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│⁸ ╩ ⌐⁸ ⌐│ 3,000 ⱷכ♩ꜟ ─ ₁⅛╠⌂╢ ▪ꜟⱪ☻⁸

⌐│ ⅔╟┘ ⅛╠ ┼≤ ╢ ⁸ ⌐│ ﬞ ⅛╠ ה

┼ ╢ ≤ 3≈─ ⅝⌂ ╩ ∆╢⁹ │ ─ 77.8%╩ ╘⁸∕─

⌐♠◐ⱡ꞉◓ⱴ ⁸◒ⱴ≤∆╢ ⅜ ⇔≡™╢⁹ ⁸ ⁸ ⁸

⌐╟∫≡ ⌐ ∆╢◒ⱴ│ ▪ꜟⱪ☻⁸ ה ⁸ ─ 3≈─

ꜚ♬♇♩ ⌐ ↕╣╢  2000⁹ 

◒ⱴ│₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉─ I ⌐

↕╣≡⅔╡⁸ ≢│ ⌐ ⇔≡™╢⁹ ─ │ ≢№╡⁸

⌐◒ⱴ⅜ ⇔ ╢ ╩ ≈⌐╙⅛⅛╦╠∏⁸◒ⱴ─ │∕╣╒≥ ↄ

⌂™⁹ ⌐ ╦╣√ ≢│ 60 ⌐ 150 ⁸ 4 ⌐│ 330 ≤

↕╣≡™√ ה  2001⁹╕√⁸ 11 ⅛╠

12 ⌐⅛↑≡ ╦╣√₈ ♠◐ⱡ꞉◓ⱴ ₉⌐⅔™≡╙⁸3≈─

╩ ╦∑≡ 400 ≤ ↕╣≡™√ ה  2001⁹

↕╠⌐⁸ 23 ⅛╠ 24 ⌐⅛↑≡ ╦╣√₈ ♠◐ⱡ꞉◓ⱴ

₉⌐⅔™≡│⁸3≈─ ╩ ╦∑≡ 730 ▪ꜟⱪ☻ ꜚ♬♇♩≢ 230

⁸ ה ꜚ♬♇♩≢ 200 ⁸ ꜚ♬♇♩≢ 300 ≤ ↕╣

≡™√ ה  2013⁹ 

↓℮⇔√ ⅛╠⁸ 9 11 ⅛╠ 14 3 ╕≢│ ⌐╟╢ ⅜ ↕

╣⁸ ≢ ↕╣√ ─ ⅜ ╘╠╣√╒⅛⁸ 12 ⅛╠│

⅜ ╩ ∆╢ ⌐⅛⅛╢ ⌐ ∆╢ ╩ ∆╢⌂≥─ ─

⅜ ╘╠╣≡⅝√⁹╕√⁸ 13 ⌐│⁸ ≤◒ⱴ─ ⁸ ─ ⁸

⅔╟┘ ─ ╩ ≤∆╢₈ ♠◐ⱡ꞉◓ⱴ ₉⅜ ↕

╣⁸ ≤ ╩ ╦∑≡ ─ ╩ 40 ≤∆╢↓≤⅜ ╘╠╣⁸ ⌐⁸

─ ⁸ ╛ ─ ⌂≥⅜ ╘╠╣≡⅝√⁹ 

18 │⁸ ≢◒ⱴ─ ⅜ ⇔⁸ ≢╙◒ⱴ─ ⅜ 173 ⌐

╡⁸ ╙ 36 ≢⁸ ╩ ⅝ↄ ╢ 97 95 ⁸

2 ≤⌂∫√⁹↓℮⇔√ ╩ ↑⁸ ≢│⁸₈ ♠◐ⱡ꞉◓ⱴ ₉

⌐ ≠⅝⁸◒ⱴ⌐╟╢ ⅔╟┘ ╩ ה ∆╢√╘─ ⌂ ╩

⇔√₈ ♠◐ⱡ꞉◓ⱴ ⱴ♬ꜙ▪ꜟ₉╩ ⇔⁸ ─ ⅔╟┘ ─

╩ ╢≤ ⌐⁸◒ⱴ─ ⌂ ╩ ∆╢↓≤⌐ ╘≡™╢⁹ 

18 ⌐╙⁸ 22 ⌐│ ⅜ 166 ⁸ 24 ⌐│

⅜ 198 ⁸ ⌐│ 210 ≤⌂╢ ⅜ ╡ ⇔ ⇔≡™╢↓≤⅛╠⁸

─◒ⱴ─ ╩ ⇔⁸ ⌂◒ⱴ─ ╩ ⇔≡™ↄ↓≤─ ה

⅜╟╡ ╕∫≡™╢⁹ 

 

 

  

₈ ♠◐ⱡ꞉◓ⱴ ₉│ 24 3 ⌐ ↕╣⁸ 29 3 4

⅜ ↕╣√⅜⁸◒ⱴ─ ⌐≈™≡│ 11 ⅛╠ 12 ⌐⅛↑≡ ╦

╣√₈ ♠◐ⱡ꞉◓ⱴ ₉⁸ 23 ⅛╠ 24 ⌐⅛↑≡ ╦╣



  

2 

√₈♠◐ⱡ꞉◓ⱴ ₉─ ╩ ≤⇔≡™╢⁹∕↓≢⁸ │⁸ ⌐

∆╢◒ⱴ─ ─ ≤⇔≡⁸Ⱬ▪♩ꜝ♇ⱪ ⌐╟╢ ╩ ™⁸ ─

╩ ∆╢≤≤╙⌐⁸↓╣╕≢⌐ ≢ ↕╣√ ה ⌐ ∆╢ ─ ה

╩ ™⁸ ⌂ ⌐ ∆╢↓≤╩ ≤∆╢⁹ 

─ ⌐ √∫≡│⁸ ↄ─ ₁⌐ ╩™√∞™√⁹ ⌐⁸ ה

⌐ ∆╢ ⁸ ─ ⁸ ⁸ ─ ↕╕⌐│⁸

─ ╩ ℮⌐№√╡⁸ ⌂ ⌐╙ ╦╠∏↔ ╩™√∞™√⁹↓╣╠⅔

⌐⌂∫√ ₁⌐ ╟╡ ╩ ⇔ →╢⁹ 

 

  

( 2000)⌐⅔™≡ ↕╣≡™╢⁸ ▪ꜟⱪ☻ ⁸ ה ⁸

─ ⌐ ╦∑≡⁸ │ 3≈─◒ⱴ ꜚ♬♇♩╩ ⇔≡™╢

( 1- 1)⁹ ─ │⁸ ▪ꜟⱪ☻ ꜚ♬♇♩⁸ ה ꜚ♬♇♩⁸

ꜚ♬♇♩∕╣∙╣≢ ∫√⁹ 

 

 

 

1- 1 ─♠◐ⱡ꞉◓ⱴ ꜚ♬♇♩─  

│ ꜚ♬♇♩─ ╩ ∆.  
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 Ⱬ▪♩ꜝ♇ⱪ  

─ ≈─ ꜚ♬♇♩ ─ ╩ ≤⇔⁸Ⱬ▪♩ꜝ♇ⱪ ⌐╟╢◒ⱴ─

⸗♬♃ꜞfi◓ ╩ ∫√⁹ ⌐│⁸ ╩ ∫√ ─ ─ ⌐

╩ ⇔⁸ ↕╣√◒ⱴ─ ╩ ⌐ ↑⁸ ╩ ⇔√⁹ ⇔√◒

ⱴ─ ─ DNA╩ ⇔⁸ ⌐╟╢ ╩ ∫√⁹ ╠╣√ ╩

⌐⁸ ꜚ♬♇♩↔≤⌐ ⸗♦ꜟ╩ ™≡ ≤ ─ ╩

∫√⁹ 

 

ה   

ᵑ  

⅜ ⇔√ ⅔╟┘ ⌐ ∆╢ ╩ ⇔⁸ ╛ ⌐

≈™≡ ⅛╠─ ╩ ╘≡ ⇔⁸ ╩ ∫√⁹ 

 

ᵒ  

⅜ ⇔√ ╛ ⌐ ∆╢ ╩ ⇔⁸ ╛ ─ ⁸

─ ≤ ≤─ ⌐≈™≡ ⇔⁸ ╩ ∫√⁹ 

 

  

─ │ 1- 1⌐ ∆⁹ 

 

 

1- 1  

 

  

10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30 10 20 30

DNA
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  Ⱬ▪♩ꜝ♇ⱪ  

 

  

─◒ⱴ ꜚ♬♇♩│ ▪ꜟⱪ☻⁸ ה ⁸ ─ 3 ≈⌐ ↑╠╣╢⁹

3≈ ꜚ♬♇♩─ ─ ╩ ⌐ ∆⁹ 

 

 ▪ꜟⱪ☻ ꜚ♬♇♩ 

▪ꜟⱪ☻ ꜚ♬♇♩│ 2 ⁸ √⌐ ╩ ⇔√⁹↓─ │ ─

⅛╠ ⌐⅛↑≡ ⇔≡⅔╡⁸ ⁸ ⌐╕√⅜╢ ™ ≢⁸3,000m ─

╩ ≤⇔√ ⅛╠ ─ ╩ ╗ ⅝⌂ ≢№╢⁹ ⅜ 3,000ⱷכ

♩ꜟ⌐⅔╟┘⁸ ⌐╟∫≡ ╛ ⅜ ⅝ↄ ⌂╡⁸ ⌂ ⅜ ↕╣≡™╢⁹

╙ ↄ⁸◒ⱴ─ ⌐│ ⌂ ≢№╢≤ ⅎ╠╣╢⁹ 

 

ה  ꜚ♬♇♩ 

ה ꜚ♬♇♩≢│ 23 ≤ 24 ╙ ─Ⱬ▪♩ꜝ♇ⱪ ⅜

↕╣≡™╢⁹↓─ │ ≤∕─ ⁸ ≤ ⇔≡™╢ ─ ⁸

─ ⌐ ↕╣⁸∕╣∙╣ ─♃▬ⱪ⅜ ⌂╢⁹ 3, 776m │

⅜ ™╙── ⅛╠ ─ ≤⌂╡⁸◒ⱴ─ ≤⌂╢Ⱪ♫ ─ ⅜ ⌂™⁹

⁸ ⁸ │ ⅜ ™⅜⁸ ≢№╡ ⌂ ─

⅜ ™⁹ │ ⅛╠ ⌐⅛↑≡♫ꜝ─ ⅜ ⇔⁸

◒ⱴ⌐≤∫≡ ⌐ ⇔√ ≢№╢⁹ ה ⁸ ─

⌐ ⇔√ ─ ⌐│⁸◒ⱴ─ ≤⌂╢ ⅜ ⅜╡⁸ ⌂ ⅜ ╡

⇔ ↓∫≡™╢ ≢№╢⁹ 

╛ ⅜ ↄ ⅜ ™╛∆™≤™℮ ⅛╠⁸ │ ─ ה

ה ⁸ ⁸ ⌐⅛⅛╢ ≤⇔√⁹ │◖♫ꜝ╛◒ꜞ⌂≥─

─╕≤╕∫√ ≤⁸Ɽ♇♅ ⌐ ∆╢ⱥⱡ◐⁸☻◑⁸◌ꜝⱴ♠⌂≥─ ≢

↕╣≡™╢⁹ 

 

 ꜚ♬♇♩ 

ꜚ♬♇♩│ ⁸ √⌐ ╩ ⇔√⁹ │ ⁸

⁸ ⌐ ⇔⁸ ╩ ╗ ≢№╢⁹↓─ ⌐│

2, 018m⁸ ﬞ 2, 475m⁸ 2, 057m ⌂≥ 2, 000m ─ ≤ ⅜

⌂╡⁸ ⁸ ⁸ ⌂≥─ ≤⌂∫≡™╢⁹ ─ │

™⅜ │ ↄ⁸ ⅛╠─ │ ≢№╢⁹ │ ─℮∟⁸ ⁸ ⁸

⌐⅛⅛╢ ≤⇔√⁹ │⁸ ⁸ ⅔╟┘ ─ ≢№╢

ﬞ ⌐⅛↑≡ ה ─◖ⱷ♠● ⅜ ⅜╡⁸∕─ ⌐Ⱪ♫

⅜ ⅔╟┘ ╕≢ ⅜∫≡™╢⁹ ─◖ⱷ♠● ⁸◦ꜝⱦ♁ ─

⌐│◌♬◖►⸗ꜞ ⅜⁸╕√ ─Ⱪ♫ ╛Ⱶ☼♫ꜝ ⌐│⁸☻☼♃◔╛

○○♠ꜞⱣ♫ ⅜ ⇔≡™╢ ♬ⱱfi☺◌ 2017⁹◌ꜝⱴ♠╩

≤⇔√ ⅜ ╪⌐ ╦╣√ ≢│№╢⅜⁸ ⌂ ╙ ∫≡™╢⁹

─ │ 36 40 ⅜ ╙ ↄ⁸↓─↓≤│ ─ ⌐ ↕╣√☻
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◑⁸ⱥⱡ◐⁸◌ꜝⱴ♠ ─ ⅜ ⌐⌂∫≡™╢↓≤╩ ∆⁹ 

 

 

  

Ⱬ▪♩ꜝ♇ⱪ─ ⅛╠ │ 2 6 29 ⅛╠ 7 30 ─ ≢ ∫√ 2-

1 ⁹∕─ ⁸ ◘fiⱪꜟ │ ≤⇔≡ 1 ╩ 1☿♇◦ꜛfi≤⇔≡⁸ 3 ─◘fi

ⱪꜞfi◓☿♇◦ꜛfi╩ ↑√⁹ ╩ ⇔≡⅛╠◒ⱴ⅜ ↕╣╢╕≢⌐ ⅜⅛⅛

╢≤↓≤╩ ⇔⁸ 1 ☿♇◦ꜛfi─◘fiⱪꜞfi◓ │ 11 ↑⁸7

13 15 ⌐ ⇔√⁹∕╣⌐ ↄ⁸ 2☿♇◦ꜛfi│ 7 20 22 ⁸ 3☿♇◦ꜛ

fi│ 7 27 30 ─ ≢ ⇔√⁹ 3☿♇◦ꜛfi ⌐ ≡─Ⱬ▪♩ꜝ♇ⱪ╩

⇔√⁹ 

 

 2- 1 Ⱬ▪♩ꜝ♇ⱪ ─  

 

 

  

Ⱬ▪♩ꜝ♇ⱪ ⁸∆⌂╦∟ ╩ ™√♩ꜝ♇ⱪ≢◒ⱴ─ ╩ ⇔√ ⁸ ⇔

√ ╩ DNA ⌐╟∫≡ ⇔⁸ ╩ ∆╢≤™℮ │ 11 ⌐ ╘

≡ ↕╣ Woods et al.  1999⁸∕─ ⁸ ╩ ⌐◒ⱴ ─ ╩ ∆╢

⌂ ≤⇔≡ ⇔≡⅝√⁹↓─ ─ │⁸1) ⌐ ═ ─ ⅜

™↓≤⁸2)DNA⅜ ─ ≤⌂╢↓≤⁸3) ⌂ ≢◘fiⱪꜟ ⅜≢⅝

╢↓≤⁸4) ↑ ╡ ⌐ ═ ◖☻♩≢ ↄ─♩ꜝ♇ⱪ╩ ⌐ ≢⅝╢↓≤⌂≥⅜

→╠╣╢⁹ 

≢│⁸ 12 ⅛╠Ⱬ▪♩ꜝ♇ⱪ ⌐╟╢◒ⱴ─ ⅜ ↕╣ ╘⁸

≢ ₁⌂ ⅜ ╡ ↕╣√⁹∕─ ≢⁸ ╛ ⌂ ⁸№╢

™│ ╛ ≤™∫√ ─ ╛ ≢Ⱬ▪♩ꜝ♇ⱪ ╩ ™╢√

╘─ ⅜ ↕╣√ ה 2008 ה 2008⁹ 21 ⅛╠ 3 ⌐

╦√╡⁸ Ⱬ▪♩ꜝ♇ⱪ ─ ╩ ≤⇔≡⁸ ⌐╟╢Ⱬ▪

♩ꜝ♇ⱪ ─ ⅔╟┘ ─ ╩ ∆ ⱪ꜡☺▼◒♩⅜ ╘╠╣

√⁹∕⇔≡⁸Ⱬ▪♩ꜝ♇ⱪ⌐╟╢◘fiⱪꜞfi◓⅛╠ DNA ⌐╟╢ ⁸⸗♦ꜟ╩

™√ ╕≢─ ⌂ ⅜ ↕╣√  ◒ⱴ ─

─ ⌐ ∆╢ ⱶכ♅ 2012⁹∕↓≢⁸ ≢│⁸Ⱬ▪♩ꜝ♇ⱪ ╩ ™≡◒

ⱴ─ ╩ ╠⅛⌐∆╢↓≤≤⇔√⁹ 

2020/5/18 2020/5/23

2020/6/18 2020/6/19

2020/6/29 2020/7/4

2020/7/13 2020/7/15

2020/7/20 2020/7/22

2020/7/27 2020/7/30
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 ♩ꜝ♇ⱪ─  

♩ꜝ♇ⱪ ─ ⌐ ⇔≡│⁸ ─ ≤ ╩╙≤⌐ ╩ →√

⁸ ⌐╟╢ ⌐╟∫≡ ╩ ╡ ╪∞⁹∕─ ≢⁸♩ꜝ♇ⱪ─ ⌐

≈™≡ ≤─ ⅜ ╠╣√ ╩ ⌐♩ꜝ♇ⱪ ≤⇔√⁹

⌂╠┘⌐ ה ─ ┼│⁸╖≥╡ ╟╡ ─ ╩ ⇔√⁹ 

23 ≤ 24 ∫√₈♠◐ⱡ꞉◓ⱴ ₉─ ⌐ ≠⅝⁸

╩ ╛∆√╘⌐⁸╟╡ ™ ⌐ ↄ─♩ꜝ♇ⱪ╩ ∆╢╟℮♩ꜝ♇ⱪ─

╩♦◙▬fi⇔√⁹ ╩ 2km×2kmⱷ♇◦ꜙ⌐ ╡⁸ ꜚ♬♇♩↔≤⌐ 25ⱷ♇◦ꜙ

╩ ⇔⁸ ⱷ♇◦ꜙ№√╡ ─♩ꜝ♇ⱪ╩ ∆╢↓≤╩ ≤⇔√⁹ ─

╩ ╠╣⌂™ ╛⁸ ⅛╠─▪◒☿☻⅜ ≤ ↕╣√ │⁸♩ꜝ♇ⱪ─

╩ ⇔≡™√ⱷ♇◦ꜙ⌐ ∆╢ⱷ♇◦ꜙ⌐ ─Ⱬ▪♩ꜝ♇ⱪ╩ ∆╢↓≤≤

⇔√⁹ 

⌐ ╢ │ ⅜ ≢№╣┌ ─ ┼ ℮⅜⁸ ─

│ ─ ╩ ═╢ ⅜№∫√⁹∕↓≢⁸ ⅜ ╩ ∂≡ ─

╩ ∫√⁹∕─ ⁸ ⅜ ⇔√ ╙№∫√⅜⁸ ↄ─ ≢

│⁸ ╛ ≢№∫√⁹↓─√╘⁸ ≤ ─ ⁸ ≡─ ꜚ♬♇♩⌐⅔

™≡ ╩ ⌐Ⱬ▪♩ꜝ♇ⱪ╩ ∆╢↓≤≤⇔√⁹ 

▪ꜟⱪ☻ ꜚ♬♇♩≢│ ─ ꜚ♬♇♩⌐ ═≡ ⌂ ⅜ ↄ⁸∕─ ≢╙

⅜ ≢№╢≤ ⅎ╠╣√ ⅜⌂∞╠⅛⌂ ╩ ≢ ⇔≡⁸

≤⇔√⁹∕─℮ⅎ≢⁸ ╛ ─ ╩ ⇔√ ⁸Ⱬ▪♩ꜝ♇ⱪ

│ ⌐ ⇔√⁹ ⇔√ │ ⌐⅛↑≡ ≢ 10 ⁸ ⌐⅛↑≡

╙ ≢ 10 ╩◌Ᵽכ∆╢ ⌐⌂∫√ 2- 1 ⁹Ⱬ▪♩ꜝ♇ⱪ╩ ⇔√ 25

─ ↄ⌐│⁸Ⱶ☼♫ꜝ ─ ⅜ ╢ │⌂ↄ⁸╒≤╪≥⅜☻◑הⱥⱡ◐╛ⱴ♠

─ ≢№∫√⁹ 

ה ꜚ♬♇♩≢│ 24 ⌐⅔™≡╙ ─ ╩ ⇔≡™╢√

╘⁸ ⌂ ╡ 24 ─ ≢♩ꜝ♇ⱪ╩ ⇔√ ⌐ ╙♩ꜝ♇ⱪ╩

∆╢─⅜ ╕⇔™⁹⇔⅛⇔⁸ ⇔√ ─ ─ ⅝─ ╩ ⇔⁸

⌐ √⌐ 8 ⁸ ╩ ⇔⌂⅔⇔√⁹ ה ꜚ♬♇♩≢♩ꜝ♇ⱪ╩

⇔√ │⁸ ⌐⅛↑≡ ≢ 10 ⁸ ⌐⅛↑≡ ≢ 20 ╩◌Ᵽכ

∆╢ ≤⌂∫√ 2- 2 ⁹ ⌐ ⇔≡│ ⌂ ╡⁸Ⱶ☼♫ꜝ ─ ⅜ ∆╢

⁸№╢™│ ⌐ ∆╢ ╩ ⇔√⁹ 

ꜚ♬♇♩≢│⁸Ⱬ▪♩ꜝ♇ⱪ ─√╘─ ≢⁸ ─ ⁸

⁸ ≢ 31 ╩ ⇔√⁹Ⱬ▪♩ꜝ♇ⱪ ─ ⁸ ⱷ♇◦ꜙ⌐ 1

≤⌂╢↓≤⅜ ∞⅜⁸ ─ ⁸∕─ ─ ≤─ ≢⁸ │ 10

⁸ │ 15 ─ 25 ≤⌂∫√ 2- 3 ⁹ ≢─ ⌐№√∫

≡│⁸ ⌐↔ ™√∞™√⁹ │ ⅝ↄ ↑╢≤⁸ ◄ꜞ▪⁸

◄ꜞ▪⁸ ◄ꜞ▪─ ⌐ ↕╣√⁹ 
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2- 1 ▪ꜟⱪ☻ ꜚ♬♇♩─Ⱬ▪♩ꜝ♇ⱪ─  

(Ἑ) ♩ꜝ♇ⱪ , (ẽ)│♩ꜝ♇ⱪ╩ ⇔√ × ─ⱷ♇◦ꜙ╩ ∆.  

 
2- ה 2 ꜚ♬♇♩─Ⱬ▪♩ꜝ♇ⱪ─  

(Ἑ) ♩ꜝ♇ⱪ , (ẽ)│♩ꜝ♇ⱪ╩ ⇔√ × ─ⱷ♇◦ꜙ╩ ∆.  
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2- 3 ꜚ♬♇♩─Ⱬ▪♩ꜝ♇ⱪ─  

(Ἑ) ♩ꜝ♇ⱪ , (ẽ)│♩ꜝ♇ⱪ╩ ⇔√ × ─ⱷ♇◦ꜙ╩ ∆.  

 

 Ⱬ▪♩ꜝ♇ⱪ─ ≤  

♩ꜝ♇ⱪ─ │⁸ ⌐ ╩ ≤⇔⁸ ─ ↕⅜ 2 3m─ ⌐⌂╢╟

℮⌐ ╩ ∫√╙─≤⇔√( 2- 4)⁹ ─ ⌐│⁸♩ꜝ♇ⱪ ─◒ⱴ─

⅜ ↄ⌂╢╟℮⌐⁸ ─ ╩ ≤⇔⁸ ⅛╠╙ ⌐ ∫≡╙◒

ⱴ⅜ ≢⅝⌂™ 2m─ ↕⌐ ╡ →√⁹◒ⱴ⅜ ╩ ⇔⌐ↄ™ ⌐

╩ ↄ↓≤│⁸◒ⱴ⅜ ⌐ ⇔⁸ ╡ ⇔ ╣╢♩ꜝ♇ⱪⱢ♇Ⱨכ╩ ∆╢

⅜ ↕╣╢⁹ │⁸ ╩ ⅞⁸⌐⅔™⅜ ↄ╕≢ ┘⁸◒ⱴ╛ ⅜ ⌐⇔√

─ ╩ ↄ∆╢ ⅛╠⁸ ─ ⱪꜝ☻♅♇◒ ╩ ⇔≡ ⇔√ 2-

1 ⁹╕√⁸ ⌐│ ╩ −⁸ ™⅜ ↄ╕≢ ↄ╟℮ ⇔√⁹ 

─ ↕│◒ⱴ─ ╩ ⇔⁸ ╩ↄ←╢ ⁸╙⇔ↄ│ ╩ ╡ ⅎ

╢ ⌐ ⅜ ∫ ⅛╢↓≤╩ ⇔⁸ 40 50cm⌐ ⇔√ 2- 2 ⁹╕√⁸

◒ⱴ⅜♩ꜝ♇ⱪ ⌐ ⇔√ ⌐ ╩ ╢ ╩ ╛∆√╘⁸ ─ ⌐╙

╩ ∫√⁹ ┼ ╩ ⅝≈↑╢ │⁸ ⌐ ≢│ ⌐ ⅜ ⅛⌂™

╟℮ ╣ ⌂≥≤ ⌐ ╩ ⅝ ↑√⁹ ⌐ ⅜⌂™ ≢│⁸ ─

≢ ⇔√⁹╕√⁸♩ꜝ♇ⱪ ⌐│⁸ ─ ╩ ⇔≡™╢↓≤⌐

╩ ∆√╘─ ╩ ╡ ↑√⁹ 
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2- 4 Ⱬ▪♩ꜝ♇ⱪ─  

 

 

 

 

2- 1 ╩ ╣√  

─ ╩ ←√╘, ⌐│ ╟↑╩ ↑√. ⌐│ ⌐ ╩ −√╙─╩ ™√.  

 



 Ⱬ▪♩ꜝ♇ⱪ  
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2- 2 ─Ⱬ▪♩ꜝ♇ⱪ─  

 

 ◘fiⱪꜟ─  

DNA│ ⌐ ↕╣╢↓≤≢⁸ ⌂≥─ ⌐╟╡ ה ⅜ ╗⁹╕

√⁸ ≢│⁸8 ⅛╠ 9 ⌐ ↕╣√ ─ │⁸7 ⌐ ↕

╣√ ⌐ ═ ∆╢↓≤⅜ ↕╣≡™╢( ╠ 2008)⁹ ─↓≤╩ ⇔⁸

≢│ ─ ╩ →╢↓≤╩ ⌐⁸◘fiⱪꜞfi◓│ 1 ≢ ℮↓≤╩

⌐⁸7 ⌐ 3 ─◘fiⱪꜞfi◓☿♇◦ꜛfi╩ ↑√⁹ ◘fiⱪꜞfi◓☿♇◦ꜛfi─

│⁸ 1☿♇◦ꜛfi│ 7 13 7 15 ⁸ 2☿♇◦ꜛfi│ 7 20 7 22

⁸ 3☿♇◦ꜛfi│ 7 27 7 30 ≢№∫√⁹ 

♩ꜝ♇ⱪ ─ ⌐ ⇔√◒ⱴ─ │ 1 ╩ 1 ≤⇔≡ ⇔√⁹ │

Ⱨfi☿♇♩╩ ™≡ ─ ⅛╠ ⇔⁸1 ↔≤⌐ ⌐ ╣√⁹ ⌐│ ⁸

♩ꜝ♇ⱪ ⁸◘fiⱪꜟ ╩ ⇔√⁹ ⅜ ↕╣√ ⁸◘fiⱪꜞfi◓ ≤⇔

≡⁸♩ꜝ♇ⱪ↔≤⌐ ⁸♩ꜝ♇ⱪ ⁸♩ꜝ♇ⱪ ≢─ ─ ╩ ⌐

⇔√⁹ │⁸♩ꜝ♇ⱪ─ ─ ╩●☻Ᵽכ♫כ≢ ∆╢↓≤≢∆═≡

─ ╩ ╛⇔⁸ ─◘fiⱪꜞfi◓ ⌐ ∫≡ ─◘fiⱪꜞfi◓ ⅛╠ ⇔≡™╢

╩ ⇔⌂™╟℮⌐ ⇔√⁹↕╠⌐⁸ ⌐ ∂≡♩ꜝ♇ⱪ─ ≤ ─

╙ ∫√⁹ ∟ ∫√ │⁸DNA ╩ ℮╕≢◦ꜞ◌◕ꜟ ╡─ ≢ ⇔

√⁹ 
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 ◘fiⱪꜞfi◓ ≤  

⌐◒ⱴ⅜ ╣√Ⱬ▪♩ꜝ♇ⱪ─ ⅔╟┘ ─ ╩ 2- 3

2- 5⌐ ∆⁹ 

 

 

2- 3 ⌐ ⅛∫√◒ⱴ─  

 

2- 4 ◒ⱴ⅜ ╣√♩ꜝ♇ⱪ─  



 Ⱬ▪♩ꜝ♇ⱪ  
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2- 5 ─  

─ │ ⅜⅛⅛∫≡™√ ─  

 

 ◘fiⱪꜞfi◓  

3 ─◘fiⱪꜞfi◓☿♇◦ꜛfi≢ ↕╣√ │⁸ ▪ꜟⱪ☻ ꜚ♬♇♩⌐⅔™

≡⁸ 1☿♇◦ꜛfi≢│ 4ﬞ ─♩ꜝ♇ⱪ≢ 9 ⁸ ☿♇◦ꜛfi≢│ 4ﬞ ─♩ꜝ

♇ⱪ≢ 20 ⁸ 3☿♇◦ꜛfi≢│ 7ﬞ ─♩ꜝ♇ⱪ≢ 65 ≤⌂∫√⁹ ה

ꜚ♬♇♩≢│ 1☿♇◦ꜛfi≢│ 6ﬞ ─♩ꜝ♇ⱪ≢ 39 ⁸ ☿♇◦ꜛfi

≢│ 14ﬞ ─♩ꜝ♇ⱪ≢ 144 ⁸ 3☿♇◦ꜛfi≢│ 8ﬞ ─♩ꜝ♇ⱪ≢ 51

≤⌂∫√⁹ ꜚ♬♇♩⌐⅔™≡│ 1☿♇◦ꜛfi≢│ 10ﬞ ─♩ꜝ♇ⱪ≢

56 ⁸ ☿♇◦ꜛfi≢│ 3ﬞ ─♩ꜝ♇ⱪ≢ 72 ⁸ 3☿♇◦ꜛfi≢│ 6ﬞ

─♩ꜝ♇ⱪ≢ 49 ≤⌂∫√ 2- 2 2- 4 ⁹ 

3 ─◘fiⱪꜞfi◓☿♇◦ꜛfi╩ ⇔≡⁸ ═ 32♩ꜝ♇ⱪ⌐⅔™≡ 505◘fiⱪꜟ╩

⇔√⁹╕√⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ 25 ─♩ꜝ♇ⱪ─℮∟ 11 ( 44%)⁸ ה

ꜚ♬♇♩≢│ 25 ─♩ꜝ♇ⱪ─℮∟ 16 ⁸ ꜚ♬♇♩≢│ 25 ─

♩ꜝ♇ⱪ─℮∟ 15 ( 60%)≢ ⅜ ↕╣√( 2- 5 2- 7)⁹ 
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2- 2 1☿♇◦ꜛfi─◘fiⱪꜞfi◓  

 

  

ꜚ♬♇♩
♩ꜝ♇ⱪ

▪ꜟⱪ☻ M07 4
M15 1
M16 1
M18 3

▪ꜟⱪ☻
9

ה FT03 13
FT05 3
FT12 6
FT13 12
FT14 1
FT18 4

ה
39

K02 7
K05 8
K06 9
K08 7
K11 4
K14 2
K15 4
K17 7
K20 5
K25 3

56

104
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2- 3 2☿♇◦ꜛfi─◘fiⱪꜞfi◓  

 

  

ꜚ♬♇♩
♩ꜝ♇ⱪ

▪ꜟⱪ☻ M05 3
M07 13
M20 3
M25 1

( ▪ꜟⱪ☻)
20

ה FT01 1
FT03 23
FT04 11
FT05 2
FT12 4
FT13 1
FT14 25
FT16 1
FT18 4
FT19 2
FT20 13
FT23 40
FT24 1
FT25 16

( ה )
144

K04 40
K06 29
K07 3

( )
72

236
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2- 4 3☿♇◦ꜛfi─◘fiⱪꜞfi◓  

 

 

ꜚ♬♇♩ ♩ꜝ♇ⱪ

▪ꜟⱪ☻ M07 27
M08 1
M09 1
M13 10
M18 18
M20 3
M23 5

( ▪ꜟⱪ☻)
65

ה FT03 15
FT11 5
FT13 4
FT14 1
FT15 1
FT18 11
FT23 2
FT25 12

( ה )
51

K04 21
K06 2
K09 2
K11 14
K16 5
K18 5

( )
49

165
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2- 5 ▪ꜟⱪ☻ ꜚ♬♇♩─  

(Ἑ)│ 3☿♇◦ꜛfi╩ ∂≡ ⅜ ↕╣√♩ꜝ♇ⱪ─ ╩ ∆.  

 

2- ה 6 ꜚ♬♇♩─  

(Ἑ)│ 3☿♇◦ꜛfi╩ ∂≡ ⅜ ↕╣√♩ꜝ♇ⱪ─ ╩ ∆.  



 Ⱬ▪♩ꜝ♇ⱪ  
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2- 7 ꜚ♬♇♩  

(Ἑ)│ 3☿♇◦ꜛfi╩ ∂≡ ⅜ ↕╣√♩ꜝ♇ⱪ─ ╩ ∆.  

 

  

⇔√ 3 ─◘fiⱪꜞfi◓─ ⁸ ↕╣√ │⁸ 1☿♇◦ꜛfi≢ 104

⁸ 2☿♇◦ꜛfi≢ 236 ⁸ 3☿♇◦ꜛfi≢ 165 ≢№╡⁸ ╩

℮─⌐ ⌂ ╩ ╢↓≤⅜≢⅝√⁹Ⱬ▪♩ꜝ♇ⱪ╩ ⇔≡⅛╠ 1☿♇◦ꜛfi─

╕≢⌐ ™ ╩ ⇔√↓≤╛⁸ ─ ™⅜ ∆╢╟℮ ─

╛ ⌐ ╩⇔√↓≤≢ ↄ─ ⅜ ≢⅝√≤ ⅎ╠╣╢⁹3☿♇◦ꜛfi ╕

≢⌐ ↄ─ ⅜ ≢⅝√↓≤≤ ─ ⅛╠⁸◘fiⱪꜞfi◓─ │ 3 ≤⇔ 4

─◘fiⱪꜞfi◓│ ╦⌂⅛∫√⁹ 
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 ◘fiⱪꜟ─ ≤ DNA  

♩ꜝ♇ⱪ⌐≡ ↕╣√ 505 ─ ⌐│⁸DNA ⌐ ⌂ ─ ⌐ √⌂™

╛⁸◒ⱴ ─ ─ ╙ ╕╣≡™√↓≤⅛╠⁸∆═≡─ ⅜ ≤│⌂╡

ⅎ⌂⅛∫√⁹∕↓≢⁸◘fiⱪꜞfi◓ ╩ ∂≡ ─ ™ ╩ ∆╢↓≤≤⁸

◘fiⱪꜞfi◓─☿♇◦ꜛfi↔≤⌐⁸ ⅜ ↕╣√♩ꜝ♇ⱪ⅛╠ ⌂ ╡ 1 ╩

∆╢↓≤╩ ≤⇔⁸200 ╩ ⇔√⁹ ↕╣√ ─ │⁸ ▪ꜟⱪ☻

ꜚ♬♇♩│ 45 ⁸ ה ꜚ♬♇♩│ 86 ⁸ ꜚ♬♇♩≢│

69 ≢№∫√ 3- 1 ⁹ 

↕╣√ 200 │ ≢ ─ ╩ ⇔⁸ ─ ╠╣⌂™

│∕─ ≢ ≤ ⇔√⁹ ⅜ ↕╣√ ⅜ 1 ≢⅝√

╩ ─ ≤⇔⁸1 √╡ 20 ╩ ⌐ ╩ ⇔√⁹ 

⅛╠─ DNA ⌐│⁸ ─ DNA ◐♇♩ DNA Extra FM KIT Wako ╩

⇔√⁹ 

 

3- 1 ☿♇◦ꜛfi≢ ↕╣√ ─ ≤  

 
 

 DNA  

DNA ⌐╟╢ ⌐│ⱴ▬◒꜡◘♥ꜝ▬♩ ╩ ⇔√⁹ⱴ▬◒꜡◘♥ꜝ

▬♩ │ ⌐ 2 4 ╩ ≤∆╢ ™ ╡ ⇔ ≢ ⅎ┌CACAΝ─╟

℮⌂ ⁸ DNA ⌐ ↄ ∆╢⁹∕⇔≡⁸ ╡ ⇔ ─ ™⅜ ≤

⇔≡ ╦╣╢⁹ ─ ™│⁸DNA ─ ™≤⇔≡ ⌐╟∫≡ ╖ ╢

↓≤⅜≢⅝╢⁹ 

⌐│ G1A⁸G10B⁸G10X (Peatkau et al.  1995)⁸MSUT2⁸MSUT6Kitahara et 

al.  2000⁸UarMU05⁸UarMU23 (Taberlet et al.  1997)─ 7 ─ⱴ▬◒꜡◘♥ꜝ▬♩

╩ ⇔√⁹ ⌐ ™√ⱴ▬◒꜡◘♥ꜝ▬♩ DNA7 ⅜⁸ ⌐ ∆

╢◒ⱴ─ ╩ ℮ ≢ ⌂ ╩ ⇔≡™╢⅛ ∆╢√╘⌐⁸

( Pid )╩ ⇔√ ⁸Pid 2.0×10- 7≤ ↕╣√⁹↓╣│⁸ ─◒ⱴ╩ꜝfi♄

ⱶ⌐ 2 ╩ ╪∞ ⌐ ∂ ─ ⅜ ╣╢ ⅜ 1/5,000,000 ≢№╢↓≤╩

⇔≡⅔╡⁸ ⇔√ 7 ⌐╟╡ ⌐ ∆╢◒ⱴ╩ ⌐ ∆╢

↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

ꜚ♬♇♩
↕╣√

▪ꜟⱪ☻ 94 45

ה 234 86

177 69

505 200
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PCR ⇔√ⱴ▬◒꜡◘♥ꜝ▬♩ │⁸ Genetic Analyzer 

MODEL3130 Applied Biosystems ╩ ™≡ ╩ ⌂∫√⁹ │◖fiⱧꜙכ

♃♁ⱨ♩►▼▪ GeneMapper v3.7╩ ™≡ DNA ─ ╩ ™⁸ ↔≤⌐

─ ╖ ╦∑ ╩ ⇔√⁹ 

◘fiⱪꜟ─╟℮⌂ DNA ─ ⌂™◘fiⱪꜟ╩ PCR ⇔√ ⁸Ⱬ♥꜡ ─ 2

≈─ ─℮∟ ─ ⅜ ⇔⌂™(Dropout)⌂≥⁸ ⅜כꜝ◄─

∂╛∆™↓≤⅜ ╠╣≡™╢⁹↓─√╘ ∂ ≢№∫≡╙ ∆╢↓≤⅜

↕╣≡™╢( Taberlet et al.  1996)⁹ ─↓≤╩ ⇔⁸PCR≤ ⌐╟╢

│⁸ ≢ ↔≤⌐ 2 ™⁸2 ─ ≢ ∂ ⅜ ╠╣√

│⁸∕─ ╩ ≤⇔≡ ⇔√⁹2 ─ ⅜ ⌂╢ ⁸╙⇔ↄ│ 2

─℮∟ 1 ─╖ ─ ⌐ ⇔√ │ 3 ─ ╩ ™⁸∕─℮∟─ 2 ≢

∂ ⅜ ╠╣√≤⅝⌐∕─ ╩ ≤⇔≡ ⇔√⁹ ⁸2 ─

⅜ ⌂⇔≤ ↕╣√ ⁸⅔╟┘ 3 ⇔≡╙ ∂ ─ ⅜ 2 ╠╣

⌂⅛∫√ │⁸∕─ │ ─√╘ ⇔⌂⅛∫√⁹ 

⌐ ⇔≡│⁸ ⇔√ 7 ∆═≡≢ ╩ ≢⅝√◘fiⱪꜟ─╖

╩ ⌐ ™√⁹∕─ ≢ 1⌂™⇔ 2 ≢─╖ ─ ╖ ╦∑⌐ ⅜

╠╣╢ ⌐≈™≡│⁸∕╣╠─ ≢ ⅜כꜝ◄ ∂≡™╢ ⅜ ™√╘⁸

╩ ∫√⁹ 

╩ ≢⅝√◘fiⱪꜟ⌐⅔™≡⁸ ≡─ ≢ ─ ╖ ╦∑⅜

⇔√ ⁸ ∂ ⌐ ∆╢◘fiⱪꜟ≤ ⇔√⁹◘fiⱪꜟ DNA ⌐ ≠ↄ

⌐│⁸ⱨꜞכ─◖fiⱧꜙכ♃ⱪ꜡◓ꜝⱶ≢№╢ GENECAP (Wilberg and Dreher 2004)╩

™√⁹ 

◘fiⱪꜟ─ ⌐│⁸▪ⱷ꜡◕♬fi ╩ ⇔√⁹▪ⱷ꜡◕♬fi

│ ─◄♫ⱷꜟ ╩ ∆╢♃fiⱤ◒ ╢∆♪כ◖╩ ≢⁸X ≤ Y

⌐ ⇔⁸X ─ ≤ ═≡ Y ─ ─ ⅜ ™≤

™℮ ╩ ≈⁹⇔√⅜∫≡⁸ ─ ╖ ╦∑⌐╟∫≡ ⅜ ≤⌂╢⁹

▪ⱷ꜡◕♬fi ─ PCR │⁸Yamamoto et al.  (2002 ─ ⌐ ∫√⁹ 

 

 DNA ≤  

  

≤⇔√ 200 ⌐≈™≡⁸ⱴ▬◒꜡◘♥ꜝ▬♩ 7 ⅔╟┘▪ⱷ꜡◕♬fi

─ ╩ 3- 2⌐ ∆⁹ ⅜ 1 ╙ ╠╣⌂™ ≤ 2 ─ ╩

∫≡╙ ─ ─ ⅜ ╠╣⌂⅛∫√ ─ │ 46 ≢⁸

╡─ 154 ⌐≈™≡│ 7 ∆═≡─ ⅜ ╠⅛≤⌂∫√⁹ │

77%≢№∫√⁹ 

─ ⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ 45 ─℮∟ 37 ─ ⌐ ⇔⁸

13 ⅜ ↕╣√ 3- 3 ⁹ ה ꜚ♬♇♩≢│ 86 ─℮∟ 63 ─

⌐ ⇔⁸15 ⅜ ↕╣√ 3- 4 ⁹ ꜚ♬♇♩≢│ 69 ─℮

∟ 54 ≢ ⌐ ⇔⁸19 ⅜ ↕╣√ 3- 5 ⁹ 

─ │⁸ 3- 1 3- 3⌐∕╣∙╣ ⇔√⁹ ↕╣√ 47 ─℮

∟⁸ ─♩ꜝ♇ⱪ╩ ╣≡™√ │ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ 0 ⁸ ה

ꜚ♬♇♩│ 1 ⁸ ꜚ♬♇♩│ 2 ≢№∫√⁹↓╣╠ 3 ⅜ ↕
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╣√♩ꜝ♇ⱪ│⁸∕╣∙╣ ─ ╡≢№╢⁹ 

 

20YN015 Ὑ ♩ꜝ♇ⱪ F03⁸F13⁸F23 

20YN040 Ὑ ♩ꜝ♇ⱪ K04⁸K06 

20YN043 Ὑ ♩ꜝ♇ⱪ K06⁸K11 

 

24 ─ ⌐≡ ↕╣√ ─℮∟⁸ ╙ ↕╣√ ⅜™

⌂™⅛ ⇔√ ⁸20YN15≤ 12YN08│ ≢№╢↓≤⅜ ⇔√⁹ 
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3- 2 200 ─ ─  

 

  

♯ ‹ ⅜︡ Ὦ ӽ ЕжАФ ‹
˓ʿ ῞

˷ʿ ᴦ
♯ ‹ ⅜︡ Ὦ ӽ ЕжАФ ‹

˓ʿ ῞

˷ʿ ᴦ

YN20-001 2020/7/13 ϯиФІ M07 ˓ YN20-051 2020/7/13 ● FT03 ˓

YN20-002 2020/7/14 ϯиФІ M15 ˷ YN20-052 2020/7/15 ● FT18 ˷

YN20-003 2020/7/15 ϯиФІ M16 ˓ YN20-053 2020/7/15 ● FT18 ˓

YN20-004 2020/7/14 ϯиФІ M18 ˓ YN20-054 2020/7/21 ● FT01 ˷

YN20-005 2020/7/22 ϯиФІ M05 ˓ YN20-055 2020/7/21 ● FT03 ˓

YN20-006 2020/7/22 ϯиФІ M05 ˓ YN20-056 2020/7/21 ● FT03 ˓

YN20-007 2020/7/20 ϯиФІ M07 ˓ YN20-057 2020/7/21 ● FT03 ˓

YN20-008 2020/7/20 ϯиФІ M07 ˓ YN20-058 2020/7/21 ● FT03 ˓

YN20-009 2020/7/20 ϯиФІ M07 ˷ YN20-059 2020/7/21 ● FT03 ˷

YN20-010 2020/7/20 ϯиФІ M07 ˓ YN20-060 2020/7/21 ● FT03 ˓

YN20-011 2020/7/20 ϯиФІ M07 ˓ YN20-061 2020/7/21 ● FT03 ˓

YN20-012 2020/7/20 ϯиФІ M07 ˓ YN20-062 2020/7/21 ● FT03 ˓

YN20-013 2020/7/21 ϯиФІ M20 ˷ YN20-063 2020/7/21 ● FT03 ˓

YN20-014 2020/7/21 ϯиФІ M20 ˓ YN20-064 2020/7/20 ● FT04 ˓

YN20-015 2020/7/21 ϯиФІ M20 ˓ YN20-065 2020/7/20 ● FT04 ˓

YN20-016 2020/7/20 ϯиФІ M25 ˓ YN20-066 2020/7/20 ● FT04 ˓

YN20-017 2020/7/28 ϯиФІ M03 ˓ YN20-067 2020/7/22 ● FT05 ˷

YN20-018 2020/7/28 ϯиФІ M03 ˓ YN20-068 2020/7/22 ● FT05 ˷

YN20-019 2020/7/28 ϯиФІ M03 ˓ YN20-069 2020/7/20 ● FT12 ˓

YN20-020 2020/7/28 ϯиФІ M03 ˓ YN20-070 2020/7/20 ● FT13 ˷

YN20-021 2020/7/28 ϯиФІ M03 ˓ YN20-071 2020/7/20 ● FT14 ˷

YN20-022 2020/7/28 ϯиФІ M03 ˓ YN20-072 2020/7/20 ● FT14 ˷

YN20-023 2020/7/28 ϯиФІ M03 ˓ YN20-073 2020/7/20 ● FT14 ˓

YN20-024 2020/7/28 ϯиФІ M07 ˓ YN20-074 2020/7/20 ● FT14 ˓

YN20-025 2020/7/28 ϯиФІ M07 ˓ YN20-075 2020/7/20 ● FT14 ˷

YN20-026 2020/7/28 ϯиФІ M07 ˓ YN20-076 2020/7/20 ● FT14 ˓

YN20-027 2020/7/28 ϯиФІ M07 ˓ YN20-077 2020/7/20 ● FT14 ˓

YN20-028 2020/7/28 ϯиФІ M07 ˓ YN20-078 2020/7/20 ● FT14 ˷

YN20-029 2020/7/28 ϯиФІ M07 ˷ YN20-079 2020/7/20 ● FT14 ˓

YN20-030 2020/7/28 ϯиФІ M07 ˷ YN20-080 2020/7/20 ● FT16 ˷

YN20-031 2020/7/28 ϯиФІ M07 ˓ YN20-081 2020/7/21 ● FT18 ˷

YN20-032 2020/7/28 ϯиФІ M07 ˓ YN20-082 2020/7/21 ● FT18 ˓

YN20-033 2020/7/28 ϯиФІ M07 ˓ YN20-083 2020/7/22 ● FT19 ˷

YN20-034 2020/7/29 ϯиФІ M08 ˷ YN20-084 2020/7/22 ● FT19 ˷

YN20-035 2020/7/29 ϯиФІ M09 ˷ YN20-085 2020/7/22 ● FT20 ˓

YN20-036 2020/7/29 ϯиФІ M13 ˓ YN20-086 2020/7/22 ● FT20 ˓

YN20-037 2020/7/29 ϯиФІ M13 ˓ YN20-087 2020/7/20 ● FT23 ˓

YN20-038 2020/7/29 ϯиФІ M13 ˓ YN20-088 2020/7/20 ● FT23 ˓

YN20-039 2020/7/29 ϯиФІ M13 ˓ YN20-089 2020/7/20 ● FT23 ˓

YN20-040 2020/7/29 ϯиФІ M13 ˓ YN20-090 2020/7/20 ● FT23 ˓

YN20-041 2020/7/27 ϯиФІ M20 ˓ YN20-091 2020/7/20 ● FT23 ˓

YN20-042 2020/7/27 ϯиФІ M20 ˓ YN20-092 2020/7/20 ● FT23 ˓

YN20-043 2020/7/27 ϯиФІ M20 ˷ YN20-093 2020/7/20 ● FT23 ˓

YN20-044 2020/7/28 ϯиФІ M23 ˓ YN20-094 2020/7/20 ● FT23 ˓

YN20-045 2020/7/28 ϯиФІ M23 ˓ YN20-095 2020/7/20 ● FT23 ˓

YN20-046 2020/7/14 ● FT05 ˓ YN20-096 2020/7/20 ● FT23 ˓

YN20-047 2020/7/13 ● FT13 ˓ YN20-097 2020/7/20 ● FT23 ˓

YN20-048 2020/7/13 ● FT13 ˓ YN20-098 2020/7/20 ● FT23 ˓

YN20-049 2020/7/13 ● FT14 ˷ YN20-099 2020/7/20 ● FT23 ˷

YN20-050 2020/7/13 ● FT03 ˓ YN20-100 2020/7/22 ● FT24 ˷
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YN20-101 2020/7/20 ● FT25 ˓ YN20-151 2020/7/14 ḩ ╦ K25 ˓

YN20-102 2020/7/20 ● FT25 ˓ YN20-152 2020/7/20 ḩ ╦ K04 ˓

YN20-103 2020/7/20 ● FT25 ˓ YN20-153 2020/7/20 ḩ ╦ K04 ˓

YN20-104 2020/7/27 ● FT03 ˓ YN20-154 2020/7/20 ḩ ╦ K04 ˓

YN20-105 2020/7/27 ● FT03 ˓ YN20-155 2020/7/20 ḩ ╦ K04 ˓

YN20-106 2020/7/27 ● FT03 ˷ YN20-156 2020/7/20 ḩ ╦ K04 ˷

YN20-107 2020/7/27 ● FT03 ˓ YN20-157 2020/7/20 ḩ ╦ K04 ˓

YN20-108 2020/7/27 ● FT03 ˓ YN20-158 2020/7/20 ḩ ╦ K04 ˓

YN20-109 2020/7/27 ● FT03 ˷ YN20-159 2020/7/20 ḩ ╦ K04 ˓

YN20-110 2020/7/27 ● FT11 ˷ YN20-160 2020/7/20 ḩ ╦ K04 ˓

YN20-111 2020/7/27 ● FT11 ˷ YN20-161 2020/7/20 ḩ ╦ K04 ˓

YN20-112 2020/7/28 ● FT13 ˓ YN20-162 2020/7/20 ḩ ╦ K04 ˓

YN20-113 2020/7/28 ● FT13 ˓ YN20-163 2020/7/20 ḩ ╦ K04 ˓

YN20-114 2020/7/28 ● FT13 ˓ YN20-164 2020/7/20 ḩ ╦ K07 ˷

YN20-115 2020/7/28 ● FT13 ˓ YN20-165 2020/7/20 ḩ ╦ K07 ˷

YN20-116 2020/7/27 ● FT14 ˷ YN20-166 2020/7/20 ḩ ╦ K07 ˷

YN20-117 2020/7/27 ● FT15 ˷ YN20-167 2020/7/20 ḩ ╦ K06 ˓

YN20-118 2020/7/28 ● FT18 ˓ YN20-168 2020/7/20 ḩ ╦ K06 ˓

YN20-119 2020/7/28 ● FT18 ˓ YN20-169 2020/7/20 ḩ ╦ K06 ˓

YN20-120 2020/7/28 ● FT18 ˓ YN20-170 2020/7/20 ḩ ╦ K06 ˓

YN20-121 2020/7/28 ● FT18 ˓ YN20-171 2020/7/20 ḩ ╦ K06 ˓

YN20-122 2020/7/28 ● FT18 ˓ YN20-172 2020/7/20 ḩ ╦ K06 ˓

YN20-123 2020/7/28 ● FT18 ˓ YN20-173 2020/7/20 ḩ ╦ K06 ˓

YN20-124 2020/7/28 ● FT18 ˓ YN20-174 2020/7/20 ḩ ╦ K06 ˷

YN20-125 2020/7/28 ● FT18 ˓ YN20-175 2020/7/20 ḩ ╦ K06 ˓

YN20-126 2020/7/28 ● FT23 ˓ YN20-176 2020/7/20 ḩ ╦ K06 ˓

YN20-127 2020/7/28 ● FT23 ˓ YN20-177 2020/7/20 ḩ ╦ K06 ˓

YN20-128 2020/7/27 ● FT25 ˓ YN20-178 2020/7/30 ḩ ╦ K06 ˷

YN20-129 2020/7/27 ● FT25 ˓ YN20-179 2020/7/30 ḩ ╦ K06 ˷

YN20-130 2020/7/27 ● FT25 ˓ YN20-180 2020/7/29 ḩ ╦ K09 ˓

YN20-131 2020/7/27 ● FT25 ˓ YN20-181 2020/7/29 ḩ ╦ K09 ˓

YN20-132 2020/7/13 ḩ ╦ K05 ˓ YN20-182 2020/7/27 ḩ ╦ K16 ˓

YN20-133 2020/7/13 ḩ ╦ K05 ˓ YN20-183 2020/7/27 ḩ ╦ K16 ˷

YN20-134 2020/7/13 ḩ ╦ K05 ˓ YN20-184 2020/7/27 ḩ ╦ K16 ˓

YN20-135 2020/7/13 ḩ ╦ K05 ˓ YN20-185 2020/7/28 ḩ ╦ K18 ˷

YN20-136 2020/7/13 ḩ ╦ K11 ˓ YN20-186 2020/7/28 ḩ ╦ K18 ˓

YN20-137 2020/7/14 ḩ ╦ K14 ˓ YN20-187 2020/7/30 ḩ ╦ K04 ˓

YN20-138 2020/7/13 ḩ ╦ K20 ˓ YN20-188 2020/7/30 ḩ ╦ K04 ˷

YN20-139 2020/7/13 ḩ ╦ K20 ˓ YN20-189 2020/7/30 ḩ ╦ K04 ˓

YN20-140 2020/7/15 ḩ ╦ K17 ˓ YN20-190 2020/7/30 ḩ ╦ K04 ˓

YN20-141 2020/7/15 ḩ ╦ K17 ˓ YN20-191 2020/7/30 ḩ ╦ K04 ˓

YN20-142 2020/7/15 ḩ ╦ K17 ˷ YN20-192 2020/7/30 ḩ ╦ K04 ˓

YN20-143 2020/7/15 ḩ ╦ K15 ˓ YN20-193 2020/7/30 ḩ ╦ K11 ˓

YN20-144 2020/7/15 ḩ ╦ K08 ˓ YN20-194 2020/7/30 ḩ ╦ K11 ˷

YN20-145 2020/7/15 ḩ ╦ K08 ˓ YN20-195 2020/7/30 ḩ ╦ K11 ˓

YN20-146 2020/7/15 ḩ ╦ K08 ˓ YN20-196 2020/7/30 ḩ ╦ K11 ˓

YN20-147 2020/7/15 ḩ ╦ K02 ˷ YN20-197 2020/7/30 ḩ ╦ K11 ˓

YN20-148 2020/7/13 ḩ ╦ K06 ˓ YN20-198 2020/7/30 ḩ ╦ K11 ˷

YN20-149 2020/7/13 ḩ ╦ K06 ˓ YN20-199 2020/7/30 ḩ ╦ K11 ˷

YN20-150 2020/7/13 ḩ ╦ K06 ˓ YN20-200 2020/7/30 ḩ ╦ K11 ˓
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3- 1 ▪ꜟⱪ☻ ꜚ♬♇♩⌐⅔↑╢ ─  
(Ἑ)│ ⅜ ↕╣√♩ꜝ♇ⱪ╩ ∆. YN │♩ꜝ♇ⱪ≢ ↕╣√ ─ , (ẽ)│ 2km×2km─ⱷ♇◦ꜙ╩ ∆.  

 

3- ה 2 ꜚ♬♇♩⌐⅔↑╢ ─  

(Ἑ)│ ⅜ ↕╣√♩ꜝ♇ⱪ╩ ∆. YN │♩ꜝ♇ⱪ≢ ↕╣√ ─ , (ẽ)│ 2km×2km─ⱷ♇◦ꜙ╩ ∆.  
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3- 3 ꜚ♬♇♩⌐⅔↑╢ ─  

(Ἑ)│ ⅜ ↕╣√♩ꜝ♇ⱪ╩ ∆. YN │♩ꜝ♇ⱪ≢ ↕╣√ ─ , (ẽ)│ 2km×2km─ⱷ♇◦ꜙ╩ ∆.  

 

  

ꜚ♬♇♩≢ 25 ∏≈⁸ 75 ─Ⱬ▪♩ꜝ♇ⱪ⅛╠ ↕╣√ ╩ ™≡

╩ ∫√⁹∕─ ⁸ ▪ꜟⱪ ꜚ♬♇♩⌐⅔™≡│ 13 ⁸ ה ꜚ

♬♇♩≢│ 15 ⁸ ꜚ♬♇♩≢│ 19 ⁸ 47 ⅜ ↕╣√(YN01

YN47)⁹Ⱬ▪♩ꜝ♇ⱪ №√╡─ ≢№╠╦∆≤⁸ ▪ꜟⱪ☻ ꜚ♬♇♩│

0.52 / ⁸ ה ꜚ♬♇♩│ 0.6 / ⁸ ꜚ♬♇♩│ 0.76

/ ≢№∫√⁹2012 ─ ⅜ ╦╣√ ה ꜚ♬♇♩─ ≢│ 30 ─

Ⱬ▪♩ꜝ♇ⱪ≢ 14 ⅜ ↕╣≡⅔╡⁸Ⱬ▪♩ꜝ♇ⱪ1 №√╡─ │0.47

/ ≢№∫√⁹ 

200 154 ≢ ⅜ ⇔≡⅔╡⁸ │ 77%≢№∫√⁹ ≢

↕╣√Ⱬ▪♩ꜝ♇ⱪ ≢│ №√╡─ ⅜ 26.3%≤™℮ ⅜ ↕╣≡

⅔╡( ╠ 2006⁸  2008)⁸ ─ │ ™ ≢№╢↓≤⅜

╠⅛≤⌂∫√⁹ 

─ │⁸ ⅜ ∆╢ 8 9 ╩ ↑⁸7 ⌐◘fiⱪꜞfi◓╩ ⇔

√⁹╕√⁸ ↕╣√ ╩◦ꜞ◌◕ꜟ≢ ↄ ↕∑⁸ ⌐╙◦ꜞ◌◕ꜟ╩

╣≡ ╩ ⇔√⁹ ™ ⅜ ╠╣√─│↓╣╠─ ⌐╟╡⁸

─ ™ ╩ ⁸ ≢⅝√↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹ 
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  ≤ ─  

≢ ⇔√ ╩ ™≡ DNA ⇔≡ ╩♃כ♦√╣╠ ™≡⁸ ꜚ♬

♇♩↔≤─◒ⱴ ≤ ╩ ⇔√⁹ 

 

 ─  

Ⱬ▪♩ꜝ♇ⱪ ⌐╟╢ ─ │⁸Lincoln - Petersen⸗♦ꜟ( Petersen 1896)⌂

≥─ ⌐ ≠ↄ ⅜ ≢№∫√⁹↓─ │ ≡─♩ꜝ♇ⱪ⌐⅔↑╢

│ ≤™℮ ⌐ ≠⅝⁸ ↕╣√ ─℮∟ ↕╣√ ─ ⅛╠

╩ ∆╢ ≢№╢⁹⇔⅛⇔⁸ │ ⌐◒ⱴ⅜ ⌐ ⇔≡™╢≤│ ╠

∏⁸♩ꜝ♇ⱪ ─ ⌐╟╡⁸ ─ ⅜ ⌂╢≤™∫√ ⅜ ↓╢

4- 1 ⁹╕√⁸ ╩ ∆╢ ⌐ ∆╢ ♩ꜝ♇ⱪ ─ ╘ ⌐╟╡⁸ ↕

╣╢ ⅜ ⇔≡⇔╕℮ ╙ ↕╣≡™√⁹ 

↓℮™∫√ ╩℮↑⁸ ─ ╩ ⇔√ ⸗♦ꜟ⅜

↕╣√ Efford 2004, Borchers & Efford 2008, Royle et al.  2009⁹↓─⸗♦ꜟ│

◒ⱴ╩ ⇔√♩ꜝ♇ⱪ─ ╩ ⌐ ╖ ╗↓≤⅜ ≢№╡⁸ ↔≤⌐ ⌂

╢ ╩ ∆╢↓≤⅜ ≤⌂∫√⁹⸗♦ꜟ⌐⅔™≡│⁸◒ⱴ─ ─ ⅜♩ꜝ

♇ⱪ─ ⅛╠ ╣≡™╢╒≥ │ ∆╢≤ ⇔⁸№╢ ( i )⅜ ─◘fiⱪ

ꜞfi◓☿♇◦ꜛfi( k)⌐⅔™≡⁸♩ꜝ♇ⱪ( j )≢ ↕╣╢ │ ─ ≢№╠╦↕╣╢⁹ 

 

b0+b2×dist ( s( i ), u( j )) 2 

 

↓↓≢⁸b0│◒ⱴ─ ⅜♩ꜝ♇ⱪ─ ≤ ⇔√ ─ ⁸≈╕╡

─ ╩ ∆⁹b2×dist (s( i ),u( j )) 2│⁸◒ⱴ─ ≤♩ꜝ♇ⱪ─ ⌐ ∂

√ ─ ╩ ∆⁹ 

⌐ ⇔≡│ⱬ▬☼ ╩ ™⁸ⱴꜟ◖ⱨ ⸗fi♥◌ꜟ꜡ MCMC≤ ┌╣╢

≢⁸ ─ ⌐ ∆╢ b0╛ b2─ ≢ ╩ ↕∑⁸ ♃כ♦√╣╠

⅜ ╠╣╢ ╩ ╡ ⇔ ⅜♃כ♦⁸≡⇔⧵⁹╢∆ ╠╣╢ ≤ ╩ ↑

╦∑╢↓≤⌐╟╡⁸ ⅜ ⅝ ↕╣╢⁹↓─ ⌐╟╡ ≤♩ꜝ♇ⱪ≤─

─ (ɨ⁸ɠ)⁸ ╛ ─ ɭ⁸N ⌐ ∆╢Ɽꜝⱷכ♃כ╩ ⌐

∆╢↓≤⅜ ≢№╢ 4- 2 ⁹ 

≢│⁸ ⇔√ ⸗♦ꜟ≢⁸ ▪ꜟⱪ☻ ꜚ♬♇♩⁸ ה

ꜚ♬♇♩⁸ ꜚ♬♇♩⌐⅔↑╢ ⅔╟┘ ╩ 24

₈ ♠◐ⱡ꞉◓ⱴ ₉ ה  2013 ─

≤ ⌐ ≠⅝ ∆╢⁹ 
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4- 1 ⌐⅔↑╢◒ⱴ─ ⱪ♇ꜝ♩ה ה ─  
⅜ Lincoln - Petersen⸗♦ꜟ⌂≥─ ⸗♦ꜟ≢─▬ⱷכ☺╩, ⅜ ─▬ⱷכ☺╩ ∆

⸗♦ꜟ│, ⌐ ™ ╩ ⇔≡™╢ ─ │ ─ ╩, (Ẽ)│♩ꜝ♇ⱪ ╩ │◒ⱴ─

╩ ∆ ≢ ⇔√≤⅔╡, ─♩ꜝ♇ⱪ≢│◒ⱴ╩ ⇔╛∆ↄ,♩ꜝ♇ⱪ ⅜ ⅛╠ ╣╢╒≥◒ⱴ

╩ ⇔⌐ↄↄ⌂╢  

 

 

 

4- 2 ⸗♦ꜟ─  

ה ─ ה ≤ ─ ╩ ↕∑⌂⅜╠◦Ⱶꜙ꜠כ◦ꜛfi╩ ╡ ∆  

 

  

─ 

╠⅛♃כ♦  

♩
ꜝ

ⱪ
≢
─

 

⅛╠♩ꜝ♇ⱪ╕≢ 

─  

<1 ─◦Ⱶꜙ꜠כ◦ꜛfi> <2 ─◦Ⱶꜙ꜠כ◦ꜛfi> <3 ─◦Ⱶꜙ꜠כ◦ꜛfi> 

⅛╠ ╣╢≤♩ꜝ♇ⱪ≢─ 

│ ∆╢.  

http://www.pref.wakayama.lg.jp/prefg/032000/032500/kuma/image/kuma1.gif
http://www.pref.wakayama.lg.jp/prefg/032000/032500/kuma/image/kuma1.gif
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 ꜚ♬♇♩─ ─  

─ ꜚ♬♇♩⌐⅔↑╢ ─ │⁸ⱨꜞכ─ ♁ⱨ♩ R─Ɽ♇◔

╢№≢☺כ SPACECAPGopalaswamy et al. 2012 ╩ ™√⁹SPACECAP│⁸ ─

─ ⁸♩ꜝ♇ⱪ─ ⁸ ⌐╟╡ ╠╣√ ─ ─♦

⁸⌐≥╙╩♃כ ⸗♦ꜟ≤ⱬ▬☼ ─ ⌐ ≠⅝ ─

⅜ ≢№╢⁹ 

⌐ ⇔⁸╕∏ ꜚ♬♇♩⌐⅔↑╢ ─ ╩ ⇔√⁹

3 ⱷ♇◦ꜙ 1km×1km╩ ⌐⁸ ⌐ ⇔√♩ꜝ♇ⱪ─

⅛╠ 10km─Ᵽ♇ⱨ□♂כfi╩ ∫√ ─◄ꜞ▪╩ ⇔√⁹Ᵽ♇ⱨ□♂כfi│

Ⱬ▪♩ꜝ♇ⱪ─ ⅛╠◒ⱴ⅜ ⇔≡ ∆╢↓≤⅜ ⌂ ╩ ⇔≡™╢⁹

∕─ ⁸◒ⱴ─ ≤⇔≡ ⌂ ╛ ⅜ ╕╣╢ⱷ♇◦ꜙ╩ ⇔ ≤

⇔√⁹ ⌐⁸ ⌐ ─ ╩ ⇔√⁹ │⁸

─ 1kmⱷ♇◦ꜙ─ ⌐ 1≈∏≈ ⇔√⁹ ꜚ♬♇♩─ ≤

╩ 4- 3⁸ 4- 4⁸ 4- 5⌐ ∆⁹ ꜚ♬♇♩⌐⅔↑╢ ─ │⁸

▪ꜟⱪ☻ ꜚ♬♇♩≢ 478km2⁸ ה ꜚ♬♇♩≢ 539km2⁸ ꜚ♬♇

♩≢ 669km2≢№╢⁹ 

⌐ ⇔≡│⁸ ≢№╢ ⌐ ⇔≡™╢ ─№╢◒ⱴ─ ╩

1, 000 ≤ ⇔⁸ 0⁸ 1, 000─ ╩ ≤⇔√⁹MCMC─

│ 30 ≤⇔⁸ ─ ⌂ ─ 3, 000 │ ⅝ ≡⁸3☻♥♇ⱪ↔≤⌐ ╩◘fi

ⱪꜞfi◓⇔√⁹ 

 

 

4- 3 ≤ ⇔√♩ꜝ♇ⱪ─ ▪ꜟⱪ☻ ꜚ♬♇♩  

Ἑ │♩ꜝ♇ⱪ─ , ừ │ , (ẽ)│ ─ 1km×1kmⱷ♇◦ꜙ,  │ ╩ ∆.  
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4- 4 ≤ ⇔√♩ꜝ♇ⱪ─ ה ꜚ♬♇♩  

Ἑ │♩ꜝ♇ⱪ─ , ừ │ , (ẽ)│ ─ 1km×1kmⱷ♇◦ꜙ, │ ╩ ∆.  

 

4- 5 ≤ ⇔√♩ꜝ♇ⱪ─ ꜚ♬♇♩  

Ἑ │♩ꜝ♇ⱪ─ , ừ │ , (ẽ)│ ─ 1km×1kmⱷ♇◦ꜙ,  │ ╩ ∆.  
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 ꜚ♬♇♩⌐⅔↑╢ ─  

↕╣√ ꜚ♬♇♩⌐⅔↑╢ ─ ╩⁸∕─ꜚ♬♇♩⌐⅔↑╢◒ⱴ─

─ ≤⇔√⁹ ─ │⁸ 24 ₈ ♠◐ⱡ꞉◓ⱴ

₉ ה  2013 ⌐ ─ ⌐ ∂≡ ∫√⁹

⅜ ⇔√₈ 6 ₉ 1999 2004 ─ ≢

│⁸ ─╒╓ ≢◒ⱴ─ ⅜ ↕╣≡™╢⁹◒ⱴ│ ─ ≢№╢↓≤

⅛╠⁸ ꜚ♬♇♩⌐⅔↑╢◒ⱴ─ │⁸ꜚ♬♇♩ ─ ≤╒╓ ⇔™≤

↕╣╢⁹∕↓≢⁸ ↕╣√ ⌐ ꜚ♬♇♩─ ╩ ∏╢↓≤≢

╩ ⇔√⁹ ─ ⌐│⁸ ☿fi♃כ≢ ↕╣≡™╢⁸

2 ⅛╠ 5 1978 1998 ─ ─ ╩ ⇔√

♃כ♦ 1/50,000 ╩ ™√⁹ ⅜ ∆╢ ⌐╟╢ ≢⁸6

⁸7 ⁸8 ⌐ ™╙─ ⁸9 ⌐ ∆╢

╩ ⇔√╙─╩ ≤⇔⁸7 ⁸8 ⁸9 ⌐ ∆╢ ╩

⇔√╙─╩ ≤⇔√⁹ 

ꜚ♬♇♩↔≤─ │⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢ 990.50km2 ℮∟ ⅜

654.12km2 ⁸ ה ꜚ♬♇♩≢ 999.65km2 ℮∟ ⅜ 567.49km2 ⁸

ꜚ♬♇♩≢ 1209.35km2 ℮∟ ⅜ 689.98km2 ⁸≢№╢ 4- 1⁸ 4- 6 ⁹ 

 

 

4- 1 ꜚ♬♇♩─ ≤  

 

ꜚ♬♇♩
(km2) (km

2
) (km2)

▪ꜟⱪ☻ 336.38 654.12 990.50

ה 432.16 567.49 999.65

519.38 689.98 1209.35
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4- 6 ꜚ♬♇♩─ ─  

─ ⅜ , ─ ⅜ , │ ꜚ♬♇♩─ , (ẽ)│ ╩∕╣∙╣ ∆  

 

 ≤  

24 ─ ⌐ ≠⅝⁸ ꜚ♬♇♩─ ≤ ╩ ™⁸ ╠╣

√ │ ─ ╡≢№╢⁹ 

 

 ꜚ♬♇♩⌐⅔↑╢  

╠╣√ ⅔╟┘⁸ ╩╙≤⌐ ⸗♦ꜟ⌐╟╢

╩ ∫√⁹∕─ ⁸ ꜚ♬♇♩─ │ ה ꜚ♬♇♩≢

0.158 /km2(95 0. 013- 0.412 /km2)⁸ ꜚ♬♇♩≢ 0. 156

/km2( 95% 0. 039- 0. 300 /km2)≤ ↕╣√⁹ ▪ꜟⱪ☻ ꜚ♬♇♩⌐≈™≡

│⁸ ─ ⅜ ─ 2 ≤│ ⌂╡⁸ ╩ ╢↓≤⅜≢⅝⌂⅛∫√ 4- 7 ⁹ 

∕↓≢⁸ ▪ꜟⱪ☻ ꜚ♬♇♩─ │⁸ 24 ₈ ♠◐ⱡ꞉◓ⱴ

₉ ה  2013 ─ ⌐ ∂≡ ⌐

∆╢↓≤≤⇔√⁹ ⌐│⁸ ≢ ╠╣√ 2ꜚ♬♇♩─ ─

╩ ⇔√℮ⅎ≢⁸ ה ꜚ♬♇♩≤ ꜚ♬♇♩─ ─

─ ⌐ ∆╢ 4- 2 ⁸ ▪ꜟⱪ☻ ꜚ♬♇♩─ ─ ≢ ╖

↑⇔√ ≤⇔≡ ⌐ ⇔√⁹∕─ ⁸ ▪ꜟⱪ☻ ꜚ♬♇♩─ │

0.182 /km2( 95% 0.030- 0.413 /km2)≤ ↕╣√( 4- 3)⁹ 
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4- 7 ꜚ♬♇♩⌐⅔↑╢ ─  

 

 

4- ה 2 ꜚ♬♇♩≤ ꜚ♬♇♩─ 

≤ ─  

 

 

 

4- 3 ▪ꜟⱪ☻ ꜚ♬♇♩─ ─  

 

 

ꜚ♬♇♩ ה

( /km2) 0.158 0.156

─ ( /km2)

95% 0.013 0.4120.039 0.300

95% ─

(km2) 567.49 689.98

(km2) 999.65 1209.35

0.57 0.57

─

0.157

0.57

0.026 0.356

ꜚ♬♇♩
( /km2)

95%
─

ה  & 0.157 0.260 0.3560.57 1

▪ꜟⱪ☻ 0.182 0.030 0.4130.66 1.16
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 ꜚ♬♇♩↔≤─  

ꜚ♬♇♩⌐⅔↑╢◒ⱴ─ ╩ ꜚ♬♇♩ ─ ≤ ⇔⁸

↕╣√ ⌐ ꜚ♬♇♩─ ╩ ∏╢↓≤≢ ╩ ╘√⁹ 

∕─ ⁸ ꜚ♬♇♩↔≤─ │⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢ 180 (95

30- 409 )⁸ ה ꜚ♬♇♩≢ 160 (95% 13- 412 )⁸

ꜚ♬♇♩≢ 190 (95 47- 364 )≢№╢↓≤⅜ ╠⅛≤⌂∫

√( 4- 4)⁹ 

 

4- 4 ꜚ♬♇♩─  

▪ꜟⱪ☻

─

( /km2)
0.182 0.158 0.156

95% ( /km
2
) 0.030 0.4130.013 0.4120.039 0.301

(km
2
) 990.50 999.65 1209.35

( ) 180 158 189

95% ( ) 30 409 13 412 47 364

─ ( )

95% ( )

ꜚ♬♇♩

90 1185

527
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  ─  

2000 12 ─⁸ ─◒ⱴ─ ─ ⌐≈™≡ ═╢√╘⁸

╖≥╡ ⌐⅔™≡ ↕╣≡™√ 2000 12 ⅛╠ 2020

2 ╕≢─ ⁸ ⌐≈™≡ ⇔√⁹ 

 

  

─ ⅛╠ 2000 ⌐ ∑╠╣√ ╩ ⇔≡⁸∕─ ╩ 5-

1⌐ ⇔√⁹ 

 

 

5- 1 ─ ─  

 

2000 ⅛╠ 2005 ╕≢│ 50 ╩ ⇔≡™√ │⁸2006 ⌐

⇔⁸173 ⌐ ⇔√⁹∕─ 2007 ⅛╠ 2009 ⌐⅛↑≡│ ┘ ⇔⁸⅔╟∕ 50

─ ⅜ ∑╠╣√⁹2010 │ ┘ 166 ⌐ ⇔⁸2011 ⌐ 80

╕≢ ∆╢╙──⁸2012 ⌐│ 198 ─ ⅜ ∑╠╣≡™√⁹2013

≢│ 2013 ≤ 2015 ∞↑ ⅜ 100 ⌐⌂∫≡⁸∕─ ─ ─

│ 100 ╩ ⅎ⁸2019 ⌐│ ≤⌂╢ 210 ─ ⅜ ∑╠╣≡™

√⁹2020 ⌐│ ⇔√╙──⁸∕╣≢╙ 150 ™ ⌐⌂∫≡⅔╡⁸

│ ∆╢ ⌐№╢≤ ⅎ╠╣╢⁹ 

2000 ⅛╠ 2020 ⌐ ╡⁸ ⌐⅔™≡│ ⅜ 50 ─ ≤⁸2006

⁸2010 ⁸2012 ⁸2019 ─╟℮⌐ ⅜ 150 ╩ ╢ ⅜ ⇔

≡⅔╡⁸2010 ╩ ⌐ ⅜ ╩ ⇔≡™╢⁹ 

◒ⱴ│ ⌐ ⅎ╢√╘⌐⁸Ⱶ☼♫ꜝ╛Ⱪ♫⌂≥─ ╩ ⌐ ⌐ ∆╢↓≤⅜

╠╣≡⅔╡⁸ ─ ⌐│⁸ ⅜ ⇔⁸ ┼─ ⅜ ∆╢ ⌐№╢

↓≤⅜ ↕╣≡™╢(Kozakai et al.  2011)⁹ 
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─ 4 ( ⁸ ⁸ ה ⁸ ﬞ )≢ 2001 2010 ─

↕╣√Ⱶ☼♫ꜝ ⌐╟╢≤⁸2006⅔╟┘ 2010 │ ⅜ ⌂ↄ⁸

≢№∫√≤ ⅎ╠╣⁸ ≢─◒ⱴ ─ ≤╟ↄ ∆╢(  

2011)⁹╕√ 2020 ⅛╠ 4 ⌐ ∫≡ ─Ⱪ♫⁸Ⱶ☼♫ꜝ⁸◖♫ꜝ─

╩ ╢≤⁸2019 ⌐Ⱪ♫⁸Ⱶ☼♫ꜝ⅜ ≤⌂∫≡⅔╡⁸ ─ ≤

╟ↄ ⇔≡™╢ ₈ ─ ₉⁹ 

↓℮™∫√ ─ ⅛╠ ⌐ ∆╢◒ⱴ─ ╩ ≡╢↓≤╙

≢№╡⁸►▼Ⱪ ≢ ╩ ⇔≡™╢ ╙ ⌂ↄ⌂™⁹ ─

╛ ⌐⅔™≡╙ ─ ⅜ ↕╣⁸◒ⱴ─ ⌐ ≡╢╟℮

↕╣≡™╢⁹ 

╕√⁸↓╣╕≢ ─ │ 3 4 ≤↕╣≡⅝√⅜⁸2 ⌐ ↄ⌂∫≡™╢↓≤

⅜ ─ ⌐╟∫≡ ╠⅛⌐⌂∫≡™╢ 5- 2⁸Shibata et.al . 20 20 ⁹

∕─√╘⁸ │↓╣╕≢╟╡╙ ™ ≢ ─ ⅜ ↕╣╢⁹ 

 

 

 

5- 2 ─ Shibata et.al .  2019╟╡  

 

 

↕╠⌐⁸ ─℮∟ ⱷ♇◦ꜙ◖כ♪⅜ ↕╣≡™╢ ⌐≈™≡⁸

ⱷ♇◦ꜙ╩◒ⱴ─ ≤⇔≡ ⇔⁸ ⌐⅔↑╢◒ⱴ─ ─ ╩

⇔√( 5- 3)⁹ ╩ ™≡ ⌐ ⅜ ∑╠╣≡™╢↓≤⅜ ⅛∫√⁹ ⁸

╛ ⌐◒ⱴ⅜ ╣╢↓≤╙№╢↓≤⅛╠⁸ ⅝ ⅝ ⌐ ⅜ ≢

№╢≤ ⅎ╠╣╢⁹ 

 

 

/
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5- 3 ─ │ 1╩  

 

 

  

2013 ⌐ ↕╣√◒ⱴ─ ⌐⅔↑╢ ⁸ ≤

⌐⅔↑╢ ─ ╩ 5- 4⌐ ⇔√⁹ 

2011 ⅔╟┘ 2012 ⌐ ↕╣√ ⅛╠ ↕╣√ ─◒ⱴ─

│⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢ 228 ⁸ ה ꜚ♬♇♩≢ 200 ⁸

ꜚ♬♇♩≢ 295 ≢№╡⁸ ⅜ 723 ≢№∫√↓≤ ה

 2013 ╩ ↑⁸ 4 ♠◐ⱡ꞉◓ⱴ ─ ≢⁸ ≤

╩ ╦∑√ ─ │ 70 ≤ ↕╣≡™╢⁹ 

2013 ⅛╠ 2015 │⁸ ⅔╟┘ ≤ ⌐⅔↑╢ ╩ ╦∑

√ │ ╦∑≡ 20 ≢ ⇔≡™√⅜⁸2016 ╩ ⌐ ⅜

⇔≡™√⁹↓╣│⁸ ∂◒ⱴ⅜ ↕╣╢↓≤╛⁸ ™ ≢ ↕╣╢

⌂≥⁸ ┼─ ꜠ⱬꜟ⅜ ™◒ⱴ⅜ ⅎ≡™╢√╘⌐⁸ ⇔≡™╢≤ ⅎ╠╣╢⁹ 
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5- 4 ≤ ─  

 

≢│ 2006 ─ ╩ ↑⁸ 2007 ─◒ⱴ⌐╟╢ ⅔╟┘

─ ⅔╟┘ ╩ ≤⇔√₈ ♠◐ⱡ꞉◓ⱴ ⱴ♬ꜙ▪ꜟ₉⅜ ↕╣

√⁹ ╛ ≢№∫≡╙⁸ ↕╣√ ─ ⌂™◒ⱴ╩ ⌐ ⇔ ∆

╢ ⅜ ╡ ╣╠╣⁸2013 │ ⅜ 5 ≢ ⇔⁸2020 ⌐

│ 14 ╕≢ ⇔√ 5- 5 ⁹ 

 

 

5- 5 ─  
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≤ ⌐⁸ ⱷ♇◦ꜙ◖כ♪⅜ ↕╣≡™╢ ⌐≈™≡⁸

ⱷ♇◦ꜙ╩◒ⱴ─ ≤⇔≡ ⇔⁸ ⌐⅔↑╢◒ⱴ─ ─ ╩

⇔√( 5- 6)⁹ 

2013 ⅛╠ 2020 ─ ⁸ ⌐ ∆╢ ≤ ╩ ™≡ ≡─

≢ ↕╣≡™√ 3 ⁹ ⁸ ⁸ ≢│⁸ ⌐╟╢ ─

⅜№∫√⅜⁸3 ⱷ♇◦ꜙ ⅜ ↕╣≡™⌂⅛∫√√╘ ⌐ ∆╢↓≤⅜≢⅝⌂⅛

∫√⁹ 

≢│ │⌂⅛∫√╙──⁸2018 ⁸2019 ⌐∕╣∙╣ ∏≈

⅜ ∑╠╣≡™╢⁹╕√⁸8 ─ │⁸ ⅜ 34 ⁸ ⅜ 27 ⁸

⅜ 21 ─ ≢ ⅛∫√( 4)⁹ 

 

 

5- 6 ─ │ 1╩  
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 ≤ ─  

2000 ⅛╠ 2020 ╕≢─ ≤ ≤ ─

≤─ ╩ ⇔≡ ╢≤⁸ │ ≤ ─ ─ ⅜╖╠╣√ 5-

7 ⁹↓─ ⅛╠⁸ ≤◒ⱴ─ ╖ ↑⅜ ≢№╡⁸ ⌐◒ⱴ⅜ ╟╠⌂™╟

℮⌂ ⅜ ≢№╢≤ ⅎ╠╣╢⁹∕─╟℮⌂ ╡─√╘⌐│⁸ ─ ╩

™⁸ ─ ⌐◒ⱴ─ ⌐⌂╢◗Ⱶ╩ ⅛⌂™↓≤⁸ ↕╣√ ─

⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 

 

 

5- 7 ≤ ─  
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─ ≢│ 3≈─ ꜚ♬♇♩≢ ╩ ⇔⁸ ≢ ╠╣√ ─

─ ╩ ™≡◒ⱴ─ ≤ ╩ ⇔√⁹ 

⌐⅔™≡│ ⌐ ╩ ╓∆ ₁⌂ ⅜№╢⁹ ≢│

─ ⌐⅔↑╢◒ⱴ─ ≤ ─ ⅜ ∆ ≤⁸ ─ ⅔

╟┘ ─ ⌐≈™≡ ⇔√⁹ 

 

 ─◒ⱴ─ ─  

24 ╦╣√ ⌐ ≠ↄ ꜚ♬♇♩⌐⅔↑╢ ╩⁸ 12

₈ ♠◐ⱡ꞉◓ⱴ ₉⌐ ↕╣≡™╢ ≤ ⇔√ ⁸

≡─ ꜚ♬♇♩⌐⅔™≡ ⅜ ⇔√≤ ↕╣√⁹ ▪ꜟⱪ☻ ꜚ♬♇♩≢

│ 130 ⅛╠ 230 ┼⁸ ה ꜚ♬♇♩≢│ 120 ⅛╠ 200 ┼⁸

ꜚ♬♇♩≢│ 150 ⅛╠ 300 ┼≤⁸1.6 2 ⌐ ⇔≡™╢ ⅜

↕╣√ 6- 1 ⁹⇔⅛⇔⁸ 24 ─ ⌐⅔↑╢ ≢│⁸ 12 ≤

⅜ ℮↓≤╛⁸ ⸗♦ꜟ⌐╟╡ ╠╣√ ─ ⅜ ™

≤™℮ ╩ ⇔≡⅔╡⁸ ─ ⅜ 12 ⌐ ═ 1.6 2 ⇔√≤

↑╢─│ ≢⌂™≤⇔≡™√⁹ 

 

 

 

6- 1 ─◒ⱴ─ ─  

 

─ ™╛⁸ ─ ─ ╩ ⇔√ ≢ ╦╣√ ─ ⁸

│ 24 ₈ ♠◐ⱡ꞉◓ⱴ ₉⌐ ↕╣≡™╢

─ ╩ ═╢≤⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ 230 ⅛╠ 180 ┼⁸

ה ꜚ♬♇♩≢│ ⅜ 200 ⅛╠ 160 ┼⁸ ꜚ♬♇♩

≢│ 300 ⅛╠ 190 ┼≤⁸ ≡─ ꜚ♬♇♩≢ ⅜ ↄ ↕╣√ 6-

1 ⁹ │ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ 2 ⁸ ה ꜚ♬♇♩│ 2 ⁸

ꜚ♬♇♩≢│ 4 ≢№∫√⁹ ─ ⅛╠ ∆╢≤⁸ ─◒ⱴ

0
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─ │ 24 ─ ╟╡ ⇔≡™╢ ⅜№╢≤ ↕╣√⁹√∞⇔⁸

⸗♦ꜟ⌐⅔™≡ ↕╣╢ │⁸95% ─ ⅜№╢ ≢

№╢⁹ 24 ≤ ─ ─ │ ─♃כ♦╢№⅜ ≢ ∫≡⅔╡⁸

≢│⌂™↓≤⌐ ∆╢ ⅜№╢⁹ 

5 ⌐⅔↑╢ ─ ─ ⁸ ≢│ 2006 ◒ⱴ─ ⅜ ╡

⇔ ⇔⁸∕╣⌐ ™ 2010 │ ⁸ ≤╙⌐ ╛⅛⌂ ≢№╢

↓≤⅜ ↕╣√⁹ ⁸ ⁸ ⌂≥ ⌐⅔™≡╙ ⅜ ≢№╢

↓≤⅜ ↕╣≡™╢⁹ ⌂ ⅛╠ ≡╙⁸ ─ ╩ √∑┌⁸ ⌂

─ ⁸◒ⱴ─ │ 20%⌐ ⇔( ╠ 2011)⁸ ⌐⅔™≡╙ │

11.6% 13.5%  2020 ≢№╢≤™℮ ╙№╢⁹ ⌐⅔↑╢ ⌂™ ╩

∆╢≤⁸ ─◒ⱴ─ │ ⇔≡™╢ ╙№╢⁹ 24 ≤ ─

╩ ≢ ∆╢≤ │ ⇔≡™╢≤ ↕╣⁸ ⌐ ⇔≡™⌂™╟

℮⌐ ∂╢⁹ 

Ⱬ▪♩ꜝ♇ⱪ ⌐╟╢ ─ ⅜⁸ ─◒ⱴ─ ⌐ ═ ↄ ↕

╣╢ ≤⇔≡ ⅎ╠╣╢─│⁸ ─ ⌐╟╡◒ⱴ─ ⅜ ⇔⁸ ⅜

↕ↄ⌂╢↓≤≢⁸ ⌐Ⱬ▪♩ꜝ♇ⱪ⌐ ↕╣╢ ⅜ ⇔√ ≢№╢⁹○◓

꜡☺◌β1╩ ⌐ ╦╣√ ⌐╟╢≤⁸ ⌐╟╡ ⅜ ∆╢↓≤≢⁸

⅜ ∆╢↓≤⅜ ↕╣≡™╢( Parker 1988, Mysterud  & Ostbye 1999)⁹ ∂ↄ

≢№╢◒ⱴ╙ ─ ╩ ∆╢ │ ™⁹ ≤ 24 ⌐

╩ ∫√ 7 ⌐⁸ ≢ 1mm ─ ⅜ ↕╣√ │⁸ 24 │ 31 14

≢№∫√─⌐ ⇔⁸ 2 │ 28 ≤⁸2 ─ ≢№∫√⁹╕√⁸ ⌐ ⇔≡

╙⁸ 24 ─ 7 │ 163mm≢№∫√─⌐ ⇔⁸ 2 │ 561mm≤ 3.5 ─ ⅜

↕╣≡™╢ ⁸ ♃כ♦ ⁹ 2 │ 24 ⌐ ═ ⅜

™↓≤⅛╠⁸◒ⱴ─ ⅜ ⇔√↓≤≢ ⅜ ─Ⱬ▪♩ꜝ♇ⱪ≢ ↕╣

╢↓≤⅜ ⇔⁸ ─ ⅜ ↄ ↕╣√≤ ⅎ╠╣╢⁹ 

◒ⱴ─ │ ⇔≡™⌂ↄ≡╙⁸◒ⱴ⅜ⱥ♩─ ┼ ∆╢ ⅜ ∆╣┌⁸

╛ │ ∆╢⁹ ⁸ ⌐ ⌐ ∆╢♬ⱱfi☺◌─ ⌐╟╡

─ ─ ⅜ ⇔≡™╢⁹♬ⱱfi☺◌≤◒ⱴ│ ─ ≤≤╙⌐ ∆╢

─ ╙ ∆╢⁹ ≤ ⌐ ╢ 4 │ ≤╙ⱥⱡ◐⌂≥─ ╩ ⅞

⇔⁸ ⌐⌂╢≤ ╛◘◘⌂≥─ ╩ ∆╢⁹ ⌐⌂╢≤◐ⱡ◖≤ ╙

─ ≤⌂╢⁹↓─√╘♬ⱱfi☺◌─ ⌐╟╢ ─ │⁸ ╩ ⌐

∆╢ ─◒ⱴ ה  1997 ─ ─ ⌐ ⅜╢ ⅜№╢⁹ ⌐

─ ≤ ─ ─ ⌐╟╡◒ⱴ─ ⅜ ⇔≡™√ ⁸

╩ ╘√◒ⱴ⅜ ┼ ∆╢ ╙ ∆╢≤ ⅎ╠╣╢⁹ ⅎ≡⁸ ≢

⌐⅔↑╢ ─ ⅜ ⇔⁸ ─ │ ⇔≡™╢⁹ ⁸◒

ⱴ─ ╛ ⅜ ⇔≡™╢─│↓╣╠─ ⅜ ⇔≡™╢≤ ↕╣╢⁹╕√⁸

ⱷ☻─◒ⱴ│ ≢№∫≡╙⁸ ⅜ ↄ⌂↑╣┌⁸ │ ∑∏⁸ ┘

╩ ╦⌂™≤™℮ ⌂ ╩ ∆╢⁹ ⅜ ∆╢↓≤≢ ⇔

⌂™ ⅜ ∆╣┌⁸ │ ╟╡╙ ⇔≡™⌂™↓≤⅜ ↕╣╢⁹ 

β1: Odocoileus hemionus, ▪ⱷꜞ◌ ≢ ⌐╖╠╣╢ ⅜ ™◦◌, 2m, 68kg 140kg(○☻),57kg 79kg(ⱷ☻)  
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 ─ ─  

─ ⅛╠ 24 ⌐ ═ ⅜ ⇔√↓≤╩ ≠↑╢↓≤│

⇔™≤ ⅎ╠╣╢⁹∕─ ≤⇔≡⁸ ⌐⅔↑╢ ─ ↕⅜ →╠╣╢⁹

─ ↕│ 95% ─ ⅜ ⇔≡⅔╡⁸ ≤ ─ ≢ ↕╣√

24 ─ ה ꜚ♬♇♩⌐⅔↑╢ 95% │ 40- 400 ≢№∫√─⌐

⇔⁸ ─ ה ꜚ♬♇♩⌐⅔↑╢ 95% │ ⅜ ↄ⁸13- 412 ≢№∫

√ 6- 1 ⁹≈╕╡⁸ ─ │ 24 ─ ⌐ ═≡╙ ⅜ ™⁹ 24

─ ≢╙⁸ ⌐ ─ ╡ ⅜ ™↓≤⅜ ↕╣≡⅔╡⁸ ─↕

╠⌐ ™ ─ ⅛╠ ⅜ ⇔√≤ ↑╢↓≤│ ≢│⌂™⁹ 

 

 

6- 1 ꜚ♬♇♩⌐⅔↑╢ ─  

 

 

─ ⅜ ™ ≤⇔≡ ⅎ╠╣╢─│⁸ ─ ⌂↕≢№╢⁹↓↓≢

™℮ ≤│⁸ ⌐ ─♩ꜝ♇ⱪ╩ ╣√ ─ ≢№╢⁹ ꜚ♬♇

♩─ ─ │⁸ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ ↕╣√ 13 ─℮∟ 0 ⁸

ה ꜚ♬♇♩≢│ ↕╣√ 15 ─℮∟ 1 ⁸ ꜚ♬♇♩≢│

↕╣√ 19 ─℮∟ 2 ≢№∫√ 6- 1 ⁹ 24 ─ ה ꜚ♬♇

♩⌐⅔↑╢ ≢│⁸ ↕╣√ 14 ─℮∟ 4 ⅜ ↕╣≡⅔╡⁸ ─

│⁸ ─ ─◒ⱴ─ ┼─ ╙№╡ 24 ⌐ ═≡╙ ™⁹

⸗♦ꜟ│ ⌐⁸ ⅜ ↕╣⌂™≤⁸ ─ │≢

⅝⌂™⁹╕√⁸ ⅜ ≢⅝≡╙⁸∕─ ⅜ ⌂™ ⁸ ─ ™

╩ ╢↓≤│≢⅝⌂™⁹ ⌐╟╢≤⁸ ⸗♦ꜟ≢│⁸ 10 ⁸

⌐│ 20 ─ ⅜ ≢№╢≤↕╣≡™╢(Efford et al.  2004)⁹

─ ⅜ ▪ꜟⱪ☻ ꜚ♬♇♩≢│ ╠╣∏⁸ ה ꜚ♬♇♩≤

ꜚ♬♇♩⌐⅔™≡╙ 95% ⅜ ↄ ⅜ ™ ≤⌂∫√─│ ─

⌂↕⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

─ ╡⁸ ↕╣╢ ─ ⅜ ─ ™ ⌐⅔™≡ ╙ ≤⌂╢⁹

─ ≢│⁸ ⌐│♩ꜝ♇ⱪ⅜ ≢⅝⌂⅛∫√√╘⁸♩ꜝ♇ⱪ ─ ⅜ ™≡

ꜚ♬♇♩
♩ꜝ♇ⱪ
( )

─
( )β1

95%
( )

24 30 200 40-400 4

2 25 158 13-412 1

24 - 228 46-456 -

2 25 180 30-409 0

24 - 295 59-590 -

2 25 189 47-364 2

ה

▪ꜟⱪ☻

β1 24 ─ ▪ꜟⱪ☻≤ ꜚ♬♇♩─ ⅔╟┘⁸ 2 ─ ▪ꜟ
ⱪ☻ ꜚ♬♇♩─ │ ─ ⅛╠ ⌐
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⇔╕℮ ≤⌂∫√√╘⁸ ⌂╢♩ꜝ♇ⱪ≢─ ⅜ ↄ⌂∫√≤ ⅎ╠╣╢⁹╕√⁸

⇔√ ─ ™ ⌐╟╡◒ⱴ─ ⅜ ⇔√↓≤╙⁸ ⅜ ⇔√

≤⇔≡ ⅎ╠╣╢⁹ 

╩ ↕∑╢⌐│⁸♩ꜝ♇ⱪ ╩ ↄ∆╢↓≤≤⁸◘fiⱪꜞfi◓☿♇◦ꜛfi

─ ╩ ╛∆↓≤⅜ ≢№╢⁹ ≢⅝╢♩ꜝ♇ⱪ─ ⅜ ╠╣≡™╢ ⁸

╩ ⇔≡≢╙♩ꜝ♇ⱪ ╩ ∆╢↓≤⅜ ≤⌂╢ 6- 2 ⁹ ≤⇔≡⁸

5km×5kmⱷ♇◦ꜙ ⌐ 6 8 ─♩ꜝ♇ⱪ⅜ ↕╣╢↓≤⅜ ╕⇔™⁹╕√⁸◘fi

ⱪꜞfi◓☿♇◦ꜛfi⌐ ⇔≡╙⁸☿♇◦ꜛfi ⅜ ™╒≥ ⅜ ≢⅝╢ ⅜

∆╢⁹ ─↓≤╩ ⇔√ ≢ ╩ ℮↓≤≢⁸ ⅜ ⇔

─ ⅜♃כ♦™ ╠╣╢≤ ⅎ╢⁹ 

 

 

6- 2 ╩ ╛∆√╘─♩ꜝ♇ⱪ ─▬ⱷכ☺ 

ừ │♩ꜝ♇ⱪ─ ,  ẽ│ ⁸ẽ│ ╩ ∆.  

 

─ ╩ ↕∑╢╙℮ ≈─ ≤⇔≡⁸ ─ ⌐ ∫≡ ⸗♦ꜟ─

╩ ∆╢↓≤⅜ →╠╣╢⁹ │ 24 ≤ ─ ≢ ╩

∫√⅜⁸ ⅜ ™ ≤⌂∫√⁹SPACECAP─ ⌐ ⇔≡│⁸™ↄ≈⅛⸗♦ꜟ─

╩ ∆╢↓≤⅜ ≢№╡⁸∕╣╠─ ╩ ⌐♃כ♦√╣╠ ⇔√ ⌐ ∆

╢↓≤≢⁸ ─ ⅜ ∆╢ ⅜№╢≤ ⅎ╠╣╢⁹ ≤⇔≡ →╠╣╢─│⁸

♩ꜝ♇ⱪⱢ♇Ⱨכ─ ─ ─ ⇔≢№╢⁹♩ꜝ♇ⱪⱢ♇Ⱨ⁸│≥כ◒ⱴ⅜

⌐ ™≡⇔╕™⁸ ╙♩ꜝ♇ⱪ⌐╛∫≡ↄ╢ ≢№╢⁹ ≤⇔≡⁸ ⅜

™ ╩ ∆╢≤⁸♩ꜝ♇ⱪⱢ♇Ⱨכ⅜ ⇔╛∆™⁹ ─ ⌐⅔™≡♩ꜝ

♇ⱪⱢ♇Ⱨכ⅜ ∂≡™√⅛ ∆╢√╘⌐⁸ ꜚ♬♇♩≢ ↕╣√ ─℮∟⁸

∂♩ꜝ♇ⱪ╩ ╙ ╣≡™√ ─ ╩ ⇔√ 6- 2 ⁹∕─ ⁸ ▪ꜟⱪ☻

ꜚ♬♇♩≢│ 13 ─℮∟ 2 ⁸ ה ꜚ♬♇♩≢│ 15 ─℮∟ 3

⁸ ꜚ♬♇♩≢│ 19 ─℮∟ 1 ≢№∫√⁹↓─ ⅛╠♩ꜝ♇ⱪⱢ

♇Ⱨכ╩ ↓⇔≡™√ ─ │ ↄ⁸ ─ ≢│♩ꜝ♇ⱪⱢ♇Ⱨכ⅜ ∂≡™

╢ │ ™≤ ≢⅝╢⁹ │ 24 ─ ≤ ∆╢√╘⌐⁸♩ꜝ

♇ⱪⱢ♇Ⱨכ│ ∂≡™√≤™℮ ─╙≤ ╩ ∫√⅜⁸♩ꜝ♇ⱪⱢ♇Ⱨכ│ ∂≡

™⌂™≤™℮ ≢ ╩ ℮≤ ─ ⅜ ⇔⁸ ╙ ∆╢ ⅜№

╢⁹ 
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6- 2 ─ ≢♩ꜝ♇ⱪⱢ♇Ⱨכ╩ ↓⇔≡™√ ─  

  

 

╙℮ 1≈│ ╩ ∆╢ ─ ⇔≢№╢⁹ ─ │⁸

╩ ∆╢√╘⌐⁸ 24 ─ ≤ ∂⁸ ╙ ⌐№╢♩ꜝ♇ⱪ─ ⅛╠

10km─Ᵽ♇ⱨ□♂כfi╩ ⇔√ ─ ≤⇔√⁹↓─Ᵽ♇ⱨ□♂כfi─ ⅜⁸

─◒ⱴ─ ⌐ ⇔≡™⌂™ ⁸ ─ │ ⁸ ╙ ⌂ↄ⌂╢≤ ⅎ

╠╣╢⁹Ⱬ▪♩ꜝ♇ⱪ╩ ⇔√ ╛⁸ ≢ ╠╣≡™╢◒ⱴ─ ─ ⅛╠

⌐ ⇔⁸ ⌂Ᵽ♇ⱨ□♂כfi╩ ∆╢↓≤≢⁸ ─ ⅜ ⇔⁸

╙ ∆╢ ⅜№╢⁹ 

 

  

ꜚ♬♇♩
( )

∂♩ꜝ♇ⱪ╩
╣≡™√ ( )

♩ꜝ♇ⱪⱢ♇Ⱨכ─
─ (%)

▪ꜟⱪ☻ 13 2 15

ה 15 3 20

19 1 5
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