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1. │∂╘⌐ 

 

1-1 ≤  

│⁸ ⌐⅔↑╢ ╩ ∆╢ ≢ ⌂ ⅝╩ √⇔≡™╢≤≤╙⌐⁸ ─

╛ ≤⌂∫≡ ╩ ⅎ≡™╢ ⌂ ≢№╢⅜ 2002

http://www.jfa.maff.go.jp/j/kikaku/tamenteki/kaisetu/moba/moba_genjou/⁸∕─ ╛ ⅜

⅛╠ ↕╣≡™╢⁹ ⌐╙ ⅛⌂ ─ ⅜ ╠╣≡™╢⅜⁸™ↄ≈⅛─ ≢│⁸

≤ ⌐∕─ ⅜ ↕╣≡™╢ Fujita et al., 2006 2007⁹ ⁸ ⅛⌂ ≠

ↄ╡⌐ ↑√ ─ ⌂≥⌐╟╡⁸∕─ ╩ ∫≡™ↄ√╘⌐│⁸∕─ ╛ ⌐

≈™≡ ─ ₁⌐ ╩ ╘≡╙╠℮≤≤╙⌐⁸ ─ ╛∕─ ╩ ⌐ ∆╢↓

≤⅜ ≢№╢⁹ 

☿fi♃כ ⁸NPEC ≢│⁸ 24 26 ─ 3◌ ⌐╦

√╡⁸ ─ ⌂ ⌐⅔™≡⁸ ⌐╟╢ ╩ ℮≤≤╙⌐⁸

─ ╛ ─ ╩ ≢─ ⌂≥⌐╟╡ ⇔⁸ ─ ╩ ╠

⅛≤⇔√⁹↕╠⌐│⁸ ⅛⌂ ╩ ⇔≡⁸ ⅛╠ ה ─ ╛

⌐⅔↑╢ ─ ⌐≈™≡⁸ ה ╩ ⌂⅜╠ ╩ ⇔≡⅝√⁹3◌ ─

≢№╢ 26 ⌐│⁸ ╠╣√ ⌐≈™≡ ╩ ℮≤≤╙⌐⁸ ─ ╛

⁸ ─ ─ ╛ ≢ ↕╣≡™╢ ─ ⌂≥⁸ ≢ ↕╣√

⌐≈™≡≤╡╕≤╘╩ ∫√⁹ 

27 ⌐│⁸↓─≤╡╕≤╘ ╩╙≤⌐⁸ ─ ₁⌐ ─ ╩ ⇔≡╙╠℮

√╘─ ╩ ∆╢≤≤╙⌐⁸ 3 ◌ ≢│ ≢⅝⌂⅛∫√ ⌐ ∆╢▪ⱴ⸗

─ ╩ ╠⅛⌐∆╢√╘⌐⁸ ≢─ ◌ⱷꜝ⌐╟╢ ╩ ∆╢≤≤╙

⌐⁸ ╩ ™√ ╩ ∆╢⁹ 

 

1-2 ≤│ 

─ ─ ⌐ ≢│⁸ ─ ╛ ≤ ∂╟℮⌐ ─ ╛ ⅜ ⇔≡

⅜╢ ⅜№╡⁸↓╣╠╩₈ ₉≤ ╪≢™╢ ╒⅛, 2009⁹ │ ⌐ ∆╢

─ ≢⁸ ⁸ ⁸ ─ ⱪ№╡⁸כꜟ◓3 ⌐ ה ⌐ ∆╢⁹ │

≢ ⇔√ ─℮∟ ⌐ ─ ╩ ⇔√ ≢⁸ ⌐ ⌐ ∆╢⁹ │⁸

∆╢ ⌐╟╡⁸◖fiⱩ ⁸▪ꜝⱷ ⁸◌☺ⱷ ⁸●ꜝ⸗ ⱱfi♄꞉ꜝ ─ ♥fi◓◘

⁸▪ⱴ⸗ ≤ ┬ , 2010⁹ 

 



 

2 

 

●ꜝ⸗  ▪ⱴ⸗  

 

1-3 ⌐⅔↑╢↓╣╕≢─  

↓╣╕≢ ⌐⅔™≡ ↕╣√ ⌐╦√╢ ⌐│⁸ 1-1⌐ →√╙─

⅜№╢⁹↓╣╠─ ⅛╠⁸ ─ │⁸937 ha 1978 ќ781 ha 1993 ќ

1101 ha 2001 ќ1067.8 ha 2012 ≤ ⇔≡⅔╡ 1-1 ⁸ ─ │╛╛

⌐№╢╟℮⌐╖ⅎ╢⁹⇔⅛⇔⁸ ⅜ ⅝ ╡⁸ ⅔╟┘ ⌂≥≤ ⌂

∫≡⅝≡⅔╡⁸ ─ ⌐╟∫≡ ↕╣╢ ─ ⅜ ⅜╡⁸ ⅜ ↄ⌂∫√

⅜№╢↓≤╩ ⇔⌂↑╠┌⌂╠⌂™⁹ 

 

1- 1 ⌐⅔↑╢  

 

 1978 2 ה  ◗fi◘ה

  

ה ☿fi♃כ 1994 4

  

1998 5   

 2002 13  

2007 18   

2013 23   

∕─  ≤ 2003 14 ה

  

NPEC ☿fi♃כ 2013 2014 2015 24 ה

25 ה 26 ◓fi◦fi☿♩כ⸗ꜞ  
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1- 1 ⌐⅔↑╢ ─  

1978 , 1994, 1998; , 2002; , 2013  

 

1- ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ 4 ⱴ♇Ⱨfi◓ 

╩ ⇔≡ ↄ√╘⌐│⁸∕─ ─ ╩ ⌐⸗♬♃ꜞfi◓∆╢ ⅜№╢⁹

─ ╩ ∆╢√╘⌐│⁸ ⅛╠─ ╛ ─ ⌂ ╩│∂╘

₁⌂ ⅜ ∆╢⅜⁸™∏╣╙ ≤ ⅜ ∆╢⁹ ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ

ⱴ♇Ⱨfi◓│⁸ ⅛╠ ∆╢ ─☻Ɑ◒♩ꜟ ╩ ⇔⁸ ⌐ ╩ ╢

≤⇔≡ ╠╣≡⅔╡⁸ ⌐ ♃כ♦─ ⅜ ≢№╢↓≤╛⁸ ⌐ ↕╣√

♃כ♦ ♃כ♦Ⱪ▬◌כ▪ ─ ⅜ ≢№╢↓≤⁸↕╠⌐│ ⌐ ╩ ∆╢↓

≤⌐╟╡⁸ ™ ⌐⅔↑╢ ╩╟╡ ⌐ ≢⅝╢≤™∫√ ╣√ ⅜№╢⁹

1-2⌐⁸ ⌐ ∆╢ ─ ╩ ∆⁹ 

 

1- 2 ⌐╟╢  

0

200

400

600

800

1000

1200

1978 1993 2001 2011

h
a
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1-5 ⌐⅔↑╢ NPEC⌐╟╢  

24 ⅛╠ 26 ⌐ ⇔√ ⌐╟╡⁸ ─≤⅔╡─ ⅜ ╠╣√⁹ 

ה ⌐ ∆╢ ─ 2010 2 22 ─ ⌐╟╡⁸●ꜝ

⸗ ⅔╟┘∕─ ─ ⅜ 189ha≤ ↕╣√⁹ ⅛╠ ─ 2010 2 22

─ ⌐╟╡⁸ ─ ⌐ ↕╣√ ╛ ⌐ ∆╢ ╩ ╠⅛

≤⇔⁸ ⅛╠ ─ 2009 11 7 ⅛╠│⁸ ╩ ∆╢

─ ╩ ⇔√⁹ 

ה ⁸ ⁸ ⌂╠┘⌐ ─ ⌐⅔™≡ ╩ ⌐ ⇔⁸

─ ⌂ ⌐ ∆╢ ╛⁸ ⌐ ∆╢ ─ ╛ ╩ ╠⅛⌐⇔√⁹

≢ ∆╢≤⁸ ≢│ⱱfi♄꞉ꜝ ⅜ ╩ ╘⁸ ≢│ ≢№

╢ⱴ◒◘⅜ ╙ ↄ⁸ ≢│ⱱfi♄꞉ꜝ ╛♠ꜟ▪ꜝⱷ ⁸ ≢│ⱱfi♄

꞉ꜝ ⅜ ⇔√⁹ ⁸ ⁸ ≢│⁸○○Ⱬⱦ●▬⌂≥─ ⅜ ≢

╙∫≤╙ ⅛∫√⁹ ≢│⁸ ≢│ ≤ ⌐ ⅜ ╙ ⅛∫√⅜⁸

≢│ ≤ ⅜⁸ ≢│ ⅜ ╙ ⅛∫√⁹ 
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2 ⱦ♦○◌ⱷꜝ⌐╟╢  

 

2-1  

⌐⅔™≡ ⌐╟╢ ╩ ∆╢√╘⌐│⁸ ≤∆╢

≢⁸ ╘ ─ ⅜ ≢№╢─⅛ ≢№╢─⅛≤™∫√ ╩♃כ♦ ⇔⁸ ♦

≡⇔≥♃כ ∆╢ ≢№╢↓≤⌐ ⅎ⁸ ⅜≥╣∞↑ ⇔ↄ ↕╣√⅛ ╩ ℮

√╘⌐╙⁸↓╣╠─ ⅜♃כ♦ ≢№╢⁹∕↓≢⁸ ⌐╦√╢ ╩♃כ♦

⌐ ∆╢√╘⌐⁸ ─ ⱦ♦○◌ⱷꜝ⌐╟╢ ╩ ⇔√⁹ 

 

2-2  

2- 2- 1 ⱦ♦○◌ⱷꜝ⌐╟╢  

⅛╠ ⱦ♦○◌ⱷꜝ╩ ∆╢↓≤⌐╟╡⁸ ─ ╩ ⇔√⁹ ⌐ │

20m ⌐ ⌐ ↕╣╢↓≤⅛╠⁸ │ 20m ─ ⌐ ⇔⁸ ╩

∆╢ ─╒╓ ╩ ╗╟℮⌐ ╩ ⇔√⁹ 

ⱦ♦○◌ⱷꜝ ╖╢∙℮ Pro ⱨ□כ◦♩☻כfi 2- 1 ╩ ⅛╠ ╕

╩ꜟⱩכ◔≢ ╡ ⇔≡ ⇔⁸ ⅝⌐ ⅎ ↑╠╣√ 4≈─◌ⱷꜝ 90 ↔≤⌐ 4

≤ ⅝─ 1≈◌ⱷꜝ⌐╟╡ ↕╣╢ ─ ╩⁸1 №√╡ 1 ⸗♬

≢כ♃ ∆╢≤≤╙⌐ ⇔√⁹◌ⱷꜝ─◔כⱩꜟ≤ ⌐ⱪכ꜡√∫⌂≥ 1m ╖≢ ─

≤⌂╢ ╩ ╡ ↑⁸ ⌐⅔↑╢ ╩ ∆╢≤≤╙⌐⁸ כ●꜡♃כ♦ JFE▪

♪Ᵽfi♥♇◒ DEFI- D5HG╩ⱦ♦○◌ⱷꜝ─ ⌐ ╡ ↑⁸ ─ ╩ ∫√⁹

─ │⁸ ─ GPS♦כ●꜡♃כ Wireless GPS Logger M-241 Holux

⌐╟╡ ⇔√⁹ 

↕╣√ ╩ ⌐כ♃♬⸗ ⇔≡⁸ ─ ה ⅜ ⇔≡™⌂™ │

╩⁸ ה ⅜ ⇔≡™╢ ⌐│∕─ ╙⇔ↄ│ ╩ ⇔√⁹ ▪ⱴ

⸗ ⅜ ≢⅝√ ⌐│⁸ ─ ╡─ ⌐╟╡ ⌐⅔↑╢ ╩ꜝfi◒

↑⇔√⁹ ─ │⁸ ⅝─ 4 ≈─◌ⱷꜝ─ ⌐⅔™≡⁸ᵑ™∏╣⅛ ≈─◌ⱷꜝ≢▪ⱴ

⸗ ⅜ ≢⅝╢ ╒≤╪≥⌂⇔ ⁸o ™∏╣⅛ ≈─◌ⱷꜝ≢▪ⱴ⸗ ⅜ ≢⅝╢

⌂™ ⁸ᵓ ≈─◌ⱷꜝ≢▪ⱴ⸗ ⅜ ≢⅝╢ ™ ⁸ᵔ ≈─◌ⱷꜝ≢ ─ ™▪ⱴ

⸗ ⅜ ≢⅝╢ ⁸ᵕ ≈─◌ⱷꜝ≢ ─ ╘≡ ™▪ⱴ⸗ ⅜ ≢⅝╢

⁸─ ⌐ ⇔√⁹ ─ │⁸ ─ ☿fi♅ ⅛╠ ⅝⌐ ⇔√◌ⱷꜝ─

╩ ™⁸ ⌐ ╘╢▪ⱴ⸗ ─ ⅜⁸ᵑ ≈─ ≢ ─▪ⱴ⸗ ─ ⅜ ╠╣

╢ ╒≤╪≥⌂⇔ ⁸ᵒ25% ⁸ᵓ25~49% ⁸ᵔ50~74 ⁸ᵕ75%

─ ⌐ ⇔√⁹ 

11 4 ⌐ ⌐≡⁸ ⱦ♦○◌ⱷꜝ─ ⅜≥─ ⅛╩ ═√⁹ 1.7 ─

ⱦ♬כꜟⱤ▬ⱪ ↕ 48 ⁸ ⁸≢כ꜠◓│ ╩ ╘╢√╘⌐ ≤ ─ⱦ♬כ♥ꜟכ

ⱪ╩ ⅝ ↑√╙─⁹ ⁸ ⱦⱤ▬ⱪ ╩ ⅛╠ ⇔⁸ ⱦ♦○◌ⱷꜝ─⸗♬♃כ

⌐ ╢ ╩ ≡⁸ ⱦⱤ▬ⱪ╩ ≢⅝╢ ╙ ™ ╩ ═√⁹ ╩ ⇔√ ⅜

─ ≢№∫√↓≤⅛╠⁸ │ ⌐ ↄ⁸ ⱦ♦○◌ⱷꜝ≢ ⱦⱤ▬ⱪ╩ ≢⅝√

│ ≢ 150 ≢№∫√⁹ 
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2- 1 ⱦ♦○◌ⱷꜝ ╖╢∙℮ Pro  

 

 

 

 

2- 2- 2 ⌐⅔↑╢  

─ 2014 11 22  3- 3 ─ ⌐ ╦∑≡⁸

─ ╩⁸ 27 6 19 ≤ 6 22 ⌂╠┘⌐ 27 11 2 ≤

4 ⌐ ⇔√⁹⌂⅔ ≢│⁸⅛╘╛ ─ ⁸⌂╠┘⌐

─ ╩ √⁹ 

│⁸↓╣╕≢⌐ ╠╣≡™╢ ─ 20m ⌐⅔↑╢▪ⱴ⸗─

2001 2007 ה 2007 2013 ╩ ⌐⁸4≈⌐ ↑≡

⇔√⁹ ⅛╠⁸ᵑ ≤─ ⌐ ™₈ ₉⅛╠₈ ₉ ⅜ ╕≢─ ⁸ᵒ₈

₉─ ⅛╠ ⌐⅛↑≡─ ⁸ᵓ₈ ₉⅛╠ ⌐

⅛↑≡─ ⁸ᵔ ⅛╠ ─₈ ₉⌐⅛↑≡─ ⌐ ⇔√⁹ ─ ⌐

6 ─◓ꜞ♇♪ꜝ▬fi╩ ⅝⁸∕╣╠─ ╩ ─ ≤⇔≡⁸▪ⱴ⸗─

⅜ ≢⅝╢╟℮⌐ ─ ╩ ≢ ⇔√ 2-1⁸ 2-2 ⁹

⌂⅔⁸ ≤ ─ ─ │∕╣∙╣ ⌐ ⇔√╙─≢№╡⁸ ∂ ≢

╙ ≤│⌂∫≡™⌂™⁹ 
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2- 1 ⌐⅔↑╢ ⱦ♦○◌ⱷꜝ⌐╟╢ 6  

 

2- 2 ⌐⅔↑╢ ⱦ♦○◌ⱷꜝ⌐╟╢ 11  
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2-3  

2- 3- 1 ─ꜝfi◒ ↑ 

≢│▪ⱴ⸗ ─ ─ꜝfi◒ ↑╩ ╡─ ≢ ∫√⁹∕─℮∟⁸ ⅝─ 4

≈─◌ⱷꜝ─ ╩ ⌐⇔≡ ∫√ ≢│⁸4 ≈─◌ⱷꜝ≢▪ⱴ⸗ ⅜ ≢⅝√ ╩

₈ ™₉≤ ⇔√⅜⁸₈ ™₉≤↕╣√ ≢╙⁸ ⅝─ ⅛╠ ↕╣√ ⅜₈ 25

49 ₉╛₈ 25 ₉≤ ╘╠╣√ ╙№╡⁸▪ⱴ⸗ ─ │ ⇔≡ ↄ⌂

™≤ ↕╣√⁹↓╣│⁸ ⌐▪ⱴ⸗ ─ ≢№╢ 11 ─ ≢ ↄ╖╠╣⁸▪ⱴ

⸗ ⅜ ╣≡ ╛ ─ ⅜ ↄ⌂╡⁸ ⅜ ⌂ↄ⌂∫√√╘⌐ ∂√≤ ⅎ╠╣╢⁹▪ⱴ⸗

─ ╩♃כ♦ ─◓fi◦fi☿♩כ⸗ꜞ ⌐ ∆╢ ≢⁸ ⅛╠ √▪ⱴ

⸗ ─ ⅜ ≤⌂╢↓≤⅛╠⁸ ╩ ∆ ≤⇔≡│ ╩ ™╢ ⅜╟╡

≢№╢≤ ⇔⁸ ⌐▪ⱴ⸗ ─ ⌐≈™≡ ╩ ═╢⁹ 

 

2- 3- 2 6  

⌐ ⇔√ 4≈─ ⌐⅔™≡⁸▪ⱴ⸗ ⅜ ↕╣√ 2- 1 2- 2 ⁹ 

ᵑ ⅛╠ ⌐⅛↑≡ ↄ▪ⱴ⸗ ⅜ ⇔√⅜⁸ ─ ⅝™ │ ⌂

⅛∫√ 2- 3 ⁹ 1 2- 2- 1 ⅔╟┘ 5,7 2- 2- 2 ─

≢│ ⅜ ⅝⅛∫√⅜⁸∕╣ │▪ⱴ⸗ ─ ─ ↕™ ⅜ ⅛∫√↓≤⅛╠⁸

⌐│ ─ ™▪ⱴ⸗ ⅜ ⅜∫≡™╢≤ ↕╣╢⁹√∞⇔⁸↓─ ≢│⁸ 11 14m─

™ ⌐ ─▪ⱴ⸗ ⅎ┌⁸ ╛ 7 ⅜ ↕╣√↓≤⅜ ≢№∫√⁹

21 23 10 14m 2- 2- 4 ─ ≢│ ⅜ ╛ ≢№╡⁸ⱱfi♄꞉ꜝ ─

⅜ ≢⅝√⁹ ⌐⅔™≡│⁸ 8m─ ─ 3 2- 2- 5 ⌐⅔™≡ ─ ⅝

™▪ⱴ⸗ ⅜ ╠╣√⅜∕─ │ ↕ↄ 2- 3 ⁸ ⅜ ⌐ ™ 8,9,10 ─ 2- 2-

5⅔╟┘ 2- 2- 6 ≢│▪ⱴ⸗ │ ↕╣∏⁸ⱨ◒꜡ⱡꜞ╛ⱱfi♄꞉ꜝ ─ ⅜ ╠╣√⁹ 

ᵒ ≢│▪ⱴ⸗ ⅜ ⌐ ⇔≡™√ 2- 5 

2- 2- 6 ⁹ ─ ─ ⌐ ∆╢ 7m─ 2,6 2- 2- 7 ⌐⅔™

≡╙⁸ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣⁸∕─ 10 13m─ 3,4,7 2- 2- 7 ⌐

╙ ─ ↕™▪ⱴ⸗ ⅜ ⌐ ⅜∫≡™√ 2- 5 ⁹╕√⁸ ─ 8

12m─ 2,3 2- 2- 8 ╛⁸ ─ 6 9m─ 1,2,4

2- 2- 8 ⌂≥─ ™ ⌐⅔™≡╙⁸ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣≡™√⁹ 

ᵓ ⅛╠ ⌐⅛↑≡│⁸ 7m╩ ≤⇔≡ 4 10m─

⌐⁸╒╓ ╣ ⌂ↄ ─ ™▪ⱴ⸗ ⅜ ↄ ↕╣≡™√ 2- 7⁸ 2- 2- 9 2- 2- 16 ⁹

∕─ ⁸ 2 3m─ ™─ ™ ≢│⁸▪ⱴ⸗ │╒≤╪≥ ≢⅝⌂⅛∫√ ⅎ

┌⁸ 1,14 2- 2- 12 2- 2- 13 ⁹╕√⁸ 11m ─ ⌐⅔™≡╙▪ⱴ⸗│ ⌂

ↄ⁸13m ≢│ ≢⅝⌂⅛∫√ ⅎ┌⁸ 7,8 2- 2- 12 ⁹ 

ᵔ ─ ─ 4 9m 1 4 2- 2- 16 ≢│⁸▪ⱴ⸗

│ ↕╣⌂⅛∫√ 2- 7⅔╟┘ 2- 9 ⁹ ─ ⅛╠ ─ ≢│⁸

7m ╩ ⌐ 6 11m─ 1,6,9,12,14 2,4 2- 2- 17 2- 2- 19⁸ 2-

9 ⌐⁸ ─ ™▪ⱴ⸗ ⅜ ⌐ ↕╣≡™√⁹↓╣╟╡ ™ 4 5m─

2,7,8,11 ⁸ 1,5,6,9,10 2- 2- 17 2- 2- 20 ≢│⁸▪ⱴ⸗ │ ⅛╠ ─ ™ ≢
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∆╢⅛⁸ ⇔⌂™ ⅜ ╘╠╣√⁹ 12 13m─ ™ 3,10⁸ 3

2- 2- 17 2- 2- 19 ⌐⅔™≡╙⁸▪ⱴ⸗ │ ⅛╠ ─ ™ ≢ ∆╢⅛⁸ ⇔⌂™

⅜ ╘╠╣√⁹↕╠⌐ ™ 15m─ 4,5 2- 2- 17 ≢│⁸▪ⱴ⸗ │╒

≤╪≥ ╘╠╣⌂⅛∫√⁹ ⅛╠↕╠⌐ ─ ⌐⅛↑≡│⁸ 9m ─ 11⁸

2 2- 2- 20 ≢▪ⱴ⸗ ─ ⅜ ⅝ↄ 2- 9 ⁸↕╠⌐ ─ 8 10m─

4,5,10 2- 2- 21 ≢│ ⅜ ↕™╙──⁸ ⌐▪ⱴ⸗ ⅜ ↕╣≡™╢↓≤⅜

≢⅝√⁹ ⁸ 3 5m─ ™ 1,6,7 2- 2- 20 2- 2- 21 ╛ 11m

─ 3,9 2- 2- 21 ≢│⁸▪ⱴ⸗ │ ╠╣⌂⅛∫√⁹ 

 

2- 3- 3 11  

11 ⌐ ↕╣√ ⌐⅔™≡╙⁸ ⌐ ⇔√ 4≈─ ⌐⅔™≡⁸▪ⱴ⸗ ⅜

↕╣√ 2- 3 2- 4 ⁹ 

ᵑ ≢│╒≤╪≥▪ⱴ⸗ │ ≢⅝⌂⅛∫√ 2- 4⁸ 2- 3- 1 ⁹╕√⁸

⅛╠ ⌐ ╣√ 15 18─ 2- 3- 2 ≢╙⁸▪ⱴ⸗ │╒≤╪≥ ╠╣

⌂⅛∫√⅜⁸ ─™ↄ≈⅛─ ≢│ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣≡™√

6,12,13 2- 3- 2 2- 3- 3 ⁹ ⅛╠ ⌐ ╣√ 10m ─ 1,2,3,4

2- 3- 3 2- 3- 4 ≢│⁸▪ⱴ⸗ ─ │ ↕⅛∫√ 2- 4 ⁹ ≢│⁸ 7m ⌐⅔™

≡ ─ ⅝™▪ⱴ⸗ 2,6 2- 3- 4 2- 3- 5 ⅜ ↕╣√⅜⁸ ─ ↕⌂╙─≢№

∫√ 2- 4 ⁹ ⅜ ─ 8,9 2- 3- 4 ≢│⁸ⱱfi♄꞉ꜝ ─ ⅜ ↕╣√⁹ 

ᵒ ─ ─ ─ 8 9m─ ⌐│⁸ ≤

⌐▪ⱴ⸗ ⅜ ↕╣√ 2- 6 ⁹√∞⇔⁸ ─ ⅝™ ─ ⅝™ ▪ⱴ⸗ │

─ 3,7 2- 3- 6 ⌐ ╠╣⁸ ⌐│▪ⱴ⸗ ─ │∕╣╒≥ ™╙─≢│⌂

⅛∫√⁹ ≢│⁸ ™ ⌐▪ⱴ⸗ ⅜ ╠╣√ 2- 6 ⁹

2m 6 2- 3- 7 ╛ ─ 5m 5 2- 3- 7 ≢ ─ ⅝™▪ⱴ⸗ ─

⅜ ╠╣√⁹ 9m╟╡╙ ™ 1,2 2- 3- 7 ≢│⁸▪ⱴ⸗ │ ╘╠╣⌂⅛

∫√⁹ ≢│⁸ ╛ ─ ─ ™ 2m

5,6 2- 3- 8 ⌐⅔™≡▪ⱴ⸗ ⅜ ↕╣√⅜⁸ ⅜ ╛ ─ 1,7

2- 3- 8 ≢ⱱfi♄꞉ꜝ ⅜ ⇔≡™√ │⁸▪ⱴ⸗ │╒≤╪≥ ╘╠╣∏⁸⅝╣™⌂

⅜ ⅜∫≡™√⁹ 

ᵓ ─ 2 11m 1 10 ⌐⅔™≡│⁸▪ⱴ⸗│╒≤╪≥ ╠

╣⌂⅛∫√ 2- 8⁸ 2- 3- 9 2- 3- 10 ⁹ ─ ⅛╠ ─ ⌐⅔™≡│⁸

⌐ ™ 3 5m─ 2,10,11 17,18,30 2- 3- 11 2- 3- 14 ≢

─ ⅝™▪ⱴ⸗ ⅜ ↕╣√ 2- 8 ⁹∕╣╟╡╙ ™ 1 2m─ ⅎ┌⁸

15,16 2- 3- 14 2- 3- 15 ╛⁸∕╣╟╡╙ ™ 5m ─ 2- 8 ≢│⁸▪ⱴ⸗

│ ↕╣⌂™⅛⁸№∫≡╙↔ↄ ⅛≢№∫√ 2- 3- 10 2- 3- 16 ⁹ 

ᵔ ─ 5 11m─ ─ 1 6 2- 3- 16 2-

3- 17 ⌐⅔™≡╙⁸▪ⱴ⸗│ ≢№∫√ 2- 8⁸2- 10 ⁹ ⅛╠

─⁸ 5 6m ─ 4,7,8 ⁸ 3,10,11 2- 3- 17 2- 3- 20 ≢│

─ ™▪ⱴ⸗ ⅜ ╠╣⁸∕─ ─ 7 10m─ 2,9⁸ 2,6,7,14 2- 3-
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17 2- 3- 20 ≢╙ ⅜ ⅛╠ ≤ ↕⅛∫√╙──⁸▪ⱴ⸗ ⅜ ↕╣√ 2- 10 ⁹

≢⁸ 3 4m─ ™ ≢│╒≤╪≥─ 4,12, 13⁸ 5 2- 3- 18 2- 3-

20 ≢▪ⱴ⸗ │⌂™⅛╒≤╪≥⌂ↄ⁸╕√ 10 14m─ ™ 1,10⁸ 1,8, 9,15

2- 3- 17 2- 3- 20 ≢╙⁸▪ⱴ⸗ │╒≤╪≥ ╘╠╣⌂⅛∫√ 2- 10 ⁹ ≢│⁸

8m─ 1≈─ 8 2- 3- 22 ≢ ─ ⅝™▪ⱴ⸗ ⅜ ╘╠╣⁸∕╣ ⌐│

7 10m─ ─ 4,9,12,20 2- 3- 20 2- 3- 22 ⌐⅔™≡⁸ ⅛╠ ─

─ ↕™ ▪ⱴ⸗ ⅜ ╘╠╣√⅜⁸∕─ │ ↕⅛∫√ 2- 10 ⁹ ⁸ 4 6m─

™ 2,5,10,11,14,16,17,18 2- 3- 21 2- 3- 23 ╛⁸ 10m ─

3,6,7,13,15 2- 3- 21 2- 3- 22 ≢│⁸▪ⱴ⸗ │⌂™⅛⁸╒≤╪≥ ↕╣⌂⅛∫√⁹ 

 

2-4  

2- 4- 1 ⅔╟┘ ⌐╟╢▪ⱴ⸗ ─  

⌐ ⇔√ 4≈─ ™∏╣⌐⅔™≡╙⁸6 ⌂╠┘⌐ 11

≤╙⌐⁸▪ⱴ⸗ ⅜ ≢⅝√⁹√∞⇔⁸ ─ │ ⌐╟╡ ⌂∫√⁹ 

╙ ─ᵑ ⌐⅔™≡│⁸ ─ ⅛╠ ─ 8m ─ ≢│⁸6

≤ 11 ─ ≢ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣⁸ ⌐ ⇔≡ ⇔√ 2-3⅔╟┘

2-4 ⁹∕─ ⁸6 ⌐│ ⅛╠ ≤⁸ ─ ─ 8 14m─ ≢⁸

│ ↕™╙──▪ⱴ⸗ ⅜ ↕╣√⅜⁸11 ─ ≢│↓╣╠─ ≢▪ⱴ⸗ │╒≤╪

≥ ↕╣⌂⅛∫√⁹ ≢│ 6 ⅔╟┘ 11 ─™∏╣⌐⅔™≡╙⁸ ─ 7 8m

≢ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣√⁹↓─╟℮⌐⁸ ╙ ─ᵑ ≢│⁸ ≢№╢ 6

⌐│▪ⱴ⸗ ⅜ 10m╩ ⅎ╢ ™ ⌐╙ ∆╢ ⅜ ↕╣╢≤≤╙⌐⁸ ⅜

↕™⌂⅜╠╙⁸ ─ ⅝™▪ⱴ⸗ ⅜ ⌐ ⇔≡ ⇔√⁹ 

ᵒ ≢│⁸ ─ ─ ⁸ 7 9m─ ⌐⁸6

≤ 11 ─ ≢ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣⁸↓─ ≢│ ⌐ ⇔√ ⅜ ↕

╣≡™╢↓≤⅜ ⅛∫√⁹ ⁸6 ─ ≢│ ─ ─ 8 12m≤⁸

─ 6 9m─ ™ ≢⁸ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣√⅜⁸11 ─ ≢│∕─

╟℮⌂ ≢│▪ⱴ⸗│╒≤╪≥ ≢⅝∏⁸ ™ ─▪ⱴ⸗ │ ⇔√↓≤⅜ ╠⅛

≤⌂∫√⁹ ⁸11 ─ ≢│⁸ ≤ ─ 2 5m ≢ ─

⅝™▪ⱴ⸗ ⅜ ↕╣√⅜⁸∕─ │↔ↄ ╠╣√╙─≤ ↕╣╢⁹6 ─ ≢│

5m ─ ╩╒≤╪≥ ⇔≡™⌂™↓≤⅛╠⁸▪ⱴ⸗ ⅜ ∆╢ ⅜ ⇔√⅛│

≢№╢⅜⁸11 ⌐ ↕╣√▪ⱴ⸗─ │╒≤╪≥─ ≢ ⅛∫√ 2- 3- 7⅔╟┘

2- 3- 8 ↓≤╙ ∆╢≤⁸ ⌂ↄ≤╙⁸ ⌐ ⅜∫≡™√ ™ ─▪ⱴ⸗ │ ⌐

⇔√ ⅜ ™⁹ 

ᵓ ─℮∟ ╟╡ ≢│⁸6 ─ ≢│ 3 11m─ ≢

⌐▪ⱴ⸗ ⅜ ↕╣⁸ ⌐ 7m╩ ≤⇔≡ 4 10m─ ≢ ─ ⅝™▪ⱴ⸗ ⅜

⇔√ 2- 7 ⁹↓╣⌐ ⇔⁸11 ⌐│ 3 5m─ ≢₈ ₉№╢™│₈ ₉≤™∫

√ ─ ⅝⌂▪ⱴ⸗ ⅜ ↕╣√⅜⁸ 5m ─ ™ ⌐╦√╡▪ⱴ⸗ │╒≤╪≥

↕╣⌂⅛∫√ 2- 8 ⁹ ⁸ ─ 5 11m ≢│⁸™∏╣─ ≢╙ 6 ⅔

╟┘ 11 ≤╙▪ⱴ⸗ │ ↕╣⌂⅛∫√ 2- 7, 2- 8, 2- 9⅔╟┘ 2- 10 ⁹↓─╟℮⌐⁸
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⅛╠ ─ ﬞ ⌐⅛↑≡─ ≢│⁸6 ⌐ ─ ™▪ⱴ⸗ ⅜ 10m ╕≢

⅝ↄ ⅜∫≡™√⅜⁸11 ⌐│ 5m ≢ ⅜ ↕╣⌂ↄ⌂╡⁸▪ⱴ⸗ ⅜ ⌐

⇔√╙─≤ ↕╣╢⁹ 

ᵔ ≢│⁸6 ─ ≢│ ⅛╠ ⁸↕╠⌐│ ⌐⅛↑≡─ 7

9m ─ ⌐⅔™≡⁸ ─ ⅝™▪ⱴ⸗ ⅜ ⌐ ⇔√⅜⁸ ⌐ ↄ⌐⇔√⅜∫

≡∕─ │ ↕ↄ⌂∫√⁹11 ─ ≢│⁸ ⅛╠ ⌐⅛↑≡─ ╩

≤⇔√ 5 6m─ ≢⁸ ─ ⅝™▪ⱴ⸗ ⅜ ╘╠╣√╙──⁸6 ⌐ 7 11m

⌐ ↕╣√ ─ ™▪ⱴ⸗ │⁸11 ─ ≢│ ─ ↕™ ⅛╠ ▪ⱴ⸗

≤⌂╢⅛⁸▪ⱴ⸗ │╒≤╪≥ ╠╣⌂⅛∫√⁹ ─ ≢│ 6 ⌂╠┘⌐ 11 ─

≢⁸ 3 5m ─ ™ ≢│▪ⱴ⸗ │╒≤╪≥ ↕╣∏⁸ 8 9m─ ™

≢ ─ ⅝™▪ⱴ⸗ ⅜ ╠╣√─⌐ ⅎ⁸ 10m ╕≢ ─ ↕™▪ⱴ⸗ ⅜

↕╣√⁹ ≢│⁸ ≤⇔≡▪ⱴ⸗ ─ │ ™ ≢№∫√⅜⁸ ⌂ │ ↕

⅛∫√⁹ ─╟℮⌐⁸ ⅛╠ ─ ≢│⁸6 ─ ⌐ ™

10m ⌐ ↕╣√ ─ ™▪ⱴ⸗ ⅜ ⇔≡⁸11 ⌐│ 5 6m─ ™

⌐ ↕╣√⁹ ⁸6 ─ ≢╙▪ⱴ⸗ ─ ─ ↕™ ─ ⅛∫√ ≢│⁸▪ⱴ

⸗ ─ ─ │ ↕⅛∫√⁹ 

 

2- 4- 2 ─ ≤─  

⌐│▪ⱴ⸗ ⅜ ↕╣╢↓≤⅜⁸↓╣╕≢⌐ ↕╣≡™╢⁹ 2001 │⁸

⅛╠─ ≤ ≢─ ⌐╟╡⁸ ⅛╠ ⌐⅛↑≡─ ⌐⅔↑╢

─ ╛ ─ ⌐≈™≡ ⇔≡™╢⁹↓╣╠─ ─ │ ↕╣≡™⌂™⅜⁸

⌐ 1990 ⌐ ↕╣√╙─≤ ↕╣╢⁹ 2002 ⅔╟┘

2013 ≢│⁸∕╣∙╣ 2001 2002 ≤ 2011 2012 ⌐ ↕╣√ ⅛╠─

≤ ⅛╠⁸ ─ ⅜ ↕╣⁸ ─▪ⱴ⸗ ─ⱴ♇Ⱨfi◓⅜⌂↕╣

√⁹╕√⁸ 2007 ≢│⁸2006 2007 ⌐ 6 ─ ⌐⅔™≡⁸

─ ╩ ⌐╦√╡ ⇔⁸▪ⱴ⸗ ⌐≈™≡│ ⌐⅔↑╢ ⅜

↕╣≡™╢⁹ 

ᵑ  

2001 ⌐╟╢≤⁸ ─ ⅛╠ ⅜ ⌐⅛↑≡─ ≢│⁸ ─ ─

9m╟╡ ─ ≢⁸ 17m ╕≢▪ⱴ⸗ ⅜ ⅜╢↓≤⁸ ⅛╠ ─

⌐│ ™▪ⱴ⸗ ⅜ ⇔⁸ 17m─ ™ ⌐╕≢☻◕▪ⱴ⸗⅜ ∆╢⅜⁸ 15m

≢│ ⅜ ⌐⌂╢↓≤⁸↕╠⌐│ ⅜ ≤ ─ ─ ─ ⌐☻◕▪ⱴ⸗⅜

∆╢≤ ⇔≡™╢⁹ 2002 ⅔╟┘ 2013 ≢╙⁸ ⅛

╠ ⅜ ↄ─ ⌐⅛↑≡─ 10 15m ⌐▪ⱴ⸗ ⅜ ⌐ ∆╢≤ ↕╣≡™

╢⁹ ⁸ ≢│ ⌐▪ⱴ⸗─ ≢№╢ 6 ⌐ ╩ ™⁸ ╛ ≢

11 14m─ ™ ≢ ─ ™▪ⱴ⸗ ⅜ ↕╣≡⅔╡⁸ 2001 ≤ ∆╢ ⅜

╠╣√⁹⇔⅛⇔⌂⅜╠⁸6 ≤ 11 ⌐ ∫√ ≢│⁸↓─ ─▪ⱴ⸗ ─ │ ™

⅜ ↄ⁸ ─ ™▪ⱴ⸗ │Ɽ♇♅ ⌐ ⇔ 2-3⅔╟┘ 2-4 ⁸▪ⱴ⸗ ⅜ ⌐ ⅜

∫≡™╢≤│ ↕╣∏⁸ ⇔⌂™ ╙ ╠╣√⁹ ╙↓─ ─▪ⱴ⸗ ─ ⌐≈™
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≡⁸ ╩ ╕ⅎ√ ≢⁸ ⌂ ╩ ⇔≡ ↄ ⅜№╢⁹ 

⌐⅔↑╢ ─▪ⱴ⸗ ─  2006 │⁸☻◕▪ⱴ⸗⅜ ⌐

∆╢ 9m ≢∕─ ⅜ ⅝ↄ⁸ 5 ⅛╠ 8 ⌐ ⅜ ⅝ↄ⁸ 11 ⅛╠

3 ⌐ ↕ↄ⌂╢↓≤⅜ ↕╣√⁹ ≢│ ─ ≢─ │ ⇔≡™⌂™⅜⁸

─ ─ 8 14m─ ≢⁸6 ⌐│ │ ↕™╙──▪ⱴ⸗ ⅜ ↕╣√⅜⁸

11 ─ ≢│↓╣╠─ ≢▪ⱴ⸗│╒≤╪≥ ↕╣∏⁸ ⌐ ™ ≢─▪ⱴ⸗ ─

⅜ ∂≡™╢↓≤⅜ ↕╣√⁹ 

ᵒ  

2001 ⌐╟╢≤⁸ ⅛╠ ─ ─ ⌐⅔™≡▪ⱴ⸗ ─ ⅜ ↕╣≡™╢⁹

2002 ≢│ ─ ⌐⅛⌂╡ ™ 5 15m ─▪ⱴ⸗ ⅜ ∆

╢≤ ↕╣≡™╢⅜⁸ ≢│ ─ ─ 7 9m─ ⌐ ⌐

⇔√▪ⱴ⸗ ⅜ ↕╣√╙──⁸∕─ │ ↕™≤ ↕╣√⁹⇔√⅜∫≡⁸

2013 ⌐ ↕╣√╟℮⌐⁸ ™ ⌐▪ⱴ⸗ ⅜ ↕╣╢─≢│⌂™⅛≤ ⅎ

╠╣╢⁹ 

≢│⁸6 ─ ≢ ─ 8 12m⌐ ─ ⅝™▪ⱴ⸗ ⅜ ↕

╣√⅜⁸11 ─ ≢│ 5m╟╡ ™ ─▪ⱴ⸗⅜ ⌐ ⇔≡™√⁹ 2001 ⌐╟╢

≤ ─▪ⱴ⸗ │ 12m ≢ ∆╢≤↕╣≡⅔╡⁸ ─ ≤ ⇔√⁹

⁸ 2013 ≢│ ⌐▪ⱴ⸗ │ ╘╠╣≡⅔╠∏⁸ 2011

11 ⅛ 2012 6 ─™∏╣⅛ ⅜ ↕╣≡™⌂™√╘ ≢№╢⅜⁸▪ⱴ⸗⅜ ⌐

⇔≡™√ ╩ ⅎ≡™√ ⅜ ⅎ╠╣╢⁹ 

2001 ⌐╟╢≤⁸ ⅛╠ ⌐⅛↑≡─ ≢│⁸♥fi◓◘ ╛●ꜝ

⸗ ⌂≥─ ⅜ ↕╣╢╙──⁸ ─ ≢│▪ⱴ⸗│ ⌂ↄ⁸ ⌐

▪ⱴ⸗ ⅜ ╠╣╢⁹ 2002 ⌂╠┘⌐ 2013 ⌐⅔™

≡╙⁸▪ⱴ⸗ │ ⌐ ╕╣√ ─ ⌐ ⅜ ╠╣≡™√⁹6 ⌐ ╦╣√

≢╙⁸ ─ 6 9m≢ ─ ⅝™▪ⱴ⸗ ⅜ ↕╣⁸ ─ ⅜

╠╣√ ⁸11 ─ ≢│ 5m╟╡╙ ™ ≢│╒≤╪≥▪ⱴ⸗ │ ╘╠╣⌂⅛∫√⁹

↓─ ⌐≈™≡╙⁸ ⌂▪ⱴ⸗ ─ ⅜№╢─⅛╙⇔╣⌂™⁹ 

ᵓ  

2001 ⌐╟╢≤⁸ ≢│ ─ ─ ⌐▪ⱴ⸗⅜ ↕╣⁸ ─

⅛╠ ─ ⌐⅛↑≡ ⌂▪ⱴ⸗ ⅜ ↕╣⁸ ≢│

12m⌐▪ⱴ⸗─ ⅜ ╠╣⁸ ⌐ 4 10m≢ ⌂ ≤⌂∫≡™╢↓≤⅜ ↕╣≡™

╢⁹ 2002 ⌂╠┘⌐ 2013 ⌐⅔™≡╙⁸ ﬞ ⅛╠

─ ╩ ≡ ⌐⅛↑≡▪ⱴ⸗ ─ ⅜ ↕╣≡™╢⁹√∞⇔⁸

2002 ≢│⁸▪ⱴ⸗ ─ ⅜ 3 10m─ ≢№╢─⌐ ⇔⁸

2013 ≢│ 5 20m─ ™ ⅜ ≤⇔≡ ↕╣≡™╢⁹ ≢│⁸ ⌐ 3

11m≢▪ⱴ⸗⅜ ↕╣⁸ ⌐ 4 10m─ ™ ≢ ─ ⅝⌂ ⌂ ▪ⱴ⸗ ⅜

╠╣√⁹↓─ │⁸ 2001 ─ ≤╙ ⇔⁸ 2002 ─ ≤╙

™ ≢№╢ √∞⇔⁸ 2002 ≢│ ⌐ ™ ⌐│▪ⱴ⸗ ⅜ ↕

╣≡™⌂™⅜⁸ ≢│⁸ ⌐ ⇔√ ≢╙▪ⱴ⸗ ⅜ ↕╣√ ⁹™∏╣⌐
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⇔≡╙⁸↓─ ⌐│⅛⌂╡ ⌂▪ⱴ⸗ ─ ⅜ ∆╢╙─≤ ⅎ╠╣╢⁹ ⁸11

⌐│ 5m ─ ≢│╒≤╪≥▪ⱴ⸗ ⅜ ╘╠╣⌂⅛∫√↓≤⅛╠⁸↓─ ─▪ⱴ⸗ │

⌐ ⇔≡™╢≤ ↕╣╢⁹ 

ᵔ  

2001 ⌐╟╢≤⁸ ╟╡ ─ ≢│▪ⱴ⸗ ⅜ ⅝⁸ ⅛╠

⌂ ≤⌂╡⁸ 6 7m ⅜ ╙ ≢⁸ ≢│ 10m ╕≢ ╠⌐ ⇔≡™

╢⁹ 2002 ⌐╟╢≤⁸↓─ ─▪ⱴ⸗ │ 3 9m─ ⌐ ∫≡

─ ╕≢ ⌐ ∆╢≤ ↕╣≡™╢⁹ 2013

⌐╟╢≤⁸ ─ ≢│ 5 10m ⌐▪ⱴ⸗ ⅜ ∆╢⅜⁸↕╠⌐

─ ⅛╠ ⌐⅛↑≡ ⌐ ⇔⁸ ₁⌐ 10 15m

⅜ ↄ⌂╢≤ ↕╣≡™╢⁹6 ⌐ ╦╣√ ≢│⁸ ⅛╠ ⌐⅛↑≡

─ 6 11m─ ≢ ─ ™▪ⱴ⸗ ⅜ ↕╣≡⅔╡⁸ ╙ ─ ≢│ ≢

9m ⌐ ─ ™▪ⱴ⸗ ⅜ ↕╣√⁹ ⌐ ─ ™│№╢╙──⁸▪ⱴ⸗

⅜ ⌐ ∆╢ ⌐≈™≡│⁸↓╣╕≢≤ ∂ ⅜ ╠╣√⁹ ⁸11 ─ ≢│⁸

≢│ 7m ─ ™ ─▪ⱴ⸗ │ ⅜ ⅝ↄ ∆╢⅛ ⇔≡⅔╡⁸

─▪ⱴ⸗ ≤ ⌐⁸ ™ ─▪ⱴ⸗ ⅜ ⇔≡™√⁹ 
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2- 3 2015 ─ ⌐⅔↑╢▪ⱴ⸗ ─  

 

 

2- 4 2015 11 ─ ⌐⅔↑╢▪ⱴ⸗ ─  
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2- 5 2015 ─ ⌐⅔↑╢▪ⱴ⸗ ─  

 

2- 6 2015 11 ─ ⌐⅔↑╢▪ⱴ⸗ ─  
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2- 7 2015 ─ ⌐⅔↑╢▪ⱴ⸗ ─  

 

2- 8 2015 11 ─ ⌐⅔↑╢▪ⱴ⸗─  
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2- 9 2015 ─ ⌐⅔↑╢▪ⱴ⸗ ─  

 

2- 10 2015 11 ─ ⌐⅔↑╢▪ⱴ⸗ ─  
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2- 1 ─ ⱦ♦○◌ⱷꜝ ─ ⁸ ⁸ ─  

2015 6 19  

 

0215 14.23
0455 18.66
1000 17.15
1410 12.13
1930 8.52
2440 8.46
2805 13.03
3110 19.86

3850 10.2

4210 14.09
4650 17.77
5330 13.43
5810 7.84
0320 6.53
0655 11.23
1105 17.1
1625 19.26
2355 19.77
2720 15.41
3050 11.79
3350 8.34
3820 6.03
4350 11.24
4750 8.61
5340 8.29
5830 13.05
0355 15.21
1020 11.5
1510 10.11
1900 12.1
2235 13.62
2820 10.45
3145 9.33
3510 7.62

3835 4.85

4220 4.99

4510 7.5
4740 9.02
5030 10.12

5405 8.59

5825 7.76

5640 1.53
0110 5.65
0350 7.43
0625 10.04
0845 13.41
1110 16.51
1640 6.67
1840 10.24
2150 9.27
2530 7.9
3101 4.62
3323 7.92
3548 11.7
3844 16.64
4918 6.04
5134 8.98

5349 10.58

5820 7.54
0718 5.32
1218 2.62
1448 4.1
1853 7.08
2323 10.33
2718 10.58
3223 7.34
3748 6.52
4128 9.55
4743 13.38
5154 9.51
5701 5.93
0131 3.62
0601 2.23
0831 2.49
1421 5.06
1801 7.92
2146 10.92
2546 12.37
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2- 2 ─ ⱦ♦○◌ⱷꜝ ─ ⁸ ⁸ ─  

2015 6 22  

 

3742 1.79
4052 3
4328 4.57
4618 5.95
4952 8.9
5450 10.03
5858 13.32
0206 13.55

0506 11.83

0754 9.8
1130 7.44
1514 4.47
1750 3.31
2102 1.77
2436 1.64
2708 3.17
3010 4.73
3334 6.88
3720 9.57
4000 11.18
4300 12.63
5138 12.38
5536 8.66
5918 6.17
0244 3.9
0624 2.27
0952 3.37
1338 5.45
1723 7.54
2148 12.41
2708 17.03
3558 3.1
3913 4.08
4213 5.09

4423 3.81

5248 8.01

5620 7.41
5958 8.62
0330 7.91

0746 4.24

1422 12.46

1948 15.76
2218 14.47
2638 9.04
3048 5.2
3452 4.81
3838 7.89
4342 12.93
5032 4.54
5438 5.97
5824 8.54
0136 11.03
0644 14.74
1024 3.67
1528 6.62
2003 12.66
2558 9.06

3103 5.3

3428 4.02
3958 7.59
4548 9.51
5003 5.15
5458 5.23
0108 9.07
0516 4.87
1058 9.15
1602 15.38
2042 10.35
2412 8.07
2718 5.33
3018 3.55
3516 9.25
4112 11.35
4840 10.01
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2- 3 ─ ⱦ♦○◌ⱷꜝ ─ ⁸ ⁸ ─  

2015 11 2  

 

3858 9.36
4223 5.86

4613 10.02

4933 7.7
5408 6.45
5728 10.95
0058 15.47
0508 8.36
0858 6.88
1208 5.02
1623 5.25
1948 9.26
2358 10.03
2808 5.44

3343 10.31

3753 5.46

4228 4.08
4543 4.13
4913 7.46
5243 10.68
5653 13.68
0023 7.61
0353 5.22
0718 3.98
1143 3.96
1638 7.28
1948 10.06
2328 13.08
2758 12.28
3143 6.51
3458 5.01
3818 3.77
4223 4.53
4618 8.45
4938 10.98
5503 10
5818 7.73
0133 5.9
0533 5.27
0908 4.1
1403 8.89
1728 6.81
2203 5.88
2533 8.11
2938 10.07
3258 11.01
3608 11.46
4058 6.02
4348 6.3
4808 10.8
2123 5.02
4337 5.02
4652 4.03
5017 3.39
5412 5.43
5702 6.42
5947 7.72
0557 13.03
0852 14.09
1317 8.91
1627 7.75
1932 6.32
2227 5.04
2527 3.82
2812 2.66
3137 1.55
3442 1.61
3727 2.87
4032 4.6
4302 5.92
4657 6.95
5032 9.69
5457 13.02
5942 15.01
0427 11.68
0752 9.89
1312 8.73
1717 7.68
2042 6.22
2412 4.76
2732 3.09
3102 2.28
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2- 4 ─ ⱦ♦○◌ⱷꜝ ─ ⁸ ⁸ ─  

2015 11 4  

 

3624 1.66
4024 3.24
4254 4.71
4534 6.33
4819 7.58
5324 11.72
5714 15.02
0104 9.24
0334 7.8
0724 5.02
1004 3.85
1244 3.59

1814 1.5

2104 2.34
2349 3.11
2639 4
2924 5.28
3204 6.68
3514 9.52
3844 8.48
4454 1.95
5504 10.72
5824 7.26

0204 5.57

0654 2.86
0954 4.1
1234 5.43
1549 7.29
1914 5.72
2219 3.47
3259 7.73
3504 6.86
3829 8.94
4119 3.64
4324 2.13
4559 2.48
5054 7.73
0104 14.35
0449 8.95
0834 4.44
1144 2.96
1554 5.28
1829 2.03
2439 8.75
3154 8.73
3524 9.73
3754 8.19
4044 8.81

4324 4.45
4704 6.12
5034 8.74
5344 11.63
5654 22.79
4344 9.48
4624 7.48
4924 6.98

5214 5.05
5504 4.83
5734 7.43

0109 9.49

0434 10.33
0754 7.54
1419 8.22
1709 11.78
2029 9.16
2314 12.15
2659 12.2
2929 8.61
3154 4.4
3524 4.01
3809 2.42

4149 12

4424 18.06
4914 5.28
5144 8.69
5424 14.33
5714 20.62
0154 18.69
0549 13.75
0824 9.77
1249 9.46
1609 12.43
1914 11.69

2254 5.4
2802 16.86
3139 8.83
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3. ╩ ™√  

 

3-1  

⌐⅔↑╢ ⌐≈™≡│⁸↓╣╕≢⌐ 2001 2002 ≤ 2011 2012 ⌐

⅛╠ ↕╣√ ⌐╟╡⁸ ⌐ ∆╢ ─ ≤ ⌐ ∆╢▪ⱴ⸗

╩ ╦∑≡⁸⅔╟∕ 1,100ha≤ ╙╠╣≡™╢  2002⁸  2013 ⁹╕√⁸

⌐╟╡ 24 26 ⌐ ↕╣√ ─ ⌐╟╡⁸ ─ ⌂

⌐⅔™≡⁸∕─ ╩ ™ ╕≢ ⌐ ⇔√⁹ ⌐ ↕╣╢▪ⱴ⸗ ⌐≈

™≡│⁸ ⅛╠ ─ ⌐ ∆╢↓≤⅜ ⅛╠ ↕╣⅔╡  2001⁸

 2002⅔╟┘ 2007 ⁸ ⌐≈™≡│ ⌂ ⅜№╢╙──⁸

⌐ ∫√ ─ ─ ⅜╡⌐≈™≡│╒≤╪≥ ╠⅛≤↕╣≡™⌂™⁹ ⁸

2002 ⅔╟┘ 2013 ⌐╟╢ ⅛╠─ ╩ ™√

≢│⁸▪ⱴ⸗ ─ ⅜ ↕╣√⅜⁸ 10m ⌐⅔™≡ ─ ⌐ ⌂ ⅜№∫√↓

≤⅜ ↕╣≡⅔╡  2013 ⁸ ─▪ⱴ⸗ ─ ⁸ ⌐ ™ ≢

─ ⌐≈™≡│ ╩ ∆╢≤ ╦╣╢⁹ 

∕↓≢⁸ ≢│ ╩◓fi◦fi☿♩כ⸗ꜞ ⇔√ ⱴ♇Ⱨfi◓─ ╩ ─

▪ⱴ⸗ ─ ⌐ ⇔⁸ ⌐⅔↑╢╟╡ ⌂ ╩ ∆╢↓≤

╩ ≤⇔√⁹ 

 

3-2  

3- 2- 1 ─  

↓╣╕≢⌐▪ⱴ⸗ ─ ⅜ ↕╣≡™╢ ⁸ ⌐ ⌐⅔↑╢

2m ─ ╩⁸ ⅜Ⱪ▬◌כ▪ ↕╣√►▼♇Ⱪ◘▬♩⅛╠ ⇔√⁹ ⌐

⇔≡™√ ╙ ╘⁸ ─ ≈─ ╩ ⇔√⁹ 

3- ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ 1 ─  

♪ⱪ ⱴꜟ♅Ᵽfi▬♃♃כ♦   

 

 

km2  

 GeoEye- 1 2010 2 22  4Ᵽfi♪ 

ⱴꜟ♅☻Ɑ◒♩ꜟ 

2 m 109 

 WorldView- 2 2013 3 4  4Ᵽfi♪ 

ⱴꜟ♅☻Ɑ◒♩ꜟ 

2 m 63 

 GeoEye- 1 2014 11 22  4Ᵽfi♪ 

ⱴꜟ♅☻Ɑ◒♩ꜟ 

2 m 109 

GeoEye-1│⁸ ≢ ╘≡─ ≢№╢ IKONOS─ ≢⁸ 41 cm

⌂╠┘⌐ 165 כꜝ◌ ╩ ╢ ≢№╢ Blue 450-510nm⁸Green 510-580nm⁸

Red 655-690nm ⅔╟┘ Near-InfraRed 780-920nm ─ 4Ᵽfi♪╩ ∆╢⁹ 20 9 ⌐ ∟

→╠╣⁸ 21 2 ⅛╠ ╩♃כ♦ ⇔≡™╢⁹ 681 km ╩ 9.8 km≢

⇔⁸ │ 11 ⁸ ╩ 2 3 ⌐ 1 ∆╢↓≤⅜≢⅝╢⁹ 15 km⁸ ↕ km
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⌐ ┬ ─ ⅜ ≢№╢⁹WorldView- 2 │⁸ ─ 8 Ᵽfi♪ⱴꜟ♅☻Ɑ◒♩

ꜟ ≢⁸ │⁸Coastal 400- 450nm⁸Blue 450- 510nm⁸Green 510- 580nm⁸Yellow 585-

625nm⁸Red 630- 690nm⁸Red Edge 705- 745nm⁸Near- InfraRed1 770- 895nm⁸Near- InfraRed2

860- 1040nm ≢№╢⁹1 ⌐ 97.5  km2─ ─ 50 cm Ɽfi◒꜡ⱴ♥▫♇◒ ⁸⅔

╟┘ 2.0 m 8Ᵽfi♪ⱴꜟ♅☻Ɑ◒♩ꜟ ╩ ∆╢ ╩ ⇔≡™╢⁹ 

 

3- 1 GeoEye- 1 http://www.spaceimaging.co.jp/product - service/about - GeoEye-

1/tabid/99/Default.asp x  

3- 1⌐ ⇔√ 3≈─ ─℮∟⁸2010 2 22 ⌐ ↕╣√GeoEye- 1─ │⁸

─ ╛ ⅜ │ ≢⅝√⅜⁸ ─ ─ ⌂ ⅜ ≢⅝∏⁸

⌐ ↕╣╢▪ⱴ⸗ ╩ ∆╢ ≤⇔≡│ ≢⌂™≤ ↕╣√⁹╕√⁸2013 3 4

⌐ ↕╣√ WorldView- 2 ─ │⁸ ─ ∞↑≢⌂ↄ⁸ ╛ ─ ╙

⇔⅛ ≢⅝⌂⅛∫√↓≤⅛╠⁸ ─√╘─ ≤⇔≡ ≢⌂™≤ ↕╣√⁹

⁸2014 11 22 ⌐ ↕╣√ GeoEye- 1 ─ │⁸ ╛ ∞↑≢⌂ↄ ─

⅜ ≢⅝√↓≤⅛╠⁸↓─ ╩ ™≡ ─ ╩ ⇔√⁹ 

 

3- 2- 2  

≡∫╟⌐◓fi◦fi☿♩כ⸗ꜞ ╠╣√ ─ │⁸ ♁ⱨ♩ ENVI 5.2 ╩

™⁸Mumby and Edwards 2000 ⌂╠┘⌐ ה 2011 ╩ ⌐ ╩ ⇔√⁹⌂

⅔⁸BRI⌐╟╢ ─ ─ │⁸Sagawa et al. (2010)⌐ ™ ∫√⁹ 

 

3- 2- 3 ┼─  

GeoEye-1─ ≢│⁸ 655 690 nm⁸ 510 580 nm⁸ 450 510 nm⁸

780 920 nm ─ ≢Ⱨ◒☿ꜟ↔≤⌐♦☺♃ꜟ♫fiⱣכ DN ⅜ ╡ ╠╣≡™╢⁹

DN ⌐ Ᵽfi♪ ⌐ ↕╣√ ABSCALFACTOR⅔╟┘ EFFECTIVEBANDWIDTH ╩

∆╢↓≤≢ L i ⌐ ⇔√⁹ 

L i = ABSCALFACTORi × DNi / EFFECTIVEBANDWIDTHi 

⇔√ GeoEye-1 2014 11 22 ─ │ ─≤⅔╡≢№∫

√⁹ 

http://www.spaceimaging.co.jp/product-service/about-GeoEye-1/tabid/99/Default.aspx
http://www.spaceimaging.co.jp/product-service/about-GeoEye-1/tabid/99/Default.aspx


 

68 

 

 

Band ABSCALFACTOR EFFECTIVEBANDWIDTH 

Blue 8.919000000000000e-03 6.000000000000000e-02 

Green 7.094500000000000e-03 7.000000000000001e-02 

Red  5.667901000000000e-03 3.500000000000000e-02 

Near infra Red 7.986999999999999e-03 1.400000000000000e-01 

 

3- 2- 4  

─ ⅜╖╠╣⌂™╟℮⌂ ─ ⌐ ⅝⌂ ⌐⅔↑╢ Ᵽfi♪─ Lsi

╩ ╘⁸ ≡─Ⱨ◒☿ꜟ─ ⅛╠∕─ ╩Ᵽfi♪ ⌐ Li - Lsi ⇔≡ ╩ ∫

√⁹ ⇔√ GeoEye-1 2014 11 22 ≢│ ─ ╩ ⇔√⁹ 

Band Lsi 

Blue 38.0 

Green 22.6 

Red 8.4 

Near infra Red 3.4 

 

3- 2- ה 5 ה ─ ≤∕─  

GeoEye-1─ ≢│⁸ 655 690 nm⁸ 510 580 nm⁸ 450 510 nm ─

─ꜟכ◔☻כ꜠◓╣∙╣⧵⅜ ≢ ↕╣╢ 3-2 ⁹↓╣╠─ ╩ RGB ∆╢↓≤⌐

כꜝ◌כꜟ♠≡∫╟ ≤⌂╢ 3-3 ⁹ 

   

3- 2 ─ ─ ⁸ ─  
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3- 3 RGB כꜝ◌כꜟ♠√⇔  
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3- 2- 6 ⱴ☻◒─  

─ ≢│⁸ ≤⇔⌂™ ╩ⱴ☻◒ ™ ∆ ∆╢↓≤⌐╟╡⁸∕╣

♃כ♦─ ⅛╠ ∆╢⁹ ≢│⁸ ╛ ─ ⅜ ↕╣⌂™ ⌂╠┘⌐⁸

⅜ ↕╣⌂™⅛⁸№∫≡╙↔ↄ ⅛⇔⅛ ↕╣⌂™ ─ ™ ⌐ⱴ☻◒╩ ⇔√⁹ 

─ⱴ☻◒─ ≢│⁸ ⅜ ∆╢ ─ ⅜⁸ ≤ ≢ ⅝ↄ ⅜ ⌂

╢ ╩ ⇔√ 3-4 ⁹⌂⅔⁸ ─⌂⅛≢ ⌐⌂∫√ │ ⌐╟∫≡ⱴ☻◒

⅜≢⅝⌂⅛∫√√╘⁸ │ ⌐╟∫≡ⱴ☻◒╩ ⇔√⁹╕√⁸ ─ ╛ ╙

≢ⱴ☻◒╩ ⇔√⁹ 

≢│↔ↄ ─ ╩ ⅝ 20m ≢│ ⅜ ↕╣⌂™↓≤╛⁸ ─ ™

│ ─ ⅜ ↄ⁸ ─ ⅜ ↓≤⅛╠⁸ 20 m ─ ⌐ⱴ☻◒╩ ⇔√⁹

─ m◓ꜞ♇♪─ ♃כ♦♃☻ꜝ ◦ꜙⱵ꜠כ◦ꜛfi 3-

4 ╩♃כ♦─ ⇔⁸20m ─ ╩ⱴ☻◒⇔√ 3-4 ⁹ 

 
  

3- 4 ⱴ☻◒⅔╟┘ ♃כ♦♃☻ꜝ  

─ ╡ │ ╩⁸ ─ ╡ │ 20m ─ ╩ ⇔≡™╢⁹ │

╩ ⇔⁸ ™ ╒≥ ⅜ ™ ╩ ⇔≡™╢⁹ 
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3- 2- 7 ◘Ⱪ◄ꜞ▪  

│⁸ ─◘Ⱪ◄ꜞ▪⌐ ╡ ↑≡ ╩ ∫√⁹∕─ ⌐⁸ ─◖fi♩ꜝ☻

♩╩ ∆╢⌂≥⇔≡⁸ ⌐ ∆╢ ─◑ꜗ♇ⱪ─ ╩ ⇔≡⁸ ╩ ⇔

√⁹ ⇔√ ≢│ ≈─◘Ⱪ◄ꜞ▪⌐ ╡ ↑≡ ╩ ⇔√ 3-5 ⁹ ◘Ⱪ

◄ꜞ▪─ ≤ ─ ╩ 3-2⌐ ⇔√⁹ 

 

3- 2 ─ ◘Ⱪ◄ꜞ▪─ ה  

 

 

 

3- 5 ⌐⅔↑╢◘Ⱪ◄ꜞ▪  

  

36 55 0 36 57 15 36 57 36
136 59 0 137 1 19 137 2 34

36 49 20 36 53 20 36 55 30
137 1 6.5 137 2 27 137 3 30

Upper Left Lower Right
A+B C D

Upper Left Lower Right Upper Left Lower Right

A+B

C

D
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3- 2- 8  

─ ≢│⁸ ⅜ ↄ⌂╢╒≥ ⌐⅔↑╢ ─ ⅜ ⅝ↄ⌂╡⁸

─ ⌐ ⅝⌂ ╩ ╓∆ ⌂ ⅜ ≤⌂╢ ↓≤⅜ ╠╣≡™╢⁹ ⌐

╩ ∆↓≤⌐╟╡⁸↓─ ─ ─ ╩ ╡ ↄ↓≤⅜ ≢№╡⁸↓╣╕≢⌐ ─

Depth Invariant Index  (Lyzenga 1978 ┘ Bottom Reflectance Index  ( ⁸BRI)

Sagawa et al. 2010 ⅜ ↕╣≡™╢⁹ ≢│↓─℮∟─ BRI⌐╟╢ ╩ ⇔

√⁹ 

 

Bottom Reflectance  Index BRI  

Bottom Reflectance Index (BRI) │ ╠ 2009 ⅔╟┘ Sagawa et al. 2010 ⌐ ™⁸ ─

╡ ╘√⁹Ᵽfi♪ i ⅛╠ ╠╣╢ BRI│ ─ ⌐╟╡ ≠↑╠╣╢⁹ 

Indexi = (Li Lsi) / exp ( Ki gZ)Ν 1  

↓↓≢⁸Li│ ☿fi◘כ≢ ↕╣╢ i Ᵽfi♪─ ⁸Lsi│ ⅜ ⌐

⅝ↄ ⅛╠─ ─ ⅜⌂™≤ ⅎ╠╣╢ ≢ ↕╣╢ i Ᵽfi♪─

⅛╠─ ≤ ≢─ ⁸K i│ i Ᵽfi♪─ ─ ─ m-1 ⁸g│ ≢─

─ ╩ ∆╢ ⁸Z│ m ≢№╢⁹Li Έ Lsi│ ╖─

╩ ⇔⁸ ╠⅛♃כ♦ ≢⅝╢⁹Z │⁸2m◓ꜞ♇♪─ ─

♃כ♦♃☻ꜝ ◦ꜙⱵ꜠כ◦ꜛfi  ╩ ⇔⁸ ≤ ∂

╩ ╡ ⇔≡ ⇔√⁹K i⅔╟┘ g│⁸ ⅜ ─ ⌐⅔↑╢ ≤ ╖

─ ⅛╠ ⌐ ╘√⁹⌂⅔⁸ ⅜ ≢№╢ │⁸ ꜟ♩כ◦╢∆

─♃כ♦☻כ ⌐╟╡⁸ ⅜ ╙⇔ↄ│▪ⱴ⸗⅜╒≤╪≥⌂™ ≤⇔√⁹Ki≤ g─ ╩

∆╢ ╩ ⌐ ═╢⁹Lyzenga (1978)⌐╟╡⁸ ☿fi◘כ≢ ↕╣╢ i Ᵽfi♪─

L i ╩ ∆ ⸗♦ꜟ≤⇔≡ ─ ⅜ ↕╣≡⅔╡⁸↓╣│ BRI ╩ ∆╢╙

≤≤⌂╢ ≢№╢⁹ 

L i = Lsi+ ai ri * exp (-K i g Z ) 

↓↓≢⁸Lsi⁸K i⁸g⁸Z│ ⌐ ⇔√≤⅔╡≢№╢⁹ai│ ─ ≢⁸ ⅔╟┘

≢─ ─ ↕╠⌐ ≢─ ─ ⌐╟╢ ╩ ╗ ⁸ri │ ─ ─ ≢№╢

╠ 2009⁹Lsi╩ ⌐ ⇔⁸ ╩ ╖─ Li Έ Lsi ≤∆╢≤⁸

─ ⅜ ╠╣╢⁹ 

L i - Lsi = ai ri * exp (-K i g Z ) 

⅜ ─ ⌐⅔↑╢ Z ≤ ╖ L i - Lsi ╩ ⅛╠Ᵽfi♪↔≤

⌐ ╖ ╡⁸ ╩ X ⌐⁸ ╖ L i - Lsi ╩ Y ≤⇔⁸ ⌐ⱪ

꜡♇♩⇔√ 3-6 ⁹Ᵽfi♪↔≤⌐ ─ ╩ Y=ɖ*eɗX ≢ ↕∑⁸ ╠╣√

─ ɖ⅛╠ ai ri╩⁸ɗ⅛╠-K i g╩ ⌐ ╘√⁹⌂⅔⁸↓╣╠─ ╩ ∆╢√╘─

│ ◘Ⱪ◄ꜞ▪↔≤⌐ ∫√⁹╕√⁸ Ᵽfi♪│ ≢─ ⅜ ⅝ↄ ─ ⅜ ™

↓≤⅛╠⁸ Ᵽfi♪≤ Ᵽfi♪⌐≈™≡ BRI╩ ⇔√⁹◘Ⱪ◄ꜞ▪ A+B⌐⅔↑╢ Ᵽfi♪≤

Ᵽfi♪─ Kg⅜∕╣∙╣ 0.075⅔╟┘ 0.038≤ ↕╣⁸ ⌐◘Ⱪ◄ꜞ▪ C≢│∕╣∙╣ 0.069

⌂╠┘⌐ 0.034⁸◘Ⱪ◄ꜞ▪ D≢│∕╣∙╣ 0.036⅔╟┘ 0.026≤ ↕╣√⁹ 
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3- 6 ◘Ⱪ◄ꜞ▪ A+B⁸C⅔╟┘ D─ ◄ꜞ▪─ ⅜ ≢№∫√ ⌐⅔↑╢

≤ ─ ⅜ Ᵽfi♪⁸ ⅜ Ᵽfi♪  

 

↓─╟℮⌐⇔≡ ↕╣√ Ᵽfi♪─ Kg─ ╩ 1 ⌐ ⇔⁸ ◘Ⱪ◄ꜞ▪─ ꜝ☻♃

♃כ♦כ Z ╩ ™≡ Ᵽfi♪≤ Ᵽfi♪─ BRI╩ ⇔√⁹BRI ⌐ ≤ 20m

─ⱴ☻◒ ╩ ⇔⁸ ─ BRI ╩ ⇔√( 3-7)⁹ 

    

3- 7 ⱴ☻◒ ⁸ ♃כ♦♃☻ꜝ ⅛╠ ≈ ⁸ Ᵽfi♪─ BRI ⅛

╠ ≈ ⁸ Ᵽfi♪─BRI ⅛╠ ≈  
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3- 2- ♃כ♦☻כꜟ♩כ◦ 9 Sea truth data ─  

≢│⁸ ─ ─ ≤⇔≡⁸ ⌐╟╢ ⅝ ╩ ⇔√⁹

↓─ ≢│ ─ ─ ⌐⅔™≡⁸ ⌐ ─ ╩ ⇔⁸∕─ ─

╩ ─Ⱨ◒☿ꜟ⌐ ↑√ ≢⁸ ∆╢ ⅜№╢⁹↓─ ─ ♃כ♦

♃כ♦☻כꜟ♩כ◦ ╩ ∆╢ ╩⁸ ≢ ═√ ⱦ♦○◌ⱷꜝ⌐╟╢

⌐╟╡ ⇔√⁹ ≢│ ╩⁸ᵑ▪ⱴ⸗ ⁸ᵒ ⱱfi♄꞉ꜝ ⌂≥─ ⌐

∆╢ ⁸⅔╟┘ᵓ ⌐ ⇔√⁹ ╩♃כ♦ ⇔√ 2 2015 6 ⅔╟┘ 11

─ ℮∟⁸ ─ 2014 11 22 ⌐ ⌐ ⅛∫√ 2015 11

2 4 ─ ♃כ♦ 161 ╩ ⇔√⁹√∞⇔⁸↓─≤⅝ ⇔√ │⁸

⌐▪ⱴ⸗ ⅜ ↕╣╢ ⌐ ╩ ⇔≡ ↕╣√↓≤⅛╠⁸ ─

⅜♃כ♦ ⌂⅛∫√⁹∕↓≢⁸ ⌐ ≢ ↕╣√ ─ ─℮

∟⁸ ⅜ ↕╣√╙─ 39 ╩ ⇔√( 3-3)⁹ 

 

3- ♃כ♦ 3 ♃כ♦☻כꜟ♩כ◦ ≤⇔≡ ⇔√ ─ ─  

 

≢ ⅜ᵑ▪ⱴ⸗ ≤ ↕╣√ │ 84 №∫√⅜⁸▪ⱴ⸗ ─ ╛

│ ₁≢№∫√⁹ ─ ⌐╟╡ ≤ ↕╣╢√╘⌐│⁸ ─ ─

╛ ─ ⅜ ≢№╢↓≤⅛╠⁸ ≢│ ⌐╟╢ꜝfi◒ ↑╩ ∫√⁹№╢

≢ ─▪ⱴ⸗ ─ ⅜ ╠╣╢ ╒≤╪≥⌂⇔ ─ │⁸ ⅜ ─

≤ ⇔™≤ ⇔≡⁸ ≢│ ─ ╩ᵓ ≤⇔≡ ∫√⁹╕√⁸▪ⱴ⸗ ⅜ ⱦ

♦○◌ⱷꜝ≢ ↕╣√ ≢│⁸ ─ ™ ⅛╠ ≤ ™ ⅛╠ ─

2≈─ ⌐≤╡╕≤╘√⁹ 

 

No ROI No.

1 15-17

2 10-14

3 18-21
4 22
5 23-26
6 27-30
7 31-33

8
( ) ☿
fi♃כ 2015

37

9
( ) ☿
fi♃כ 2015

36

10
( ) ☿
fi♃כ 2015

35

11
( ) ☿
fi♃כ 2015

34

12 38
13 39
14 40
15 41
16 42
17 43
18 44
19 45
20 46
21 49
22 47
23 48
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™ 

  

   

 

 

™ 

 

  

   

3- 9 ▪ⱴ⸗ ─ ⌐╟╢  

 

3- 2- 10 ─  

─ ⌐╟╢ ⅝ ╩ ℮ ⌐⁸ ≢ ╘ ⇔≡™√ ♦

♃כ ♃כ♦☻כꜟ♩כ◦ ╩⁸ ♃כ♦ ♃כ♦◓fi♬כ꜠♩ ≤⇔≡ ∆╢ ⅜№╢⁹

∕↓≢⁸ ╩♃כ♦☻כꜟ♩כ◦√⇔ ™≡ ROI ╩ ⇔√ 3-10 ⁹↓↓≢│⁸

ᵑ▪ⱴ⸗ ⁸ᵒ●ꜝ⸗ ⅔╟┘∕─ ─ ⁸⌂╠┘⌐ᵓ ─ ≈⌐ ╩ ⇔⁸ᵑ▪ⱴ⸗

⌐≈™≡│ ─ ™ ה ≤ ™ ה ⌐ ↑≡ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

3- 10 ─  

 

⌂⇔  

●ꜝ⸗  

∕─ ─  

▪ⱴ⸗  

ה  

▪ⱴ⸗  

ה  
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3- 2- 11 ─  

─ ⌐│⁸●ꜝ⸗ ⁸♥fi◓◘ ⁸▪ⱴ⸗ ╩│∂╘⁸ ─ ≢ ↕╣╢

⌂≥⁸ ₁⌂♃▬ⱪ─ ⅜ ∆╢⅜⁸ ≢ │♃כ♦☻כꜟ♩כ◦√⇔ ⌐╙ ═

√╟℮⌐ᵑ▪ⱴ⸗ ⁸ᵒ●ꜝ⸗ ⌂≥─ ⁸⅔╟┘ᵓ ─ ≈⌐ ↕╣⁸

│▪ⱴ⸗ ה ⁸▪ⱴ⸗ ה ⁸●ꜝ⸗ ⅔╟┘∕─ ⁸⌂╠┘⌐ ─

≈⌐ ↑≡ ↕╣√⁹↓─℮∟⁸ ╛ ─▪ⱴ⸗ ≢│ ⅜ 50%╩ ∫≡™╢↓≤

⅛╠⁸ ⌐╟╡⁸▪ⱴ⸗ ⌐ ↕╣╢⅛⁸ ⌐ ↕╣╢⅛ ⌂ ⅜ ™⁹∕↓≢⁸

▪ⱴ⸗ ─ ⸗ⱴ▪⁸│♃כ♦ ─ ⅜ 50% ≤⌂╢ ⌂╠┘⌐ ─▪ⱴ⸗ ─╖≤

⇔⁸ 3-11⌐ ∆╟℮⌐ᵑ▪ⱴ⸗ ⁸o ●ꜝ⸗ ⅔╟┘∕─ ⁸⌂╠┘⌐ᵓ

─ 3≈⌐ ⇔⁸ ╩∕╣∙╣ᵑ ⁸ᵒ ⁸ᵓ ≢ ⇔√⁹⌂⅔⁸ ♃כ♦ כ◦

♃כ♦☻כꜟ♩ ─℮∟⁸ ╩ ─√╘─ ≡⇔≥♃כ♦ ⇔√⁹ 

 

 
3- 11 ⌐⅔↑╢ ─♃▬ⱪ≤∕╣╠─  

 

3- 2- 12 ⌐╟╢ ─ ⅔╟┘ ⱡ▬☼ ─  

│⁸ ♁ⱨ♩ ENVI5.2─ ─℮∟⁸ ⌐╟╢ ⅝ ⌐╟

╡ ∫√⁹ │⁸ ╖─ ⁸ ⁸ ⁸ ─ 4Ᵽfi♪─ ≢ ∫√ ≤⁸

⌐╟╡ ≤ ─ Ᵽfi♪╩ BRI⌐ ⇔√ ≢ ∫√ ─ 2Ɽ♃כfi≢ ⇔√⁹ ╠

╣√ ─ ⌐│⁸ ┘ ╣ ─╟℮⌐Ⱨ◒☿ꜟ ≢ ∆╢ ↕⌂ ≢⁸

─ⱡ▬☼ ⌐ ∆╢╙─ ⅜ ╘╠╣√↓≤⅛╠⁸ENVI5.2─ Majority analysis─

╩ ─ꜟⱠכ◌⁸⇔ ╩ Ⱨ◒☿ꜟ≤⇔≡⁸↓╣╠╩ ⇔√ ESRI☺ꜗⱤfi  

2011⁹ 
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3- 2- 13 ─  

⅜ ↕╣√ ╩ ⌐⁸ ♁ⱨ♩ ENVI5.2─ ╩ ⇔≡⁸

↔≤─Ⱨ◒☿ꜟ ╩ ⇔⁸GeoEye-1─ 2×2=4 m2 ╩ ∏╢↓≤⌐╟∫≡

╩ ⇔√⁹⌂⅔⁸ │ ⌐ ha Ⱬ◒♃כꜟ ≢ ⇔√ 1 ha│ 10,000 m2≢№╢ ⁹ 

 

3- 2- 14 ─  

↕╣√ ─ ╩ ∆╢√╘⌐⁸Ma and Redmond (1995)⌂╠┘⌐ ה 2011

⌐ ™⁸ ─ כ◙כꜚ ⁸ⱪ꜡♦ꜙכ◘כ ⁸ ─ ⁸♃► ╩ ⇔

√⁹↓╣╠─ │ 0~1─ ╩≤╡⁸1 ⌐ ™╒≥ ⅜ ™≤ ≢⅝╢⁹⌂⅔⁸ ♃כ♦

♃כ♦☻כꜟ♩כ◦ ─℮∟⁸ ≡⇔≥♃כ♦ ⇔⌂⅛∫√⁸ ╡─ ╩ ≥♃כ♦

⇔≡ ⇔√⁹ 

 

3-3  

3- 3- 1 ╖ 4Ᵽfi♪ ⌐╟╢  

╖─ 4Ᵽfi♪─ ╩ ™≡ ∫√ ─ ╩◘Ⱪ◄ꜞ▪↔≤⌐ ⇔√⁹◘

Ⱪ◄ꜞ▪ A+B 3-12 ≢│⁸ ⅛╠ ╩ ╪≢ ⌐⅛↑≡⁸↕╠⌐│

⅛╠ ─ ⁸ ⌐⅛↑≡─ 3~7m ─ ⌐ ─╕≤╕∫√▪ⱴ⸗

⅜ ∆╢≤ ↕╣√⁹↓╣⌐ ⇔⁸●ꜝ⸗ ⅔╟┘∕─ │⁸ ─ ⁸

⁸ ﬞ ⁸ ⁸ ⅛╠ ⌐⅛↑≡─ ⌐ ∫

≡⁸╕≤╕∫≡ ∆╢≤ ↕╣√⁹ ─ │ 0.78⁸♃► │ 0.60 ≢№∫√

3-4 ⁹▪ⱴ⸗ ─ ╩ ⇔√≤↓╤⁸⅔╟∕ 207ha≢№∫√⁹╕√⁸◦כ♦☻כꜟ♩כ

♃≤⇔≡ ⇔√ ─ ™▪ⱴ⸗ ה 675Ⱨ◒☿ꜟ ⅜≥─╟℮⌐ ↕╣

√⅛ ═√≤↓╤⁸66 ⅜ ⁸34 ⅜▪ⱴ⸗ ⌐ ↕╣√⁹ 

◘Ⱪ◄ꜞ▪ C 3-13 ≢│⁸ ⌐ ∫≡ 6~10m─ ⌐╒╓ ⌐⌐▪ⱴ⸗ ⅜

∆╢≤ ↕╣√⁹╕√⁸●ꜝ⸗ ⅔╟┘∕─ ⅜⁸ ⅔╟∕ 9~10m ─ ⌐

ⱴ☻◒╩ ⇔√ 20m ╕≢ ∆╢≤ ↕╣√⁹ ─ │ 0.56⁸♃►

│ 0.42≤™∏╣╙ ™ ≢№∫√ 3-5 ⁹ 

◘Ⱪ◄ꜞ▪ D 3-14 │⁸ 20m ─ⱴ☻◒⌐╟╡ ⅛╠ ↕╣╢ ⅜

ↄ⁸ ≤⌂∫√─│ ⅜ ─ ≤ ⅛╠ ⌐ ⌐⅛↑≡─ ≢№∫√⁹

─ 10m ⅛╠ ─ 20m⌐⅛↑≡│⁸▪ⱴ⸗ ≤ ↕╣√ ⅜

⌐ ╠╣√⁹●ꜝ⸗ ⅔╟┘∕─ ≤ ↕╣√ │⁸ ⅜ ─╖≢⁸ ⅛

╠ ⌐ ↄ ™≢│⁸∕╣╠─ │ ╘╠╣⌂⅛∫√⁹ ─ │ 0.85⁸

♃► │ 0.72≤ ™ ≢№∫√⅜⁸▪ⱴ⸗ כ◙כꜚ─ ⁸ⱪ꜡♦ꜙכ◘כ │™∏╣╙

0≢№∫√ 3-6 ⁹ 
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3- 12 ◘Ⱪ◄ꜞ▪ A+B ⌐⅔↑╢ ─ ─ 4Ᵽfi♪  

●ꜝ⸗ ⁸∕─ ─  

⌂⇔  ⅔╟┘ 20 m  

1 

▪ⱴ⸗  
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3- 13 ◘Ⱪ◄ꜞ▪C ⌐⅔↑╢ ─ ─ 4Ᵽfi♪  

●ꜝ⸗ ⁸∕─ ─  

⌂⇔  ⅔╟┘ 20 m  

▪ⱴ⸗  
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3- 14 ◘Ⱪ◄ꜞ▪D ⌐⅔↑╢ ─ ─ 4Ᵽfi♪  

 

> 20 m 

●ꜝ⸗ ⁸∕─ ─  

⌂⇔  ⅔╟┘ 20 m  

▪ⱴ⸗  
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3- 4 ─ ◘Ⱪ◄ꜞ▪ A+B  

4Ᵽfi♪ 

3- 5 ─ ◘Ⱪ◄ꜞ▪C  

4Ᵽfi♪ 

  

3- 6 ─ ◘Ⱪ◄ꜞ▪D  

4Ᵽfi♪ 

 

 

 

 

 

3- 3- 2 BRI⌐╟╢ ─  

BRI ⌐╟╡ ↕╣√ Ᵽfi♪≤ Ᵽfi♪─ ╩ ™≡ ∫√ ─ ╩◘Ⱪ

◄ꜞ▪↔≤⌐ ⇔√⁹◘Ⱪ◄ꜞ▪ A+B 3-15 ≢│⁸▪ⱴ⸗ ⅜ ⅛╠ ╩ ╪

√ ─ ⌐⅛↑≡⁸ 3~11m─ ™ ⌐ ⌐╕≤╕∫≡ ∆╢≤ ↕╣√⁹╕

√⁸ ⅛╠ ⌐⅛↑≡╙ ↕⌂ ─▪ⱴ⸗ ─ ⅜ ↕╣√⁹ ⁸●ꜝ⸗

⅔╟┘∕─ │⁸ ─ ⅛╠ ─ ™ ╛⁸ ⁸ ⅛╠

─ ⌐╕≤╕∫√ ⅜ ∆╢≤ ↕╣√⁹ ─ │ 0.61⁸♃► │

0.47≢№∫√ 3-7 ⁹ 

◘Ⱪ◄ꜞ▪ C 3-16 ≢│⁸▪ⱴ⸗ ⅜ ─ ⅛╠ ⅜ ⁸↕╠⌐│

─ ╕≢─ ⅔╟∕ 4~10m⌐ ∆╢≤ ↕╣√⁹╕√⁸●ꜝ⸗ ⅔╟┘∕─ │

⅛╠ ⁸ ⅜ ⌐⅛↑≡─ ⅔╟∕ 7~8m ─ ⌐╕≤╕∫≡ ∆╢≤ ↕

╣√⁹ ─ │ 0.65⁸♃► │ 0.55≢№∫√ 3-8 ⁹ 

◘Ⱪ◄ꜞ▪ D 3-17 ≢│⁸▪ⱴ⸗ ⅜ ⅜ ─ ⅔╟∕ 12~17m─ ≤⁸

─ 8~17m─ ⌐ ∆╢≤ ↕╣√⁹ ⁸●ꜝ⸗ ⅔╟┘∕─ │⁸ ⅜

─ 11m ─ ⁸⌂╠┘⌐ ─ ≢ ↕╣√⁹ ─ │ 0.80⁸

♃► │ 0.65≢№∫√ 3-9 ⁹ 

 

 

 

Area A+B
image 4 bands seagrass sand seaweed total
mapping seagrass 287 676 3 966 0.30
 result sand 166 2,638 0 2,804 0.94

seaweed 3 52 299 354 0.84
total 456 3366 302 4,124

0.63 0.78 0.99
0.78
0.60

reference data User 's
accuracy

Producer 's accuracy
Overall accuracy
Tau - coeffifient

Area C
image 4bands seagrass sand seaweed total
mapping seagrass 87 175 4 266 0.33
 result sand 0 172 27 199 0.86

seaweed 45 264 400 709 0.56
total 132 611 431 1,174

0.66 0.28 0.93
0.56
0.42

reference data User 's
accuracy

Producer 's accuracy
Overall accuracy
Tau - coeffifient

Area D
image 4 bands seagrass sand seaweed total
mapping seagrass 0 7 0 7 0.00
 result sand 48 91 0 139 0.65

seaweed 0 3 249 252 0.99
total 48 101 249 398

0.00 0.90 1.00
0.85
0.72

reference data User 's
accuracy

Producer 's accuracy
Overall accuracy
Tau - coeffifient
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3- 15 ◘Ⱪ◄ꜞ▪ A+B ⌐⅔↑╢ ─ ─ BRI  

●ꜝ⸗ ⁸∕─ ─  

⌂⇔  ⅔╟┘ 20 m  

▪ⱴ⸗  

Green Band 
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3- 16 ◘Ⱪ◄ꜞ▪C ⌐⅔↑╢ ─ ─ BRI  

●ꜝ⸗ ⁸∕─ ─  

⌂⇔  ⅔╟┘ 20 m  

▪ⱴ⸗  

Blue Band 
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3- 17 ◘Ⱪ◄ꜞ▪D ⌐⅔↑╢ ─ ─ BRI  

  

●ꜝ⸗ ⁸∕─ ─  

⌂⇔  ⅔╟┘ 20 m  

▪ⱴ⸗  
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3- 7 ─ ◘Ⱪ◄ꜞ▪ A+B  

BRI 

3- 8 ─ ◘Ⱪ◄ꜞ▪C  

BRI 

  

3- 9 ─ ◘Ⱪ◄ꜞ▪D  

BRI 

 

 

 

 

 

 

3- 4  

4Ᵽfi♪─ ╩ ∑∏⌐ ⇔≡ ╩ ∫√≤↓╤⁸◘Ⱪ◄ꜞ▪ A+B⌐⅔™≡⁸

≤ ─ ─▪ⱴ⸗ ╩ ⅎ╢↓≤⅜≢⅝√≤≤╙⌐⁸ ⅛╠ ─ ™⌐●

ꜝ⸗ ─ ⅜ ↕╣√ 3-12 ⁹↓─ │⁸↓╣╕≢ ↕╣≡™√ ─

─  2001⁸ 2002⁸ 2013 ╛ 2015 11 ⌐ ⇔

√ ≤⅔⅔╗⌡ ⇔√ Ɽ♃כfi≢№∫√⁹√∞⇔⁸ ─ ≢№╢

│ 0.78⁸♃► │ 0.60≤∕╣╒≥ ™ ≢│⌂⅛∫√ 3-4 ⁹ ≢╙⁸▪ⱴ⸗ כꜚ─

כ◙ ⅜ 0.30≤⁸ ─ כꜞ◗♥◌ ⁸ ≤ ⇔≡ ↄ⁸↓╣│⁸▪ⱴ⸗

≤ ↕╣√ ─℮∟⁸30 ∞↑⅜ ⌐╟╡▪ⱴ⸗ ≤ ↕╣√ ≢№∫√

⌐▪ⱴ⸗ ≢№∫√ ↓≤╩ ⇔≡™╢⁹▪ⱴ⸗ ≤ ↕╣√ ─ 70 ↄ│⁸ │╒≤

╪≥⅜ ≢№╡⁸▪ⱴ⸗ ⅜ ⌐ ↕╣≡™√⁹⇔√⅜∫≡⁸▪ⱴ⸗ ─ ≤⇔≡

↕╣√ 207ha ⌐≈™≡╙⁸ ⌐ ≢№╢≤ ↕╣╢⁹◘Ⱪ◄ꜞ▪ C─ 3-

13 ≢│⁸ 10 20m ─ ⅜╒╓∆═≡ ≤ ↕╣≡™√⅜⁸↓─ ≢

│ ↄ─ ⌐ ⅜ ↕╣╢  2001 ↓≤⅜ ↕╣≡⅔╡⁸ ─ ≤│

⇔⌂⅛∫√⁹╕√⁸ ─ │ 0.56⁸♃► ╙ 0.42≤ ⌐ ™ 3-5 ≢№

╡⁸ ⇔™ │ ╠╣≡™⌂™≤ ↕╣╢⁹◘Ⱪ◄ꜞ▪ D≢│⁸ ⅜ ─ ⅜∆═≡

≤ ↕╣╢≤≤╙⌐ ─ ⅛╠ ⌐▪ⱴ⸗ ⅜ ⌐ ∆╢≤

↕╣√ 3-14 ⁹ │ 0.85⁸♃► │ 0.72≤ ™ 3-6 ≢№∫√↓≤⅛╠⁸

⌂ ─╟℮⌐ ⅎ╢⅜⁸▪ⱴ⸗ כ◙כꜚ─ ⌂╠┘⌐ⱪ꜡♦ꜙכ◘כ ⅜ 0≢№╡⁸

▪ⱴ⸗ ─ ⌐ ⅜№╢↓≤╛⁸ ™─ ⅜∆═≡ ⌐ ↕╣≡™╢↓≤

⅛╠╙⁸ ⌂ ⅜⌂↕╣≡™⌂™ ⅜ ™⁹◘Ⱪ◄ꜞ▪ D≢│ ╩ ∫√ ⅜

⌂⅛∫√↓≤⅛╠⁸ ╛♃► ⅜ ™ ╩ ⇔√ ⅜ ⅎ╠╣╢⁹ 

Area A+B
image BRI BG seagrass sand seaweed total
mapping seagrass 329 1352 4 1,685 0.20
 result sand 120 1,875 1 1,996 0.94

seaweed 7 139 297 443 0.67
total 456 3366 302 4,124

0.72 0.56 0.98
0.61
0.47

Producer 's accuracy
Overall accuracy
Tau - coeffifient

reference data User 's
accuracy

Area C
image BRI BG seagrass sand seaweed total
mapping seagrass 84 213 84 381 0.22
 result sand 0 349 21 370 0.94

seaweed 48 49 326 423 0.77
total 132 611 431 1,174

0.64 0.57 0.76
0.65
0.55

Producer 's accuracy
Overall accuracy
Tau - coeffifient

reference data User 's
accuracy

Area D
image BRI BG seagrass sand seaweed total
mapping seagrass 38 51 19 108 0.35
 result sand 10 50 0 60 0.83

seaweed 0 0 230 230 1.00
total 48 101 249 398

0.79 0.50 0.92
0.80
0.68

Overall accuracy
Tau - coeffifient

reference data User 's
accuracy

Producer 's accuracy
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BRI ⌐╟╢ ╩ ⇔√ ─ ≢│⁸◘Ⱪ◄ꜞ▪ A+B ⌐⅔™≡⁸ ⅛╠

⌐⅛↑≡─ 3 11m─ ™ ⌐╕≤╕∫√ ⅜ ∆╢≤ ↕╣√ 3-15 ⁹

2015 11 ⌐ ⇔√ 2-3-3 ⌐╟╢≤⁸ ─ ™▪ⱴ⸗ │⁸ ─ ≢

│ 3 5m─ ⌐ ╠╣╢↓≤⁸ ─ ≢│ 5 6m ⌐ ╠╣⁸6 ─

≤ ═╢≤ │⅛⌂╡ ⇔≡™√⁹╕√⁸↓─◘Ⱪ◄ꜞ▪⌐⅔↑╢▪ⱴ⸗ ─ꜚ

כ◙כ │ 0.20≤ ⅛∫√ 3-7 ↓≤⅛╠⁸ │▪ⱴ⸗ ⅜⅛⌂╡ ⌐ ↕╣

≡™╢≤ ↕╣╢⁹◘Ⱪ◄ꜞ▪ C⌐⅔™≡│⁸ ™≤ ⅜ ⌐ ⅜⁸╕√∕╣

╠╩ ╡ ╗╟℮⌐▪ⱴ⸗ ─ ⅜⅛⌂╡ ⌐ ↕╣√ 3-16 ⁹↓─ ⌐⅔™

≡╙⁸ │ 0.65⁸♃► │ 0.55≤ ™ │ ╠╣∏⁸ ⌐▪ⱴ⸗ כ◙כꜚ─ │ 0.22

≤ ⅛∫√ 3-8 ⁹⇔√⅜∫≡⁸◘Ⱪ◄ꜞ▪ C⌐≈™≡╙ ─ ⁸ ⌐▪ⱴ⸗ ⌐≈

™≡│⁸ ↄ⌂™≤ ⅎ╠╣╢⁹◘Ⱪ◄ꜞ▪ D≢│⁸ ⅜ ≤ ─ ⌐

⅜ ⇔⁸ ─ 8 17m─ ≤⁸ ⅜ ⌐▪ⱴ⸗ ⅜ ∆╢≤ ↕

╣√⁹ ─ │ 0.80⁸♃► │ 0.68≤ ™ ≢№∫√⅜⁸ ⅜ ≢│

─ ⅜ ⌂ↄ⁸ ▪ⱴ⸗ ─ ⌐≈™≡ ⇔≡™ↄ ⅜№╢⁹ 

─ ≢│⁸◘Ⱪ◄ꜞ▪ A+B⌐≈™≡│⁸BRI⌐╟╢ ↕╣√ ╟╡╙⁸ ╩

↕⌂™ 4Ᵽfi♪─ ╩ ™√ ⅜⁸▪ⱴ⸗ ─ ⅜ ⌂ↄ⁸ ⌐ ™ ⅜

╠╣√⁹ ⁸BRI⌐╟╢ ╩ ⇔√ ╩ ™√ ⅜⁸ ⅜ ╕╢ ╠ 2009

↓≤⅜ ╠╣≡™╢⁹ ─ ≢│ ─♃כ♦ ⌐ ⅜ ⅝™≤ ∫√

⅜ ⅝ ↕╣╢⅔∕╣⅜№╢↓≤⅛╠⁸ ─ ≤ ─♃כ♦ ─ ™ 1

─☼꜠ ⅜ ⇔≡™╢ ⅜№╢⁹ ⁸ ™ ─ ─ ⅜⁸

╩ ∆↓≤⌐╟╡ ∫≡ ™ ─▪ⱴ⸗ ─ ⌐ ™ BRI ≤⌂╡⁸

⅜ ⇔√─⅛╙⇔╣⌂™⁹ ⅎ≡⁸▪ⱴ⸗ ≤ ™ ─ ─ ─ ⅜ ↕⅛

∫√ ╙№╡⁸ ⌂ ⅜ ≢№╢⁹◘Ⱪ◄ꜞ▪ C⌐≈™≡│⁸ ╩ ╦⌂

™ 4Ᵽfi♪─ ╩ ™√ ≢│⁸ 10 20m ─ ⅜╒╓∆═≡ ≤

↕╣√ ⁸BRI ⌐╟╢ ╩ ™√ ≢╙⁸▪ⱴ⸗ ─ ⅜⅛⌂╡ ⌐

↕╣⁸™∏╣╙ ╛♃► ⅜ ↕⅛∫√↓≤⅛╠ ⇔≡⁸ ─ ≢│ ─

™ │ ╠╣⌂⅛∫√≤ ↕╣╢⁹◘Ⱪ◄ꜞ▪ D ⌐≈™≡│⁸ ╩ ╦⌂™ 4

Ᵽfi♪─ ╩ ™√ ⌐╟╡⁸▪ⱴ⸗ כ◙כꜚ─ ╛ⱪ꜡♦ꜙכ◘כ ⅜ 0≢№╡⁸

╩ ⇔≡™√≤│ ⅎ⌐ↄ™⁹ ⁸BRI ⌐╟╢ ╩ ⇔√ ─ ≢│⁸ ⅜

─ ⌐▪ⱴ⸗ ∆╢≤ ↕╣√⅜⁸ 2001 ⌐╟╢≤ ─ 15m

≢ ⌐ ∆╢↓≤⅜ ↕╣≡⅔╡⁸ ⁸ ╩ ╛⇔≡⁸▪ⱴ⸗ ⅜

∆╢⅛ ∆╢ ⅜№╢⁹ 
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