ 7.0 ⌂≥⁸ ◒ꜝ☻─ ╛⁸2000

⌐ ╕╢ ─ ⌂≥⁸ ⅜ ≢⁸∕╣╠⌐ ℮ ⅜ ↕╣

≡™╢⁹ 

∕─ ⁸ ─ ≢│ ₁ ⌂ ⅜ ╠╣⁸∕╣⌐ ∫≡⁸ ⅜

↕╣≡™╢⁹ 

 

 

└∏╖ ┘ └∏╖ ⌐⅔™≡⁸ ≢

─ └∏╖⅜ ╠╣╢⁹ ≢│⁸ ─ └∏╖⌐ ⅎ

≡ ─ └∏╖╙ ╠╣⁸↓─ ≢─ ─ ∏╣╩ ⇔≡™╢⁹ 

⌂⅔⁸ ⅔╟┘ ⌐≈™≡│⁸ ⌐ ⇔≡ ⌂ ⅜ ↕╣⁸

⌐≈™≡╙ ⌂ ⅜ ╦╣≡™╢ ╒⅛ 2010 ⁹ ⌐╟
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╢≤⁸ ─ ⌐≈™≡│ ╟╡ ≢│ ─ ⅜ ⇔⁸

╟╡ ≢│ ⌐ ∆╢ ∏╣─ ⅜ ╠╣╢≤─ ⅜ ╠╣≡

™╢⁹↓─ ─ │⁸╒╓ ⌂ ≢ ⇔√Ⱪ꜡♇◒⅜

mm/yr─ ≢ ∏╣ ╩⇔⁸ ⌂└∏╖╩ ⇔≡™╢≤ ≢⅝╢⁹ 

╕√⁸ ─ ≢│⁸ ⌡ ─ └∏╖⅜ ╠╣ 

╢⅜⁸ ╒≥ ⌂╙─≢│⌂™⁹ 

⌂⅔⁸2014 11 22 ⌐↓─ ≢ ⇔√ ─ 6.7⁸ ≢

│⁸ ≢ 30cm─ ≤ 13cm─ ⅜ ↕╣√ 2015 ⁹╕√⁸

₈∞™∟ ₉─ SAR ⌐╟╡⁸ ≢ ─ ⅜ ↕╣√ ╒⅛

2015 ⁹ 

 

 

   

 

≢ ∆╢ │⁸ ╛ ─ ™ ↕ 30km ≢ ∆╢

⁸₈ ™ ─ ₉⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩≤ ⱪ꜠כ♩≤ ─ⱪ꜠כ♩─∕╣∙╣─ⱪ

♩כ꜠ ≢ ∆╢ ⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ┘ ⱪ꜠כ♩ ─ ™ ≢

∆╢ ⅜№╢⁹↓↓≢│⁸ ⌐ ─ ⌐ ∆╢ ≤⇔≡⁸ ™ ─ ⌐≈™

≡⁸1997 ⅛╠ 2013 ╕≢─ 17 ─ ⌐≈™≡ ═╢ 12 ⁹ ─ ↕ 30km

≢ ⇔√ ─ ╩ 14 ⌐ ∆⁹ │⁸

⁸ ⁸ ⌂≥⁸∕╣╕≢│ ⅜№╕╡ ╠╣⌂⅛∫√ ≢

⅜ ⌐⌂∫√⁹ ─ ↕ 20km ─ ─ │⁸ ─

│ ∏╣ ╛ ⅜ ⅛∫√⅜⁸ │ ⌐ ─ ≢ ⅜

╠╣╢╟℮⌐⌂∫√ ⁹ ↕ 20km ≢ ⇔√ 3.0 ─ ⌐≈

™≡⁸ ─ ─כ♃ⱥꜞה◓ꜟfiⱬ♥כ◓ ⁸ ₈G- R ₉ ╩ ∆╢≤⁸∕

─ │ 0.9 ≤ ↕╣╢⁹ 

 

 

 ⌐ ╕╣╢ │ 1683 ⌐ ⇔√ ╙ ↕╣≡™╢╙──⁸↓─ ™

≢│ │ ≢│⌂™⁹╗⇔╤∕─ ┘ ─ ⌐ ∆╢

≢⁸ ⌐ ℮≤ ⅎ╠╣╢ ⌂ ⅜™ↄ≈⅛№╢⁹ ≢╙ ◒

ꜝ☻╩ ≤∆╢ ⌂ ⅜ ⌐ ⇔≡™╢⁹ ─ ─ ה

≢│⁸ ─ ⌐ ⅜ ⌐⌂╡⁸2013 25 ⌐

⇔√ 6.3 ─ ⌐ ℮ ⅜ ╠╣╢⁹ 

 ─ ⅛╠ Ⱪ꜡♇◒≤⇔≡│ ⌐ ∆╢ ⅛╠∕─ ⌐

⅛↑≡│⁸ ─ ⌐ ⇔⁸ ─ ⅛╠ ⌐⅛↑≡ ≤ ⌐⁸

↕─ ™ ⅜ ⇔≡™╢⁹ ⅛╠ ⌐⅛↑≡─↓─ ≢│⁸

╩ ⌐ ⌐ ⌂ ╩ ⇔⁸ ⌐ ≢│⁸ ﬞ ─ ⌐ ─ ⅜ ₁

≤ ⁸╕√ ─ │ ﬞ ╒≥≢ 1,000 ╩ ⅎ√⁹ │ ₁⌐ ⇔≡
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™╢⅜⁸ ≢│ ─ ⅜ ↄ⁸ ─ ╣╩ ∆╢ ⅜ ≢╙ ↄ

⇔≡™╢⁹ 

╛ ─ ⌐⅔↑╢D90 13 ─ │ 10km╟╡╙ ↄ⁸ ™≤↓╤≢

km ≢№╢ 11 ⁹ ≢│ D90⅜ 25km ≤⌂╡⁸∕─ ⌐ ═≡ ⌐

ↄ⌂∫≡™╢⁹ ─ │⁸ ⌡ ⌐ ╩ ≈ ⅜

™ ⁹∕─ ─ ≢│⁸ ⌡ ⌐ ╩ ≈ ∏╣

╛ ⅜ ╠╣╢⁹ ⌐⅔↑╢ 17 ⌐ ⇔√ M3.0 ─ ─

⌐ ≠ↄ≤⁸ │ 0.9 ≤ ↕╣╢ 10 ⁹ 

 

 

 ⌐ ╕╣╢ ⌐ ∫≡│⁸1847 ─ ─ ⅜

™ ⅜ ╠╣╢⁹ ╩ ╪≢ ─ ≢│⁸ ⌐ ℮╕≤╕∫√

⅜ ╠╣╢⅜⁸ ≢╙ ─ ≢№╢⁹1966 ⌐ ╙ │ 5.4

≤⌂╡ ⅛╠─ ─ ─ ╩ ∫√ ─ ≤ ╠╣╢

⅜⁸ ⅛╠ ≤ ≤⌐ ╙ ╠╣╢⁹ 

 ─ ⌐№√╢ ≤ ≤─ │⁸ ≤

≤⅜ ∆╢ ─ ⌐№√╡⁸ ⅜ ╠╣⌂⅛∫√⅜⁸

─ ⌐ 6.7 ─ 2011 ה ─ ⅜ ⇔⁸∕─ ⅜

╠╣╢╟℮⌐⌂∫√⁹ 

 D90│⁸ ⅛╠ ⌐ ╣√≤↓╤⌐ 10km─ ⅜ ⇔≡™╢⅜⁸∕

╣ ─ ≢│ ⌡ 10 15km≢№╢ 11 ⁹ ─ │⁸ ⌡

⌐ ╩ ≈ ∏╣ ⅜ ™ ⁹ ⌐⅔↑╢ 17 ⌐

⇔√ 3.0 ─ ─ ⌐ ≠ↄ≤⁸ │ 0. 9 ≤ ↕╣╢ 10 ⁹ 

 

 

 ─ ⌐ ™ ≢│⁸ ╩ ∆╢ ─ ⅜ ₁

∆╢⁹╕√⁸ ≢│⁸ ↕ 20km ─ ≢ ∆╢ ─ ╣⅜№╢⁹

≤ ─ ≢│⁸25km ─ ↕─ ─ ╣⅜№╢⁹ ─ ≢

│ ↕ 20km⅛╠ 30km ≢ ─ ⅜ ₁ ∆╢⁹⇔⅛⇔↓╣╠─ │™∏╣╙╛

╛ ↄ⁸ ─ ≢│⌂™⁹ 

 D90│⁸ ─ ╛ ≢│ ⌡ 10km ≢№╢⅜⁸ ╛ ≢│⁸

25km ─ ™ ⅜ ╠╣╢ 11 ⁹ │⁸ ⌡ ⌐ ╩ ≈

╛ ∏╣ ⅜ ╠╣╢ ⁹ ⌐⅔↑╢ 17 ⌐

⇔√ 3.0 ─ ─ ⌐ ≠ↄ≤⁸ │ 1.0 ≤ ↕╣╢ 10 ⁹ 

 

─ ♩כ꜠ⱪה ╖ ╖  

 │⁸ ⅛╠ ⌐⅛↑≡ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ≢ ⅜⇔┌⇔┌

⇔≡™╢⅜⁸ ™ ™─ ⌂ │╖╠╣⌂™⁹ 

 D90│⁸ ™≤↓╤≢ 25km ≢№╢⁹ │⁸ ⌡ ⌐ ╩ ≈
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╛ ∏╣ ⅜ ╠╣╢ ⁹ ⌐⅔↑╢ 17 ⌐

⇔√ 3.0 ─ ─ ⌐ ≠ↄ≤⁸ │ 0.8 ≤ ↕╣╢ 10 ⁹ 

 

 

≢│ ⌐ ℮≤ ⅎ╠╣╢ ≢ ─ ─ ⌂ ⅜

⌐ ∆╢⁹ ≢│⁸ ⌐ ℮ ◒ꜝ☻╩ ≤∆╢

⌂ ⅜ ⌐ ⇔≡™╢⁹ 

D90│⁸ ⅛╠∕─ ≢ ↄ⁸ ™≤↓╤≢│ km ≢№╢ 11 ⁹

│⁸ ⌡ ⌐ ╩ ≈ ∏╣ ⅜ ™ ⁹

⌐⅔↑╢ 17 ⌐ ⇔√ 3.0 ─ ─ ⌐ ≠ↄ≤⁸ │ 0. 8 ≤

↕╣╢ 10 ⁹ 

 

 

─ │⁸ ⌐⁸ ≢│ ─ ⁸ ╟╡ ≢│ ─ ≢

⌐ ≢№╢⁹2011 30 ⌐│ ≢ 5.4 ≤ 5. ─ 2011

─ ⅜ ⇔√⁹ 

D90│⁸ ─ ≢│ km ≤ ™≤↓╤╙ ╠╣╢⅜⁸ ─ ≢│ ↄ⌂∫≡™╢

11 ⁹ │⁸ ⌡ ⌐ ╩ ≈ ╛ ∏╣ ⅜ ╠

╣╢ ⁹ ⌐⅔↑╢ 17 ⌐ ⇔√ 3.0 ─ ─

⌐ ≠ↄ≤⁸ │ 0.7 ≤ ↕╣╢ 10 ⁹ 

 

  

 

─ ™ ─ ⌂ ⌐≈™≡⁸ ┘ ⌐ ≠⅝╕≤╘√ ╩

12 ┘ ⁸ Ӈ ⌐ ∆⁹⌂⅔⁸ │ ╛ ⌐╟∫≡⁸ ⇔≡™╢ ─ ⅜

⌂╢⁹№╢ ⌐ ─ ⅜⌂™╟℮⌐ ⅎ≡╙⁸∕╣│∕─ ─ ⅜⌂™↓≤⌐╟╢

⅛↑ ─╙─≢№╢ ⅜№╡⁸ ∏⇔╙ ⅜ ⇔≡™⌂⅛∫√↓≤╩ ⇔≡™╢╦↑

≢│⌂™↓≤⌐ ⅜ ≢№╢⁹ 

 ≢│⁸ ─ ╩ ≤∆╢ ─╒⅛⌐⁸ ─ ≢ ⇔√ ╛

⌐╟∫≡╙ ⅜ ∂╢⁹╕√⁸ ♩ꜝⱨ⅛╠ ╖ ╗ⱨ▫ꜞⱧfi ⱪ꜠⁸╛♩כ

⅛╠ ╖ ╗ ⱪ꜠כ♩⌐ ∆╢╛╛ ™ ⌐╟∫≡╙ ⅜ ∂╢─≢⁸ ⅜

≢№╢⁹ ⌐ ⌐│ ↕ 70km ─ ⱪ꜠כ♩⌐ ∆╢

─ ™ ⁸ ⌐│ ↕ 50km ─ⱨ▫ꜞⱧfi ⱪ꜠כ♩⌐ ∆╢ ─

™ ⅜№╡⁸ 5.0 6.0 ≢╙ ─ ╛⁸ ≡√↓≤⌐╟╢ ╛◦ꜛ♇◒ ─

╙№╢⁹↕╠⌐⁸ ⅛╠ ⌐⅛↑≡│⁸ ╖ ╗ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜

™ ⌐№╢─≢⁸ ╖ ╗ⱪ꜠כ♩⌐ ∆╢ ⌐╟∫≡╙⁸ ™ ⌐ ╠∏ ™

╣─ ⅜ ⅝╢↓≤╩ ╣≡│⌂╠⌂™⁹ 

 ╕√⁸ ─ │⁸ ─ ⌐╟∫≡⁸↓╣╕≢ ⅝⌂ ⅜⌂⅛∫

√ ⌐ ⅜ ⇔≡™╢⁹ ⅎ┌ ≤ ─ ≤─ ─
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ה ≢ ⇔√ 2011 12 6.7 ─ ╛⁸ ה ה ─

⌐ ⇔√ 2013 25 6.3 ─ 2013 ─ ⌂≥≢№╢⁹ 6.5

─ ™ │⁸ ⅜ ⇔≡™⌂™ ⌐╙ ∆╢↓≤⅜№╢─≢⁸ ⅜ ≢№

╢⁹ 

≢⁸ ─ ╩ ≤⇔√ ╛∕─ ─ ⌂ ⁸

─℮∟⁸ ⌂╙─╩ ⌐ ═╢⁹ 

 

 

 1683 10 ≢ ─ 7.0 ⅜ ⇔√⁹ ⌐ ™ ⌐№╢₈

╣₉≤™℮ │↓─ ⌐╟∫≡≢⅝√ ⅜№╡⁸ ─ ─ ╙№╢⁹

↓─ ⌐╟∫≡ ⅛≈╤℮╛╕ ⅜ ⇔≡ ─ ╩ ⅝ ╘√√╘⁸

™⅛╡↓ ⅜ ⇔√⁹↓─ │ 40 ─ ≢ ⇔≡ ╩ ⌐ ↓⇔⁸

│ ⇔≡™╢⁹ 

 ↓─ ─ 1683 ─ ⅛╠ ⌐⅛↑≡⁸ ≢ ⅜ ⇔⁸ ─

⅜ №╡⁸ ⌂≥≢ ╛ ⌐ ╡ ⇔ ╩ ∂√⁹ ⌐⁸1949 ≢

│⁸ ≢ 6.2 ≤ 6.4 ─ ⅜ ─ ≢ ⇔≡⁸ 10 163

⁸ 290 ─ ⁸ ╣ ─ ⅜ ⌐ ⅝√⁹√∞⇔⁸↓╣╠│⁸™∏

╣╙ ⌐ ⇔√ ≢№╢⁹ 

 ≢╙ ⌐ ∆╢ ─ ⅜ ⌐ ⇔≡™╢⁹∕─

≢ ⅛╠ ─ 2013 ⁸ 6.3 ─ (2013 ─ )⅜ ⇔

√⁹ ™ │ ⅛∫√⅜ ╛ ⅜ ⇔≡ ⅜ ∆╢⌂≥─ ╩ ∂√⁹ 

 ─ ─ ⅛╠ ⌐⅛↑≡│⁸ ─ ≤ ⁸ ≤ ─ ╩ ≈

↕─ ™ ⅜ ⇔≡™╢⁹ ─ ⁸↓╣╠─ ⌐ ₁≤

─ ⅜ ⇔≡ ─ ⅜ ⇔≡™╢⁹ 

 

 

 ⌐│ 1847 7.4 ⅜ ⇔⁸ ⌐ ™ ─

╩ ⌐ ╩ ⅎ╢ ╣⅜ ∂√⁹ ≢╙ ↓ↄ∙℮↕╪ ─ ╣│ ⅝

⅛∫√⁹ │ ↑ ≢ ─ ™ ↕™⅜╦ ╩ ⅝ ╘⁸ ⅛╠ ≢

≤─ ╡╕≢ ↕∑╢╒≥ ⇔≡⁸ ⌐ ╩ ↓⇔√ ⌐│⁸ ⌐

⇔≡ ─ ⌐ ╩ ↓⇔√⁹╕√⁸ ─↔ ⌐ ⅛╠ ╕∫≡™√

≢ ╦∫≡™√ ─ ≢│⁸ ⌐╟╢ ⌐ ⅜ ╦╡⁸ ─

⇔⅛ ⇔⌂⅛∫√≤™℮ ╙№╢⁹ │↓─ ⌐ ⅜№╢√╘ ≤

↕╣≡™╢⁹ 

 ─ ─ ⅜ ™ ─ ⅜ ™⌐ 1853 6.5±1/4 ⁸1890

( 6.2) ⁸1941 6.1 ⌂≥ ⇔≡™╢⁹╕√⁸ ╩ ╪≢ ─ ─

≢│⁸ ⌐ ℮ ⅜ ╠╣⁸ ─ ⌐╟∫≡ ⅜ ⇔≡™╢⁹⌂

⅛≢╙⁸1965 ⅛╠ ≢ ≤™℮ ─ ∞∫√

≢│⁸ ™ ─ │⌂⅛∫√╙──⁸ ⅛╠ ⌐ ⅝ √ ─ ⌐╟∫≡⁸
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∆═╡╛ ⅜ ⇔√⁹ │⁸2011 ─ ⌐ ה

≢ 6.7 ─ ⅜ ⇔⁸ ╩ ∂√⁹ 

⌂⅔⁸841 ─ ( 6.5 )│⁸ ─ ≢№╢ ╙№╢

14 ⁹ 

 

 

 ≢│ ─ ─ ⅜⇔┌⇔┌ ∆╢⅜⁸∕─ ≥│ ↕ 30km ─ⱪ꜠כ♩─

╖ ╖⌐ ℮ ⌐╟╢╙─≢№╢⁹ ™ ≤⇔≡│⁸ ⌐ ™≤↓╤≢

⇔√ 1931 6.9 ≤⁸ ה ⌐ ⅜╢ ─ ─ ⌐ ╢

─ ≤↕╣⁸ №╢™│ ⁸ ─ ─ ⅜№╢ 818

ה ─ ( 7.5 )⅜ →╠╣╢ ≢№╢ 15 ⁹ 

 

─ ♩כ꜠ⱪה ╖ ╖  

│ ∆╢ ─ ↑ ╩ ╡ ╪≢⅔╡⁸ ─ ─ ⅜⇔┌⇔┌ ∆

╢⅜⁸∕─ ≥│ ↕ 20 30km─ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ≢№╢⁹╕√⁸ ≢│

1257 ─ 7. 0 7.5 ⁸1433 ─ 7.0 ⌂≥ ⅜ ⌂

─ ⅜ ↕╣≡™╢⌂≥⁸ ─ ⅛⁸ⱪ꜠כ♩─ ⅛─ ⅜ ⌂ ≢№╢⁹╛

╛ ™ ╕≢ ╘╣┌⁸ ─ ≢╙ ⅝™ ─ ⅜ ™ ≢№╢⁹1648

─ │ 7.0 ╒⅛ 2013 ≤↕╣≡™╢⅜⁸╛╛ ™ ─ ⅜№╡

2005 ⁸∕─ │ ─ ≤⌂╢⁹1853 ─ ( 6.7±0.1)

│⁸ ↄ≢ ⅜ ⇔≡⅔╡ ™ ─ ⅜№╢⁹ 

878 ─ 7.4 │ ─ ─ ╙ ↕╣≡™╢⅜ ╒⅛, 1988; 

╒⅛, 2013 ⁸ ⌂ │ ≢№╢⁹╕√ 1887 ⌐│ ╩

≤⇔≡ 6.2 ─ ( ה ─ )⅜ ⇔⁸ ≢ ╣╛ ─ ⅜

∂√⁹ 

↓─ ⁸ ≢│⁸1707 ─ ⌐ 6.6 7.0 1707 ─ ⁸

⌐ 6.4 2011 ─ ≤⁸ ─ ⌐ ≢

─ ⅜ ⇔≡ ⅜ ∂╢↓≤⅜№╢⁹ ≢│⁸ ™ │ ╠╣≡

™⌂™⅜⁸1935 6.4 ╛ 1965 ─ 6.1 ⌂≥ⱨ▫ꜞⱧfi ⱪ꜠כ♩

─ ⌐╟╢ ⅜ ∂≡™╢⁹ ≢│⁸ ─ ≢⁸2009 ─

6.5 ╛ 2011 ─ 6.2 ⅜ ⇔≡ ─ ⅜ ∂≡™╢⁹ 

 

 

│ ♩ꜝⱨ≤ ♩ꜝⱨ⅛╠ ─ ⌐ ╖ ╗ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ⌐№╡⁸

∏╣─ ™ ⅜ ↄ ∆╢⁹↕╠⌐⁸ ─ ⌐│ ⅜ ↄ ⇔≡™╢⁸

─ ⌂ ≢№╢⁹ ╙⁸ ─ ⅛╠ ⌐⅛↑≡│⁸

⌐ ℮ ⅜⇔┌⇔┌ ⇔⁸ ─ ⌐╟∫≡Ⱪ꜡♇◒ ─ ╛●ꜝ☻─

⌂≥─ ⅜ ╡ ↕╣≡⅝√⁹1930 ⌐│╕∏ ≢ ⌂ ⅜ ⇔⁸

⌐ 7.3 ⅜ ≢ ⇔≡⁸ ∞∫√ ♩fiⱠꜟ─ ─
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♩fiⱠꜟ⅜ 2.4 ∏╣ ™√⁹ ─ ╩ ⌐ 272 ⁸ 572 ⁸ 2165

─ ⅜ ∂√⁹↓─ ⁸1934 ─ 5.5 │ ─ │ ⌐

⇔√⅜⁸1974 ⌐│⁸ ≢ 6.9 ⅜ ⇔⁸ 30 ⁸

102 ⁸ 134 ─ ╩ ∂√⁹ │⁸ ⅛╠ ≤ ↕╣≡

™√⁹1978 ⌐│⁸ ─ ─ ≢ ─ ╩ ╪∞ ⅜ ⇔⁸∕

─ ⌐ ─ 7.0 ⅜ ⇔⁸ ≤⇔≡ ≢ ⅝⌂ ⅜ ∂√⁹

25 ⁸ 211 ─╒⅛⁸ ⅜ 1000 ╣⁸ ─♩fiⱠꜟ⅜ cm

⇔≡ ⅜ ⇔√⁹ ⌐│ ─ ≢ 5.4 ─ ⅜ ⌂ ╩ ∫≡

⇔√⁹ 

1974 ─ ⌐│⁸ ╛⁸ ⅛╠ ╡─ ≢ ↕™

⅜ ∆╢╟℮⌐⌂∫√╒⅛⁸1975 │ ⌐ ⅜ ╠╣╢ ⌐⌂∫√⁹

─ │ ⌐ ⌐ ⇔≡⁸1980 ⌐ ╢≤ ─ ≤⌂∫√⁹1978

11 ⅛╠│⁸ ⌐ ℮ ⌂ ⅜⁸╕∏ ─ ≢⁸∕─ │

≢⁸ ╡ ⇔ ∆╢╟℮⌐⌂∫√⁹∕─╟℮⌂ ─ ⁸1980 ─

6.7 ⅜ ⇔√⁹↕╠⌐⁸1990 ⌐╙ ─ 6.5 ⅜ ⇔√⁹↓─

─ │⁸1989 ╩ ⇔√ ⌂ ╩ ↓⇔√⁹∕─ ╙⁸

╩ ╡ ⇔≡™╢⅜⁸2000 ⌐ ℮ ה ─ ⌂ ⅜

∆╢ ⌐│⁸ ─ │ ╕∫√⁹ ─ │⁸ │⁸

∕╣ ╟╡ ─ ⅜ ↄ ⅜ ╠╣╢⁹ 

⌂⅔⁸ ⌂ ⅜ ╕╢ 1884 ─ ─ ─

│ ╠╣≡⅔╡⁸841 ─ ( 7.0 )⅜⁸ ─ ≈ ─ ≢

⇔√⅜⁸ ─ ≤─ ⌂ │ ≢№╢⁹ 

 

 

≢│⁸ 7.0 ─ │ 762 ─ ⌐ ╠╣≡™⌂™⁹841 ─ (

6.5 )│⁸ ─ ≢№╢ ╙№╢⁹ 

≢│⁸1714 ─ 6. 5 ⅜ ─ ⌐ ⇔√⁹

≢ ⅜ ╠╣√ 2014 ─ 6.7 │⁸ ╛ ⅜ 1714 ─

≤ ⇔≡™╢⁹∕─ ─ ≢│⁸1858 ─ 6.0 6.4 ⁸1918

─ 6.5 ⌐ 6.1 ≤ ─ ⅜ ⇔√⁹↕╠⌐ ─ ≢

│⁸1791 ─ 6 3/4 ⁸2011 ─ 5.4 ⅜ ⇔√⁹ 
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Ӈ  ─ ⌂ 5.0  

7.4

-

6.7

-

-
5.0

6 3/4

6.5

6 1/4

7.4

6 1/4

6.5
-  

β ─ │ ≤⇔≡ ╒⅛ 2013 ≤ 1999 ⌐ ╢⁹*│ ╒⅛ 2006, 2008 ** │ ה

2012 ⌐ ╢⁹  

™ ≢─ ⌐╟╢ ™  

─ ⌐ №╢™│ ∆╢  

ⱪ꜠כ♩ ╕√│ⱪ꜠כ♩  

*
**

*
**

*
**
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Ӈ  ─ ⌂ 5.0  

5.3

6.2

6.2

5.2

5.9

5.0

5.8

5.8

5.7

5.1

6.2
6.3

6.5

5.4

5.9

7.3

6.9

5.5

6.4

5.0

6.1

5.9

6.4

5.8

6.1

5.1

5.3

5.0

6.9

5.4

7.0

5.8

5.1
5.5

6.7

5.7

5.9

5.5
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Ӈ  ─ ⌂ 5.0 ⅝  

5.7

6.5

5.9

5.0

5.1

5.8

6.5

5.1

6.7

6.4

7.0

6.4

5.4

6.2

5.3

5.2

6.3

6.2

6.7

β ─ │ ≤⇔≡ ╒⅛ 2013 ≤ 1999 ⌐ ╢⁹√∞⇔⁸1930 ─ ⁸2000

─ │ ⌐ ╢⁹ 

 

™ ≢─ ⌐╟╢ ™  

─ ⌐ №╢™│ ∆╢  

 

─ ─  

 ⌐ ⇔√ ─ ⌐≈™≡⁸ ≈─ ↔≤⌐⁸ ╩ ∫√

14⁸ 13 ⁹ ─ ה ╛ ⌐ ∆╢ ⅜ ≢│⌂™ ⅜№╡⁸

↓↓≢│ ─ ⅜№╢╙── ─ ⌂™ 16⁸ ⌐≈™≡│⁸ │

─ ≤⇔≡™⌂™⁹ 

 ≢ ∆╢ ─ ─ │⁸ ─ ⌐ ⇔≡ ⇔ ╢ ─ ↕⌐ ≠ↄ⁹

↕⌐ ≠ↄ ─ ⅎ ╩⁸ ─ ≤ ∑≡⁸ ⌐ ∆⁹ 

₁─ ≢⁸ 30 ⌐ ⅜ ∆╢ │⁸

2001a ⌐ ™⁸ ≤ ⅜ ⇔≡™╢ ⌐│⁸ ≢ ∆╢

─ ─ ─┌╠≈⅝─Ɽꜝⱷכ♃╩ɖ 0.24 ≤⇔⁸BPT Brownian 

Passage Time ╩ ⇔≡ ⇔√⁹ ⅜ ⇔≡™⌂™ │⁸

╩╙≤⌐ⱳ▪♁fi ╩ ⇔≡ ⇔√⁹╕√⁸ ≢│⁸ ≢│ ─ ⅜

╘⌐ↄ™ ⅜⁸ ≤⌂╢ ≢ ╠╣≡™╢ ─ ─ ≢ ⇔

≡™╢≤╖⌂⇔⁸ⱳ▪♁fi ⌐╟╡∕─ ╩ ⇔√ 16 ⁹ 

 

*
**
*
**
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 ─  

─ │⁸ ⌐ ╩ ⇔√ ≢№╢⁹ ⁸ ⁸

⁸ │ ╩ ≤∆╢⁹ ⱡ │ ∏╣ ╩ ≤⇔⁸ ⅜ ⌐

∆╢ ╩ ℮ 13 ⁹ 

─ ⌂ ⌐≈™≡│⁸ ≢ ⁸ ⁸

≢⁸0. 2 0. 4 ⅜ ╙╠╣≡™╢ 17 ⁹™∏╣╙

─╖≢№╡ ⁸ ∏╣ ⅜ ╠⅛⌐↕╣≡™╢╙─│⌂™⁹╕√⁸∕╣

─ │⁸ ⌂ ⅜ ≢№╢⁹ 

≢│⁸ ⁸ ≢ ⅛╠ ⅜ ╘╠╣≡™╢⁹∕─℮∟

⌐⅔™≡│⁸ ─ ⅜ ↕╣≡⅔╡⁸ │14 ⁸17

≤ ↕╣╢⁹ 

 

 ↕╣╢ ≤∕─  

─ ─ ─ ↕│⁸ ╙ ™ ⱡ ⅜ 12km⁸ ╙ ™ ⅜

38km ≢№╢ ⁹↓╣╠─ ⅜ ⇔√ ⁸ ⅛╠ ∆╢ ─

│⁸ ⱡ ⌐⅔™≡ 6.6 ⁸ ⌐⅔™≡ 7. 5 ≤ ↕╣╢ ⁸ 13 ⁹

↓╣╠─ ⅜ ∆╢ ⌐│⁸ ╛♩꜠fi♅ ⌐ ≠ↄ ⅛╠⁸ ⌐

∆╟℮⌂∏╣╩ ∂╢ ⅜№╢⁹ ┘ │⁸∕╣∙╣ 1975 ┘

╒⅛ 1980 ⌐╟╢ ─ ≢№╢⁹ 

 

 log   0.6 2.9  

   10- 1   

 

↓↓≢ │ ─ ≢ ∆╢ ─ ↕ km ⁸ │∕─ ─ⱴ◓♬♅ꜙ⁸♪כ │ ─

∏╣ ≢№╢⁹ 

 √∞⇔⁸ ─╟℮⌐ ─ ↕⌐╟∫≡ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢│

2010 ⌐ ™⁸ ∆═⅝ ─ ─ ╩

6.8≤⇔√ ⁹ ⌐│⁸ ⱡ ┘ │ 6.8 ≤ ⇔√⁹ 

 

 ─ ─  

─ ─ ─ ─ ╩ ⌐ ∆⁹ 

⁸ ⱡ ⁸ ⁸ ┘ ─ 30 ⌐ ∆╢

─ │⁸∕╣∙╣⁸╒╓ ⁸ ⁸0.4 0. 6 ╙⇔ↄ│∕╣ ⁸0.6 ┘ ≤⌂╢

⁹ 

⌂⅔⁸ ⱡ ┘ ⌐≈™≡│ ⅜ ≢№╢√╘ ⁸

╩ ≢⅝⌂™⁹↓╣╠─ ⌐≈™≡│⁸ ╩ ⅎ≡ ⇔√

┘ ⌐ ≠⅝ ╩ ∆╢≤ ⁸ 30 ⌐ ∆╢
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─ │⁸∕╣∙╣⁸ ┘ 0.5 ≤⌂╢ 15 ⁹↕╠⌐⁸ ⌐≈™≡

╩ ∆╢≤⁸ 30 ⌐ ∆╢ ─ │⁸╒╓ ≤⌂╢ 16 ⁹ 

╠╣√ │ ╩ ℮╙──⁸∕─ ╩≤╢≤⁸ │ 30 ─ ⌐ ⅜

∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│ ⱪ⌐⁸כꜟ◓™ ⱡ ⁸ ⁸

│╛╛ ╣∙╣⧵⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢ 18 ⁹ 

─ ─ ≢ ⇔ ╢⁸ ≢ ╩ ╘⌐ↄ™ 16 ⅜

30 ⌐ ∆╢ ╩ ⌐ ⇔√⁹
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 ─ ─  
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 ─ ─ ─ ─  

0.08-0.3

0.6

0.6 0.3

0.3

 

β ─ ↕⌐ ≠™≡ ─ ╩ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢│ 2010 ⌐ ™⁸ ─

─ 6.8╩ ™≡ ⇔≡™╢ ⁹ 
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 ─  

─ │⁸ ≢№╢⁹

┘ │™∏╣╙ ─ ╩ ≤∆╢ 13 ⁹ 

─ ⌂ ⌐≈™≡│⁸ ≢1.2 2.6

⅜ ╙╠╣≡™╢ ⇔⅛⇔⁸ ≢│ ⌂ │ ≢№╢⁹ 

≢│⁸ ⅛╠ ─ ⅜ ╘╠╣≡™╢ 15 ⁹

│1847 ( 7.4) ≤ ⅎ╠╣╢⁹ ≈ ─ │⁸ ⁸

─ ⅜№╢⁹ ─ │ ─

⅜№╢ ⁹ 

 

↕╣╢ ≤∕─  

─ │ ─╖≢№╡⁸ │ ↕⅜ 15km≤ ™

≤ 59km≤ ™ ≢ ↕╣╢ ⁹↓╣╠─ ⅜ ⇔

√ ⁸ ⅛╠ ∆╢ ─ │⁸ ⌐⅔™≡ 7. 4 7. 8

⁸ ⌐⅔™≡ 6. 8 ≤ ↕╣╢ ⁸ 13 ⁹↓╣╠─ ⅜

∆╢ ⌐│⁸ ╛♩꜠fi♅ ⌐ ≠ↄ≤⁸ ⌐ ∆╟℮⌂∏╣╩

∂╢ ⅜№╢⁹╕√⁸ ≤ │ ₁⌐ ∆╢≤ ↕╣╢⅜⁸

⅜ ⌐ ∆╢ ╙ ≢⅝⌂™⁹∕─ ⁸ ─ ⌐

ⅎ┌⁸ 7. 9≤ ↕╣╢⁹ 

 

─ ─  

─ ─ ─ ─ ╩ ⌐ ∆⁹ 

┘ ─ 30 ⌐ ∆╢ ─ │⁸∕╣∙╣⁸╒╓

┘ ≤⌂╢ ⁹ 

⌂⅔⁸ ⌐≈™≡│ ⅜ ≢№╢√╘ ⁸ ╩

≢⅝⌂™⁹ ⌐≈™≡│⁸ ╩ ⅎ≡ ⇔√

┘ ⌐ ≠⅝ ╩ ∆╢≤ ⁸ 30 ⌐ ∆╢

─ │ ≤⌂╢ 15 ⁹ ╠╣√ │ ╩ ℮╙──⁸∕─ ╩≤╢≤⁸

│ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│╛╛

⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢ 18 ⁹⌂⅔⁸ │ ⅜ 1847 ─

≤ ⅎ╠╣╢↓≤╩ ∆╢≤⁸↓─ ≢↔ↄ ™ ⌐ ↕╣╢ 7. 4

7.8 ─ ⅜ ∆╢ │ ™≤ ⅎ╠╣╢⁹ 

─ ─ ≢ ⇔ ╢⁸ ≢ ╩ ╘⌐ↄ™ 16

⅜ 30 ⌐ ∆╢ ╩ ⌐ ⇔√⁹ 
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 ─ ─  

 

30km

 

 

 ─ ─ ─ ─  

0.07-0.2

0.5
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 ─  

─ │⁸ ⌐ ╩ ⇔√ ≢№╢⁹ ⁸

⁸ ┘ ─™∏╣╙ ⅛╠ ╩ ≈ ╩ ≤

∆╢ 13 ⁹ 

─ ⌂ ⌐≈™≡│⁸ ⁸ ┘

≢⁸0.1 0.5 ─ ─ ⅜ ╙╠╣≡™╢ ⁹

┘ ─ ⌂ │ ≢№╢⁹ 

≢│⁸ ⁸ ┘ ≢ ─ ⅜ ╘╠╣≡⅔╡⁸

┘ ≢│⁸ ⅛╠ ─ ⅜ ╘╠╣

≡™╢ 15 ⁹ ┘ ─ │⁸∕╣∙╣

⁸ ┘ ⁸ ─

⅜№╢⁹ │⁸∕╣∙╣⁸ ┘

─ ⅜№╢ ⁹ 

 

↕╣╢ ≤∕─  

─ ─ ─ ↕│⁸ ╙ ™ ⅜ 14km⁸ ╙ ™

⅜ 69km≢№╢ ⁹↓╣╠─ ⅜ ⇔√ ⁸ ⅛╠ ∆

╢ ─ │⁸ ⌐⅔™≡ 6.7 ⁸ ⌐⅔™≡ 7. 9 ≤ ↕╣

╢ ⁸ 13 ⁹↓╣╠─ ⅜ ∆╢ ⌐│⁸ ╛♩꜠fi♅

⌐ ≠ↄ≤⁸ ⌐ ∆╟℮⌂∏╣╩ ∂╢ ⅜№╢⁹ 

 √∞⇔⁸ ─╟℮⌐ ─ ↕⌐╟∫≡ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢

│ 2010 ⌐ ™⁸ ─ ╩ 6.8

≤⇔√ ⁹ ⌐│⁸ │ 6.8 ≤ ⇔√⁹ 

⌐≈™≡│⁸ ≤ ⅜ ⌐ ∆╢ ╙

≢⅝⌂™⁹∕─ ⁸ 7.5 ─ ⅜ ∆╢ ⅜№╢⁹╕√⁸ ≤

│ ₁⌐ ∆╢≤ ↕╣╢⅜⁸ ⅜ ⌐ ∆╢ ╙ ≢⅝⌂™⁹

∕─ ⁸ 2010 ⌐╟╢₈ ⌂

⅛╠ ∆╢ ─ ₉─ ⌐ ⅎ┌⁸ 8.0 ≤ ↕╣╢⁹ 

 

─ ─  

─ ─ ─ ─ ╩ ⌐ ∆⁹ 

⁸ ⁸ ⁸ ┘

─ 30 ⌐ ∆╢ ─ │⁸∕╣∙╣⁸╒╓ 0.1 ⁸╒╓ ⁸

⁸ ┘0.5 ≤⌂╢ ⁹ 
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⌂⅔⁸ ┘ ⌐≈™≡│ ⅜ ≢№╢

√╘ ⁸ ╩ ≢⅝⌂™⁹↓╣╠─ ⌐≈™≡│⁸

╩ ⅎ≡ ⇔√ ┘ ⌐ ≠⅝ ╩ ∆╢≤

⁸ 30 ⌐ ∆╢ ─ │⁸∕╣∙╣⁸0.08 ┘ 0.1 ≤⌂╢ 15 ⁹ 

╠╣√ │ ╩ ℮╙──⁸∕─ ╩≤╢≤⁸ ⁸

┘ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢

│╛╛ ⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢ 18 ⁹ 

─ ─ ≢ ⇔ ╢⁸ ≢ ╩ ╘⌐ↄ™ 16

⅜ 30 ⌐ ∆╢ ╩ ⌐ ⇔√⁹
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 ─ ─  
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 ─ ─ ─ ─  

0.04

0.05

0.1

 

β ─ ↕⌐ ≠™≡ ─ ╩ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢│ 2010 ⌐ ™⁸ ─

─ 6.8 ╩ ™≡ ⇔≡™╢ ⁹ 
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─ ♩כ꜠ⱪה ╖ ╖  

 ─  

─ │⁸ ⌐ ╩ ⇔√11 ≢№╢⁹ ─

│⁸ ╩ ╡ ↄ╟℮⌂ ╩ ≈⁹ ⁸ ⁸

⁸ ⁸ ⁸ │ ╩ ≤∆╢⁹

│ ⁸ ≢∕╣∙╣ ⁸ ∏╣╩ ≤∆╢⁹ ה

⁸ ⁸ │ ∏╣⁸

│ ─ ╩ ≤∆╢ 13 ⁹ 

│⁸ ⌐╟∫≡⁸ ♩ꜝⱨ≢ ∆╢ ─

─ ≢№╢↓≤⅜ ╠⅛⌐↕╣√⁹ ⅜ ≢ ≤⌂╢↓≤│⌂

™≤ ↕╣╢⁹ ─ ⌐≈™≡│⁸

2014 ╩ ↕╣√™⁹ ╙⁸ ♩ꜝⱨ≢ ∆╢ ≤

⌐ ∆╢≤ ⅎ╠╣⁸ ─ │⁸

2013a ⅜ ⇔≡™╢⁹ 2010 │⁸

─℮∟ ─ ⅜ ≤│ ⇔≡ ⇔√ ╙ ⇔≡™

╢⅜⁸ ⌐│ ™⌂™ ≤⇔≡ ⇔≡™╢↓≤⅛╠⁸↓↓≢╙ ™≤∆╢⁹ 

≢│⁸ ≤ ─ ⌂ ⅜ ⇔≡⅔

╡⁸∕╣∙╣ ⁸ ≤ ↕╣≡™╢ ⁹

⁸ ⁸ │0.8 ─ ⁸

│0. 3 0.4 ─ ─ ⅜ ╙╠╣≡™╢╒⅛⁸ ה

⁸ │⁸0.5 2.8 ≤ ⅜ ↄ⌂∫≡™╢⁹∕─ ─

─ ⌂ │ ≢№╢ 20 ⁹ 

─ ≢│⁸ ≢ ─ ⅜ ╘╠╣≡™╢╒⅛⁸

⁸ ⁸ ה ⁸ ≢∕╣∙╣ ─ ⅜ ╘

╠╣≡™╢ 15 ⁹ ─ │ ⁸ ≤╙⇔ↄ│

∕╣ ⁸ │ ─ ⅜№╢⁹

─ │⁸12 ⁸14 ≤ ⅎ╠╣╢⁹ │

≤ ↕╣╢⁹∕╣ ≢│⁸ ⁸ ה ┘ ─

│⁸∕╣∙╣⁸ ⅛╠18 ⁸ ┘

⅛╠ ⁸ │⁸∕╣∙╣ ⁸

┘ ≤↕╣≡™╢ ⁹ 

 

↕╣╢ ≤∕─  

─ ─ ─ ↕│⁸ ╙ ™ ⅜ km ⁸

╙ ™ ⅜ 32km≢№╢ ⁹↓╣╠─ ⅜ ⇔√ ─

─ │⁸ ( )⅛╠⁸ ⌐⅔™≡ 6.1 ╙⇔ↄ│∕╣ ⁸
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⌐⅔™≡ 7. 3 ≤ ↕╣╢ 10⁸ 13 ⁹↓╣╠─ ⅜ ∆

╢ ⌐│⁸ ╛♩꜠fi♅ ⌐ ≠ↄ≤⁸ ⌐ ∆╟℮⌂∏╣╩ ∂

╢ ⅜№╢⁹ 

 √∞⇔⁸ ─╟℮⌐ ─ ↕⌐╟∫≡ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢

│ 2010 ⌐ ™⁸ ∆═⅝ ─

─ ╩ 6.8≤⇔√ ⁹ ⌐│⁸ ה ⁸ ⁸

│ 6.8 ≤ ⇔√⁹ 

 

─ ─  

─ ─ ─ ─ ╩ 10⌐ ∆⁹ 

⁸ ה ⁸

⁸ ⁸ ⁸ ⁸ ⁸

┘ ─ 30 ⌐ ∆╢ ─ │⁸∕╣∙╣⁸ ⁸╒╓ ⁸

11 ⁸0.5 0.7 ⁸╒╓ 0. 003 ⁸ ⁸0.09 0.6 ⁸ ⁸ ≤⌂╢

10 ⁹⌂⅔⁸↓↓≢│⁸ ⌐≈™≡│⁸♩꜠fi♅ ⌐ ≠ↄ

─ ╩ ⇔≡⁸ ╩ ≤ ⇔≡ 20 ╩

⇔√⁹ 

┘ ⌐≈™≡│ ⅜ ≢№╢√╘ ⁸

╩ ≢⅝⌂™⁹↓╣╠─ ⌐≈™≡│⁸ ╩ ⅎ

≡ ⇔√ ┘ ⌐ ≠⅝ ╩ ∆╢≤ ⁸

┘ ─ 30 ⌐ ∆╢ ─ │⁸∕╣∙╣⁸0.05 ┘ 0.7

≤⌂╢ 15 ⁹ 

╠╣√ │ ╩ ℮╙──⁸∕─ ╩≤╢≤⁸ ה

⁸ ┘ │ 30 ─ ⌐ ⅜ ∆╢

⅜⁸ ⅜ ─ ⌂ ─ ≢│ ⱪ⌐⁸כꜟ◓™ ⁸

⁸ ┘ │╛╛ ╣∙╣⧵⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂

╢ 18 ⁹ 

─ ─ ≢ ⇔ ╢⁸ ≢ ╩ ╘⌐ↄ™ 16

⅜ 30 ⌐ ∆╢ ╩ 10⌐ ⇔√⁹
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 ─ ♩כ꜠ⱪה ╖ ╖ ─ ─  

9km

6km

 

§ ─ ╩ ⇔√ ╩ ⇔√ 20 ⁹ 
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10 ─ ♩כ꜠ⱪה ╖ ╖ ─ ─ ─ ─  

0.03

1.0-1.2 0.5-0.7 0.07

0.4
 

β ─ ↕⌐ ≠™≡ ─ ╩ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢│ 2010 ⌐ ™⁸ ─

─ 6.8 ╩ ™≡ ⇔≡™╢ ⁹
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 ─  

─ │⁸ 11⌐ ╩ ⇔√ ≢№╢⁹ │⁸ ╙⇔ↄ

│ ╩ ≈ ∏╣ ⁸ ⁸╕√│ ∏╣

⁸ ╩ ≤∆╢ 13 ⁹ 

≢│⁸ ─ ⌂ ⅜ ∏╣ ─

⅜№╢⁹∕╣ │ ⌂ │ ≢№╢⁹ 

≢│ ─ ⅜ ╘╠╣≡⅔╡ 15 ⁸ │1930

7.3 ≤ ⅎ╠╣╢⁹ │ ≤ ↕╣╢⁹ ⁸

┘ │∕╣∙╣1974 ( 6.9) ⁸1978

─ ( 7.0) ⁸1980 ─ ( 6.7) ─ ≢№╢⁹↓╣╠─

─ ─ │ ≢№╢ 11 ⁹ 

 

↕╣╢ ≤∕─  

─ ─ ─ ↕│⁸ ⅜13km ≤ ╙ ™

⅜№╢⁹ ⅜ 32km≤ ╙ ™ 11 ⁹1930 ⌐↓╣╠─ ⅜ ⇔

√ ─ ─ │ ⌐ ═√ ╡≢№╢⁹ ─ ↕⌐ ≠ↄ

┘ 2010 ⌐╟╢ ─ ─

6.8╩ ∆╢≤⁸ ∆╢ ─ │⁸ 6. 8 7.3 ≤ ↕╣╢ 12⁸

13 ⁹ 

 

─ ─  

─ ─ ─ ─ ╩ 12⌐ ∆⁹ 

⁸ ⁸ ┘ ─ 30 ⌐ ∆╢

─ │⁸ ⅜╒╓ ≢№╢ │ ≢№╢ 12 ⁹ 

⁸ ┘ ⌐≈™≡│⁸ ⅜ ≢№╢√╘

11 ⁸ ╩ ≢⅝⌂™⁹↓╣╠─ ⌐≈™≡│⁸

╩ ⅎ≡ ⇔√ ┘ ⌐ ≠⅝ ╩ ∆╢≤ ⁸

30 ⌐ ∆╢ ─ │⁸™∏╣╙╒╓ ≤⌂╢ 15 ⁹ 

─ ─ ≢ ⇔ ╢⁸ ≢ ╩ ╘⌐ↄ™ 16

⅜ 30 ⌐ ∆╢ ╩ 12⌐ ⇔√⁹ 
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11 ─ ─  
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12 ─ ─ ─ ─  

0.06 1

 

β ─ ↕⌐ ≠™≡ ─ ╩ ⇔√ ⅜ 6.8 ≤⌂╢ ⁸↓↓≢│ 2010 ⌐ ™⁸ ─

─ 6.8 ╩ ™≡ ⇔≡™╢ ⁹ 
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─  

─ │⁸ 13 ≢№╢⁹

│ ─ ⁸ ┘

│ ∏╣ ⁸ │ ─ ╩ ≤∆

╢ 13 ⁹ 

─ ⌂ │⁸ ≤ ↕╣╢ 13 ⁹

│⁸ ⁸ ≤ ↕╣╢⁹ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ │⁸

≤ ⅎ╠╣╢⁹ 

─ ⌂ │⁸ ∏╣ ≤ ↕╣╢ 13 ⁹

│⁸ ⁸ ≤ ↕╣╢⁹ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ │⁸ ≤

ⅎ╠╣╢⁹ 

─ ⌂ │⁸ Ӈ ∏╣ ≤ ↕╣╢ 13 ⁹

│⁸ ⁸ ≤ ↕╣╢⁹ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ │⁸

≤ ⅎ╠╣╢⁹ 

─ ⌂ │⁸ ≤ ↕╣╢ 13 ⁹

│⁸ ⁸ ≤ ↕╣╢⁹ ≈ ─ │⁸

⁸ ≤ ↕╣╢⁹ │⁸

≤ ↕╣╢⁹ 

 

↕╣╢ ≤∕─  

─ │ ─╖≢№╡⁸ ─

⁸ ⁸ ⁸

─ ↕│∕╣∙╣ 50km⁸ 45km⁸ 33km⁸ 48km≢№╢ 13 ⁹

↓╣╠─ ⅜ ⇔√ ⁸ ⅛╠ ∆╢ ─ │⁸∕╣∙╣ 7. 7

⁸ 7. 6 ⁸ 7. 4 ⁸ 7. 6 ≤ ↕╣╢ 13⁸ 13 ⁹↓╣╠─

⅜ ∆╢ ⌐│⁸ ╛♩꜠fi♅ ⌐ ≠ↄ≤⁸ 13⌐ ∆╟℮⌂∏

╣╩ ∂╢≤ ↕╣╢⁹ 

⌐≈™≡│⁸ ─ ⅜ ⌐ ∆╢ ╙ ≢⅝

⌂™№╢⁹∕─ ⁸ 2010 ⌐╟╢

₈ ⌂ ⅛╠ ∆╢ ─ ₉─ ⌐╟╣┌⁸ 7.7 8.1 ─ ⅜

∆╢ ╙№╢⁹ 
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─ ─  

─ ─ ─ ─ ╩ 14⌐ ∆⁹ 

⁸ ⁸

┘ ─ 30 ⌐

∆╢ ─ │⁸∕╣∙╣0.008 15 ⁸13 30 ⁸0.8 ┘╒╓ 0.1 ≤⌂

╢ 14 ⁹ 

╠╣√ │ ╩ ℮╙──⁸∕─ ╩≤╢≤⁸ ⁸ ┘

│⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│ ™◓

ⱪ⌐⁸כꜟ │╛╛ ⌐ⱪכꜟ◓™ ∆╢↓≤⌐⌂╢ 18 ⁹ 

─ ─ ≢ ⇔ ╢⁸ ≢ ╩ ╘⌐ↄ™ 16

⅜ 30 ⌐ ∆╢ ╩ 14⌐ ⇔√⁹ 
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13 ─ ─  
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14 ─ ─ ─ ─  

30 30

7.7 0.4-1.3 0.008 15 1

7.6 1.0-2.0 13 30 2

7.4 0.6-1.0 0.8 1

7.6 0.2-0.5 0.1 0.2 0.3

(

7.8 8.1
(

)
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⁸ ⁸ ⁸ ⁸11 ┘13⌐╕≤╘√ ⌐ ∆╢ ─ ⌐ ≠ↄ⁸

⸗♦ꜟ╩ 14⌐ ∆⁹╕√⁸ ─ ≤⇔√ ─ ─ ╩ 15⌐ ∆⁹

⅜ ↕╣≡™╢ ⌐≈™≡⁸∕╣╠─ ⌐│ ─╟℮⌐

⅜ ╘╠╣╢⁹ 

─ ♩כ꜠ⱪה ╖ ╖ ⁸ ┘

≢│⁸ ─ ⌐ ═≡ ─ ⅜ ™⁹

ה ┘ ⁸ ⁸ ⁸

┘ ≢│⁸ ⌐ ─ ⅜ ╘╠╣≡™╢⁹∕╣

─ ≢│⁸ ⌐ ─ ⅜ ╘╠╣≡™╢─│

─ ≤ ─ ∞↑≢№╢⁹╕√⁸ ⌐

│ ⌐ ⌂ↄ≤╙ ─ ⅜№∫√ ⅜№╢ ⅜ ≈ ∆╢⅜⁸∕

╣ ≢│⁸ ─ ≤ ┘ ─ ─ ≈∞↑≢№╢⁹

√∞⇔⁸ ≢│∕─ ─ ─ ⅜ ⇔ↄ⁸ ⅜ ╠⅛⌐↕╣≡™⌂™∞↑

≤™℮ ╙№╢⁹ 

≢ ╩╖√ ⁸ ╛∕─ ≢ ⅜ ⌂╢╙─⅜№╡⁸

⌐ ─ №╢™│ ╩ ⅎ≡ ∆╢ ╛ ⅜ ⌐ ⇔√

╛ ⌐ ⅜ ⇔√ ╙№╢⁹√∞⇔⁸ ─ ⅜ ™╙─⅜ ↄ⁸

╕√ ⅜ ↕╣≡™⌂™ ╙ ™⁹∕─√╘⁸ ≢│ ─

⌐≈™≡ ∆╢↓≤│ ⇔™⁹ 
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─ ≢ ∆╢ ─  

─ ↔≤⌐⁸ ─ ≢ ∆╢ 6.8 ─ ─ ╩ ∫√⁹

│ ─ ₁─ ≢ ∆╢ ⅜ 30 ⌐ ∆╢

⌐ ≠ↄ ⁸ ⁸ ⁸10⁸12⁸14 ⁹ ⌂≥⅜ ≢ ╩ ╘╢↓≤⅜

≢⅝⌂™ ⌐≈™≡│⁸ ─₈ ⅜ ─ ─ ⅎ ₉─

⌐ ≠™≡ ╩ ⇔√ 15⁸16 ⁹↓─╟℮⌐⇔≡ ⇔√ ↔≤─

╩ ™≡⁸ ─₈ ─ ─ ─ ₉⌐ ™⁸

⌐⅔↑╢ ╩ ⇔√ 17 ⁹ 

↕╠⌐⁸ ─ ┘ ⌐⅔↑╢ ╩ ⇔⌂™ ─ ⌐≈™≡

│⁸ ─₈ ╩ ⇔⌂™ ─ ₉⌐ ™ ⇔√ 18⁸ 16─₈G- R

⌐ ≠ↄ ₉ ⁹ 

 

 

─ ≢ ∆╢ ─℮∟⁸ ⱡ ┘ ≢ ∆╢ ⌐≈™≡│⁸

╙⇔ↄ│ ⅜ ╠⅛⌐↕╣≡⅔╠∏⁸ ╩ ∆╢↓≤⅜≢⅝

⌂™⁹ ⌐ ≠ↄ↓╣╠─ ⌐⅔↑╢ ⌂≥─ ╩ 15⌐ ∆⁹

ⱡ ⌐≈™≡│⁸ 1991 │ ╩ ≤ ⇔≡™╢↓≤⅛╠⁸

╩ ⇔√⁹ ⌐≈™≡│⁸ ╩ ╗♥ⱨꜝ ─ ⌐ ≠ↄ

17 ╩ ≤⇔≡ ╩ ⇔√⁹ ≤ ⅛╠ ─ ╩

⇔√ ≤⁸ ─ ⌐╟╢ ─ 15 ╩ ⇔√ ╩ ╗⁸

⌐ ∆╢ ─™∏╣⅛╩ ≤⇔√ ─ ╩ 16 16 ─₈ ⌐ ≠ↄ

₉ ⌐ ∆ 21 ⁹ ─₈ ─ ─ ─ ₉⌐

≠ↄ≤⁸ Ɽꜝⱷכ♃─ ─95 │ ⁸ │ ╩ ∆

17 ⁹⇔√⅜∫≡⁸ ⌐ ∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │

≤ ⅎ╠╣╢⁹ 

╩ ⇔⌂™ 16 ─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ─≤⅔

╡⁸ ╩ ⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦ ⁸

2013 12 ╕≢⌐ ⇔√ 3.0 ─ ╩G- R ⌐ ≡│╘╢≤⁸ │0.90≤⌂╢

10 ⁹↓─ ╩⁸1930 ⅛╠2013 12 ╕≢─ 84 ⌐ ↕╣√ ─ 5.0 

─ 18 ⌐ ∆╢≤⁸ ≢─ 6.8 ─ │0.70 ⁸⇔√⅜

∫≡⁸ │120 ≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 ⌐ ≢

6.8 ─ ⅜ ∆╢ │20 ≤ ↕╣╢ 16⁸ 18 ᵑ ⁹ 

 

 

─ ≢ ∆╢ ─℮∟⁸ ─ ≢ ∆╢ ⌐≈™

≡│⁸ ┘ ⅜ ╠⅛⌐↕╣≡⅔╠∏⁸ ╩ ∆╢↓≤⅜≢

⅝⌂™⁹ ⌐ ≠ↄ↓╣╠─ ⌐⅔↑╢ ⌂≥─ ╩ 15⌐ ∆⁹

≢│ ⌐ ⅜ ↕╣⁸ ≤─ ⌐ ⌂ ⅜ ↕

╣≡™╢─⌐ ⇔⁸ ⌐ ∆╢ ≢│ ─ ─ ─ ≤ ↕⅜
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⌐ ↕™↓≤⅛╠⁸↓↓≢│ ≤⇔≡ ╩ ⇔≡ ╩ ⅎ√⁹ 

≤ ⅛╠ ─ ╩ ⇔√ ≤⁸ ─

⌐╟╢ ─ 15 ╩ ⇔√ ╩ ╗⁸ ⌐ ∆╢ ─™∏╣⅛

╩ ≤⇔√ ─ ╩ 16 16 ─₈ ⌐ ≠ↄ ₉ ⌐ ∆⁹

─₈ ─ ─ ─ ₉⌐ ≠ↄ≤⁸ Ɽꜝⱷכ♃─ ─95

│ ≤⌂╡⁸ │ ─ ╩ ∆ 17 ⁹⇔√⅜∫≡⁸ ⌐

∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │ ≤ ⅎ╠╣╢⁹ 

╩ ⇔⌂™ 16 ─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ─≤⅔

╡⁸ ╩ ⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦ ⁸

2013 12 ╕≢⌐ ⇔√ 3.0 ─ ╩G- R ⌐ ≡│╘╢≤⁸ │0.85≤⌂╢

10 ⁹↓─ ╩⁸1930 ⅛╠2013 12 ╕≢─ 84 ⌐ ↕╣√ ─ 5.0 

─ 18 ⌐ ∆╢≤⁸ ≢─ 6.8 ─ │0.95 ⁸⇔√⅜

∫≡⁸ │88 ≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 ⌐ ≢ 6.8

─ ⅜ ∆╢ │30 ≤ ↕╣╢ 16⁸ 18 ᵒ ⁹ 

 

 

─ ≢ ∆╢ ─℮∟⁸ ─ ┘ ≢ ∆╢

⌐≈™≡│⁸ ╙⇔ↄ│ ⅜ ╠⅛⌐↕╣≡⅔╠∏⁸ ╩

∆╢↓≤⅜≢⅝⌂™⁹ ⌐ ≠ↄ↓╣╠─ ⌐⅔↑╢ ⌂≥─

╩ 15⌐ ∆⁹ 

─ ⌐≈™≡│⁸ 1996 ⅜ ⇔√ ─

≢ ⅜ ≢⅝⌂⅛∫√↓≤ 2000 ⁸ ┘⁸

≢─ ≢│ ─ ⌐╟╢ ⅛╠ ─ ⁸ ╕≢

∆╢⁸ ⌐ ╛⅛≢ ⌂ ⅜ ∆╢ ⅜ ↕╣√↓≤ ╒⅛ 2006

╒⅛ 2014 ╩ ╕ⅎ≡⁸↓↓≢│ ╩ ⇔√⁹ ⌐≈™≡│⁸ 1991

⌐╟╡⁸ ⅜ ≤↕╣≡™╢↓≤⅛╠⁸↓↓≢│ ╩ ⇔√⁹ 

≤ ⅛╠ ─ ╩ ⇔√ ≤⁸ ─

⌐╟╢ ─ 15 ╩ ⇔√ ╩ ╗⁸ ⌐ ∆╢ ─™∏╣⅛

╩ ≤⇔√ ─ ╩ 16 16 ─₈ ⌐ ≠ↄ ₉ ⌐ ∆⁹

─₈ ─ ─ ─ ₉⌐ ≠ↄ≤⁸ Ɽꜝⱷכ♃─ ─95

│ ≤⌂╡⁸ │ ─ ╩ ∆ 17 ⁹⇔√⅜∫≡⁸ ⌐

∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │ ≤ ⅎ╠╣╢⁹ 

╩ ⇔⌂™ 16─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ─≤⅔

╡⁸ ╩ ⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦ ⁸

2013 12 ╕≢⌐ ⇔√ 3.0 ─ ╩G- R ⌐ ≡│╘╢≤⁸ │0.98≤⌂╢ 10 ⁹

↓─ ╩⁸1930 ⅛╠2013 12 ╕≢─ 84 ⌐ ↕╣√ ─ 5.0 ─

18 ⌐ ∆╢≤⁸ ≢─ 6.8 ─ │0.32 ⁸⇔√⅜∫≡⁸

│260 ≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 ⌐ ≢ 6.8

─ ⅜ ∆╢ │11 ≤ ↕╣╢ 16⁸ 18 ᵓ ⁹ 
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─ ♩כ꜠ⱪה ╖ ╖  

─ ≢ ∆╢ ─℮∟⁸ ┘ ≢ ∆╢ ⌐≈™≡

│⁸ ╙⇔ↄ│ ⅜ ╠⅛⌐↕╣≡⅔╠∏⁸ ╩ ∆╢↓≤⅜

≢⅝⌂™⁹ ⌐ ≠ↄ↓╣╠─ ⌐⅔↑╢ ⌂≥─ ╩ 15⌐

∆⁹ ⌐≈™≡⁸ 1991 │∕─ ╩ ≤ ⇔≡™╢⁹⇔

⅛⇔⁸ ≢№╢ ⌐ ⇔ↄ ⅜ ≢№╢ 2004b ↓≤⅛╠⁸

26 ⌐ ─ ╩ ⇔√≤↓╤≢№╢⁹↓↓≢│ ≤⇔≡⁸ ─

╩ ⇔√⁹ ⌐≈™≡│⁸ ╒⅛ 2013 ─ ⌐ ≠⅝⁸∕─ ⅛╠⁸↓↓

≢│ ─ ╩ ⇔√⁹ 

≤ ⅛╠ ─ ╩ ⇔√ 10 ≤⁸ ─

⌐╟╢ ─ 15 ╩ ⇔√ ╩ ╗⁸ ⌐ ∆╢ ─™∏╣⅛

╩ ≤⇔√ ─ ╩ 16 16 ─₈ ⌐ ≠ↄ ₉ ⌐ ∆ 22 ⁹

─₈ ─ ─ ─ ₉⌐ ≠ↄ≤⁸ Ɽꜝⱷכ♃─ ─

95 │15 20 ≤⌂╡⁸ │18 ─ ╩ ∆ 17 ⁹⇔√⅜∫≡⁸

⌐ ∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │15 20 ≤ ⅎ╠╣╢⁹ 

╩ ⇔⌂™ 16 ─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ─≤⅔

╡⁸ ╩ ⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦ ⁸

2013 12 ╕≢⌐ ⇔√ 3.0 ─ ╩G- R ⌐ ≡│╘╢≤⁸ │0.81≤⌂╢

10 ⁹↓─ ╩⁸1930 ⅛╠2013 12 ╕≢─ 84 ⌐ ↕╣√ ─ 5.0 

─ 18 ⌐ ∆╢≤⁸ ≢─ 6.8 ─ │0.17 ⁸⇔√⅜

∫≡⁸ │480 ≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 ⌐ ≢

6.8 ─ ⅜ ∆╢ │ ≤ ↕╣╢ 16⁸ 18 ᵔ ⁹ 

 

 

─ ≢ ∆╢ ─℮∟⁸ ⁸ ┘ ≢ ∆╢

⌐≈™≡│⁸ ╙⇔ↄ│ ⅜ ╠⅛⌐↕╣≡⅔╠∏⁸ ╩

∆╢↓≤⅜≢⅝⌂™⁹ ⌐ ≠ↄ↓╣╠─ ⌐⅔↑╢ ⌂≥─

╩ 15⌐ ∆⁹ ⁸ ⌐≈™≡│⁸ 1991 │∕─ ╩

≤ ⇔≡⅔╡⁸↓↓≢│⁸ ─ ╩ ⇔√⁹ ⌐≈™≡│⁸

≤ ⌂ ⌐№╡⁸ ⅜ ⇔≡™╢↓≤⌐ ≠⅝⁸ ≤ ∂

╩ ⇔√⁹ 

≤ ⅛╠ ─ ╩ ⇔√ 12 ≤⁸ ─

⌐╟╢ ─ 15 ╩ ⇔√ ╩ ╗⁸ ⌐ ∆╢ ─™∏╣⅛

╩ ≤⇔√ ─ ╩ 16 16 ─₈ ⌐ ≠ↄ ₉ ⌐ ∆⁹

─₈ ─ ─ ─ ₉⌐ ≠ↄ≤⁸ Ɽꜝⱷכ♃─ ─95

│ ≤⌂╡⁸ │ ─ ╩ ∆ 17 ⁹⇔√⅜∫≡⁸ ⌐

∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │ ≤ ⅎ╠╣╢⁹ 

╩ ⇔⌂™ 16 ─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ─≤⅔
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╡⁸ ╩ ⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦ ⁸

2013 12 ╕≢⌐ ⇔√ 3.0 ─ ╩G- R ⌐ ≡│╘╢≤⁸ │0.80≤⌂╢

10 ⁹↓─ ╩⁸1930 ⅛╠2013 12 ╕≢─ 84 ⌐ ↕╣√ ─ 5.0 

─ 18 ⌐ ∆╢≤⁸ ≢─ 6.8 ─ │2.0 ⁸⇔√⅜∫

≡⁸ │41 ≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 ⌐ ≢ 6.8

─ ⅜ ∆╢ │50 ≤ ↕╣╢ 16⁸ 18 ᵕ ⁹ 

 

 

⌐ ∆╢ ─™∏╣⅛╩ ≤⇔√ ─ ╩ 16 16 ─₈ ⌐

≠ↄ ₉ ⌐ ∆⁹ ─₈ ─ ─ ─ ₉⌐ ≠ↄ

≤⁸ Ɽꜝⱷכ♃─ ─95 │30 40 ≤⌂╡⁸ │30 ─ ╩

∆ 17 ⁹⇔√⅜∫≡⁸ ⌐ ∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │30

40 ≤ ⅎ╠╣╢⁹ 

╩ ⇔⌂™ 16 ─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ─≤

⅔╡⁸ ╩ ⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦

⁸2013 12 ╕≢⌐ ⇔√ 3.0 ─ ╩ G- R ⌐ ≡│╘╢≤⁸ │ 0.72 ≤⌂

╢ 10 ⁹↓─ ╩⁸1930 ⅛╠ 2013 12 ╕≢─ 84 ⌐ ↕╣√ ─

5.0 ─ 18 ⌐ ∆╢≤⁸ ≢─ 6.8 ─ │ 0.30

⁸⇔√⅜∫≡⁸ │ 280 ≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 

⌐ ≢ 6.8 ─ ⅜ ∆╢ │ 10 ≤ ↕╣╢ 16⁸ 18 ᵒ ⁹ 

 

 

⌐ ∆╢ ⌐⅔™≡⁸ ≤ ⅛╠ ─

╩ ⇔√ ⁸ ⁸ ⁸10⁸12⁸14 ≤ ─ 15 ⌐╟╡ ─

╩ ⇔√ ╩ ╗⁸™∏╣⅛─ ╩ ≤⇔√ ─ ╩ 16 ⌐ ∆⁹

Ɽꜝⱷכ♃─ ─95 │50 60 ─ ╩ ⇔⁸ │50 ╩ ∆

17 ⁹⇔√⅜∫≡⁸ ⌐ ∆╢ ─™∏╣⅛╩ ≤⇔√ ─ │50 60

≤ ↕╣╢ 16 ⁹ 

╩ ⇔⌂™ 16─₈G- R ⌐ ≠ↄ ₉ ⌐≈™≡│⁸ ╩

⌐⁸1997 10 ─ ⌐⅔↑╢ ─♃כ♦ ⁸2013 12 ╕

≢⌐ ⇔√ 3.0 ╩G- R ⌐ ≡│╘╢≤⁸ │0. 90≤⌂╢ 10 ⁹↓─ ╩

1930 ⅛╠2013 12 ╕≢─ 84 ⌐ ↕╣√ 5.0 ─ 18 ⌐ ∆╢≤⁸

≢─ 6.8 ─ │3.5 ⁸⇔√⅜∫≡⁸ │24

≤⌂╢⁹ⱳ▪♁fi ⌐ ≠ↄ≤⁸ 30 ⌐ ≢ 6.8 ─ ⅜ ∆╢ │

70 ≤ ╕╢ 16⁸ 18 ᵖ ⁹ 

 

≤ ⌐ ≠ↄ ⌐ ∆╢  

─ ≡─ ≢ 6.8 ─ ╩ ↕∑╢ ⅜ ⌐ ↕╣⁸⅛≈ ─

84 ─ ⅜∕─ ⌐⅔↑╢ ≢─ ⌂ ╩ ⇔≡⅔╡⁸↕╠⌐⁸
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─∆═≡─ ⅜ ⇔√ ≢ ↓∫≡™╢⌂╠┌⁸ ⌐ ≠ↄ ─

⁸ ≤ ┬ ≤ ╩ ⇔⌂™ ─ ⁸ ≤ ┬ │ ™⌐ ∆╢≤ ⅎ╠

╣╢⁹⇔⅛⇔⁸ 10╩ ╢ ╡⁸ ─ ≤ ─ ≤─ ⌐│№╕╡

⅜⌂™╟℮⌐ ⅎ╢↓≤⅛╠ ⌐⁸ ⁸ ⁸ ⌐⅔™≡│⁸ ≤ ⅜

™⌐ ∆╢ │⌂↕∕℮≢№╢⁹ 

⁸ ⁸ ⁸ ⁸ ⌐⅔™≡│⁸ │ ⁸ │11 50 ─ ─ ╩

≤╢ Ӈ Ӈ ⁹ ↔≤⌐ ╩≤╢≤⁸↓╣╠─ ≢│⁸ │ ─ 17 ╙ ⅝

™⁹↓─╟℮⌂ ⅜ ∂╢ ⌂ ≤⇔≡⁸↓╣╠─ ≢│⁸ ─ ⅜ ↄ ╙

⌂™√╘ ⁸№╢™│⁸ ─ │╛╛ ™╙── ⅜↔ↄ ≢№

╢√╘ ⁸ ⁸ ⁸ │ ⅜ ⌐ ™ ≤⌂∫≡™╢ 16 ↓≤⅜ →╠╣╢⁹

⌂⅔⁸↓╣╠─ ≢│⁸ ⸗♦ꜟ⌐ ≠ↄ ⅜ ⌐ ™ ╩≤╢√╘⁸

╩ ⌐⇔√ⱳ▪♁fi⸗♦ꜟ⌐╟╢ ⁸∆⌂╦∟ ⌐ ╩ ⇔⌐ↄ™ 16

─ ⅜ ⌐ ⅝ↄ⌂∫≡™╢╒≥≢№╢⁹ 

↓╣╠─ ≢│⁸ ─ ╩ ↓∆ ─ ≤│ ╦╡─⌂™

─ ⌐╟╡⁸ ⅜ ⅝ↄ⌂∫≡™╢ ╙№╢⁹ ⌐⁸ ⁸ ≢│⁸ ─ ─

ↄ│ ↄ≢ ╠╣⁸ ─ ─ ⅜ ⌐ ↕╣≡™⌂™↓≤│ ⇔≡

╠⅛≢№╢⁹ 

≤↓╤⅜⁸ ⁸ ≢│⁸ ─ ≤ ═≡ ⅜ ⅝ↄ⁸ │╛╛ ↕™ ╩≤╢⁹∕

─ ⁸ ⁸ ⁸ ⁸ ─ ≤│ ⌐⁸ ֙ ≤⌂╢⁹ ≤ ≤─ │ ≤⌂

∫≡™╢⁹ ⁸ ≢│⁸ ─ │ ⅜ ↄ⁸ ⅜ ™ 17 ⁹↓─ │⁸

⌐ ⅜ ↄ⁸ ⅜ ₁≢№╡⁸⅛≈⁸ ⅜ ™ ─╙─⅜

ↄ ╕╣╢≤™℮↓≤╩ ⇔≡⅔╡⁸ ™ ™∏╣⅛─ ⅜ ∆╢ ⅜ ™↓≤

╩ ⇔≡™╢⁹ ⁸ ⁸ ≢│╒≤╪≥─ ⅜ ≢№╡ ⁸

⅜ ╩ ⅎ╢╙─╙ ™⁹ 

↓─╟℮⌐⁸ ⁸ │ ⌐ ↄ ⇔⁸ ⁸ ⁸ ⁸ ≢│ ֘ ≤⌂╢ ⁸ ⁸

≢│ ֙ ≤⌂╢⁹ ≤ ─ ─ ─ ↕╩ ╖╢≤⁸ ≤ ⅜ ⇔⌂™─

│⁸ ⌐ ≠ↄ ≤ ╩ ⇔⌂™ ≤≢│ ≢ꜟכ◔☻╛ ₁ ⌂╢╙─

╩ ≡™╢√╘≤ ⅎ╢↓≤╙≢⅝╢⁹ │ ꜟכ◔☻ כ♄כ○ ⌐♃כ♦─

≠ↄ ≢№╢ ⁸ │ 84 ─ ◌♃꜡◓⌐ ≠ↄ ≢№╢≤™℮↓≤╙

≢⅝╢⁹≈╕╡⁸ ⅜ ≢№╢─⌐ ⇔⁸ │™╦┌ ≢─☻♫♇ⱪ◦ꜛ♇♩

≢№╢⅛╠⁸ ⌂╢ ⌐⌂╡ ╢≤™℮ ╙≢⅝╢⁹ 

⌂⅔⁸ ╩ ∆╢ │⁸ ⌐ ╩ ╘⌐ↄ™ ⅜ ─ ≢ ∆╢≤

⇔≡™╢⅜ 16 ⁸ ─≤↓╤⁸↓─╟℮⌂ ─ ╩ ∆╢√╘─ ⅜⌂™≤™

℮ ⅜№╢≤™℮↓≤╩ ⇔≡⅔⅝√™⁹╕√⁸ ╩ ∆╢ ⁸ ◌♃꜡◓─ ╡⌐╟

╡⁸ ⅝⌂ ─ ⅜ ─ ─G- R ⅛╠ ╣╢ ╙ ≢⅝╢⁹ ⅎ┌⁸ 18

─ ⁸ ─◓ꜝⱨ│G- R ⌐╟╢ ⅛╠⅛⌂╡ ⇔≡™╢⁹ 

─╟℮⌂ │№╢╙──⁸ ⌐⅔™≡⁸ ⁸ ≢ ™ ™∏╣⅛─

⅜ ∆╢ ⅜ ™≤ ⅎ╢ ⅜ ↕╣√↓≤⌐│ ⇔√™⁹╕√⁸ ≢│⁸

⁸ ⅜∕╣∙╣50 ≤70 Ӈ ≤™℮╟℮⌂ ™ ≤⌂∫√↓≤╙⁸ ⌐≈™≡│
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⁸ ─ ⅜ ™↓≤│ ╠⅛≢№╢⅜⁸ ∆═⅝ ≤ ⅎ╢⁹ ≢│⁸ ≢─

⅜ ⁸ ≤╙⌐30 40 ∞∫√↓≤ 2013b

╩ ∆╢≤⁸ ─ │ ⌐ ™⁹ 
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15 ⅜ ⌂ ⌐ ∆╢ ⌂≥─  

0.5 1

0.5
0.5

0.5 0.7

0.05 0.08

0.05 0.1

0.05 0.05

0.5

0.5

0.5

0.5

 



55 

 

16 ≢ ⇔√ ≢ 30 ⌐ 6.8 ─ ⅜ ∆╢  
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β ™ ╩ ⇔√ │ ⇔√ 15 ⌐ ≠™≡ ╩ ⇔√╙─⁹₈ ─ ₉⌐

™ ╩ ⇔≡™╢─│ 2010 ⌐ ™⁸ ─ ─

╩ 6.8 ≤ ⇔√╙─ ⁹ 
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⌐ ↑≡ 

│⁸ √⌂ ─

2010 ╩ ⇔√₈ ₉─ ≈≤⇔≡⁸ ⌐ ∆╢ ≢ ⇔ ╢ 6.8 

─ ─ ╩ ⌐ ⇔√╙─≢№╢⁹↓─⌂⅛≢│⁸↓╣╕≢ ╩ ∫≡

⅝√ ⌐ ⅎ⁸ ╛ ⁸ ⌂≥─ ╩ ⌐ ╡ ╣

≡⁸ ≢ ╘╠╣╢ ─ ↕│ ™╙──⁸ ╩ ╘╢≤ ↕⅜ ┘╢ ─№╢

╛⁸ ⌂ ⌐╟╡ √⌐ ↕╣√ ⅜ ™ ╙ ⌐ ╘√⁹↕╠⌐⁸

™∏╣─ ⌐⅔™≡╙⁸ ≢ ╩ ╘⌐ↄ™ ─ ⌐≈™≡╙ ⇔⁸

╩ ╘≡™╢⁹√∞⇔⁸ ─ ⅜№╢ ⁸ ─ ⅜ ™≤ ⇔√ ⁸

⌐ ℮ ⌐≈™≡│ ⇔≡™⌂™ ⁹ 

╕√⁸↓↓≢ ─ ≤⇔√ │⁸ ≤⇔≡ ─∏╣⅜ ╛ ⌐ ↕

╣≡™╢ ↕⅜10 km ─╙─≢№╡ ⁸ ⌐╒≤╪≥∏╣─ ╩ ↕⌂™

╛⁸ ⅜ ─√╘⌐ ─∏╣⅜ ≤⇔≡ ↕╣⌐ↄ™ ╩ ≤⇔≡

™╢ │ ≢⅝⌂™⁹ ─ ⌐≈™≡│⁸ ─ ה ╛ ⌐

∆╢ ⅜ ≢│⌂™╙─⅜ ↄ⁸↓↓≢│∕─ ─╖╩ ─ ≤⇔≡™╢⁹ ∆╢

№╢™│ ⅜ ⌐ ∆╢ ⌐≈™≡╙ ≢⅝≡™⌂™⁹ 

↓↓≢ ≤⇔√ ╛ ─℮∟⁸ ⌐╟╢ ┘

⌐ ≠⅝ ─ ⅜ ≢⅝√╙─│ ⇔≡ ↄ⌂™⁹↓╣╠ ─

⌐≈™≡│⁸ ⌂≥⌐ ╩ ⅎ≡ ╩ ⇔≡™╢ 15⁸16 ⁹

∕─√╘⁸ │ ⌐ ⅝ↄ ⇔≡™╢⁹╕√⁸ ⌐╟╡ ╛

─ ⅜ ╠╣≡™╢ ≢╙⁸ ─ ⅜ ╡ ╘≡™⌂™√

╘⁸ ⌐ ⅝⌂ ⅜ ╕╣≡™╢╙─╙№╢⁹ 

╛ ─ ─ │⁸ ⅜ ⌂╢╙─⅜№╡⁸ ⌐ ∆╢

╛ ⅜ ⌐ ⇔√ ╛ ⌐ ⅜ ⇔√ ⅜№╢ 15 ⁹√∞

⇔⁸↓℮⇔√ ─ ה ⌂ ╩ ∆╢℮ⅎ≢⁸ ≢│⁸ ─

⅜ ™╙─⅜ ↄ⁸╕√ ⅜ ⌂ ╙ ⌂ↄ⌂™⁹↓─╟℮⌂ ─ ⌂

╩ ╠⅛⌐⇔⁸╕√ ─ ─ ╩ ↕∑╢℮ⅎ≢⁸ ⁸

⅜ ⌂ ⌐≈™≡│ ╩ ∆╢≤≤╙⌐⁸ ⅜ ↕╣≡™╢

⌐⅔™≡╙⁸∕─ ⅜ ™╙─⌐≈™≡│⁸ ─ ⌐ ╩ ∫√ ╩

╘≡™ↄ ⅜№╢⁹ 

─ ≢│⁸ ─ ─ ⁸ ↄ─ ╩ ≡│╘≡ ─ ╛

∏╣─ ─ ╩ ╦↨╢╩ ⌂⅛∫√⅜⁸ ─ ─ │

≤ ⌂ ⅜№╢↓≤╙ ⅎ╠╣⁸↓─╟℮⌂ ≢─ ─ ≡│╘⌐≈™≡─

╙⁸ ⇔≡™ↄ ⅜№╢⁹ 

─ ╛ ∆╢ ─ ⌐╟╢ ⌂ ⌂≥ ⅛╠ ∆╢ ⌂

⌐≈™≡⁸╕√ ⌐ ╩ ╘⌐ↄ™ ⌐≈™≡╙ ⇔√ ─ ⌐ ↑≡

╩ ℮ ⅜№╢⁹ 
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─ ≢│⁸₈ ₉╩ ⌐╦⅛╡╛∆™╟℮⌐₈∏╣₉≤™℮ ≢ ⇔≡™╢⁹↓

↓≢│⁸ ≢№╢₈ ₉⅜ ─₈∏╣₉⌐ ∆╢╙─≢№╢↓≤╩ ∆√╘⁸ ╩ ⇔

√⁹ ⁸ ─ ≢│₈ ₉╩ ™╢⁹⌂⅔⁸ ─ ≢│⁸₈ ₉│ ╩ ℮₈∏╣

─ ₉≤⁸ ╩ ╦⌂™₈ ╖─ ₉╟╡⌂╢⁹ 

10 GNSS Global Navigation Satellite System s ≤│⁸GPS ╩│∂╘≤∆╢ ◦☻♥ⱶ ╩

∆ ≢№╢⁹ 

11 ⅜ ⇔√≤⅝⁸╙≤─ ↕⁸ ⌐ ⇔≡ ⇔√ ─ ╩└∏╖≤ ┬⁹ ⅜

⇔≡™╢ │ ≤≤╙⌐└∏╖⅜ ⅝ↄ⌂╢√╘⁸ №√╡─└∏╖≢ ⇔√ └∏╖ ⁹

⇔√⅜∫≡⁸ │ ≤⌂╢⁹⌂⅔⁸ ⌂ ╠⅛♃כ♦ ╘╠╣√ ─ ⌂└∏╖

│ ×10- 7 ≤↕╣≡™╢⁹ 

12 1997 10 ⁸ │⁸ ⁸ ⁸ ─ ╩♃כ♦

⌐ ⇔⁸ ╩ ∫≡™╢⁹ │⁸ ⌐ ⇔⌂™ ╡↓─ ╩♃כ♦ ™≡ ⇔√⁹ 

13 D90 ≤│⁸ ─ ╩ ∆╢↓≤⌐ ™╠╣≡™╢ ≢№╡⁸ ™ ⅛╠─ ─

⅜90 ≤⌂╢ ↕≢№╢⁹↓↓≢│⁸ ⱪ꜠כ♩─ ≢ ⇔√ ─℮∟⁸ 20 km ─

♃כ♦ 2000 2013 12 31 ⁸ 1.5 ─

(Hi - net) ⌐╟╡ ╘╠╣√ ◌♃꜡◓)╩ ™≡ ⇔√ ╩ ⌐⇔≡D90╩ ╘≡™╢(ꜘⱡה

, 2014) ⁹ 

14 √∞⇔⁸ ─ 1847 ─ ≈ ─ │ ⌐ ↕╣╢

≤™℮ ╒⅛ 2011 ╙№╢⁹ 

15 ⁸ ⁸ ─ ≢│ ⅛╠11 ─ ⌐ ⇔√≤ ⅎ╠╣╢ ─

⅜ ∆╢ Kumahara, 2015 ⁹√∞⇔⁸ ⌐≈™≡│⁸ ™─♩꜠fi♅

≢│818 ה ─ ⌐ ⇔≡™⌂™↓≤⅜ ⅛∫≡™╢⁹╕√⁸ ⌐≈™≡│⁸

⌐ ╦╣╢ ™─ ⌐│⁸ ─ ⌐ ∆╢ │⁸

≢│ ↕╣≡™⌂™⁹ ⁸ ─ Kumahara, 2015 ⌐╟╣┌⁸ ≢│⁸ ─

⌐ ⅜ ╠╣╢⁹ 

16 ⌐ ⇔√ ≢│⁸ ⌂ ╩ ╦⌂⅛∫√ ╙ ╠╣≡™╢√╘⁸

⌐≈™≡ ≢ ╩ ╘⌐ↄ™ ⅜ ∆╢↓≤╩ ⇔√⁹∕─ ⁸ ≢ ≢

─ ─ ↕⅛╠ ↕╣╢ ≤ ⁸ ≢ 6.8 ─ ⅜ ∆╢ ⅜№╢≤⇔≡

⇔√⁹ 

≢ ╩ ╘⌐ↄ™ │⁸ ≤⌂╢₈ ₉≢ ╠╣≡™╢ ─ ─

≢ ⇔≡™╢≤╖⌂⇔ 2010 ⁸ ─≥↓

≢╙ ∆╢ ⅜№╢≤ ⅎ⁸ⱳ▪♁fi ⌐╟╡ ╩ ⇔√⁹₈ ₉─ ─

│⁸19 ⌐ ≢ ⇔√ 6.8 ─ ─℮∟⁸ ⌂ ╩ ∫√

⅜ ⁸ ╦⌂⅛∫√ ⅜ ≢№∫√≤™℮ ⌂ ⌐ ≠ↄ

2010 ⁹√∞⇔⁸ ⅜ ⇔√ ⌐ ⅜ ╣╢⅛≥℮⅛⌐≈™≡⁸

╛ ─ ≤─ ⅜ ™↓≤⅜ ↕╣╢√╘⁸ ⌐│⁸ ─ ⌐

╟╡⁸ ╛ ↔≤⌐↓─ │ ↕╣╢═⅝╙─≢№╢⁹ 

17 ─ │⁸♩꜠fi♅ ─ 2013 ⌐⅔™≡⁸

╩ ╟℮⌐ ∆╢As- YP 1.4 1.6 ╩ ╗ ⅜ ─ ╩ ↑≡™╢↓≤⅛
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╠⁸ 0.3 ─ ⅜№╢⁹√∞⇔⁸ ─ №√╡─ ╩ ∆╢≤⁸

─∏╣ ≤ ↕╣⁸ ⌐ ─ ≢│⌂™↓≤⅛╠⁸↓↓≢│ ™≤∆╢⁹ 

18 ─ ─ ≢│⁸ ─ ⅜ ≢ ⇔√ ─ 30 ⌐

⅜ ∆╢ ⌐≈™≡⁸ ─╟℮⌂ ⌂ ╩ ╡ ╗↓≤⌐⇔≡™╢⁹ 

30 ─ ⅜ ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│  כꜟ◓™

ⱪ⌐ ∆╢↓≤⌐⌂╢₉ 

30 ─ ⅜0.1 ─  

₈ │⁸ 30 ─ ⌐ ⅜ ∆╢ ⅜⁸ ⅜ ─ ⌂ ─ ≢│╛╛ ™◓

⌐ⱪכꜟ ∆╢↓≤⌐⌂╢₉ 

⌂⅔⁸2005 ≢ ╩ ⅎ√98 ─ ─℮∟⁸ ⅜ ⇔≡⅔╡⁸ ─

≢ ™≡™╢ ─ ⅜ ≤≤╙⌐ ∆╢⸗♦ꜟ ⌐╟╡ ─

╩ ╘√╙─⌐≈™≡⁸ ─ ⅜ ≢ ⇔√ ─ 30 ⌐ ⅜ ∆

╢ ─ │ ─≤⅔╡⌐⌂∫≡™╢⁹ 

30 ─ ⅜0.1  

30 ─ ⅜0.1 /  

30 ─ ⅜ /  

2005 ≢─ ⁹ ─ ⌐ ⅜№╢ │∕─ ╩  

19 ∕╣∙╣─ ─ ⌐ ≠⅝ ⌐ ⇔√ ╡─ ≢ ⇔√ ╩⁸ ╕

√│ ≢ ⇔≡™╢⁹ ┘ ≢ ↕╣╢ ┘ ⌐≈™≡│ ⁸

⁸ ⁸10⁸12⁸14╩ ─↓≤⁹⌂⅔⁸ ⌐ ≠ↄ ⌐│⁸ ≢│ ─

⅜ ╘⌐ↄ™ ─ ╙ ╕╣╢↓≤⌐ ⁹ 

20 ⌐≈™≡│⁸ 2002 │⁸ ─ ⌂

╩0. 2 0.4 ≤ ⇔√⁹⇔⅛⇔⁸ ─ √╢∏╣─ ≢№╢ ∏╣─

⌐≈™≡│⁸ ─ ⅛╠ ↕╣╢ ⌂∏╣─ ⅜ ╘╠╣≡™╢╙──⁸ ─ ↕⅛╠

╩ ™≡ ╠╣╢ ─∏╣─ ⅛╠ ↕╣╢ ≤♩꜠fi♅ ⌐╟╢ ⅜

⇔⌂™≤⇔≡⁸ ≤ ─™∏╣╙ ≤ ⇔√⁹ ⁸♩꜠fi♅ ⌐ ≠

ↄ ≤⇔≡⁸ ⅜ ≢№╢↓≤⅛╠⁸ ⌡

╙⇔ↄ│∕╣ ≤™℮ ╩ ⇔√⁹ ↓↓≢│⁸ ⅜⁸ ⌂ↄ≤╙

⅛╠ ╕≢ ⇔≡™⌂™↓≤╩ ⇔⁸ ─ ≤⇔≡⁸ ≤ ∆╢⁹ 

21 ─ ─℮∟⁸ │⁸ ─ ⅜ ≢№╢↓≤⅛╠⁸ ⅜

╕√│∕╣ ≤ ↕╣≡™╢⁹ ─ ≢ ╩ ∆╢√╘⌐⁸

↓↓≢│⁸ ⅜ ≢№╢↓≤╩ ⇔≡ ─ ╩30°╩ ⇔⁸ ─ ╩

ⅎ√ ⁹ 

22 ─ ─℮∟⁸ │⁸ ─ ↕⅜ ⌐ ↕╣╢ ⅜№╢⁹ ⌐ ≠ↄ

─ ⅜ ↄ⌂╡⁸∕╣⌐ ∫≡⁸ │ ≤ ↕╣≡™╢⁹

─ ≢ ╩ ∆╢√╘⌐⁸↓↓≢│ ─ ╩∕─ ≤ ⇔≡ ╩

ⅎ√ ⁹ 
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