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. │∂╘⌐ 

 

-   

│⁸ ⌐⅔↑╢ ╩ ∆╢ ≢ ⌂ ⅝╩ √⇔≡™╢≤≤╙⌐⁸ ─

╛ ≤⌂∫≡ ╩ ⅎ≡™╢ ⌂ ≢№╢ ⁸2002 ⁸

http://www.jfa.maff.go.jp/j/kikaku/tamenteki/kaisetu/moba/moba_genjou/ ⁹⇔⅛⇔⌂⅜╠⁸

∕─ ╛ ⅜ ⅛╠ ↕╣≡⅔╡⁸ ─ ⌐╙ ⅝⌂ ╩

╓∆ ⅜№╢⁹ 

⌐╙ ⅛⌂ ─ ⅜ ╠╣≡™╢⅜⁸™ↄ≈⅛─ ≢│⁸ ≤ ⌐∕─

⅜ ↕╣≡™╢ Fujita et al. , 2006 2007⁹ ⁸ ─ ⌂≥⌐

╟╡⁸∕─ ╩ ∫≡™ↄ√╘⌐│⁸∕─ ╛ ⌐≈™≡ ─ ₁⌐ ╩ ╘≡╙

╠℮≤≤╙⌐⁸ ─ ╛∕─ ╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

☿fi♃כ ⁸NPEC≢│⁸ 24 26 ─ 3◌ ⌐╦√

╡⁸ ─ ⌂ ⌐⅔™≡⁸ ⌐╟╢ ╩ ℮≤≤╙⌐⁸

─ ╛ ─ ╩ ≢─ ⌂≥⌐╟╡ ⇔⁸ ─ ╩ ╠⅛

≤⇔√⁹ 27 ⌐│⁸ ⅛⌂ ─≤╡╕≤╘ ╩╙≤⌐⁸ ─ ₁⌐

─ ╩ ⇔≡╙╠℮√╘─ ╩ ⇔√⁹╕√⁸ 4◌ ≢│ ─ ™ ⅜

≢⅝⌂⅛∫√ ⌐ ∆╢ ▪ⱴ⸗ ─ ▪ⱴ⸗ ╩ ╠⅛⌐∆╢√╘⌐⁸

≢─ ◌ⱷꜝ⌐╟╢ ╩ ∆╢≤≤╙⌐⁸ ╩ ™√ ╩ ∫√⁹

29 │⁸ 27⁸28 ⌐ ╠╣√ ╩╙≤⌐⁸ ≤ ≢─ ╩ ╛

⇔⁸▪ⱴ⸗ ─ ⌐≈™≡╙ ⌂ ╩ ∫√⁹╕√⁸ Bottom Reflectance 

Index Sagawa et,al  2010 ╩ ℮↓≤≢▪ⱴ⸗ ─ ⅜ ∆╢↓≤╩ ⇔√⁹ 

30 ╢╟⌐fiכ꜡♪⁸│ ╩ ™√ ⱴ♇Ⱨfi◓─ ⌐≈™≡ ∆╢≤

≤╙⌐⁸ ⌐╟╡ ™ ─ world view 2 ╩ √⌐ ⇔⁸╟╡ ™ ≢

─ ─ ╩ ╖√⁹ 

 

-  ⌐≈™≡ 

─ ─ ⌐ ≢│⁸ ─ ╛ ≤ ∂╟℮⌐ ─ ╛ ⅜ ⇔≡

⅜╢ ⅜№╡⁸↓╣╠╩₈ ₉≤ ╪≢™╢ ╒⅛ 2009⁹ │ ⌐ ∆╢

─ ≢⁸ ⁸ ⁸ ─ ⱪ№╡⁸כꜟ◓3 ⌐ ה ⌐ ∆╢⁹ │

≢ ⇔√ ─℮∟ ⌐ ─ ╩ ⇔√ ≢⁸ ⌂≥⌐ ∆╢ ╙№╢⅜⁸ ⌐

⌐ ∆╢⁹ │⁸ ∆╢ ⌐╟╡⁸◖fiⱩ ⁸▪ꜝⱷ ⁸◌☺ⱷ ⁸●ꜝ⸗

1-1 ⱱfi♄꞉ꜝ ─ ⁸♥fi◓◘ ⁸▪ⱴ⸗ 1-2 ≤ ╪≢™╢  2010⁹ 

 



 

2 

 

 

1- 1                    1- 2  

 

 

⌐ ∆╢ │⁸ 300≢⁸∕─ ⁸ ⅜ 180⁸ ⅜ 80⁸

⅜ 40≤ ↕╣≡™╢  2001⁹╕√⁸ ⌐⅔™≡│⁸▪ⱴ⸗⁸◖▪ⱴ⸗⁸☻◕▪ⱴ

⸗⁸►Ⱶⱥꜟ⸗─ 4 ⅜ ⇔≡™╢⁹ ≢│⁸ ╛ ⌂≥⌐ ⇔≡ ∆╢

≢ ↕╣╢ ╩₈ ₉ 1-3⁸ 4 ─ ≢ ↕╣╢ ╩₈▪ⱴ

⸗ ₉ 1-4 ≤⇔≡ ∆╢⁹⌂⅔⁸ ─ ─ ⌐≈™≡⁸ 1-1⌐ ⇔√⁹ 

 

 

1- 1  
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1- 3  

ṕ ḭ Ṗ
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1- 4  

 

-  ⌐⅔↑╢↓╣╕≢─  

↓╣╕≢ ⌐⅔™≡ ↕╣√ ⌐╦√╢ ⌐│⁸ 1- 1⌐ →√╙─

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

1, 101 ha 2001 ќ1, 067.8ha 2011 ≤ ⇔≡⅔╡ 1- 2 ⁸ ─ │╛╛

⌐№╢╟℮⌐╖ⅎ╢⁹⇔⅛⇔⁸ ⅜ ⅝ ╡⁸ ⅔╟┘ ⌂≥≤

⌂∫≡⅝≡⅔╡⁸ ─ ⌐╟∫≡ ↕╣╢ ─ ⅜ ⅜╡⁸ ⅜ ↄ⌂

∫√ ⅜№╢↓≤╩ ⇔⌂↑╠┌⌂╠⌂™⁹ 

▪ⱴ⸗ ⌐ ⇔≡│⁸ 2002 ⅔╟┘ 2013 ≢│⁸∕╣

∙╣ 2001 2002 ≤ 2011 2012 ⌐ ↕╣√ ⅛╠─ ≤ ⅛╠⁸

▪ⱴ⸗ ─ ⅜ ↕╣⁸∕─ │∕╣∙╣ 420ha⅔╟┘ 323ha≤ ╙╠╣≡™╢⁹

√∞⇔⁸↓─▪ⱴ⸗ ─ ⌐≈™≡│⁸ ⅛╠ ─ ╩ ∆╢ ─ ⌐╟╡ ∂

√ ⅜ ↕╣≡⅔╡⁸ ≢─ ╙ ╘⁸▪ⱴ⸗ ─ ╩ ∆╢ ⅜№╢↓≤

⅜ ↕╣≡™╢  2013⁹ ⁸ ⌐⅔↑╢▪ⱴ⸗ ─ │⁸

2 ─ ╩ ∂≡⁸ ─ ⌐ ─ 90 ⅜ ∆╢≤ ↕╣√⁹ 

2001 │⁸ ⅛╠─ ≤ ≢─ ⌐╟╡⁸ ⅛╠ ⌐⅛↑

≡─ ⌐⅔™≡⁸▪ⱴ⸗╩ ╘√ ─ ─ ╩ ⇔≡™╢⁹

2007 ≢│⁸2006 ⅛╠ ⌐⅔↑╢▪ⱴ⸗ ─ ─ ╩ ⌐

⇔⁸ 5⁸7m⌐│ ⌐▪ⱴ⸗⅜⁸ 9⁸11m⌐⅔™≡│☻◕▪ⱴ⸗⅜ ⇔⁸☻◕▪

ⱴ⸗─ │ ⌐ ⅝ↄ ∆╢↓≤⅜ ╠⅛⌐↕╣√⁹↓╣╠ ⌐│⁸ ⌐

Zosteramarina Zosterajaponica

Zosteracaespitosa Halophila sp.
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◖▪ⱴ⸗ ( ה  1999)⌂╠┘⌐▪ⱴ⸗ ה  2006 ⅜ ∆╢↓≤⅜ ↕╣≡™

╢⁹╕√⁸ ≢│⁸ ─ ╛ ⌐╙▪ⱴ⸗ ─ ⅜ ↕╣

≡™╢ ╠ 2012⁸ ╠ 2014⁹ 

⌂⅔⁸ ─ ─ ⌐╟╡⁸ ─▪ⱴ⸗ ⌐⅔™≡⁸1 ─▪ⱴ⸗─

⅜ ↕╣√⁹ 

 

1- 1  

 

 

 

 

1- 2  

1978 , 1994, 1998; , 2002; , 2013  

 

0

200

400

600

800

1000

1200

1978 1993 2001 2011

h
a

 1978 2 ה  ◗fi◘ה
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2013 23   

2018 28  

∕─  ≤ 2003 14 ה   

NPEC ☿fi♃כ 2013 2018 24 29 ꜞ

◓fi◦fi☿♩כ⸗  



 

6 

 

- ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ  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- 3⌐⁸ ⌐ ∆╢ ─ ╩ ∆⁹ 

 

 

 

1- 3  

 

-  NPEC⌐╟╢ ─  

2012 ⅛╠ 2014 ⌐ ⇔√ ⌐╟╡⁸ ─≤⅔╡─ ⅜ ╠╣√⁹ 

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 

⌐ ∆╢ ─ 2010 2 22 ─ ⌐╟╡⁸●

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

─ ⌐╟╡⁸ ─ ⌐ ↕╣√ ╛ ⌐ ∆╢ ╩ ╠⅛≤



 

7 

 

⇔⁸ ⅛╠ ─ 2009 11 7 ⅛╠│⁸ ╩ ∆╢

─ ╩ ™ ≢ ⇔√ 1- 4 ⁹ 

 

 

1- 4     

 

2015 ⌐│⁸ ─▪ⱴ⸗ ─ ה ⌐ ∆╢

╩ 6 ≤ 11 ⌐ ∫√≤↓╤⁸ ╙▪ⱴ⸗⅜ ∆╢ ─ ⅜ ↄ⌂╢

≢⁸6 ⌐│ ⅜ ↕╣√╙──⁸11 ⌐│╒≤╪≥ ↕╣⌂⅛∫√√╘⁸ ⌐

∆╢▪ⱴ⸗─ │ ⌐╟∫≡ ⌂╢↓≤⅜ ↕╣√⁹╕√⁸ ⌐⅔↑╢

2 ─ ₒGeoEye- 1 2014 11 22 a⁸b⁸c ₓ╩ ™≡⁸

╖─ ⁸ ⁸ ⁸ ─ 4Ᵽfi♪⌐╟╢ ╩ ∫√≤↓╤⁸ 1- 5─ aΐ⁸bΐ⁸

cΐ⅜ ╠╣⁸ ™ ⅜ ╠╣√◘Ⱪ◄ꜞ▪ a ⌐⅔↑╢▪ⱴ⸗ │ 207ha≤

↕╣√⁹⇔⅛⇔⌂⅜╠⁸↓─ ⌐≈™≡│⁸ ─ ─ ≤ ⇔⌂™◄ꜞ▪⅜

№╢⌂≥ ⌐ b≤ c─◄ꜞ▪ ⁸ ─ ⅜№╢↓≤⅛╠⁸↕╠⌐ ╩ ╘╢ ⅜№╢

≤ ⅎ╠╣√⁹ 

 

1- 5  

      20m  

RGB

a ŀΩ b ōΩ c ŎΩ
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 2016 │⁸ ⌐⅔↑╢ 2 5m ─ ╩⁸ ⅜Ⱪ▬◌כ▪

↕╣√►▼Ⱪ◘▬♩⅛╠ ⇔⁸2016 3 17 ⌐ ↕╣√ RapidEYE─ 5

╩ ⇔⁸ ╩ ∫√⁹↓─ │⁸ 440- 510nm⁸ 520- 590nm⁸ 630- 680nm⁸

꜠♇♪◄♇☺ 690- 730nm⁸ 760- 850nm ─ 5≈─Ᵽfi♪ ⌐╟╡ ↕╣≡™

╢⁹ ─ │⁸ ♁ⱨ♩ ENVI 5.2 ╩ ™⁸Mumby and Edwards2000 ⌂

╠┘⌐ ה 2011 ╩ ⌐ ╩ ⇔√⁹ ≢│⁸ ─◘Ⱪ◄ꜞ▪⌐ ↑

∏⌐ ╩ ∫√⁹╕√⁸2015 ─ ⅛╠⁸▪ⱴ⸗ ─ ⌐│ ╩ ╦⌂™

⌐ ⅜ ↄ⌂∫√↓≤⅛╠⁸ │ ╦∏⌐ ╩ ∫√⁹ 

╖─ RapidEYE ╩ RGB ⇔ₒ 1- 6 a ⁸x ≤ 20 ╩ⱴ☻◒⇔√

⌐⁸ ─ ⌐ ╩♃כ♦☻כꜟ▲♩כ◦√⇔ ™≡⁸ ─ ╩ ∫√ₒ 1-

6 b ⁹x5Ᵽfi♪─ ╩ ™≡⁸ ⌐╟╢ ⅝ ╩ ∫√ ₒ 1- 6 c ⁸x▪ⱴ

⸗ ⁸ ┘ ≢⁸∕╣∙╣ ה ⌐ ↕╣√ ╙№╢⅜⁸▪ⱴ⸗ ⌐

⇔≡│⁸ ─ ≤ ⌡ ⇔≡™√⁹▪ⱴ⸗ ⌐ ↕╣√Ⱨ◒☿ꜟ ⅛╠

⌐⅔↑╢ ─▪ⱴ⸗ ─ │⁸ 716ha≤ ↕╣√⁹√∞⇔⁸ ─ ≢№

╢ │ 0.48⁸♃► │ 0.36 ≤⌂╡⁸∕╣╒≥ ™ ≢│⌂⅛∫√⁹▪ⱴ⸗ כ◙כꜚ─

│ 0.65 ≤⌂∫√⅜⁸ ─ │ 0.10⁸ ─ │ 0.49≤⌂╡⁸▪ⱴ⸗ ─

╟╡╙ ⅛∫√⁹ ⌐⁸ ─ ⅜ ⌐ ™↓≤⅜⁸ ─ ≤♃► ╩

ↄ⇔√ ─ ≈≤ ⅎ╠╣√⁹2016 ─ ⌐⅔↑╢ ≢│⁸ BRI

╩ ╦⌂⅛∫√√╘⁸ ⌐⁸ ─ ⅜ ⅛∫√⁹ │⁸ ☻כꜟ▲♩כ◦⁸⌐

╩♃כ♦ ⇔⁸ BRI ⌐╟╢ ⅜ ≢№╢≤ ⅎ╠╣√⁹ 

 

 

1- 6  

2016 3 17
RapidEye
ṕ5m Ṗ

RGB
ṕ ṇ ṇṖ

צּ

20Ỳ
ṕ Ṗ 20m

ṕ Ṗ

(a) (b) (c)
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ⱦ♦○◌ⱷꜝ⅔╟┘ fiכ꜡♪ ⌐╟╢▪ⱴ⸗  

 

-   

─ ⌐⅔™≡ ⌐╟╢ ╩ ℮⌐│⁸ ≤∆╢ ≢⁸

╘ ─ ♃כ♦ ♃כ♦☻כꜟ▲♩כ◦ ╩ ⇔⁸ ≡⇔≥♃כ♦ ∆╢ ⅜

№╢⁹╕√⁸ ⅜≥╣∞↑ ⇔ↄ ↕╣√⅛─ ╩ ▲♩כ◦─╠╣↓⁸╙⌐╘√℮

⅜♃כ♦☻כꜟ ≢№╢⁹∕↓≢⁸ ╩♃כ♦☻כꜟ▲♩כ◦╢√╦⌐ ⌐ ∆╢

√╘⌐⁸ ─ ⱦ♦○◌ⱷꜝ⌐╟╢ ╩ ⇔√⁹╕√⁸ ╢╟⌐fiכ꜡♪⁸│

╩ ⇔⁸ ─ ╩ ╖√⁹ 

 

-   

ⱦ♦○◌ⱷꜝ⌐╟╢  

─ 2- 1 ┘ 2- 2 ─ ─

╩⁸ ⅛╠ ⇔√ ⱦ♦○◌ⱷꜝ⌐╟╡ ה ⇔√⁹ ⌐ │ 20 m ⌐

↕╣╢↓≤⅛╠⁸ │ 20 m ─ ⌐ ⇔⁸ ╩ ∆╢ ─╒╓

╩ ╗╟℮⌐ ╩ ⇔√⁹⌂⅔⁸ ─ │⁸Google earth ≢⁸

3⁸5⁸8⁸10⁸12⁸15⁸18⁸20 m╩ ⌐⁸ ╘ ⇔√⁹ 

│⁸ ⌐⅔™≡20187 1112 ─ ⌐ 200 ≢

⇔√⁹╕√⁸ ⌐⅔™≡⁸2018 10 22 ─ ⌐53 ⁸

2019 3 15 ─ ה ה ⌐53 ≢ ⇔√⁹⌂⅔⁸ │

⁸ ─ ╩ ≡ ∫√⁹╕√⁸ ⌐ ™√ ─ │⁸⅛╘╛

─ ⁸ I MATO─ ⅜ ∫

√⁹ 

ⱦ♦○◌ⱷꜝ⌐╟╢ ─▪ⱴ⸗ ─ │⁸ ╩ 4≈─ ⌐ ↑

≡ ⇔√⁹ ⅛╠⁸ᵑ ─₈ ₉⅛╠₈ ⅜ ₉╕≢─ ⁸ᵒ₈ ₉⅛

╠₈ ₉⌐⅛↑≡─ ⁸ᵓ₈ ₉⅛╠₈ ₉⌐⅛↑≡─ ⁸ᵔ₈

₉⅛╠ ─₈ ₉⌐⅛↑≡─ ⌐ ⇔√⁹ 

─ │⁸ ⱦ♦○◌ⱷꜝ ╖╢∙℮ Pro ⱨ□כ◦♩☻כfi ╩ ⅛╠ ╕

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

≤ ⅝─ 1 ≈─◌ⱷꜝ⌐╟╡ ⇔√ ─ ╩⁸1 №√╡ ⁸ ⸗♬

≢כ♃ ∆╢≤≤╙⌐ ⇔√ 2- 1 ⁹ ─ │⁸ ─ GPS♦

כ●꜡♃כ Wireless GPS Logger GT- 600 i - gotU ⌐╟╡ ⇔√⁹ ⌐⅔↑╢ ╩

∆╢√╘⌐⁸ כ●꜡♃כ♦ JFE▪♪Ᵽfi♥♇◒ DEFI- D5HG╩ⱦ♦○◌ⱷꜝ─

⌐ ╡ ↑⁸ ─ ╩ ∫√⁹ 

─ ┘ ↕╣√ ╩ ⌐⇔≡⁸ ╩⁸▪ⱴ⸗ ⁸ ⌐

∆╢ⱱfi♄꞉ꜝ ╛◖fiⱩ ⌂≥─ ⁸⅔╟┘ ⌐ 3 ⇔√⁹ ⅎ≡⁸▪ⱴ⸗ ⅜

≢⅝√ ≢│ ╩ ─ ╡ꜝfi◒ ↑⇔√⁹ ⅛╠─ ☿fi♅─ ↕⅛╠ ⅝

⌐ ⇔√◌ⱷꜝ─ ╩ ™⁸ ⌐ ╘╢▪ⱴ⸗ ─ ╩⁸ 0 0 ⌂⇔ ⁸ 1

1 10% ⁸ 2 11 25% ⁸ 3 26 50% ⁸ 4 51 75 ⁸
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5 76% ─ 6 ⌐ ⇔√⁹⌂⅔⁸ ─ ⌐│⁸ ⅝ ─ 4

≈─◌ⱷꜝ─ ╙ ⌐ ⇔√⁹╕√⁸▪ⱴ⸗ ╛ ─ ─ ⁸▪ⱴ⸗─

╛ ─ ⌂≥ ╩ ⌐ ⇔√ 2- 2 42 ⁹ 

 

2- 1  

     ⅜  
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2- 2  

 

 

 

2- 1  

 

 

╢╟⌐fiכ꜡♪  

╩fiכ꜡♪ ™√ ─ ╩ ∆╢√╘⁸ ─▪ⱴ⸗ ⌐≡♪

╢╟⌐fiכ꜡ ╩ ∫√ 2- 3 ⁹ │ 2018 10 16 ─ ⁸2019 2 27

─ ה ⌐ ⇔√⁹ ▪ⱪꜞ⌐│ DJI ─ ▪ⱪꜞ₈DJI GS PRO₉╩

™⁸ │ 140 m⌐ ⇔⁸ ⅛╠ 900m⁸ ⌐ 1,700m─ ≢ ⌐╟

╢ ╩ ™⁸ 1600 ─ ╩ √⁹ ⌐ ⇔√ │ 120 ≢№∫√⁹
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⌐╟╡ ⇔√ │ ∑≡ Agisoft ─ Sfm Structure  from Motion ♁ⱨ♩►▼▪

₈PhotoScan Professional Edition ₉╩ ™≡ ╩ ⇔⁸○ꜟ♁⸗◙▬◒ ╩ ⇔√⁹ 

 

 

2- 3   

 

-  ≤  

 

ⱦ♦○◌ⱷꜝ  

7 2- 1⁸ 2- 1⁸ 2- 2 27  

ᵑ ─ ⅜  

47 ╩ ⇔⁸▪ⱴ⸗ 9 ⁸ 12 ⁸ 22 ⁸ 4 ≢№∫√⁹

▪ⱴ⸗│⁸ 6 20 ≢ ╩ ⇔≡™√⁹►Ⱶⱥꜟ⸗│⁸ 13 16 ≢ №╢™│

▪ⱴ⸗≤─ ≢ ╘╠╣√⁹ 

ᵒ  

23 ╩ ⇔⁸▪ⱴ⸗ 7 ⁸ 10 ⁸ 6 ≢№∫√⁹▪ⱴ⸗ │ 7

16 ─ ≢ ╘╠╣⁸ 4 5 ⌐ ⇔≡™╢ ⅜ 2 ╘╠╣√⁹►Ⱶⱥ

ꜟ⸗│⁸ 18 ─ 1 ─╖≢ ╘╠╣√⁹ 

ᵓ  

79 ╩ ⇔⁸▪ⱴ⸗ 43 ⁸ 5 ⁸ 29 ⁸ ╡≢ ⌂ 2

≢№∫√⁹ 2 3 ⌐◖▪ⱴ⸗⁸3 15 ⌐▪ⱴ⸗─ ⅜ ╘╠╣⁸ ⅛╠ ╕

≢─ 12 ⌐│▪ⱴ⸗─ ⅜ ≢⅝√⁹⌂⅔⁸ ⅜ 6 ╟╡╙ ™ ≢│

⅜ ↄ ╘╠╣⁸ ⅜ ╣≡™╢№╢™│ ╣⅛↑≡™╢╙─⅜ ↕╣√⁹ 
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ᵔ  

59 ╩ ⇔⁸▪ⱴ⸗ 18 ⁸ 1 ⁸ 38 ⁸ 2 ≢№∫√⁹

▪ⱴ⸗│⁸ 6 14 ≢ ╠╣⁸ ⅛╠ ⌐⅛↑≡ ⌐ ╩ ⇔≡™√⁹►Ⱶ

ⱥꜟ⸗│⁸ 12 13 ≢ 2 ╘╠╣√⁹ 

 

10 2- 2⁸ 2- 2⁸ 2- 28 35  

ᵑ  

 ─ 1 12 ≢│⁸ │ ≢№╡⁸ ─ │⁸╒≤╪≥ ╘╠╣⌂

⅛∫√⁹ 

ᵒ  

 ─ 13 30 ≢│⁸ │ ≢№╡⁸ ─ │⁸╒≤╪≥

╘╠╣⌂⅛∫√⅜⁸ 26 ⌐ ⅛⌐▪ⱴ⸗ ≤ ↕╣╢ ⅜ ╘╠╣√⁹ 

ᵓ  

 ─ 32 53 ≢│⁸ │⁸╒≤╪≥⅜ ≢№∫√⅜⁸ 32 ┘

50 53 ≢│ ≤ ⅜ ⇔≡™√⁹ ≤ ⅜ ∆╢ ⌐│ⱱfi♄꞉ꜝ ╛◌☺ⱷ ─

⅜ ↕╣√⁹ 

 

3 2- 2⁸ 2- 3⁸ 2- 36 42  

ᵑ  

 ─ 1 12 ≢│⁸ │ ≢№╡⁸ ─ │⁸╒≤╪≥ ╘╠╣⌂

⅛∫√⁹ 

ᵒ  

 ─ 13 30 ≢│⁸ │ ≢№╡⁸ ─ │⁸╒≤╪≥

╘╠╣⌂⅛∫√⅜⁸ 26 ⌐ ⅛⌐▪ⱴ⸗ ≤ ↕╣╢ ⅜ ╘╠╣√⁹ 

ᵓ  

 ─ 32 53 ≢│⁸ │⁸╒≤╪≥⅜ ≢№∫√⁹ 47⁸48⁸53─

20 ⌐│ⱱfi♄꞉ꜝ ╛◌☺ⱷ ─ ⅜ ↕╣√⁹ 
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╢╟⌐fiכ꜡♪   

─▪ⱴ⸗ fiכ꜡♪≡™⅔⌐ ⌐╟╡ ⇔√ ─ 1,600

╩ PhotoScan≢ ⇔≡ ╠╣√○ꜟ♁⸗◙▬◒ ╩ 2- 4⌐ ⇔√⁹ ─ │

⅛╠ 900m⁸ ⌐ 1,700m─ ╢╟⌐fiכ꜡♪⁸╡№≢ ≤⇔≡│

⅜ ⅝⅛∫√⅜⁸○ꜟ♁⸗◙▬◒ ⌐│⁸ ≤ ╦╣╢ ╛ ─ ⌐

℮ ™─ ⅜ ⌐ ≢⅝√⁹ ≢│ ─ ⌐╟╡ ─

╙ ↕╣≡™╢√╘⁸○ꜟ♁⸗◙▬◒ ─ ─ ⌐≈™≡│⁸ ⁸

∆╢≤≤╙⌐ ⅜ ≢№╢⁹╕√⁸ 2- 4⌐ ⇔√○ꜟ♁⸗◙▬◒ ╩ Google Earth ≢

╩♩♇ꜛ◦fiכꜞ◒☻√⇔ 2- 5⁸2- 6⌐ ⇔√⁹ ≤ Google Earth ─ ╛

─ ╩ ∆╢≤⁸⅔⅔╗⌡ ⌂ ⅜ ╠╣√⁹╕√⁸2018 7 11 12 ⌐

⇔√ 2- 7 ╩ ≤ ∆╢≤⁸ ╟ↄ ⇔≡™√⅜⁸ ─

⅜ ≢№╢⅛≥℮⅛╛ ─ ─ │ ≢№╡⁸ ─ ≢№╢⁹ 

─ⱴ♇Ⱨfi◓│⁸ ⱦ♦○◌ⱷꜝ ╛ ∞↑≢│ ≢№╡⁸

⅛╠ ≤ ╦╣╢ ╩ ⇔⁸ ⱦ♦○◌ⱷꜝ ≢ ∆╢↓≤≢⁸ ─ⱴ♇

Ⱨfi◓≤⸗♬♃ꜞfi◓╩ ⌐ ╘╢↓≤⅜ ≤⌂╢⁹ 

╢╟⌐fiכ꜡♪ │⁸ ╛ ⌐╟╢ ╩ ∆╢ ⌂ ╢⌂≥ꜟכ♠

⅜№╡⁸ ⁸ ─ ⌐ ⌂ ⁸ ╩ ⌐ ∆╢ ⅜№╢⁹ 

 

2- 4 2018.10.16  2019.02.27  
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2- 5 Google Earth 2018.10.16  
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2- 6  Google Earth 2019.02.27  
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2- 7  Google Earth ⌐ ⇔√ ♃כ♦ 2018. 7. 11 12  
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2- 1  

2018 7 11 12  

 

 

 

 

 

 

 

 

 

 

1 36 57 . 51 137 3 . 35 10.1 0

2 . . 45 13.3 5
3 . . 51 18.2 0
4 . 46 . 41 14.0 4
5 . 40 . 36 14.8 3
6 . . 24 10.2 0

7 . . 17 7.5 0

8 . 2 . 99 3.5 0

9 . 32 . 91 4.0 0

10 . . 98 5.7 0

11 36 57 . 13 137 2 . 67 2.8 0

. 0 . 53 3.7 0

. . 61 6.0 4

. . 72 9.9 5

. . 76 12.0 4

. . 80 13.0 4

. . 87 20.0 1

14 56 . 41 . 57 19.2 0

15 . 36 . 50 18.0 0

16 36 56 . 47 137 2 . 54 19.1 0

17 . . 43 16.3 0

18 . . 31 13.3 2

19 . 35 . 17 12.0 0

20 . . 32 14.2 0

21 . . 43 16.1 0

22 . . 56 18.7 0

23 . 27 . 45 16.0 0

24 . . 64 20.0 0

25 . 19 . 70 19.0 0

26 . . 58 16.6 0

27 . . 38 14.1 0

28 . 11 . 39 12.2 0

29 . . 9 10.7 0

30 55 . 94 1 . 96 7.0 0

31 56 . 5 2 . 40 8.2 0

32 . . 59 9.0 0

33 55 . 92 . 73 19.3 0

34 . . 55 6.0 0

35 . 78 . 19 12.0 0

36 . 74 . 23 12.2 0

37 . . 38 11.6 0

38 . 70 . 45 14.1 0

39 . 68 . 34 9.0 0

40 . 60 . 43 19.2 0

41 . . 21 5.0 0

42 . 1 . 95 2.7 0

43 . 57 2 . 0 5.4 0
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2- 1 ≈≠⅝ 

 

 

 

44 36 55 . 48 137 2 . 16 10.0 0

45 . . 34 15.8 0

46 . 35 . 29 25.0 0

47 . 30 . 8 5.0 0

48 36 55 . 11 137 2 . 12 24.0 0

49 54 . 94 1 . 95 20.3 0

50 . . 83 12.0 3

51 . 79 . 88 21.4 0

52 36 54 . 74 137 1 . 62 9.0 0

53 . 68 . 38 5.1 0

54 . 62 . 62 8.5 0

55 . . 73 17.4 0

56 . 44 . 56 18.0 1

57 . 40 . 26 7.5 1

58 36 54 . 32 137 1 . 16 9.5 1

59 . 13 . 34 20.5 0

60 . . 20 13.0 0

61 . . 4 9.2 4

62 . 0 . 98 9.1 5

63 53 . 96 . 15 15.6 1

64 36 53 . 88 137 1 . 4 8.7 0

65 . 83 0 . 85 5.0 0

66 . 57 . 73 7.0 0

67 36 53 . 47 137 0 . 87 18.0 0

68 . 40 . 49 8.0 0

69 . 28 . 75 18.9 0

70 . 21 . 59 13.9 0

71 . 18 . 64 16.2 0

72 . . 34 7.5 0

73 . . 22 5.0 0

73.5 . . 1 3.5 0

74 . 10 . 36 6.0 0

75 52 . 97 . 52 16.5 0

76 36 52 . 82 137 0 . 36 17.0 0

77 . . 3 9.0 3

77.5 . 136 59 . 68 4.0 3

78 . 71 . 68 4.2 0

78.5 . . 85 7.8 3

79 . 68 . 36 2.4 2

80 . . 25 1.9 4

81 36 52 . 60 136 59 . 20 1.9 1

82 . . 30 2.7 2

83 . . 51 4.4 1

83.5 . . 6 8.0 3

84 . . 8 8.2 4

85 . 137 0 . 0 12.1 4

86 . . 13 14.7 0

87 . . 28 19.0 0

88 36 52 . 52 137 0 . 21 17.7 0

89 . . 4 13.4 0

90 . 136 59 . 87 10.4 4

91 . . 71 8.0 4

92 . . 56 6.0 4

93 . . 47 3.0 5

94 . . 37 3.7 4

95 . . 26 2.7 0

96 36 52 . 43 136 59 . 46 5.5 4

97 . . 60 7.2 5

98 . . 74 9.4 4

99 . . 84 10.4 0

100 . . 93 12.2 0

101 . 137 0 . 2 13.8 0
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2- 1 ≈≠⅝ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

102 36 52 . 34 137 0 . 26 19.6 0

103 . . 14 16.6 0

104 . 136 59 . 94 12.7 0

105 . . 73 9.4 1

106 . . 55 7.0 5

107 . . 42 5.3 4

108 . . 29 3.9 3

109 . . 21 2.3 0

110 . 22 . 23 2.8 0

111 . . 51 6.6 5

112 . . 78 9.5 4

113 . . 92 12.0 3

114 . 137 0 . 9 15.1 0

115 . . 31 20.2 0

116 36 52 . 12 137 0 . 16 16.5 0

117 . . 3 13.5 2

118 . 136 59 . 93 11.8 3

119 . . 80 9.8 4

120 . . 65 7.3 4

121 . . 51 5.7 5

122 . . 40 4.6 3

123 . . 24 2.7 0

124 . 2 59 . 33 3.5 1

125 . . 47 4.5 3

126 . . 62 6.4 1

127 . . 76 7.8 3

128 . . 87 9.8 5

129 . . 96 11.7 4

130 . 137 0 . 1 13.4 4

131 . . 24 18.0 0

132 51 . 95 0 . 0 13.7 0

133 . 136 59 . 50 8.0 5

134 . 91 59 . 82 3.0 0

135 . . 75 6.9 0

136 . . 63 5.9 3

137 . . 54 5.0 1

138 . . 43 4.0 0

139 . . 38 3.3 0

140 . 83 59 . 45 3.3 0

141 . . 55 4.5 0
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2- 1 ≈≠⅝ 

 

 
 

142 36 51 . 89 137 0 . 12 15.7 0
143 . 136 59 . 97 12.4 0

144 . 81 59 . 92 3.7 0
145 . 137 0 . 20 17.8 0

146 . 73 0 . 9 14.9 0

147 . 136 59 . 92 11.7 0
148 . . 7 6.2 4

149 . 65 59 . 68 5.5 0
150 . . 83 10.0 0

151 . . 97 12.2 0

152 . 137 0 .. 12 15.3 0
153 . . 24 18.2 0

154 . 53 0 . 11 14.9 0
155 . 136 59 . 98 11.7 0

156 . . 89 9.9 4

157 . . 82 8.2 0
158 . . 65 6.2 0

159 . 48 59 . 76 7.2 0
160 . . 88 9.2 3

161 . 44 59 . 94 10.4 5

162 . 137 0 . 5 12.8 0
163 . . 22 17.5 0

164 36 51 . 30 137 0 . 20 15.4 0
165 . . 10 13.0 2

166 . . 0 10.4 4

167 . 136 59 . 91 8.2 4
168 . . 80 6.3 2

169 . . 71 5.1 0
170 . 20 59 . 85 6.4 4

171 . . 97 8.5 4

172 . 137 0 . 12 12.3 4
173 . . 28 17.2 0

174 50 . 98 0 . 45 19.7 0
175 . . 30 14.8 1

176 . . 21 11.5 3

177 36 50 . 8 137 0 . 30 9.8 4
178 . . 40 13.5 2
179 . . 47 16.1 0
180 . . 59 20.3 0
181 . 64 0 . 73 20.2 0
182 . . 60 15.7 0
183 . . 50 11.7 4
184 . . 43 10.3 3
185 . . 30 6.6 0
186 . 49 0 . 34 4.8 0
187 . . 49 7.2 0
188 . 39 0 . 47 5.1 0
189 . . 64 8.2 0
190 . . 80 13.2 1
191 . . 93 18.3 0
192 . 1 . 7 22.3 0
193 . 20 1 . 36 22.8 0
194 . . 20 18.6 0
195 . 0 . 98 11.5 2
196 . . 80 7.0 0
197 36 50 . 3 137 0 . 99 7 0
198 . 1 . 18 11 0
199 . . 32 15 0
200 . . 48 18 0
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2- 2  

2018 10 22  

 

 

 

 

 

 

1 44 27 14 s

2 27 31 13 s

3 57 21 20 s

4 40 3 13 s

5 24 59 10 s

6 15 56 10 s

7 59 21 20 s

8 48 25 14 s

9 34 28 12 s

10 17 28 10 s

11 40 7 1 18 s

12 21 6 57 15 s

13 9 31 18 s

14 0 10 s

15 46 53 8 s

16 12 8 3 20 s

17 6 58 15 s

18 55 47 12 s

19 48 42 9 s

20 47 4 20 s

21 50 15 s

22 33 40 9 s

23 17 7 s

24 12 5 s

25 53 40 20 s

26 41 39 17 s ▪ⱴ⸗ 1

27 33 37 13 s

28 14 10 s

29 2 9 s

30 45 57 29 8 s

s st

6

5

536

6

47 137

36 47 137

36 47 137

7

36 47 137

36

47

46

137

137
28

36
46

137

41

32

9

8

42

137
46

36

7

36
47
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2- 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

32 46 8 7 s/st

33 25 16 5 s

34 57 21 13 s

35 37 28 8 s

36 49 6 30 13 s

37 46 39 10 s

38 25 35 6 s

39 14 41 16 s

40 56 51 13 s

41 48 35 45 9 s

42 49 13 5 20 s

43 48 58 6 15 s

44 43 7 13 s

45 36 6 12 s

46 49 2 28 18 s

47 48 45 32 16 s/st

48 49 2 28 13 s

49 17 33 13 s

50 11 32 12 s/st

51 22 49 19 s/st

52 12 47 14 s/st

53 22 49 13 s/st

s st

36 48 137 4

4

36

48

137 4

36 48 137 3

36 48 137 3

36

48

137

36
48

137 3

36
49

137 3
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2- 3  

2019 3 15  

 

 

 

 

 

1 36 47 44 137 5 27 14 s

2 27 31 13 s

3 36 47 57 137 6 21 20 s

4 40 3 13 s

5 24 5 59 10 s

6 15 56 10 s

7 36 47 59 137 6 21 20 s

8 48 25 14 s

9 34 28 12 s

10 17 28 10 s

11 36 47 40 137 7 1 18 s

12 21 6 57 15 s

13 36 47 9 137 7 31 18 s

14 0 28 10 s

15 46 53 8 s

16 36 47 12 137 8 3 20 s

17 6 7 58 15 s

18 46 55 47 12 s

19 48 42 9 s

20 36 47 4 137 8 42 20 s

21 46 50 15 s

22 33 40 9 s

23 17 41 7 s

24 12 5 s

25 36 46 53 137 9 40 20 s

26 41 39 17 s

27 33 37 13 s

28 14 32 10 s

29 2 9 s

30 12 29 9 s

31 0 30 8 s

s st
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2- 3  

 

 

32 46 8 7 s/st

33 25 16 5 s

34 57 21 13 s

35 37 28 8 s

36 49 6 30 13 s

37 46 39 10 s

38 25 35 6 s

39 14 41 16 s

40 56 51 13 s

41 48 35 45 9 s

42 49 13 5 20 s

43 48 58 6 15 s

44 43 7 13 s

45 36 6 12 s

46 49 2 28 18 s

47 48 45 32 16 s/st

48 49 2 28 13 s

49 17 33 13 s

50 11 32 12 s/st

51 22 49 19 s/st

52 12 47 14 s/st

53 22 49 13 s/st

s st

36 48 137 4

4

36

48

137 4

36 48 137 3

36 48 137 3

36

48

137

36
48

137 3

36
49

137 3
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2- 2 2018   
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2- 3 2018   



 

28 

 

 

 

2- 4 2018   



 

29 

 

 

 

2- 5 2018   



 

30 

 

 

 

2- 6 2018   



 

31 

 

 
 

2- 7 2018   



 

32 

 

 

 

2- 8 2018   



 

33 

 

 

 

2- 9 2018   



 

34 

 

 

 

2- 10 2018   



 

35 

 

 

 

2- 11 2018   
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2- 12 2018   



 

37 

 

 

 

2- 13 2018   



 

38 

 

 

 

2- 14 2018   
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2- 15 2018   



 

40 

 

 

 

2- 16 2018   



 

41 

 

 

 

2- 17 2018   



 

42 

 

 

 

2- 18 2018   



 

43 

 

 

 

2- 19 2018   
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2- 20 2018   
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2- 21 2018   
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2- 22 2018   
























































