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─ ≤─ ⌐ ™√√╘⁸₈1.4.4  ◘fi◗ ₉⌐ ⇔√⁹ 
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ה ⌐⅔↑╢ ─  

 2. 1⌐ ⌐⅔↑╢ ─ ╩ ≢⁸ ╩ ─ ≢ ∆⁹
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Ẽ ╩ ∆⁹ 

☿  75 65- 88(2015)╟╡  

 2. 6 ⌐⅔↑╢ ─ ┘ ה ─  

 

 

ה ⌐⅔↑╢ ─  2. 7  

─ │ 2008 ╟╡ ⁸2013 ⌐ ⅜⌂↕╣√⁹ ≢ ∆ 5

≢│ 4 ⅛╠ 6 ─ 3 ﬞ ─ ╩ ⇔⁸ ≢ ∆ꜜ♫ꜝ ≢│♫ⱵⱢ♃─

⌐ ╦∑√ ─ ╩ ⇔≡™╢ 2016 │ 4 ≤ 5 ⌐∕╣∙╣ 20 ⁹ 
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⌐╟╢ │ 2007 ⅛╠ ≤ ◘▬☼⌐ ╩ ⅎ⌂⅜╠ ↕╣

≡™╢  2. 8 ⁹☻☺▪ꜝ≢│⁸ 35cm≤⇔√ ⁸5 6 ⌐ ⅜ 1.2

⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi⅜№╡⁸2013 ⌐ ⅜ ╣╢≤ ↕╣≡™╢⁹ 
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⅜ ™≡™╢3  2. 9 ◓ꜝⱨ ⁹ 
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│ ≢│⌂⅛∫√4⁹╕√⁸☻☺▪ꜝ≢│ 2010 ⁸ ─ ⅜╟™ ⅜

™≡™╢≤ ⅎ╠╣╢⅜⁸2012 ⅛╠ ─ ⅜ ⇔≡⅔╡⁸↓

─╕╕≢│ ┘ │ ⇔≡™ↄ≤ ⅎ╠╣≡™╢5 1.4.4. 2 ⁹ 

 

 

1.4.4. 2 ⌐⅔↑╢ ─ ─  

 
─  

2006  2008- 2010  2012- 2014  

☻☺▪ꜝ 27.8% 11.4 5.4% 21.6 30.6% 

◦꜡◒ꜝⱬꜝ 18.0% 8.2 3.9% ΅ 

☿  72 25- 40(2011)⁸↕⅛⌂─⅔│⌂⇔ 2016 2 ╟╡  
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ה ─  2. 11  

 ⌂◘fi◗─ ─ ⌐⁸ ⅜ ⇔⁸ ─ ⅜ ⇔√≤ ⅎ

╠╣╢ ≤⇔≡⁸♅ꜛ►☿fi◘◙◄⅜№╢⁹ ─ 1999 ≤ 2008 ⌐ ⁸CPUE

≤╙⌐ ⇔≡™╢⁹ ─▪▬◗ ≢╙ ≢ ─ │╖╠╣╢⅜⁸№≡│╕

╠⌂™ ╙№╢⁹ 
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ה ⌐≈™≡ 

 

1.  MPAⱠ♇♩꞉כ◒  

 ủ MPA╟╡ ╣√  

─◒☻ꜞה   ⅜ ╣╢ 

ה   ⌂ ≤ ⅜ ╘╠╣╢ 

╡╟⌐◓fiꜞ♃♬⸗ה   ⅜ ↄ⌂╢ 

 ủMPAⱠ♇♩꞉כ◒│ ≤╙™ⅎ╢Ҝ ⌐ ╩≈↑╠╣╢ 

 ủ ⌐│⁸ ⌐╟╢ ┼─ ╩ ∆╢↓≤⅜  

 

2.  ─  

 ủGBR ─ⱪ꜡☺▼◒♩≢ 70 ─℮∟ 20 ≢ Ҝ ⅜ 4.5 ⅛╠

33.4 115,000k ⌐ ⇔⁸ ─ ≤⌂∫√⁹Ҝ ⌐  

 ủ  

  ẽ  

ה    ─  

ה    ─  

⁸☼▬◘ה    ─  

ה    ─  

ה    ─  

  ẽ  

ה     

ה  ─  

 

3.   

 ủ ⌐╟╢♄ⱷכ☺╩ →╢ 

 ủ ─ ≢⁸ ─ ─  
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1987 ⌐ ⅜ ─ⱨכꜞ▪ꜞⱣ♩כ꜠◓ה▪ꜞꜝ♩☻כ○√╣↕ ≤⇔≡⁸

1983- 1984 ─ ≤⁸ ⅛╠ 12 ⅜ ⇔√ 1999- 2000 ─ ≤

─☻☺▪ꜝ ─ ≤Ᵽ▬○ⱴ☻─ ╩ ∆⁹ 

≢│ ┘Ᵽ▬○ⱴ☻⅜ ≤ ═≡ ⇔≡™√⅜⁸ ≢

│ ≤╒╓ ∂ ≢№∫√6⁹ 
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ⱨ▫ꜞⱧfi⌐⅔↑╢ ≤⇔≡⁸◘fi◗ ─ Ɫ♃ ⁸ⱨ◄♄▬ ⁸ⱨ◄

ⱨ◐♄▬ ─Ᵽ▬○ⱴ☻─ ╩ ∆⁹ 

5 ≢ ≤ ≢ ⅜╖╠╣│∂╘⁸ ⌂ ⌐│ 30 40 ╩ ∆

╢≤↕╣≡™╢⁹ 

 

╕√⁸☻Ⱨꜟ○כⱣכ ⌐╟╡ ≢─ ╙ №╢™│ ⅜╖╠╣╢⁹ 

  

☻Ⱶ꜡fi MPA 1974  

750m⁸ 500m ╕≢ 37.5ha 

▪ⱳ MPA 1982  

450m⁸ 500m ╕≢ 22.5ha 
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⌐⅔™≡│⁸◘fi◗ ─ ╩ ≤⇔⁸1998 ⌐ ⁸ ⁸

─ 3 ≢ ┘♄▬ⱦfi◓⁸☻ⱡכ◔ꜞfi◓⌂≥─꜠☺ꜗכ╩ ∆╢

⅜ ↕╣√⁹ 

╡╟⌐◒♇▼♅ⱨכꜞ│≢  1999 2001 ≢◘fi◗ ⅜ 30 50%≤ ⇔⁸MPA

─ ≤ ⅎ╠╣√⁹∕─ ⁸2002 ⌐○♬ⱥ♩♦⅜ ⇔◘fi◗ │ 30% ╕≢

⇔⁸ ⌐Ⱶ♪ꜞ▬◦ ⅜ ⇔√⁹ 

≢│⁸2002 ⌐○♬ⱥ♩♦⌐╟∫≡ ⌂ ╩ ↑⁸2005 ≢ │

╖╠╣≡™⌂™⁹ 

≢│⁸ Ɫⱴ◘fi◗⅜ ≢№╡⁸○♬ⱥ♩♦─ ╩№╕╡ ↑∏⁸◘fi

◗ ⅜ ↕╣≡™╢⁹ 

≢│⁸2001 ⌐ MPA╩ ⇔√⅜⁸∕─ ⌐│◖fi◒ꜞכ♩Ⱪ꜡♇◒≤ Ⱪ▬

╩ 2 ⇔⁸ ⌐▪◒☿☻≢⅝╢ ─ ╩ ⇔⁸▪fi◌כ⌐╟╢ ╩ ⇔≡™

╢⁹ 

 

ⱶ☼ꜞכ♠◖◄ ⁸Galaxea, 8:91 - 108(2007)╟╡ 

 

1.4.4. 12 ⌐⅔↑╢ ─  
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─MPAה  

 ủ ⌂⇔≢│ │  

 ủ ─√╘⌐│ ─ ⅜ ⁹ ─ⱪ꜡☿☻⅜ ⁹ 

 ủ ⌐│ ⱷꜞ♇♩─  

 ủ▪☺▪≢│ ♄▬Ᵽכ ─  

  ẽ▬fi♪Ⱡ◦▪ Ⱪ♫◔fi 1.4.4. 13 ─  

▪◦fi♪Ⱡ▬ה 1981 89,056ha≢⁸╒╓ 100 ⁹ ─

│ ה ≢⁸ⱴ♫♪⌐Ⱪ♫◔fi ⅜ ⅛╣⁸

72 ─ ⅜ ⁹ 

ה ─ ⌂ │⁸ ─ ⁸ ─ ≢№╢ ⁸ ─

⁸ ♄▬ⱦfi◓ ─ ⁹ 

ה ─ ⌂ │⁸Ⱪ♫◔fi ⅜ ∫≡⅔╡⁸ ⌐│

⅜ ⌐ ╦∫≡™╢ ⁸ ⁸ ⁸ NGO⁸♄▬ⱦfi◓ ⁹ 

ה ─ │⁸ ♄▬♫ⱴ▬♩ ⁸ ─ ─◓fi♬כ♂⁸

⁸ ⱴfi◓꜡כⱩ ─ ⁸ ⁸◘fi◗⁸ⱴfi◓꜡כ

Ⱪ ⁸ ┼─ ≢№╢⁹ 

ה │⁸ 3 ≢⁸ 70- 80 ⅜ ≢№╢⁹ ⅛╠─

│ 1 ≢⁸ ⌐♄▬Ᵽכ≢ US17 ╩ ∫≡™╢⁹↓╣⅜

─ ≤⌂∫≡™╢⁹ 

 

Ⱪ♫◔fi ┘☺ꜗ◌ꜟ♃ 

 

 

1.4.4. 13 Ⱪ♫◔fi 2007⅛╠  
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MPAה  ◦☻♥ⱶMEAT⌐≈™≡ 

ⱨ▫ꜞⱧfi⌐⅔↑╢MPA ◦☻♥ⱶMEAT⌐≈™≡⁸ (2012)⌐∕─ ⅜

╕≤╘╠╣≡⅔╡ ⌐ ∆⁹ 

 

ⱨ▫ꜞⱧfi─MPA ◦☻♥ⱶMEAT 

2012 2 11    

MPA ╩ ↕∑╢⌐│ ╩≢⅝╢∞↑ ⌐ ⇔ ⌐ ∂≡ ⇔≡™

ↄ ⅜№╢⁹ ╩ ∆╢◦☻♥ⱶ│ ₁∞⅜⁸ⱨ▫ꜞⱧfi─MEAT Marine 

Protected Area Management Effectiveness Assessment Tool │ ╣≡™╢⁹ 

 

⌐ ≢№╢⁹MPA ─ ⌐₈ ⅛╠ ↕╣≡™╢₉≤™℮ ╩╙

√╣╢─╩ ↑ ◦☻♥ⱶ⌐ ∆╢▬fi☿fi♥▫Ⱪ╩ ⅎ╢√╘≢№╢⁹ ™MPA

≤ ™MPA ╩ ╘╢↓≤⅜ ≢│⌂ↄ ─ ╩ ≤⇔⌂⅜╠ √∟─MPA╩

∆╢ ⅜ ─ ≢№╢⁹ ≢ ⌂⅔⅛≈ ⌂ ╩ ℮√╘⌐│

⌂≥ ⌐ ─ ╩ ⅎ╢↓≤ ⅜ ⅎ╠╣╢⁹ 

 

─ ─ⱷꜞ♇♩│ 1⅜≢⅝╢↓≤≤ כ♫♪

◖Ⱶꜙ♬♥▫ 2┼ ≤ ⌂ ≢ ╩ ≢⅝╢↓≤≢

№╢⁹ 

 

╩ ∆╢√╘ ⌐ ∂≡꜠ⱬꜟ⅜ ⅜╢╟℮⌐⌂∫≡⅔╡ ↄ

⇔≡™╢MPA │ ⌐⌂╢⁹╕√ ◖Ⱶꜙ♬♥▫⌐MPA ╩ ↕∑╢╟℮℮⌂⅜

∆◦☻♥ⱶ⌐⌂∫≡™╢⁹ 

 

⌂ ≤ ⌐ ⌐ ⅎ≡™ↄ↓≤≢ √∟─ ⌐│ ⅜ ╡⌂™ 

─⅛ ≥℮∆╣┌ ™─⅛╩ ═╢◦☻♥ⱶ⌐⌂∫≡™╢⁹ 

 

⌂ │ ⌂ↄ ─ ⌐ ∆╢ │⌂™ √≤ⅎ┌ ⅜ ⅎ√⅛

◘fi◗ │ ⅜∫√⅛  ⁹≥℮⌂∫√⅛≢│⌂ↄ ╩╛∫≡™╢⅛≢ ⇔≡™

╢⁹↓─ │ ─ ה │ ◖Ⱶꜙ♬♥▫─ ─ ⌐╟∫≡╙

⅝ↄ ╩ ↑╢√╘≢№╡ ⅛≈ ◘fi◗ ⅜ ⌂ ╩ ∆╕≢⌐│

™ ╩ ≤∆╢√╘≢№╢⁹√∞⇔ ⌂⸗♬♃ꜞfi◓╩ ⇔≡™╢⅛≥

℮⅛│ ∆╢⁹ 
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1.4.4. 14 ⱨ▫ꜞⱧfi⌐⅔↑╢MPA꜠ ▬♥▫fi◓꜠ⱬꜟ─ 7 

 

ה ─  

10≢│⁸2020 ╕≢⌐ ─ ⌐⅔™≡⁸ ─ ╩ 10

∆╢↓≤⌐⌂∫≡™╢⁹2016 9 ⁸Ɫ꞉▬≢ ↕╣√ IUCN─ ⌐⅔™

≡⁸IUCNⱷfiⱣכ⅛╠ √⌂ ≤⇔≡⁸2030 ╕≢⌐ ─ ⌐⅔™≡ ╩ 30

∆╢╟℮ ┘⅛↑⅜№╡⁸ ↕╣√⁹IUCN─ ─ ⌐⅔™≡ ↕╣√ ⌐

╟╣┌⁸ ─MPA │ ≢ 10.2 ≤⌂╡⁸ 2 ≢ 1.8 ⇔√⁹ 

MPA News, 18(1) 2016⅛╠  

 

 

                                                   

 
1 ⱱכⱶⱭ⁸☺כ ⌐≈™≡ ─ ┘ ─  
2 27 ₈ ─ ₉  
3 ☿fi♃כ 75 65- 88(2015) 
4 ☿fi♃כ 72 25- 40(2011) 
5 ☿fi♃כⱱכⱶⱭ⁸☺כ↕⅛⌂─⅔│⌂⇔ 2016 2  
6 Edgar et al(2007).Marine Protected Areas. I n SD Connell and B M. Gillanders  (Eds.) 

Oxford university press,pp533 - 553. 
7 Maypa et al. (2012)  Marine Protected Area Management Effective ness: Progress and 

Lessons in  the Philippines .Coastal Manegement, 40:5, 510 - 524 
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2.  

3.  

4.  

5.  



2. 19 

 

1- 5 ─  

 

⌂ ה ─  

ה ⁸♄▬ⱦfi◓⁸◦ꜙⱡכꜗ☺꜠⁸ꜟ◔כⱲכ♩ ─ כ♫⁸ⱴꜟכꜟ─

─  

 

⌐ ♃כ♦√⇔  

 ─ ⌐≈™≡ ╩ ⇔√⁹ 

כꜗ☺꜠ה   ꜟכꜟ─  

 ─ │⁸ ⌐ ─ ⌐╟╡ ⇔√⁹ 

ה   ⱴfi♃ ꜟכꜟ ♄▬ⱦfi◓ ⁸ ⌐╟╡ ↕╣√╙─

⌐ ∆╢ ⁸ ╩ ⇔√⁹ 

ה   ⁸ ⁸ ─ ♄▬ⱦfi◓ ⌐ⱥ▪ꜞfi◓╩ ™⁸ ─ꜟכꜟ

⌐ ∆╢ ╩ ⇔√⁹ 

ה   ⁸ ⁸ ─ ♄▬ⱦfi◓ ⌐ⱥ▪ꜞfi◓╩ ™⁸ ⱴ

כ♫ ─ ⌐ ∆╢ ╩ ⇔√⁹ 
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ה ⱴfi♃☻◒ꜝfiⱩꜟ│⁸1987 ה ↕╣≡™╢⁹ 

 

⁸2012 10 8  
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ה ⱴfi♃  ꜟכꜟ

 

₈ ⱴfi♃ ₉ꜟכꜟ ♄▬ⱦfi◓ ⁸  

 

 ꜟכꜟ

⌐♃ⱴfiה ╠⌂™ 

╩♃ⱴfiה ™⅛↑⌂™ 

ה ⌐ ╠⌂™ 

.etcה  

⌐≈™≡│⁸ ⁸◦ꜛ♇ⱪ≤╙ ⱴfi♃ ╩ꜟכꜟ ⇔≡⅔╡⁸ⱱכⱶⱭכ

☺ ≢ⱴfi♃╩ ╢ⱳ▬fi♩─ ≤ ╩ꜟכꜟ≡∑╦ ⇔≡™╢↓≤⅜ ™⁹ 

 

Ɽfiⱨ꜠♇♩ ⌐ ↄ⁸⌂│ꜟכꜟ√╣↕ ╛ ⁸╕√│ ⌐

⇔≡™⌂™◦ꜛ♇ⱪ ─ ≢│ ─ꜟכꜟ ╡ ╖ ⌐ ⅜№╢⁹ 

 

 

  



2. 22 

 

⌐♃ⱴfiה ╢ ♄▬ⱦfi◓ ─ ⌐≈™≡ 

 

 

 

 ⱴfi♃☻◒ꜝfiⱩꜟ≢│⁸ⱴfi♃ ⅜ 100 ╩ ≢⅝⌂ↄ⌂∫≡⅔╡⁸

♄▬ⱦfi◓ ⅜ⱴfi♃ ╩ ∟ →√⁹ 

 ◦ꜛ♇ⱪ⌐╟∫≡│ⱴfi♃ⱳ▬fi♩≢─◦ꜙⱡכ◔ꜟ╩ ⇔≡™╢≤↓╤╙№╢⁹ 
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ה ⌐⅔↑╢ ⌂ⱴfi♃ ⱳ▬fi♩ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♄▬ⱦfi◓ ┼─ⱥ▪ꜞfi◓ ╟╡  

 

  

─  

3 5  

 Ɽ♫ꜞ 

12 2

2  

V  

12 2  

◌♃◓ꞈ 

12 2  

ꜜ♫ꜝ  

 

7 10  



2. 24 

 

ה ─  

2012 1 ⅛╠⁸ ◘fi◗ ≤⇔≡⁸ ⱴꜞfi꜠☺ꜗכ

─ ⅜ ↕╣≡™╢⁹ 

♄▬ⱦfi◓ ⁸ ♄▬ⱦfi◓ │ ⇔≡™⌂™⁹ 

 

ⱴꜞfi꜠☺ꜗכ ⌐╟╢ ─  

 

≡℗∞♄▬ⱦfi◓◘כⱦ☻ http://tida - ishigaki.com/ ╟╡  

 

 

≡℗∞♄▬ⱦfi◓◘כⱦ☻ http://tida - ishigaki.com/  

  

http://tida-ishigaki.com/
http://tida-ishigaki.com/
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1- 6 ☻♃▬ꜟ─  

 

⌂ ה ─  

Ⱶ◗ה  

Ⱶ◗ה ™─  

ה ─ ⌂™ ┼─  

 

⌐ ♃כ♦√⇔  

 ─ ⌐≈™≡ ╩ ⇔√⁹ 

Ⱶ◗ה    

Ⱶ◗ה ™─  

 ─ │⁸ ⌐ ─ ⌐╟╡ ⇔√⁹ 

ה   ⱱכⱶⱭכ☺ http://www.city.ishigaki.okinawa.jp/home/shiminho  

kenbu/kankyou/ ╩ ⇔⁸↔╖─ ⁸ ⌐ ∆╢ ╩ ⁸ ⇔√⁹ 
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ה ─◗Ⱶ─  

 

 



2. 27 

 

─Ⱶ◗ה  
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1- 7 ◗Ⱶ  

 

⌂ ה ─  

ה ◗Ⱶ─ ⁸  

ה Ⱳכꜟ  

 

⌐ ♃כ♦√⇔  

 ─ ⌐≈™≡ ╩ ⇔√⁹ 

ה   Ⱳכꜟ ─  

ה ◗Ⱶ─ ⁸  

 ─ │⁸ ⌐ ─ ⌐╟╡ ⇔√⁹ 

ה   Ⱡ♇♩꞉כ◒ⱱכⱶⱭכ☺ http://www.churaumi.net/ ╩ ⇔⁸

─ ╩ ⁸ ⇔√⁹ 

ה Ⱳכꜟ─ ╩ ⇔≡™╢ ⁸ Ⱡ♇♩꞉

◒כ ┼─ⱥ▪ꜞfi◓╩ ⇔⁸ ─ ╩ ⁸ ⇔√⁹ 

₈ה ה ◗Ⱶ⌐ ╢ ⸗♦ꜟ - -

₉╩ ⇔⁸ ה ⌐⅔↑╢ ה ◗Ⱶ ─ ╡ ⁸∕─

⌐≈™≡ ⇔√⁹ 

 

 

⅔╟┘  

ₒ ─ ₓ 

 19 9 ⌐ ↕╣√ ⌐⅔™≡₈1- 7 ◗Ⱶ ₉─

╖╩ ∆╢↓≤≤↕╣√ ⌐≈™≡⁸ ─ ╩≤╡╕≤╘√⁹ ⇔√♦

╡╟♃כ ⇔√₈1- 7 ◗Ⱶ ₉⌐⅔↑╢ ─ ╩  2. 3⌐ ∆⁹ 

 



 

 

 

2
.2

9 

 2. 3 ₈1- 7 ◗Ⱶ ₉⌐⅔↑╢⁸ ─ ⌂  

 

 

 



 

2. 30 

 

ᵑ  

 Ⱡ♇♩꞉כ◒ ⅜ ⇔≡™╢ ╛⁸ ⱴꜞfi꜠☺ꜗכ

⅜ ⇔≡™╢₈ ─ ─ ₉ ┼─ ⌐╟╡⁸ ◗Ⱶ ⌐ ╡

╪≢™╢ Ⱡ♇♩꞉8◒כ ⁸ ⱴꜞfi꜠☺ꜗכ ⁸ 24 25

9  2. 4⁸  2. 17 ⁹╕√⁸ ⌐ ─ ╛ Ⱳכꜟ⅜╖╠╣√ ⌐│⁸

⌐ ∆╢ ─ ╩ ∫≡™╢ ♃▬ⱶ☻⁸ 28 10  2. 19 ⁹ 

 

ᵒ ה  

 Ⱡ♇♩꞉כ◒⅜ ≤⌂∫≡⁸ ⅜ ↕╣≡™╢⁹

Ⱡ♇♩꞉כ◒│ ╛ ⁸ ─ ╠⅜ ─ ⌂≥⌐≈™≡ ⇔≡

™ↄ↓≤╩ ≤⇔≡ 14 ⌐ ↕╣√╙─≢⁸ ─ ⌐ ⌂

◗Ⱶ─ ╛ ☿Ⱶ♫כ⌂≥ ╩ ⇔≡™╢ 8  2. 15 ⁹ Ⱡ♇♩꞉כ◒⅜ ≤⌂

∫√ │ 14 ⅛╠ ↕╣≡⅔╡⁸ ⇔√ ─ ⌐≈™≡

ⱨ꜡כ╩ ∆╢ ⁸ ─ ⌂ ⌐ ↑√ ╡ ╖╙ ∫≡™╢ 8  

2. 16 ⁹ Ⱡ♇♩꞉כ◒─ 20 28 ─ Ⱡ♇♩꞉⁸◒כ

20 28 11 ⌐╟╢≤⁸ 19 27 ─ 9 ⌐ ╛ ≢ 21 94

─ ⅜ ╦╣≡⅔╡⁸10 ─ │ 470 ≢№∫√⁹ 

⌂⅔⁸ Ⱡ♇♩꞉⁸│◒כ ─ ⌂≥⌐ ℮ ─ ╛ Ⱳכꜟ⅜

↕╣√ ⌐╙⁸ ╩ ╗ ⌂ ╩ ⇔≡™╢ 10  2. 19 ⁹ 

ⱴꜞfi꜠☺ꜗכ │⁸ ≤ ≢⁸₈ ─

─ ₉ ╩ 23 ╟╡ ⇔≡™╢ 9⁹ │ ⱴꜞfi꜠☺ꜗכ

⅔╟┘ ─ ⌐ ⅎ⁸ ─Ⱳꜝfi♥▫▪♄▬Ᵽכ⅜ ⇔≡

™╢ ≢№╡⁸ 27 ⌐│ ⅔╟┘ ≢ 2 ─ ⅜ ╦╣√ 9  

2. 17 ⁹ 

 

ᵓ ⁸ ⁸  

 ч  

   21 ⌐ ↕╣√ ╩ ↑≡⁸ 21 ⅛╠ 24 ⌐

⅛↑≡ ╩ ⇔≡™√ ⅜ ⇔√ כꜙ♬fiכꜞ◓

ꜟכ▫♦ ╩ ⁹ ≢

⅜ ↕╣√⁹∕─ ⁸ 25 ⅛╠ 26 ⌐⅛↑≡ ─₈

₉╩ ⇔≡ ⅜

↕╣⁸ ⅜ ↕╣√ 12 ⁹ 

   ↓╣╠ ─ ≤⇔≡⁸ 26

⌐⅔™≡│⁸ 23 ≢ 8,900m3 ─ 50% ╩

∆╢≤─ ⌐ ⇔⁸ 63.2%⌐№√╢ 5,627m3 ⅔╟┘ ⅜ ⇔√



 

2. 31 

 

╩ ⇔⁸ ╩ ⇔≡™╢⁹ ≢│ ╛ ⌐

∆╢ ╙ ∫≡⅔╡⁸™∏╣╙ ╩ ⇔≡™╢ 13 ⁹ 

   Ⱡ♇♩꞉כ◒─ⱷfiⱣ⁸╡№≢כ ─ ⌂≥⌐ ℮ ─ ╛

Ⱳכꜟ⅜ ↕╣√ ⌐│⁸ ⌂ ╩ ⇔≡™╢ 8⁸ ⁸

29 14  2. 15⁸  2. 20 ⁹ 

 ш  

   Ⱳꜝfi♥▫▪ ╩ ∆╢√╘⁸ⱳ▬fi♩◒ꜞכ♬fi◓≤™℮ ╩ ⇔

≡™╢⁹ ⌐ ⇔≡│⁸◗Ⱶ ╛ ─ ⁸↔╖─ ⌂≥─ ╩

∫≡™╢ 15  2. 16 ⁹ 

   Ⱡ♇♩꞉כ◒─ⱷfiⱣ⁸╡№≢כ ─ ⌂≥⌐ ℮ ─ ╛

Ⱳכꜟ⅜ ↕╣√ ⌐│⁸ ⌂ ╩ ⇔≡™╢ 8  2. 15 ⁹ 

 щ  

   ─ ╩ ≢ ℮↓≤│≢⅝⌂™⅜⁸Ⱳꜝfi♥▫▪ ⅜ ∆

╢ ⌐ ⇔≡│⁸↔╖─ ⅔╟┘ ╩ ∆╢ ╩ ∫≡™╢

16  2. 16 ⁹ 

   Ⱡ♇♩꞉כ◒─ⱷfiⱣ⁸╡№≢כ ─ ⌂≥⌐ ℮ ─ ╛

Ⱳכꜟ⅜ ↕╣√ ⌐│⁸ ⌂ ╩ ⇔≡™╢ 8  2. 15 ⁹ 

 

ᵔ ─  

 ч  

   Ⱡ♇♩꞉כ◒─ⱷfiⱣ⁸╡№≢כ ─ ⌂≥⌐ ℮ ─ ╛

Ⱳכꜟ⅜ ↕╣√ ⌐│⁸ ⌂ ╩ ⇔≡™╢ 8⁸10  2. 15⁸  2. 19 ⁹ 

 ш  

   19 ⁸20 ⌐₈ ה ◗Ⱶ⌐ ╢ ⸗♦ꜟ ₉╩ ⇔⁸

₈ ה  ◗Ⱶ ₉╩ ⇔√ 17  2. 18 ⁹ 

   ⌐⅔↑╢ ⌂ ┘ ╩ ∆╢√╘⁸ ─ ⌂ ┘

─ ╩ ╢↓≤╩ ≤⇔≡⁸₈ ⇔ↄ ⅛⌂ ╩ ∆╢√╘─ ⌐⅔↑╢

⌂ ┘ ─ ⌐ ╢ ─ ─ ⌐ ∆╢

₉╩ 21 7 15 ⌐ ⁸ ⇔√ 18 ⁹ 

   ╕√⁸ ⅜ ⇔√₈ ꜟכ▫♦כꜙ♬fiכꜞ◓ ₉( 21 )⅔╟┘

₈ ₉ 25⁸26 ⅜

⌐ ↕╣√ 12⁹ 

   Ⱡ♇♩꞉כ◒─ⱷfiⱣכ≢№╡ 8  2. 15 ⁸ ⌐ ⇔≡™

╢ 19 8⁸  2. 4 ⁹╕√⁸ ⌐ ∆╢ ≤⇔≡⁸

21 28 ⁸

22 25 ⁸ ◗Ⱶ◒ꜞכfi▪♇ⱪ



 

2. 32 

 

23 27 ⁸ ◗Ⱶ 26ה23 ⁸

◗Ⱶ 24 ╩ ⇔√⁹ 

 

  



 

2. 33 

 

 

 2. 15 Ⱡ♇♩꞉כ◒─ⱷfiⱣכ 8 

 



 

2. 34 

 

 

 2. 16 Ⱡ♇♩꞉כ◒⅜ ⇔√ ─ ⱨ꜡כ 8 

 

  



 

2. 35 

 

 2. 4(1)  Ⱡ♇♩꞉כ◒►▼Ⱪ◘▬♩ 8╟╡ ⇔√  

 

  

1 H14.7.14
2 H14.7.15
3 H14.7.18
4 H14.7.18
5 H14.7.18
6 H14.7.20
7 H14.7.20
8 H14.7.20

9 H14.7.21
10 H14.7.21
11 H14.7.21
12 H14.7.21
13 H14.7.21

14 H14.7.21
15 H14.7.21

17 H14.7.28
18 H14.7.28
19 H14.10.5

1 H14.4.23
2 H14.4.28
3 H14.6.3
4 H14.6.8
5 H14.6.12
6 H14.6.26
7 H14.7.12
8 H14.7.15
9 H14.7.19
10 H14.7.30
11 H14.8.10
12 H14.8.11
13 H14.8.29

1 H15.5.30
2 H15.6.15

4
5

1
2
3 875kg
4 300kg
5
6
7
8

3 H15.9.27

16 H14.7.21



 

2. 36 

 

 2. 4(2)   Ⱡ♇♩꞉כ◒►▼Ⱪ◘▬♩ 8╟╡ ⇔√  

 

 

  

1
2
3
4
5
6
7
8
9
10

11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

1
2
3
4
5
6
7

8

9
10
11
12
13
14
15
16
17
18
19
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 2. 4(3)   Ⱡ♇♩꞉כ◒►▼Ⱪ◘▬♩ 8╟╡ ⇔√  

 

 

 

  

1
2

3

4

5
6
7

8

9

10
11

12

13

14

15

16
17

18

19

20

21
22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40



 

2. 38 

 

 2. 4(4)   Ⱡ♇♩꞉כ◒►▼Ⱪ◘▬♩ 8╟╡ ⇔√  

 

 

 

  

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

1
2
3
4

5

1
2
3

4

5

6

7
8
9

1
2
3

4
5
6
7
8
9

10
11
12
13
14
15
16
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 2. 4(5)   Ⱡ♇♩꞉כ◒►▼Ⱪ◘▬♩ 8╟╡ ⇔√  

 

  

1

2
3
4
5
6
7
8
9
10

1
2
3
4
5

6
7
8

9

10
11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
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 2. 17 ⱴꜞfi꜠☺ꜗכ ─ 27 ─ ─ 9  



 

2. 41 

 

 

 

 

 

 2. 18 19⁸20 ─₈ ה ◗Ⱶ⌐ ╢ ⸗♦ꜟ ₉

⌐⅔™≡ ↕╣√ ה  ◗Ⱶ 18 

  



 

2. 42 

 

 

28 1 ⌐ ⅔╟┘ ≢ Ⱳכꜟ⅜ ⇔⁸ ⅜ ╩ ⇔√ 

 

╢↑⅔⌐ⱴ☻◖Ⱶה ♃▬ⱶ☻⁸ 28 1 28  

 

 

ה  ⱥ▪ꜞfi◓  

Γ2016 1 26 ⌐⁸1 14 ⌐ ⇔√ ⅛╠≤ ╦╣╢ Ⱳכꜟ⅜

⁸ ≢╖≈⅛∫≡™╢⁹ Ⱡ♇♩꞉כ◒ ⅜ ╩⇔≡™╢⁹

ꜝ꞉fi │ ≤ ≢ 100 ⇔≡⅔╡⁸ ⅜ Δ 

Γ2016 6 ⌐ ─ Ⱳכꜟ⅜ ≤ ⅛╠ ↕╣≡™╢⅜⁸

│ ≢№╢Δ 

 

 2. 19 Ⱳכꜟ⌐ ∆╢ ─ ⁸ Ⱡ♇♩꞉⁸◒כ

28 10                    

  



 

2. 43 

 

 

 2. 20 ─ ◗Ⱶ⌐ ∆╢ ─ 27 15 

  



 

2. 44 

 

ₒ ─ ₓ 

₈1- 7 ◗Ⱶ ₉⌐≈™≡⁸ ─ ⌐ ⇔⁸ ⌐≈™≡

ה ⅔╟┘ ╩ ∫√⁹ 

Ⱡ♇♩꞉כ◒─ 11╩ ⌐⁸ ⅜ ↕╣√

19 9 ─ ⌐⅔↑╢ ◗Ⱶ ─ ⌐≈™≡ ⇔

√⁹ 

⌐⅔™≡│⁸1 ⌐ 9 32 ─ ⅜ ↕╣⁸9 ─ │ 175

≢№∫√  2. 5⁸  2. 21 ⁹ ─ 9 ─ ╩╖╢≤⁸ ≢

38 ⁸ ≢ 29 ≤ ⅛∫√⁹ ⁸ ⁸ ≢│╒╓

↕╣≡⅔╡⁸ │ ⇔≡ ↕╣≡™√⁹ │ ↄ⁸ ⌐ ∆╢

╩│∂╘⁸ ─ ≢ ↄ ↕╣≡™╢ ≢№∫√  2. 22 ⁹ 

⌐⅔™≡│⁸1 ⌐ 11 69 ─ ⅜ ↕╣⁸9 ─ │ 266

≢№∫√  2. 5⁸  2. 21 ⁹ ─ 9 ─ ╩╖╢≤⁸ ⱥ♫

▬ⱦכ♅≢ 57 ⁸ ≢ 48 ⁸ ≢ 34 ≤ ⅛∫√⁹ ⁸ ⁸

≢│ ↕╣≡™√ ⁸╒╓ ↕╣≡™╢ ╙ №∫√  

2. 22 ⁹ ─ ⌐ │ ⇔√⅜⁸↓╣│ ─ ™ ⅜ ⌐ ™ ⁸

⌐│ ⅜ ⌂™↓≤⅜ ≤ ⅎ╠╣⁸ ↄ─ ≢ ⅜ ↕╣≡™√⁹ 

⌂⅔⁸ ⌐│⁸ Ⱡ♇♩꞉כ◒─ ⌐ ╕╣≡™⌂™ ╙

№╢≤ ↕╣⁸ ╛ │ ⌐ ™╙─≤ ⅎ╠╣╢⁹ ─ ╟╡⁸

⅔╟┘ ⁸ ≢ ⅜ ⇔≡ ↕╣≡™╢ ⅜

⇔√⁹ 

 

  



 

2. 45 

 

 2. 5 ⌐⅔↑╢ ─ 19 27  

 
( Ⱡ♇♩꞉11 ◒כ╩ ⌐ )  

1 1 1 3 2 4 3 2 17

1 1 1 2 5

1 1 1 1 1 1 1 7

3 1 1 1 1 3 10

1 1 2 1 1 2 1 3 1 13

1 1 1 2 5

6 2 3 6 5 5 5 6 38

1 1 1 3

1 1 1 1 1 5

1 1 2

1 4 2 1 1 2 3 1 15

1 1 2 2 2 8

2 4 3 8 7 5 29

2 4 8 14

1 1

1 1

1 1

1 1

16 9 16 9 19 17 25 32 32 175

1 1 2

1 1

2 7 5 5 27 6 5 57

1 1

3 4 1 8

1 1 2 3 3 4 4 18

1 1 2

2 1 3 1 2 1 10

2 1 7 3 4 4 7 3 3 34

1 1

1 1

2 2

1 7 2 2 6 5 11 7 7 48

2 1 1 1 6 4 4 19

2 1 2 1 1 2 5 4 4 22

1 4 1 6

1 1

1 1

1 1 1 1 4

1 1

2 4 2 8

2 2 4

1 1 2

1 1 2

1 1

1 1

1 1

2 1 2 3 8

18 16 31 11 27 31 69 33 30 266

2 3 1 6

1 1 2

1 1 1 1 4

1 1 1 1 4

1 3 1 1 6

1 1

1 1

1 1

3 1 4

3 1 9 1 9 4 0 1 1 29
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 2. 21 ⅔╟┘ ⌐⅔↑╢⁸ ─  

( Ⱡ♇♩꞉11 ◒כ╩ ⌐ )  

 

 

 2. 22 ⌐╖√ 9 19 27 ─ ─  

( Ⱡ♇♩꞉11 ◒כ╩ ⌐ )   
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ₒ╕≤╘ₓ 

 ╛ ⁸ ─ ⅛╠ ↕╣╢ Ⱡ♇♩꞉כ◒╩ ≤⇔≡⁸

⌐ ∆╢ ⅜ ↕╣≡™╢⁹ Ⱡ♇♩꞉כ◒⌐│ ⅜

⇔≡⅔╡⁸ ─ ⅜ ╩ ∂≡ Ⱡ♇♩꞉כ◒─

⌐ ⅜ ╦╣╢⁹╕√⁸ Ⱡ♇♩꞉כ◒⌐│ ╛ ⁸ ╛ ╙

⇔≡⅔╡⁸ ─◗Ⱶ ⌂≥⌐⅔™≡ ╩ ↑╢↓≤⅜≢⅝╢⁹↓℮⇔√

⌐⅔™≡⁸ ⅜ ↕╣√ 19 ⌐ ╢╕≢⁸

9 23 ─ ⅜ ⇔≡ ↕╣≡⅔╡⁸₈1- 7 ◗Ⱶ ₉│

⌐⅔™≡ ↕╣√ ⌐╟∫≡ ↕╣≡™╢ ≢№╢≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

                                                   

 
8 Ⱡ♇♩꞉⁸◒כⱱכⱶⱭכ☺ 29 3 3

http://www.churaumi.net/  
9 ⱴꜞfi꜠☺ꜗכ 24 27 ⁸ ─ ─ Ɽfiⱨ꜠♇♩⁸

vol.2 5 
10 ♃▬ⱶ☻ 28 1 28 ⁸₈ ≢ Ⱳכꜟ 200kg⁸ ≢╙ 100

⅜ ₉ ⱱכⱶⱭכ☺ http://42.127.242.32/article.php?id=151589  
11 Ⱡ♇♩꞉⁸◒כ 20 28  
12 ⁸ ⌐≈™≡ ⱱכⱶⱭכ☺ 27 9 25

http://www.pref.okinawa.jp/site/kankyo/seibi/ippan/marine_litter/index.html  
13 ⁸ ─ ⱱכⱶⱭכ☺

http://www.pref.okinawa.jp/site/kankyo/seibi/ippan/marine_litter/gnd_kyougikai

.html  
14 29 1 15 ⁸₈ ⌐ꜝ꞉fi  ⅛╠

₉ ⱱכⱶⱭכ☺  http://www.y - mainichi.co.jp/news/30282/  
15 ⁸Ⱳꜝfi♥▫▪ (ⱱכⱶⱭכ☺ 27 3 3

)   

http://www.city.ishigaki.okinawa.jp/home/shiminhokenbu/kankyou/index.htm#p3  
16 ⁸ ─↔╖ ⱱכⱶⱭכ☺ 29 3 3

 http://www.town.taketomi.lg.jp/division/index.php?content_id=58  
17 ⁸ ה ◗Ⱶ⌐ ╢ ⸗♦ꜟ 19

20 ⱱכⱶⱭכ☺

http://www.env.go.jp/water/marine_litter/model/kentou/region/okinawa06/index.h

tml  
18 21 7 15 ⁸ ⱱכⱶⱭכ☺

http://www.env.go.jp/water/marine_litter/law.html  



 

2. 48 

 

 

1- 8  

 

⌂ ה ─  

ה ◄Ⱡ┼─  

 

⌐ ♃כ♦√⇔  

 ─ ⌐≈™≡ ╩ ⇔√⁹ 

ה   ≢─ ─ ⌂ ─  

 ─ │⁸ ⌐ ─ ⌐╟╡ ⇔√⁹ 

ה   ⌐ⱥ▪ꜞfi◓╩ ⇔⁸₈ 2 ₉─

⌐≈™≡ ╩ ⇔√⁹ 

 

  



 

2. 49 

 

ה ⱥ▪ꜞfi◓ 

 ≤╡╕≤╘≤ 1 ─ │≢⅝≡™⌂™⁹ ⌐≈™≡⁸≢⅝╢↓≤

╩ ≢ ⇔≡™╢⁹●♁ꜞfi│ ≢ ⅜ ⅎ ≢⅝≡™⌂™ ╙№╢⁹ 

 

2  
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2 ⌂   

 

2- 3 ⌐ ⇔√ ─  

 

⌂ ה ─  

ה ⌐ ⇔√ ─  

ה ⌐╛↕⇔™ ┼─  

 

⌐ ♃כ♦√⇔  

 ─ ⌐≈™≡ ╩ ⇔√⁹ 

◗fi◘ה   ⅜ ⁸ ⇔╛∆™ ─  

 ─ │⁸ ⌐ ─ ⌐╟╡ ⇔√⁹ 

ה   ⁸ ⁸ ┼ⱥ▪ꜞ

fi◓╩ ™⁸ ─ ⌐≈™≡ ╩ ⁸ ⇔√⁹ 
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ה   

 

 ─ ─ ⌐⅔™≡⁸ ⌐ ⇔√ ≤

⇔≡™╢⁹ 

 

  

 

ה   

 ⌂⇔ 

 

ה   

⌂⇔ 

 

 

 

  



 

2. 52 

 

3 ⌂   

 

3- 1 ⌂ ─  

 

⌂ ה ─  

ה ⌂ ꜟכꜟ─╘√─ ╡ 

ה ⌐⅔↑╢◦ꜟ♩ ⁸ꜟכꜟ─ ─  

 

⌐ ♃כ♦√⇔  

 ─ ⌐≈™≡ ╩ ⇔√⁹ 

ה   ⌐⅔↑╢ ─ ⁸ ─  

ה ⌐⅔↑╢ ╡ ─  

 ─ │⁸ ⌐ ─ ⌐╟╡ ⇔√⁹ 

ה   ⱴ♇ⱪꜟכꜟ ⱴ♇ⱪꜟכꜟ─╘√─ ⁸

⁸ ⁸ Ⱪ▬─ ╩ ╩ ⇔⁸ ─√

ꜟכꜟ─╘ ⌐≈™≡ ╩ ⁸ ⇔√⁹ 

ה   ⁸ ⁸ ┼─ⱥ▪

ꜞfi◓╩ ™⁸ ─ ─ ─ ⁸ ╡ ─⸗♬♃ꜞfi◓

⌐≈™≡ ╩ ⇔√⁹ 

ה   ⁸ ⁸ ⅛╠

─ ╩ ⇔⁸◘fi◗ ─ ≤─ ⌐≈™≡ ⇔√ ⁹ 
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ה ─ⱴ♇ⱪꜟכꜟ 28 2 14  

 

19   9- 1 
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ה ─ ─ ─ ┘ ╡ ─⸗♬♃ꜞfi◓ ⌐≈™≡ 

 ᵑ 27 ─ ⌐⅔↑╢  

 

19   9- 1 
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19   9- 1 

  


