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1.  ⌐⅔↑╢ ה ─  

4- 1.⌐ ⇔√ ⌐ ≢⅝╢ ⌂ ≤⇔≡⁸ ⁸ ⁸◘fi◗ ⁸

◌◘ⱡꜞהⱱ♁◄●◘─ ה ⌐ ∆╢ ─ ─ ╛ ╩ ⌐ ה

⇔√⁹ 

 

1- 1.   

─ ה ⌐ ∆╢ ─ ╩  1- 1⌐ ∆⁹ 

⌐≈™≡│⁸ ≢™ↄ≈⅛ ⅜ ↕╣≡™╢⁹ ⁸ ⁸

⁸ ⁸ ⁸ ⌂≥⁸ ⌂ ─ ⅜ ↕╣≡™╢↓≤⅛╠⁸

─ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ 

⌐≈™≡│⁸ ≢ ⅜ ↕╣≡™╢⁹≤ↄ⌐ ─ ≤⇔≡⁸

⌐⅔™≡◒ⱦ꜠Ⱶ♪꜡╛♩◌◕Ɫ♀─ ╩ ⌐⁸ ─ ⁸ ⁸ ⌂≥─

⅜ ↕╣≡™╢⁹ 
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 No.1 ╩ ™√ ─  

 ≤ ─ ⌂ ─  

  

 20  

 ₒ ₓ 

ה ⇔√ ╩ ⁸ ⇔≈≈⁸ ╛ ⅜ ⌂ ─ 

╩ ≤⇔≡ ⇔√⁹ 

ₒ ₓ 

ה ─ ≢ ≤ ╩ ╢↓≤≢⁸ ─ ╩ ╘∏⁸ ⌂  

─ ↕∑╢ ╖╩ ⌐⇔≡™╢⁹ 

ה ╩ ↕∑╢∞↑≢⌂ↄ⁸ ⌂ ─ ╛ ⌐≤∫≡─

─ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 ▬ⱷכ☺ ≤ ▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 ≢ ↕╣√ √∟ 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 1] " ─ "

HP 2 (2020 )

https://www.pa.ktr.mlit.go.jp/yokohamagicho/nagisa /index.html 7 3 28 ⌐  
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 No.2 ─  

 ─ ─  

  

 21  

 ₒ ₓ 

ה ╩ ⇔⁸ ╩ ↕∑√ ─ ╩ ⇔√⁹ 

ₒ ₓ 

ה 22 ─⸗♬♃ꜞfi◓⌐╟╡⁸ ₁⌂ ─ ⅜ ╘╠╣⁸ ⌐ 

≢№╢♬ⱱfi►♫◑╛▪ꜚ⌂≥─ ─ ⌂ ⅜ ╠╣ 

√⁹ 

ה ⌐ ⇔≡─ ⌂ ─ ─ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ▬ⱷכ☺ ≤ ─  

 

 

 

 

 

 

 

 

 

 

 

 ─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 2] " ⅝ ≤ ╣№ⅎ ⌐ ↕╣╢ ≢─ ╡ ╖⌐≈™≡"

  HP 30 ( 2018 )  

   https://www.kkr.mlit.go.jp/plan/happyou/thesises/2 018/03.html 7 3 28 ⌐   
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 No.3 ◒ⱦ꜠Ⱶ♪꜡─ ⌐ ⇔√ ─ ─  

 ◒ⱦ꜠Ⱶ♪꜡ ─  

  

 17 20  

 ₒ ₓ 

ה ⌐⅔↑╢ ⌐ ⇔≡™╢◒ⱦ꜠Ⱶ♪꜡ 

╩ ∆╢√╘⁸◒ⱦ꜠Ⱶ♪꜡─ ⌐ ⇔√ ⌐≈™≡ ↕╣√⁹ 

ₒ ₓ 

ה ╩ ∆╢√╘⁸ ≤⇔≡ ⁸ ⁸ ⁸ ─  

⅛╠ ↕╣⁸∕╣∙╣ ─ ╡ ⅜≤╡╕≤╘╠╣√⁹⌂⅔⁸

7 ⁸ ⌐ ╩ ∆╢╕≢⌐│ ∫≡™⌂™⁹ 

 

 

ה ─ ─ ≤⇔≡⁸ ╣╪⅜ ↕╣⌂™ ⁹ 

ʾ ≢ ─ ─ ╩ ∆╢ ⁸ 5 10 ⅜ ⁹ 

꜡♪ⱦ꜠Ⱶ◒ה ─ ≤⇔≡⁸ ◄Ⱡꜟ◑כ  

─ ∑╪ │ ɩ 0.8(N/m2)⁸ Effective wave height ─

│ U 0.1(m/s) ⁹ 

 

C.D.L+0.0ה 1.0m─ ⅜ ⌐ ∆╢╟℮⌂ ™ ⁹ 

 

ה 0.075 0.25mm 0.25 0.85mm ⅜ ⁹ 

ה ≤ ─ ─ ⁸ 10 ⁸ 80  ה♩ꜟ◦⁸

10 ⁸ 0.2 0.7mm ⁹ 

 

ה SS≢ 2mg/L ⁸ 0.2mg/L ⁸ ꜞfi 0.02mg/L ⁹ 

ה ⌐ ─ ╩ ↑⌂™╟℮⌂ ⁹ 

 
 ◒ⱦ꜠Ⱶ♪꜡ ─▬ⱷכ☺ ≤ ─  

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 3] " 4 1

 ─≤╡╕≤╘( )( - 2)" ה

HP 4 (2022 )

https://www.dc.ogb.go.jp/nakagusukuwankou/detail.j sp@id=154&menuid=148&funcid=1.html 7

5 12 ⌐  
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1- 2.   

─ ה ⌐ ∆╢ ─ ╩  1- 2⌐ ∆⁹ 

⌐≈™≡│⁸ ╩ ≤⇔√ ≤⇔≡ ≢─▪ⱴ⸗ ⅜ ↕

╣≡™╢⁹ ≢│ꜞꜙ►◐ꜙ►☻●⸗ ─ ╩ ≤⇔√ ⅜ ↕╣≡

™╢⁹ ⌐ ⇔≡⁸ ─ ╛ ─ ⌐ ∆╢ ⅜№╡⁸∕─ ≤⇔

≡ ─ ⅜ ╖╠╣≡™╢⁹ ⌐≈™≡│⁸ ⌐ ⌂ ⅜№╣┌

⌐ ∆╢↓≤⅛╠⁸ ╟╡╙ ╛ ⁸ ≤™∫√ ≢─

⅜ ™⁹ 

⌐≈™≡│⁸ ╩ ≤⇔√ ⅜╒≤╪≥≢⁸≤ↄ⌐ ╩

≤⇔√ ⅜ ⌐⅔™≡ ↄ ↕╣≡™╢⁹ ≢│⁸ ─ ─

─ ⅜ ╠╣≡⅔╡⁸ ה ─ │ ⇔™⁹ ┤ ⌐ ∆╢ │

⅜ ↄ⁸ⱱfi♄꞉ꜝ ╛○◐♫꞉⸗☼◒│ ⌐≤≥╕╢⁹ 

⌐≈™≡│⁸ ─ ⅜ ↕╣≡⅔╡⁸ ⅜

≤⌂╢╙──⁸ ─ ╩ ⌐ ⅎ╠╣╢↓≤╛⁸ ─ ⅜ ≢№╢↓

≤⅜ ≤↕╣╢⁹ 
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 No.2 ─ ⅎ  

 ⅎ⌐╟╢ ─ ─  

  

 14 22  

 ₒ ₓ 

ה ⌐ ∆╢ (ꜞꜙ►◐ꜙ►☻●⸗ )╩ ≤⇔≡⁸♄▬Ᵽ

╢╟⌐כ ⅎ ⅜ ↕╣√⁹ 

ₒ ₓ 

ה 7 ( 15 2 22 1 )⌐│ ⅎ ─ ⅜ 3

⌐⌂∫√⁹ 

ה │ ─ ≢ ⇔√⅜⁸∕─ │ ╩ ╡ ⇔⁸ 22

1 ⌐│ 15%╕≢ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 7 ╕≢─ ( )≤ ( )─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 3] " 4 1

 ─≤╡╕≤╘( )( - 2)" ה

HP 4 (2022 )

https://www.dc.ogb.go.jp/nakagusukuwankou/detail.j sp@id=154&menuid=148&funcid=1.html 7

3 28 ⌐  
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 No.4 ─ ─ ה  

 ─ ⌐⅔™≡ ≤⌂╢ ─  

  

 17 19  

 ₒ ₓ 

ה ─ ⌐⅔™≡ ≤⌂╢ ╩ ⅎ╢√╘⁸ ⌐╟╡

( )╩ ⇔⁸∕─ ⌐ ⇔√ ⅜ ⇔╛∆™╟℮⁸

( )╩ ⇔√⁹ 

ה ╩ ⅎ╢√╘─ ⌐│ ╛►♬ ─ ∆╢ ≤⇔≡─ ╙

↕╣╢⁹ 

ₒ ₓ 

ה ─ ⅛╠⁸ ─ ─ ╛ ╣─

─ ⌐ ⅎ⁸ ─ ⌐╟╢ ─ ╛ ─

─ ─ ╩ ╢↓≤⅜≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ≤ ⌐╟╢ ─ ─▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 ↔≤─  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 3] " 4 1

 ─≤╡╕≤╘( )( - 2)" ה

HP 4 (2022 )

https://www.dc.ogb.go.jp/nakagusukuwankou/detail.j sp@id=154&menuid=148&funcid=1.html 7

3 28 ⌐   
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 No.7 ─ ▪ⱴ⸗  

 ▪ⱴ⸗ ─ ה  

  

 16  

 ₒ ₓ 

ה ה ╩ ↄ ╦∏⁸⅛≈⁸ ▪ⱴ⸗ ┼♄ⱷכ☺╩ ⅎ∏⌐▪

ⱴ⸗ ╩ ℮ ⇔™ ╩ ⇔⁸ ≢ ╩ ⇔√⁹ 

ה │⁸ ▪ⱴ⸗ ─ ⌐ ⱴ♇♩╩ ∆╢↓≤⌐╟╡▪ⱴ

⸗⅜ ⇔√ⱴ♇♩⅜ ↕╣⁸↓─ⱴ♇♩╩ ∆╢↓≤≢ ⌐▪ⱴ⸗

╩ ≢⅝╢ ⌂▪ⱴ⸗ ≢№╢⁹ 

ₒ ₓ 

ה ⇔√▪ⱴ⸗ ─ ⸗♬♃ꜞfi◓ ⌐╟╡⁸ ⅛╠ 2 ╙ ─

▪ⱴ⸗≤ ─ ╩ ⇔⁸ ─ ≤ ⅜ ↕╣√⁹ 

 

 
ה  ⅜ ⌂▪ⱴ⸗ ─  

 

  
 ⱴ♇♩─ ▬ⱷכ☺ 

 

 
 ─⸗♬♃ꜞfi◓  

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 
[ 13] ה ⅜ ⌂▪ⱴ⸗ ─

B Vol. 64 No. 3 pp. 180 Έ 191 2008   
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 No.8 ─▪ⱴ⸗  

 ▪ⱴ⸗ ─ ה  

  

 3  

 ₒ ₓ 

ה ≢▪ⱴ⸗ ≤ ╩ ╣√ ⌂ ╩ ─ ⌐ ⇔

≡▪ⱴ⸗─ ╩ ⇔⁸ ▪ⱴ⸗ ─ ╩ ⇔√⁹ 

ה │ 2019 ⅛╠ 2021 3 ─ 3ﬞ ⌐╦√╡

↕╣⁸ ─ ⌐ √⌂ ╩ ⇔√⁹ ⁸ ─ ─

™⌐ ⇔≡⁸▪ⱴ⸗─ ╩ ⇔√⁹ 

ₒ ₓ 

ה ─ ⁸ 1.0 3.0m⌐ ⇔√ ⅛╠▪ⱴ⸗─ ⅜

↕╣⁸↕╠⌐ 2 ─ ⅛╠│ ⅜ ↕╣⁸ ▪ⱴ⸗

⌐⅔™≡╙ ⌂▪ⱴ⸗ ─ ⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ≤  

 
 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 14] ⌐⅔↑╢ ▪ⱴ⸗

⌐ ∆╢ Vol. 79 No. 18 23- 18051 2023  

  

  

 ─  

2019(R1)

 

 2020 2 ⌐⅔↑

╢  
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 No.13 ─  

 ─ ⌐╟╢ ─ ╩  

  

 63  

 ₒ ₓ 

ה ⌐ ⅜ ↄ ─ ⌐╟╡⁸ ─ ╩ ⇔√⁹ 

1ה ⌐⅔™≡ ╩ ⇔√ ─ 1989 4 ⅛╠

─ ╩ ⇔⁸ ╕≢ 30 ⌐╦√∫≡⸗♬♃ꜞfi◓

╩ ⇔≡™╢⁹ 

ₒ ₓ 

ה ─ │ 54ha≢№╡⁸ ─

─⅔╟∕ 2 ⌐ ∆╢⁹ 

ה ─ │⁸1994 6 №√╡⅛╠ 0.4

1.2 ─ ≢⁸ ─ 0.7 1.2 ≤ ≢ ⇔≡⅔╡⁸ ≤

─ ─№╢ ⅜ ↕╣≡™╢≤ ⅎ╠╣╢β[19]⁹ 

 

 

 

 

 

 

 

 

 

 

 ─▬ⱷכ☺  

 

 

 

 ─▬ⱷכ☺  

 

 

 

 

 

 

 

 

 ─  
₈ ₉⌐⅔↑╢ ╛ ─ ╛ │⁸ ─ [18] ╩ ⌐ ⇔≡ β√∞⇔⁸

─ │ [19] ╩ ⁹ 

[ 18] " ⅜ ⌐⅔↑╢Ⱪꜟכ◌כⱲfi ─ ה ⌐╟╢ COϒ "

Ⱪꜟכ◌כⱲfi⌐ ∆╢ ─ ╡ ╖ HP 5 (2023 )

https://www.env.go.jp/earth/ondanka/blue - carbon- jp /materials.html#case 7 4 18 ⌐

 

[ 19] ─ ⌐╟╢ ⌐≈

™≡ Vol. 47 pp. 1196 -  1200 2000   
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 No.14 ⌐╟╢  

 ─ ⌐ ∫≡ ∆╢ 6,670m2 ╩ ┘ ⌂  

╩ ∆╢√╘⌐  

 ⱡ  

 14 16  

 ₒ ₓ 

ה ╩ ⇔⁸ ─ ─ ≤

20m ⌐ ╩ ╩ ∆╢ ╩ ⇔√⁹ 

ₒ ₓ 

ה ⌐ ↕╣√⸗♬♃ꜞfi◓≢│⁸ ─ ─ ⅜ ₁ ⇔

≡™╢⁹⸗♬♃ꜞfi◓ 3 ⌐│ ─◌☺ⱷ⅜ ⅎ⁸ ⇔√

─ 9 ⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─  

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 20] "₈ ⅛⌂ ₉╩ ⇔√ ─ 10 " HP 27 (2015 )  

https://www.env.go.jp/water/heisa/yutakanaumi.html 7 4 18 ⌐   
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 No.17 ─ ⌐⅔↑╢  

 ─ ⌐╟╡ ↕╣√ ╩ ⇔√  

  

 27 4  

 ₒ ₓ 

ה ─ ≢ ↕╣╢ ╩ ⇔⁸ ☻

ꜝ◓╩ ⇔√ ─ ╩ ∫≡™╢ p.22 ≤

⁹ 

ₒ ₓ 

ה ≢│⁸ ↑⌐╟╢ ─ ⅜ ╠╣╢⌂⅛⁸ ⱱfi

♄꞉ꜝ ⁸ⱴ◒◘ ♥fi◓◘ ⅜ ⇔⁸ ₁⌂ ─ ⅜ ↕╣

≡™╢⁹ 

ה ─ ─ ⅜ ≢⅝⁸ ▬☿◄ⱦ ─

⁸ ╩ ≤∆╢▪꞉ⱦ ─ ─ ─ ⅜ ≢⅝╢↓≤⅜

⇔√⁹ 

─Ⱳfiכ◌כꜟⱩה ⅛╠⁸ ↕╣√ 2,034m2 ⅜ ∆╢ CO2

╩ ⇔√≤↓╤⁸ 1.3t ∆╢↓≤⅜ ╕╣╢ ≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ⌐⅔↑╢  

 

 

 

 

 

 

 

 

 

 

 

 ─ ⌐ ⇔√  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[21] ₈  38  ⌐⅔↑╢ ☻ꜝ◓╩ ⇔√ ─ ╡ ╖

⌐≈™≡₉ HP 2 (2020 )  

https://www.skr.mlit.go.jp/yongi/menu/summary/02 - 1gihou/MOKUJI.html( 7 10 14 ⌐ )  

[22] 4  "₈╖⌂≤₉≢ ─

⅜ ≢ ⅜ ⁹ ⅝╙─ ⁸CO2 ≤⇔≡ "

HP 4 (2022 ) https://www.skr.mlit.go.jp/pres/r4backnum/index.html ( 7 10 15

⌐ )   
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 No.18 ─ ─  

 ⌐ ∆╢ ⌐≈™≡⁸ ╩ ™√ ╩ 

 

  

 5  

 o ₓ 

ה ╩ ┼ ∆╢ ╩ ∆╢√╘⁸ ╩ ╘√

─╟™ ─ ┘ ─ ⌐ ∆╢ ⅜ ╦╣≡™╢⁹ 

ₒ ₓ 

ה ⌐ꜞꜙ►◐ꜙ►☻●⸗⌐≈™≡│ ╛◘fi◗ ⌐ ⇔√ ╛⁸

─ ♃▬♪ⱪכꜟ ⌐ ⇔√ ⅜ ╠╣≡⅔╡⁸↓─

⌐ ⇔√ ╩ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 ╩ ™√ ─▬ⱷכ☺ 

 

 

  
 ♃▬♪ⱪכꜟ ≢ ↕╣√ꜞꜙ►◐ꜙ►☻●⸗─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 24] ה 5  

  



 

16 

 

 No.19 ─  

 ╩ ⇔√ꜞꜙ►◐ꜙ►☻●⸗─ ─  

  

 15  

 ₒ ₓ 

ה ☿fi♃כ─ ╩ ⇔⁸ꜞꜙ►◐ꜙ►☻●⸗─

╩ ∆╢ ⌐ ╡ ╖⁸∕─ ╩ ⇔√⁹ 

ₒ ₓ 

ה ⇔√ꜞꜙ►◐ꜙ►☻●⸗─ │⁸ ╠⌂Ᵽ◔♇♩─ ≢ ⌐ ⇔≡

⅔ↄ≤⁸ ─ ™ ⅛╠ ⌐ ∆╢√╘⁸2 ≢∆═≡─

⅜ ⅛╠ ┘ ⇔⁸ ⅜ ≢⅝√⁹ 

ה ⇔√ │⁸ⱪꜝ☻♅♇◒ ─ ◙ꜟ⌐ ⌂╠⌂™╟℮ ⌐ ╣⁸

⌐ ∆╢≤ 2 ≢∆═≡─ ⅜ ⇔⁸1ﬞ ≢ 2cm

─ ⌐ ⇔√⁹ 

ה ⌐ ╩ ⅝ ╘⁸ ⇔ 2cm ⌐ ⇔√ꜞꜙ►◐ꜙ►

☻●⸗─ ╩ ⅎ ↑≡ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⇔√ꜞꜙ►◐ꜙ►☻●⸗ ┘ ─▬ⱷכ☺  
 ₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 25] ─ ⌐ ∆╢  -☺ꜙ◗fi≤ ─ ╩ ⇔≡-  Journal  

of  Advanced Marine Science and Technology Society Vol.15 No.1 pp.67- 72 2009  
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 No.20 ▪ⱴ⸗─  

 ▪ⱴ⸗ ─  

 ⁸  

 20 21  

 ₒ ₓ 

ה ─▪ⱴ⸗ ⅛╠ ─ ╩ ⇔⁸ ⅜ ⇔√ ─⅛↑

⇔⅜≢⅝╢ ╩ ™≡⁸▪ⱴ⸗─ ⌐ ⇔√ ≤ ≢

─▪ⱴ⸗ ╩ ─ ╩ ⇔≡ ╩ ⇔√⁹ 

ₒ ₓ 

ה ─ 2ﬞ ⌐ ─ꜘ◦ ⱴ♇♩╩▪ⱴ⸗ ─ ⌐ ⅝ ╖⁸▪

ⱴ⸗ ╩ ↕∑√⁹∕─ ⌐▪ⱴ⸗ ≤ ⇔√ⱴ♇♩╩

⌐╟╡ ⌐ ⇔√⁹ 

ה ⁸ ╩ ⇔√ ≢▪ⱴ⸗─ ╩ ⇔⁸ ⅛╠

1 2ﬞ ⌐│ ⅜ ─ 50 ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 ─▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 ─  

 

 

 

 

 

 

 

 

 ⌐⅔↑╢ ▪ⱴ⸗ ─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 26] " 090- 0803 ↑⌐╟╢▪ⱴ⸗ ─ ≤ ⌐╟ 

╢▪ⱴ⸗ " HP 21 (2009 )  

https://www.env.go.jp/policy/etv/verified/index.ht ml 7 4 21 ⌐   

≢─▪ⱴ⸗─  ▪ⱴ⸗ ─ ⇔√ⱴ♇♩ 
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 No.21 ≤ ≤─ ⌐ ∆╢  

 ∆╢ ⅜ ┼ ⅎ╢ ⌐≈™≡⁸ ─ ╛  

─ ⅛╠  

  

 5  

 ₒ ₓ 

ה ─ ≤ ─ ─ ╩ ∆╢√╘⁸ 5 ╟╡

┤ ≢ ⅜ ↕╣√⁹ 

ₒ ₓ 

ה ⌐ ⅛╠ ─ ⅜ ⇔≡⅔╡⁸≤ↄ⌐ ─ ⌐

│ 30psu ─ ⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⌐⅔↑╢ ⌐ ∆╢  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 27] ≤ ─≥כ◖◄  
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 No.24 →≤ ─ ⌐╟╢  

  

  

 23  

 o ₓ 

ה ↄ╓ ≢─ ≤ ≢─ ─ ⌐╟╡⁸ ─

⅜ ⇔√⁹ 

ה 23 ⌐ ⇔√ ⌐╟╢ →≤ ─ ╩

∫√⁹ 

ₒ ₓ 

ה 4 ≢ 12ha─ ╩ ⇔⁸ ╩ ⇔√≤≤╙⌐⁸

╩ ↕∑√↓≤≢⁸ ─ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 18] " ⅜ ⌐⅔↑╢Ⱪꜟכ◌כⱲfi ─ ה ⌐╟╢COϒ "

Ⱪꜟכ◌כⱲfi⌐ ∆╢ ─ ╡ ╖ HP 5 (2023 )

https://www.env.go.jp/earth/ondanka/blue - carbon- jp /materials.html#case 7 4 18 ⌐

 

  

 ⌐ ⇔√ ≤

⌐⅔↑╢ ─  

 (15 )⌐ ╘╢

┼─ ─  
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 No.25 ⌐╟╢  

 ▪ⱴ⸗ ─ ─  

  

 17 24  

 o ₓ 

ꜞ◘▪ה ─ ╩ ≤⇔≡ ↕╣√ ⌐⁸▪ⱴ⸗ ⅜ ↕

╣√ ⌐≈™≡ ⇔√⁹ 

ₒ ₓ 

ה │ ⌂ ≢№╡⁸ ⌐ ⌂▪ⱴ⸗ה◖▪ⱴ⸗ ⅜

№╢√╘⁸ ⌐ ⅜ ⁸ ∆╢↓≤≢ ⅜ ↕╣√≤ ⅎ╠╣

√⁹ 

ה ─ ≢│ ⅜ ⇔≡™√⅜⁸▪ⱴ⸗─

⅜ ™ ≢│⁸ 0.3m╕≢ DO( )│ ≤⌂∫≡⅔

╡⁸ ─ ⅜ ╠╣√≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─▪ⱴ⸗ה◖▪ⱴ⸗─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 30] ⌐╟╢ ─

 - ╩ ⇔≡- B2( ) Vol. 73 No.2 pp. I_1273 -  

I_1278 2017   
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 No.26 ─▪ⱴ⸗  

 ▪ⱴ⸗ ─ ה  

  

 16  

 ₒ ₓ 

ה ↕⌠⅝ ≢│⁸1996 8 ⌐ ┼▪ⱴ⸗

⅜ ↕╣≡ ⁸ √⌂▪ⱴ⸗ ≤⇔≡ ─

⅜ ↕╣≡™╢⁹ 

⸗ⱴ▪ה ─ ⁸ ╩ ∆╢≤≤╙⌐⁸3 ⸗

♦ꜟ⌐╟╢ ⌐╟∫≡⁸▪ⱴ⸗ ─ ⌐≈™≡ ╩ ™⁸

▪ⱴ⸗ ─ ╩ ∫√⁹ 

ₒ ₓ 

ה ─ ⁸▪ⱴ⸗ ─ ה ≤⇔≡ ─ ⅜ ⌂

≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

ה ⁸ 2 /s ☼ꜟכ◦⁸ 0.002 ─╟℮⌂ ⌂

≢│⁸ ╛ ╡ ─ ⌐╟╢ ╛

⌐╟╢ ─ ⁸ ≢│⁸ ─

⌂≥⌐╟∫≡▪ⱴ⸗─ ≤⇔≡│ ⇔ↄ⌂╢↓≤⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ↕⌠⅝  

 

 
☼ꜟכ◦─   

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 31] ⌐⅔↑╢▪ⱴ⸗ ─ ה

⌐ ∆╢ B3( ) Vol. 68 No.2 pp.I_1256 -  I_1261 2012  

  

 

▪ⱴ⸗ ┘ 2009 ( 21 )  

7  
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 No.28 ☻ꜝ◓╩ ⇔√ ─  

 ☻ꜝ◓╩ ⇔√ ─  

  

 27 4  

 ₒ ₓ 

ה ─ ─ ╡ ™ ⌐╟╡⁸ ╩ ⇔√⁹

∕─ ⁸ ⌐ 24m⁸ 4m─ ─ ⌐ ⇔√ ⅜

↕╣√⁹↓─ ⌐ ⅜ ⌂ ╩ ╛∆ ╩ ⌐⁸ ─

⌐ ≤⇔≡ ∆╢ ☻ꜝ◓╩ ⇔√ ⁸

ꜚ♬♇♩ ─ ╩ ∫√ p.14≤ ⁹ 

ₒ ₓ 

ה 50m ⌐ ☻ꜝ◓╩ ⇔√ ⁸ ꜚ♬♇♩

⌐ ╩ ↕∑╢ ╩ ⇔⁸ ╩ ↕∑╢

╩ ⇔√⁹ 

ה 30 ⅛╠│ ☻ꜝ◓╩ ⇔√ ⱪ꜠כ♩⌂≥╩ ⇔⁸

─ ╛ ─ ™⌐╟╢ ⌐╙ ╡ ╪≢™╢⁹ 

 

 

 

 

 

 

 

 

 

 ─  

 

 

 

 

 

 

 

 

 ⌐ ↕╣√ 

⁸ ꜚ♬♇♩⁸ ⱪ꜠כ♩ 

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[21] ₈  38  ⌐⅔↑╢ ☻ꜝ◓╩ ⇔√ ─ ╡

╖⌐≈™≡₉ HP 2 (2020 )  

https://www.skr.mlit.go.jp/yongi/menu/summary/02 - 1gihou/MOKUJI.html( 7 10 14 ⌐

)  

[23] ה " ה ⌐⅔↑╢ SDG ─

⌐ ∆╢ ⌐≈™≡" ה HP 4 (2022

) https://www.pa.skr.mlit.go.jp/kouchi( 7 10 15 ⌐ )  
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 No.29 ○כⱪfi☻ⱳ▪Ᵽ♇◓ ⌐╟╢  

 ↑  

  

 28  

 o ₓ 

⸗ꜝ●ה ⅜ ⇔√ ⌐⁸ ─ ╣⌐╟╡ ─♃Ⱡ⅜ ∆╢↓≤╩

⇔≡ ╩ ↕∑√⁹ 

◓♇ⱪfi☻ⱳ▪Ᵽכ○ה ≤│⁸ ─ ╩ ╛ ⌐ ⇔ ╖⁸

─ ⌐ ╩ ╣≡⁸ ┼ ∆╢ ≢№╢⁹ 

ₒ ₓ 

╩◓♇ⱪfi☻ⱳ▪Ᵽכ○ה ─ ⌐ ∆╢↓≤≢⁸ ⌐ ⅜ ∆

╢↓≤╩ ⇔⁸100 ⇔√⁹ 

ה ─ ⅜►♬─ ⌐ ╡⁸ ₁⌐ ─ ⅜ ⇔√⁹╕√⁸

╩ ╘≡ 3 ─ 2019 ⌐│⁸ ─ ⅜

10 20%╕≢ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ►♬─ ≤ ─ ─  

 

 

 

 

 

 

 

 

 

 

 ─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 32] " ↑ ●▬♪ꜝ▬fi 3 3 7 " HP 3 (2021 )

https://www.jfa.maff.go.jp/j/gyoko_gyozyo/g_zyoho_bako/mobahozen_sozo_isoyaketaisaku.html

7 4 18 ⌐  

[3 3] " ↑ ●▬♪ꜝ▬fi 3 3 8 " HP 3 (2021 )

https ://www.jfa.maff.go.jp/j/gyoko_gyozyo/g_zyoho_bako/mobahozen_sozo_isoyaketaisaku.html

7 4 18 ⌐   
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 No.30 ►♬ⱨ▼fi☻─ ⌐╟╢ ↑  

 ↑  

  

 25  

 o ₓ 

ה 10 ╟╡ ↑⅜ ⇔⁸◌◘◗╛▪꞉ⱦ⌂≥─ ⅜ ⇔√⁹ 

╢╟⌐♬►ה ╩ ←√╘⁸►♬⅜ ┼ ≢⅝⌂™╟℮⌐ⱨ▼fi☻╩

⌐ ⇔√⁹╕√⁸ⱨ▼fi☻─ ⌐ ⅎ⁸►♬─ ╙ ⇔≡

⇔√⁹ 

ₒ ₓ 

☻ⱨ▼fiה ⌐꞉◌ⱷ╛▪◌⸗◒╩ ≤⇔√ ⅜ ↕╣√⁹

│⁸ⱨ▼fi☻╩ ↕∑⁸ ╩ ─ 3 ⌐⇔√⁹ 

─☻ⱨ▼fiה ⌐ ⅎ⁸►♬─ ≤ ─♃Ⱡ─ ╩ ⌐ ∆╢

↓≤≢⁸ 3 ╕≢⌐►♬─ │ 0.6 3.4 / m2≤ ↄ ⅎ╢ 

 ↓≤⅜≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ►♬ⱨ▼fi☻─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 ►♬ⱨ▼fi☻≤►♬ ⌐╟╢  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 33] " ↑ ●▬♪ꜝ▬fi 3 3 8 " HP 3 (2021 )

https://www.jfa.maff.go.jp/j/gyoko_gyozyo/g_zyoho_ bako/mobahozen_sozo_isoyaketaisaku.html

7 6 30 ⌐  
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1- 3.  ◘fi◗  

◘fi◗ ─ ה ⌐ ∆╢ ─ ╩  1- 3⌐ ∆⁹ 

ה ⌐≈™≡│⁸ ≢ ⅜ ↕╣≡⅔╡⁸ ⌂◘fi◗ ⌐ ⇔≡│

─ⱡ►Ɫ►⅜ ↕╣≡™╢⁹√∞⇔⁸ ↔≤⌐ ⅜ ⌂╢↓≤╛ ─ ╙

╕ⅎ≡⁸ ─ ⌐│ ⌂ ⅜ ╘╠╣╢⁹╕√⁸ ◖⸗fi◘fi◗ ⌐≈

™≡│⁸ ─ ⅜ ≤↕╣≡™╢⁹ 

─ ╙ ≢ ╘╠╣≡⅔╡⁸ ⌡ ─ ⅜ ↕╣≡™

╢⅜⁸ ─ ≢№∫≡╙ ⌐╟╡ ⅜ ⇔⌐ↄ™ ⅜№╢↓≤⌐

⅜ ≢№╢⁹ 

⌐≈™≡│⁸ ⅜ ₁⌐ ↕╣≈≈№╢╙──⁸ ⌐╟∫≡│ ⅜ ⇔™⁹

╕√⁸ ⌐╟∫≡│ ─ ╛ ─ ⅜ ⌐⌂╢⌂≥⁸ ≢─

⅜ ╘╠╣╢⁹ 
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 No.1 →  

 Ᵽכ☻─ ≢ ╩ ↑╢◘fi◗─  

 ┤  

 19  

⸗♬♃ꜞfi◓ 19  

 ₒ ₓ 

ה Ᵽכ☻─ ⌐ ™⁸ ╩ ↑╢◘fi◗╩ ↕∑╢↓≤╩ ≤

⇔≡⁸◘fi◗ ╩ ∫√⁹ 

ₒ ₓ 

ה │⁸Ⱪ꜡♇◒ ┘ ┼∕╣∙╣ ™⁸ ⌐│ 30 60 ─

╩ ≤⇔≡ 30 ╩ ⇔√⁹ 

ה ┼─ │⁸ Ⱪ꜡♇◒⌐╟∫≡ →⇔√꞉▬ꜘכⱷ♇◦ꜙ─

⌐ ⌐◘fi◗╩ ⅝⁸ Ᵽfi♪╛ ≢ ─ ╩ ⇔√⁹ 

ה 6ﬞ ─⸗♬♃ꜞfi◓⌐⅔™≡╙⁸ ⌐ ⇔√Ⱶ♪ꜞ▬◦ ⁸

Ɫⱴ◘fi◗ ≤╙⌐ ⌂ ≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ┼─ ▬ⱷכ☺ ┘  

 

 ◘fi◗─ 6ﬞ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 35] " ⌐ ∆╢ ╩ ╡╕≤╘√₈ ◌ꜟ♥₉"

HP 29 (2017 ) https://www.ogb.go.jp/kaiken/minato/005799 7 3 28

⌐  

  

⅜ ─ ⌐  
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 No.2 Ⱳfi♪⌐╟╢  

 ⌐ ∆╢◘fi◗─  

  

 26  

 ₒ ₓ 

ה ─√╘⌐ ∆╢ ─№╢ ⌐ ∆╢◘fi◗ ─

╩⁸ ≤⇔≡ ─ ┼ ⇔√⁹ 

ₒ ₓ 

ה ◘fi◗≤⇔≡⁸Ⱶ♪ꜞ▬◦ ╩ ≤⇔√◘fi◗(19,506 )⁸▪○

◘fi◗ (17,176 )⁸◦ꜛ►●◘fi◗ ( 242 )╩ ┘

⁸ ─ ℮╖∕╠ ┼ ⇔√⁹ 

◗fi◘ה │⁸◘fi◗╩ ⅛╠ ⇔⁸◌◗⌐ ╣≡ ┼ ⇔

√⁹ ⌐⅔™≡⁸ ─ ╩Ⱪꜝ◦ ≢ ⇔⁸

Ⱳfi♪╩ ™≡◘fi◗ ╩ ⇔√⁹ 

─◓fiꜞ♃♬⸗ה ⁸Ⱶ♪ꜞ▬◦≢│ ─ ⌐╟╡ 8%(

42 48ﬞ )─ ╙╖╠╣√⅜⁸∕─ ─ ◘fi◗│ ⅝⌂

╙⌂ↄ ⇔≡⅔╡⁸ ≤⇔≡│ ⌐▪○◘fi◗─ ⅜ 64

79%( 42 48ﬞ )≤ ™ ≢ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 ◘fi◗ ─  

 

 

 

 

 

 

 

 

 

 

 ◘fi◗─ ┘ ▪○◘fi◗  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 36] " ⱪ꜡☺▼◒♩Ί ◘fi◗

4 " ⱪ꜡☺▼◒♩ HP 27 (2015 )

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/houkokukai01.html 7 4 1 ⌐

 

[ 37] : " ⱪ꜡☺▼◒♩Ί 10

5- 1 " ⱪ꜡☺▼◒♩ HP 30 (2018 )

https://www.dc.ogb.go.jp/Kyoku/information/nahakuukou/kankyoukanshiiinkai10.html 7 4

1 ⌐   
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 No.3 ◘fi◗─  

 ⌐ ∆╢◘fi◗─  

  

 26  

 ₒ ₓ 

ה ─√╘⌐ ∆╢ ─№╢ ⌐ ∆╢◘fi◗ ─

╩⁸ ≤⇔≡ ─ ┼ ⇔√⁹ 

ₒ ₓ 

◗ⱦ◄♄Ɫⱴ◘fiꜚה ─ ◘fi◗ 1042.1m2╩⁸ ⱨכꜞ

⌐ ∆╢ ◘fi◗─ ─ ⌐⁸ Ⱡ♇♩╩ ™≡ ⇔

√⁹ 

ה ⇔√◘fi◗ ╩ ◌◗⌐ ╣√─∟⁸ ◌◗╩ ─ ┼ ╡

↑≡ ⇔≡ ┼ ⇔√⁹ 

ה 29 ─⸗♬♃ꜞfi◓ ≢│⁸ 48ﬞ ─ │ 750m2

72% ≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◘fi◗ ─  

 

 

 

 

 

 

 

 

 

 

 ◘fi◗ ─ ≤  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 36] " ⱪ꜡☺▼◒♩Ί ◘fi◗

4 " ⱪ꜡☺▼◒♩ HP 27 (2015 )

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/houkokukai01.html 7 4 1 ⌐

 

[3 7] " ⱪ꜡☺▼◒♩Ί 10

5- 1 " ⱪ꜡☺▼◒♩ HP 30 (2018 )

https://www.dc.ogb.go.jp/Kyoku/information/nahakuukou/kankyoukanshiiinkai10.html 7 4

1 ⌐   
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 No.4 ◘fi◗  

 ⌐ ∆╢◘fi◗─  

  

 26  

 ₒ ₓ 

ה ─√╘⌐ ∆╢ ─№╢ ⌐ ∆╢◘fi◗ ─

╩⁸ ≤⇔≡ ─ ┼ ⇔√⁹ 

ₒ ₓ 

ה Ɫⱴ◘fi◗ 37 ╩ ─ ┼ ⇔√⁹ 

ה ⁸ ─ ⅜ 1m ─ │ ⁸1m 1.5m ─ │

Ᵽ♇◒ⱱ►⁸1.5m ─ │ ꞉▬ꜘכ♁כ≢ ╩ ∫√⁹ 

ה ⁸ ≢ ┼ ⇔⁸ ⇔√ ⌐Ɫⱴ◘fi◗╩ ⇔√⁹ 

ה 29 ⸗♬♃ꜞfi◓ ≢│⁸3 ≢ ─ ⅜ 10%╕≢ ⇔

√⁹∕─ ─ │ ⁸ ─ ╩ ↑ ⌐ ⅜ ⇔√⅜⁸

∕─ │ ⅝⌂ ⅜⌂ↄ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◘fi◗─ ה  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 36] " ⱪ꜡☺▼◒♩Ί ◘fi◗

4 " ⱪ꜡☺▼◒♩ HP 27 (2015 )

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/houkokukai01.html 7 4 1 ⌐

 

[3 7] " ⱪ꜡☺▼◒♩Ί 10

5- 1 " ⱪ꜡☺▼◒♩ HP 30 (2018 )

https://www.dc.ogb.go.jp/Kyoku/information/nahakuukou/kankyoukanshiiinkai10.html 7 4

1 ⌐   
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 No.5 ┼─  

 ─ ◘fi◗┼─ ─  

  

 26  

 ₒ ₓ 

ה ⌐╟╢ ⅜ ◘fi◗⌐ ⅎ√ ─ ╩ ─ ⅛

╠ ∆╢√╘─ ╩ ∫√⁹ 

ₒ ₓ 

ה │ ╕≢⌐ ⇔√ 10,500 ─ 1 ⅜ ≤⌂╢╟

℮⁸ 36 ≢ ∫√⁹ ─ ⁸ ─ ─ 36 ─

│ 29.50±13.62 ⁸ ─ │ 29.90±17.46%≢№∫√⁹◘fi◗─

⌂ │⁸ ⌐╟∫≡ ↕╣√ ⅛╠ m─ ╛

⅜ ◘fi◗⌐ ⇔√↓≤≢№╢≤ ⅎ╠╣√⁹ 

ה ⇔√ ─ ⌐╟╡⁸ ─ ⌐ ∆╢ ─

≢№╢ ─ ─ ╩ ╘√ ⁸ ⅜ ⇔╛∆™ ─

⅜ ™╒≥⁸ ⅜ ™↓≤⅜ ⅛∫√⁹╕√⁸ ─ ⅜ ™

│ ≤⌂∫≡⅔╡⁸ ⅜ ⅛∫√⁹ 

─╠╣↓ה ╩ ╕ⅎ⁸ ─ ≢│⁸ ⌐ ⇔√⁹∕─

⁸∕─ ─ ⌐╟╢ ◘fi◗┼─ ⅝⌂ │ ╠╣∏⁸ ≤

⇔≡ ≢№╢≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 ◘fi◗─ ≤ ─ ─  

 

 

 

 

 

 

 

 

 

 

 ─ ─ ▬ⱷכ☺  
 

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[3 8] ≤⇔≡ ⇔√ ◘fi◗

─ ꜠ⱦꜙכ B3 Vol.72 No.2 pp.I_1035 -  I_1039 2016   
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 No.6 ◌◗ 

 ⌐╟╢◘fi◗─  

  

 28  

⸗♬♃ꜞfi◓ 28 29  

 ₒ ₓ 

ה ⌐╟╢ ╩ ∆╢√╘⌐⁸ ⇔√◘fi◗ ≡⌐ ◌◗╩

⇔√⁹ 

ₒ ₓ 

◗◌1ה ─◘fi◗│ ∂ ⌐⌂╢╟℮⌐ ∑ ⅎ╩ ™⁸ ◌◗│

96 ⇔√⁹ 

◗◌ה ─ ≢∕─ ─ ╩ ⇔√≤↓╤⁸◌◗╩ ⇔√ ◘

fi◗─ ⅜ │ ↄ⁸ ─ ⅜№∫√≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ◌◗─ ≤  

 

 

 

 

 

 

 

 

 

 

 

 ◌◗ ≤ ◌◗─ ⌐╟╢  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 39] " ⱪ꜡☺▼◒♩Ί

⌐ ╢ 4 " ⱪ꜡☺▼◒♩ HP 3 (2021 )

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/r01d_jigochousahoukokusyo.html 7

4 1 ⌐  
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 No.10 ꜞ☻◐♬fi◓  

 ─ ™Ɫⱴ◘fi◗ ⌐ ∆╢ ─  

  

 30 2  

 ₒ ₓ 

fi◓≤│⁸♬◐☻ꜞה ─ ™Ɫⱴ◘fi◗ ─ ◘fi◗ ╩ ⇔⁸

⌐Ɽ♇♅ ⌐ ╡ ↑≡ ה ↕∑╢↓≤≢⁸◘fi◗ ╩

⌐ ∆╢ ≢№╢⁹ 

ₒ ₓ 

ה ╛ ╩ ⅎ√ ⌐╟╢≤⁸ ─ │ 3 ≢

│Ɫⱴ◘fi◗ ◦▬ⱷ◒◐◕♩ה ─™∏╣╙ 80% ≢№∫√⁹ 

ה 3 ─ │⁸ ⌐≈™≡│Ɫⱴ◘fi◗ │ 1.5cm⁸♩◕◐◒

ⱷ▬◦ │ 0.5cm─ ≢ ╙ ⅛∫√⁹ ⁸ ⌐≈™≡│⁸Ɫⱴ

◘fi◗ │ ⌂ ⅜ ≢⅝⌂⅛∫√╙──⁸ ™─ ⅜ ∆╢

╒≥ ™ ⅜ ↕╣√⁹♩◕◐◒ⱷ▬◦ │ 3cm─ ≢

╙ ⅛∫√⁹ 

ה 3 ─ │⁸ ⌐≈™≡│Ɫⱴ◘fi◗ ◦▬ⱷ◒◐◕♩ה

─™∏╣╙ 0cm─ ≢ ╙ ↄ⁸ ⌐≈™≡│Ɫⱴ◘fi◗ ≢

4cm⁸♩◕◐◒ⱷ▬◦ ≢ 3cm─ ≢ ╙ ⅛∫√⁹ 

ה ⌐ ∆╢ ⌐╟╢≤⁸Ɫⱴ◘fi◗ ─ │ ╩ ⇔

√ ≢ 87%⁸ ⇔⌂⅛∫√ ≢ 53%≤⌂╡⁸ ⌂ ⅜╖╠╣√⁹

⁸♩◕◐◒ⱷ▬◦ ⌐≈™≡│ ─ ⌐⅛⅛╦╠∏ │

80% ≢№∫√⁹ 

ה ⌐ ∆╢ ⌐╟╢≤⁸Ɫⱴ◘fi◗ │ ╟╡╙

⌐ ╡ ↑√ ⅜ │ ⅛∫√⁹ ⁸♩◕◐◒ⱷ▬◦ │

─ ⅜ │ ⅛∫√⁹ ⌐≈™≡│⁸Ɫⱴ◘fi◗ ▬ⱷ◒◐◕♩ה

◦ ─™∏╣╙ ⌐ ╡ ↑√ ⅜ ⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 ─ ה ─  

₈ ₉⌐⅔↑╢ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 41] 4 ⇔™ ⌐⅔↑╢◘fi◗ ─ ה
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 No.11 ◄◖Ⱪ꜡♇◒ 

 ◘fi◗─ ה ─  

 ( )  

 11  

⸗♬♃ꜞfi◓ 11 19 (10 )  

 ₒ ₓ 

ה ─ Ⱪ꜡♇◒⌐◓꜠כ♅fi◓⌂≥╩ ⇔≈↑≡ ╩ ⇔⁸◘

fi◗─ ה ─ ╩ ⇔√⁹ 

ₒ ₓ 

ה 10mm≤ 5mm≢⁸Ⱪ꜡♇◒ 3 4 ╕≢─◘fi◗─ ╩

⇔ↄ ↕∑╢ ⅜№╢↓≤⅜ ⅛∫√⁹ 

⅜◗fi◘ה ⇔√ Ⱪ꜡♇◒ ⌐│ ⅜ ╕╡⁸ ⅜№╢↓≤⅜

⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ⱪ꜡♇◒⌐⅔↑╢◘fi◗─ ( )  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 35] " ⌐ ∆╢ ╩ ╡╕≤╘√₈ ◌ꜟ♥₉"

HP 29 (2017 ) https://www.ogb.go.jp/kaiken/minato/005799 7 3 28

⌐  
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 No.14 ♃▬♪ⱪכꜟ ⌐⅔↑╢◘fi◗ ─

≤ ─  

╩ꜝfi▬fiⱨכꜞ◓≥ꜝfiⱨ▬כ꜠◓  ╖ ╦∑√Ɫ▬Ⱪꜞ♇♪ ▬fiⱨꜝ

IGGI ─ ╩ ⇔⁸ ─ ™ ╩  

 120m  

 ─ 24 26  

 ₒ ₓ 

─◗fi◘ה ⌐ ⇔√ Pro- environment 

breakwater(PB) ⌐│⁸◘fi◗─ ⌐ ⇔√ ─ ╩ ⌐ⱴ►

fi♪⅜ →↕╣⁸ ⌐│ ╕╡⅜ ∆╢ ♃▬♪ⱪכꜟ

Artificial t ide pool ( ATP) ⅜ ↕╣≡™╢⁹ATP─ │⁸LWL╩

≤⇔≡ LWL+1.0mPBshallow ≤ LWL+0.7mPBdeep ─ 2 ⅜№╢⁹ 

ₒ ₓ 

◗fi◘ה ╛ ╟╡⁸ ◘fi◗ │ ⌐ ═⁸

─ ⅜ 1.04 1.11 ↄ⁸PBdeep⅜ ╙ ⅜ ⅛∫√⁹ 

ה Control ⌐ ═⁸PBdeep│◘fi◗ (m2)⅜ 1.22 ⇔√⁹

─ 42%│ ATP⌐╟╢◘fi◗ ─ ≢№∫√⁹ 

─PBshallow⁸PBdeepה ─ ─ │⁸Control ⌐ ═≡∕╣∙╣

1m№√╡ 2,226 ⁸2,610 ↄ⌂∫√╙──⁸∕─ ─

ↄ⅜ⱴ►fi♪─ →⌐ ℮ ≢№∫√⁹ ⁸ATP ⌐ ╢ │

383 ≤ⱴ►fi♪ → ⌐ ═≡ ↄ⁸ATP─ ⌐ ™ ⌐

─ ⅜ ∆╢√╘⁸ 86 ≢ ≤ ↕╣√⁹ 

◗ATP│◘fiה 16%─ ╩ 698.8cm2/ ≢ ≢№╡⁸

⌐╟╢◘fi◗ ─ ─ 608.3cm2/ ⌐ ∆╢≤

↕╣√⁹ ≢│◘fi◗ ─ ⅜ 4 5 /m2≤ ↕╣≡

™╢─⌐ ⇔⁸ATP≢─◘fi◗ ─ ⅜ ≢№╢↓≤╩ ∆╢

≤ ATP │◘fi◗ ─ ≤⇔≡ ⅜ ™≤⇔≡™╢⁹ 

ה ─ Control⁸PBshallow⁸PBdeep⌐ ⅎ⁸ ⌂ ≤⇔≡⁸

LWL+0.7m─ ATP─╖╩ ↑√ Control+ATP─ 4Ɽ♃כfi─ ╩ ∆╢

≤⁸ ⅜ 25,406 25,492 ≢│ Control ≤ Control+ATP─ ╖

╦∑⁸ ⅜ 25,492 28,016 ≢│ Control+ATP≤ PBdeep─ ╖

╦∑≢◘fi◗ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[4 2] Toko Tanaya Nobuyuki Kinjo Wataru Okada Masato Yasuda Tomohiro Kuwae Improvement of the 

coral growth and cost - effectiveness of hybrid infrastructure by an innovative breakwater design 

in Naha Port ,  Okinawa,  Japan,  Coastal Engineering Journal  Vol. 63 No.3 pp.248- 262 2021.  

[4 3] ⌐⅔↑╢◘fi◗ ─

≤ 4 HP 4 (2022 ),  
https://www.mlit.go.jp/chosahokoku/r4giken 7 9 11 ⌐   

 ─

▪▬♁ⱷ♩ꜞ♇◒  

 ♃▬♪ⱪכꜟ(ATP)─  
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 No.16 ◓꜠כ♅fi◓ 

 ♃▬♪ⱪכꜟ ⌐ FRP ─ ◓fi♅כ꜠◓ ╩ ⇔⁸◘fi◗  

─ ה ┘ ה ─  

 120m  

 24 26  

 ₒ ₓ 

ה ♃▬♪ⱪכꜟ Artificial tide pool(ATP) ─ │⁸ ╟╡

1.0m LWL+1.0m╕√│ 0.7m LWL+0.7m ↄ⌂╢╟℮ ↕╣≡™╢⁹

ATP─ ─ │⁸ 1 10mm╕√│ 30mm─ ⁸ 2 FRP

◓fi♅כ꜠◓ ◘▬☼ 40mm⁸ ↕ 8cm⁸ 3 ─ 3 ≢№╢⁹ 

ₒ ₓ 

─LWL+0.7mה ATP≢│⁸ ◓fi♅כ꜠◓≥ ≢─ ◘fi◗

│ 18%≢⁸ ⌐Ⱶ♪ꜞ▬◦ ─ ≤ ⅜ ⌐ ═≡

⌐ ↄ⌂∫√⁹ 

ה ∂ ─ ≤ ╩ ∆╢≤ │ ╟╡╙◘fi◗─

⅜ ⅛∫√⁹▪♫◘fi◗⸗♪◐ ⁸◖⸗fi◘fi◗ ⁸Ɫⱴ◘fi◗ ⁸

Ɫ♫ꜘ◘▬◘fi◗ ╙⁸ ─ ⅜ ⅜ ™ ⅜ ╠╣√⁹ 

ATPה ─◘fi◗ ─ ◓fi♅כ꜠◓⁸│ ─ ╕√│ LWL+0.7m

─ ─ ≢│⁸ ╟╡╙ ⅛∫√⁹Ⱶ♪ꜞ▬◦ ⌐⅔™

≡│∆═≡─◘▬♩≢ ─ ⅜ ↄ⁸▪♫◘fi◗⸗♪◐ ⁸Ɫⱴ◘fi

◗ ⁸Ɫ♫ꜘ◘▬◘fi◗ ⁸◖⸗fi◘fi◗ ≢╙ ≢☻כ◔─ ─

≢№∫√⁹ 

◗fi◘ה ◓fi♅כ꜠◓⁸│☼▬◘─ ≢─ ⅜ ≢№∫√⁹ ≤⇔

≡⁸ ≢│ ◘▬☼⅜ ╟╡╙ ⇔√⅜⁸Ⱶ♪ꜞ▬◦

⁸Faviidae ⁸Ɫⱴ◘fi◗ ⁸Ɫ♫ꜘ◘▬◘fi◗ ─ ◘▬☼⅜

╩ ◓fi♅כ꜠◓│─√∫ ─╖≢№∫√⁹ 

◓fi♅כ꜠◓ה │ ╟╡ ─ ⅜ ↄ⁸ ─☻☼ⱷ♄▬

○◐♫꞉☻☼ⱷ♄▬ ⅜ ↄ ↕╣√⁹∕─ ⁸

≢№╢◦ꜗ◖●▬ ╗ ╙ ↕╣√β[4 5]⁹ 

─╠╣↓ה ⅛╠ ATP⌐⅔↑╢ ◓fi♅כ꜠◓⌐ │◘fi◗ ─

╛ ┘ ─ ⅜№╢≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

₈ ₉⌐⅔↑╢ ╛ ─ ╛ │⁸ ─ [4 4]╩ ⌐ ⇔≡ β√∞⇔⁸

─ │ [4 5]╩ ⁹ 

[ 44] Toko Tanaya Shunpei Iwamura Wataru Okada Tomohiro Kuwae Artificial structures can facilitate 

rapid coral recovery under climate change Scientific reports 15(1):9116 doi: 10.1038/s41598 -

025- 93531- 2 2025. 

[4 5] ╩ ™√ √⌂ ─ ⌐╟╢◘fi◗ ─

Vol. 64 No.2 2025   

ה  ─ 

◘fi◗ ─  

 ♃▬♪ⱪכꜟ(ATP)≢  

↕╣√  

A ─ ☻☼ⱷ♄▬ ─  

B ◦ꜗ◖●▬ ─

 

A B 
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 No.17 ◖כꜝꜟⱠ♇♩ 

 ⌂◘fi◗ ─  

  

 23 28  

 ₒ ₓ 

ה ≢─◘fi◗ ─ ╩ ⌐⁸ ─ כ◖₈

ꜝꜟⱠ♇♩₉╩ ⇔√⁹ 

♩♇Ⱡꜟꜝכ◖ה ┘◖fi◒ꜞכ♩ Ⱪ꜡♇◒ ≢ ∆╢◘fi◗ ─

┘ ⌐≈™≡ 5 ─ ⸗♬♃ꜞfi◓╩ ⇔⁸ ≤─ ⌐

≈™≡ ⇔√⁹ 

ₒ ₓ 

⌐♩♇Ⱡꜟꜝכ◖ה ⇔√◘fi◗ │⁸Ⱶ♪ꜞ▬◦ ⁸Ɫ♫ꜘ◘▬◘fi◗

⅜ ∆╢≤ ⌐ │ 45 ≤⌂∫√⁹ 

♩♇Ⱡꜟꜝכ◖ה ≢ ╠╣√◘fi◗│ ꜟⱩכ♥⁸ ─Ⱶ♪ꜞ▬◦ ◘

fi◗⌂≥≢⁸ ⅜ ™╕√│⁸ ⇔─ ™ ⌐ ∆╢≤ ⅎ╠╣╢⁹ 

◒♇꜡Ⱪה ≢│ⱴ♇♩ ⌐ ∆╢ ⌐ ⅜ ⇔√ ⌐╟╡◘

fi◗ ─ ⅜ ╘╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 Ⱪ꜡♇◒ ♩♇Ⱡꜟꜝכ◖┘ ─◘fi◗ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◘fi◗ ─ ─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 46] ╩♩♇Ⱡꜟꜝכ◖ ™√ ⌐⅔↑╢◘fi◗ ─

B3 Vol. 73 No.2 pp.I_875 -  I_880 2017   
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 No.18 ◘fi◗ ─ ⌐⅔↑╢ ─ ⌐ ∆╢  

 ⅜ ≢◘fi◗─ ⌂ ╩ ≢⅝╢⅛⌐≈™≡  

  

 30  

 ₒ ₓ 

ה ─ ┘ ─ ⌐⅔™≡⁸29

30 ⁸ ═ 33,000 ─◘fi◗ ⌐ ∆╢ ╩♃כ♦ ⇔√⁹ 

ₒ ₓ 

ה 10 ─ ⁸ ≤ ─◘fi◗ │ ⇔√⁹

∕─ ⁸◘fi◗ │ ⌐⅔™≡ 6 ⌐╒╓ ─ ╕

≢ ⇔√⁹ ⁸ ≢│╒≤╪≥ ⇔≡™⌂™⁹ 10 ─

⌐⅔™≡⁸◘fi◗ │ ╟╡╙ ─ ⅜ ™⁹

─◘fi◗ ╩ ⅛╠ ⌐⸗♬♃ꜞfi◓↕╣√ │

╒≤╪≥⌂™⁹ ─ ≢⁸ ─◘fi◗⅜ ⌐ ∫≡

ה ↕╣╢↓≤╛⁸ │ ≢ ─ ≤

─ ≤⌂╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

ה ─ ─ ╩ ⇔√≤↓╤⁸ ≢│

≤╙Ⱶ♪ꜞ▬◦ ┘Ɫ♫ꜘ◘▬◘fi◗ ≢№∫√⁹ ⁸ ⌐⅔™

≡│⁸ │Ⱶ♪ꜞ▬◦ ⅜ ≢№∫√╙──⁸ │ Faviidae

⁸∕─ ◘fi◗ ┘◘fi◗ ─ ⌐ ⇔≡™√⁹ 

ה ─◘fi◗ │Ⱶ♪ꜞ▬◦ ⅜ ⇔≡™╢ ≢⁸Faviidae

⁸Ɫⱴ◘fi◗ ⁸∕─ ◘fi◗ ─ │ ─ ╟╡╙

ↄ⁸ ≤ ⌂╢◘fi◗ ─ ≢№∫√⁹Ⱶ♪ꜞ▬◦ │ ™

╩ ╖⁸ ⅜ ↄ⁸ ⌐╟∫≡ ⌐ ╩ ╛∆↓≤⅜≢⅝

╢⁹ ⌐ ─ ─◘fi◗ ⅜ ⌐ ⇔√─│⁸Ⱶ

♪ꜞ▬◦ ─╙≈↓℮⇔√ ⌐╟╢╙─∞╤℮≤ ⅎ╠╣√⁹ 

ה │◘fi◗⌐≤∫≡ ⌂ ⌐ ↕╣√ │⁸

⌐╟╢ ⅜ ∂√≤⇔≡╙◘fi◗─ ≤⇔≡ ⇔℮╢↓≤╩ ⇔

≡™╢⁹ ⁸ ≤ │◘fi◗ ─ ⅜ ⌂╡⁸

│ ─ ╩ ⌐ ∆╢╙─≢│⌂™↓≤⌐ ∆╢ ⅜№

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[4 4]Toko Tanaya Shunpei Iwamura Wataru Okada Tomohiro Kuwae Artificial structures can facilitate 

rapid coral recovery under climate change Scientific reports 15(1):9116 doi:10.1038/s41598 -

025- 93531- 2 2025   

A B 

 A ⅛╠ 30 ╕≢─ ─ ┘ ─ ⌐⅔

↑╢ ◘fi◗ ─ ─ │ 10 ─  

B: Ⱪ꜡♇◒⌐ ⇔√◘fi◗  
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 No.19  

 ─ ─ ◘fi◗─ ─  

 ᵑ  ᵑ 120m  

ᵒ  ᵒ I ה  

 ᵑ  24 26  

ᵒ  9 18 ⁸  17  

22  

─⸗♬♃ꜞfi◓ ᵑ 29 30 ⁸ᵒ 10

27 ה 29 30  

 ₒ ₓ 

ה ╛ ≢│⁸ ─ ╩ ─√╘ כ◔╛fi♁כ◔

♁fi─ ⅜ ↕╣≡™╢⁹ 

ₒ ₓ 

─  

ה 1m ╕≢⁸ ⅜ ™╒≥ ┼─ ─ ⅝ ⇔ ⅜

ↄ⌂╢ ⅜ ╠╣⁸ ⌐ ─ ≢│⁸ ⅜

30°⁸ 5- 90cm─ ⌐⅔™≡⁸∕─ ⅜ ≢№∫√⁹ 

◘fi◗─ ה ─  

ה ─ fi♁כ◔⁸ │⁸ ⅛╠ ╣√ ╟╡╙◘fi◗─

⅜ ↄ⁸ ⌐Ⱶ♪ꜞ▬◦ ╛Ɫ♫ꜘ◘▬◘fi◗ ─ ╩ ╘╢

⅜╖╠╣⁸◘fi◗ │ 1m ≢ ∆╢↓≤⅜ ↕╣√⁹ 

ה ─ ⁸ ╩ 1m ↑≡╙◘fi◗─ ⌐ ∆╢ ⅜ ╠

╣⌂⅛∫√⁹ ─ ╛ ⌐ √∫≡│ ╛ ─

⌂≥ ⌐ ╩ ⅎ╢ ╩ ∆╢ ⅜№╢≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ≤◘fi◗ ─    ─◘fi◗ ─  

₈ ₉⌐⅔↑╢ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 47] ⌐⅔↑╢◘fi

◗─ ⌐ fi♁כ◔╢∆ ─ B2 Vol.75 No.2 pp. I_1147 Έ 

I_1152 2019   

 ⅛╠─

≤◘fi◗ ─  

 (D.L. - 0.5m)≤

⅝ ⇔ ─  
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 No.20  

 ─ ⌐⅔↑╢◘fi◗─ ≤ ≤─ ╩ ה ⇔⁸ 

◘fi◗─ ⌐ ⅎ╢ ─ ╩  

 ᵓ   

 56 57 ⁸ 63  

 ₒ ₓ 

ה ─ fi♁כ◔⁸│⌐ ⌐ 54m⌐╦√∫≡ Ⱪ꜡♇◒

⅜ fi♁כ◔⁸⅛╒╢™≡╣↕ ─ ⅜ 0.2m⌐ ↕╣√ ⅜

∆╢⁹ 

ₒ ₓ 

ה ─ ⅜ 54m─ ™ ╩₈ ᵑ₉≤⇔⁸ ⅛╠ 9m⁸27m⁸

45m ≢ ╩ ⇔√⁹╕√⁸ ─ ⅜ 0.2m≤ ™ ╩₈

ᵒ₉≤⇔⁸ ⅛╠ 0.5m⁸4.5m⁸9m─ ≢ ⌐ ╩ ⇔

√⁹ │™∏╣─ ╙ D.L. - 1m⁸- 3m⁸- 5m≤⇔⁸◖♪ꜝכ♩

50cm× 100cm ─◘fi◗ ⁸ ⅛╠─ ─

╩ ⇔√⁹ 

◗fi◘ה ─ │⁸ ᵑ─ ⅛╠─ 9m≢ 33.3%⁸27m≢

21.7%⁸45m≢ 30%≢№∫√⁹ ᵒ≢│ ⅛╠─ ⅜ 0.5m≢

43.3%⁸4.5m≢ 36.7%⁸9m≢ 20.0%≢№∫√⁹ ᵑ≢│ ⅛╠─

≤◘fi◗ ─ │ ≢⌂™⁹ 

ה │ ᵑ─ ⅛╠─ 9m≢ 15.7cm⁸27m≢ 18.7cm⁸45m≢

6.7cm≢№∫√⁹ ᵒ≢│ ⅛╠─ ⅜ 0.5m≢ 14.3cm⁸4.5m≢

14.3cm⁸9m≢ 6cm≢№╡⁸™∏╣─ ╙ ⌐⅔™≡ ⇔≡™

╢◘fi◗─ ↕⅜ ⅝™ ⅜╖╠╣√⁹∆⌂╦∟⁸ ⌐⅔™≡│

╛ ─ ⌂ ─◘fi◗─ ⅜ ↄ⁸ ⅛╠ ╣

╢⌐⇔√⅜∫≡↓╣╠◘fi◗─ ⅜ ↄ⌂╡⁸ ╦╡⌐ ╛ ─◘

fi◗─ ⅜ ↄ⌂╢√╘≢№∫√⁹ 

ה ⌂◘fi◗│⁸ ⌂◘fi◗≤ ⇔≡ ⅜ ↄ⁸ ⌐ ╣⁸

⅜ ™√╘ ╛ ─ ─ ≤⇔≡ ™ ╩ ⇔≡™╢≤ ⅎ

╠╣╢⁹↓─╟℮⌂ ™ ╩ ∆╢ ⌂◘fi◗─ ≤⇔≡

─ ⅜ ≢№╢↓≤⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 
₈ ₉⌐⅔↑╢ │ ─ [ 48]╩ ⌐ ⇔≡ β√∞⇔⁸ ─ │ [ 35]╩

⁹ 

[3 5] " ⌐ ∆╢ ╩ ╡╕≤╘√₈ ◌ꜟ♥₉"  

HP 29 (2017 ) https://www.ogb.go.jp/kaiken/minato/005799 7 3 28

⌐  

[4 8] ◘fi◗─ ┼─

- 3 Vol.45 pp.1111 -  1115 1998   

 ◘fi◗─ ≤ 

⅛╠─  

 ᵒ  

─ β[3 5]  
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 No.21 ⌐╟╢ ─  

 ┼─ ⁸ ה ה ┼─  

  

 29  

⸗♬♃ꜞfi◓  

25 30 5  

 ₒ ₓ 

ה ─ ⌐ ™⁸ ∆╢ ─ ╩

⌐ ⇔√ ⌐≈™≡⁸ ─ ה ⌐ ∆╢

⅜ ↕╣≡™╢⁹ 

ₒ ₓ 

ה ─ ─ ⌐≈™≡│⁸ ⌐ ⅜ ↕╣≡

⅔╡⁸ ↕╣√ ─ ≢│⁸ ╩ ↑⌂™ ≤ ⇔

≡⁸ ─ ⅜ ↕╣√⁹∕╣⌐ ™⁸ ─ ─ ╛⁸◦

ה♩ꜟ ─ ─ ⅜◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ─ ⌐ ∆╢ - ─  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 49] " ⱪ꜡☺▼◒♩Ί ⌐

╢ " ⱪ꜡☺▼◒♩ HP 25 (2013 )

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/14_asess/asess_1.html 7 3 28

⌐  

[50] " ⱪ꜡☺▼◒♩Ί 4

⌐ ╢ 6 " ⱪ꜡☺▼◒♩ HP 5 2023

https://www.dc.ogb.go.jp/Kyoku/information/nahakuukou/r04d_jigochousahoukokusyo.html 7

3 28 ⌐   
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 No.25 Ⱪ꜡♇◒ 

 ◘fi◗─ ה ─  

 ( )  

 10  

⸗♬♃ꜞfi◓ 10 19 (10 )  

 ₒ ₓ 

ה Ⱪ꜡♇◒─ ⌐ ╩ ↑≡Ⱪ꜡♇◒⌐ ╩ ⇔⁸◘fi◗─

ה ─ ╩ ⇔√⁹ 

ₒ ₓ 

◓fiꜞ♃♬⸗ה ─ ⁸ ⌐ ═≡ ≢╛╛◘fi◗ ⅜

™ ⌐№╡⁸◘fi◗─ ╩ ∆ ⅜℮⅛⅜ⅎ√⁹ │Ⱪ꜡♇◒

⅛╠ 9 ╙ 10 ≢№╡⁸ ≤ ─ │ ↕ↄ⁸

─ ⌐ ∆╢ │ ≢│⌂™⁹ 

ה ─ ─ ⌐ ↄ─◘fi◗⅜ ∆╢↓≤⅜ ⅛∫≡™

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ⱪ꜡♇◒⌐⅔↑╢◘fi◗─ ( )  

 

 

 

 

 

 

 

 

 

 

 

ה  ─ ─  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 35] " ⌐ ∆╢ ╩ ╡╕≤╘√₈ ◌ꜟ♥₉"  

HP 29 (2017 ) https://www.ogb.go.jp/kaiken/minato/005799 7 3 28

⌐  
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 No.28  

 ◘fi◗ ─ ה ─ ⁸ ◘fi◗─ ≤⇔≡─ ⅝  

  

 22  

⸗♬♃ꜞfi◓ 22  

 ₒ ₓ 

ה ⌐⅔™≡⁸ ≤⇔≡ ─ ⌐◘fi◗ ╩

⇔√ ⅜ ↕╣≡™╢⁹ 

ה ─ ≤⇔≡ ⱴ►fi♪╩ ⇔⁸ⱴ►fi♪ ⌐│◘fi◗─

ה ╩ ∆╢√╘─ ╩ ↑√⁹ │⁸◘fi◗⌐

∆╢ ╛ ╩ ⇔≡⁸D.L. - 3.0 - 4.0 m⌐ ↑⁸ ⅛╠─◦ꜟ

♩ ─ ⁸ ╟╡ ↄ ↕╣√⁹ 

ₒ ₓ 

ה 22 ⌐ ⌐◘fi◗─ ⅜ ↕╣⁸ 2 ─ │⁸

D.L. - 4.0m ≢ 59%⁸D.L. - 3.0m ≢ 70%≢№∫√⁹ 

 

 

 
 

 ─ ≤ ↕╣√◘fi◗─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 53] " ─ ה ⌐ ∆╢●▬♪ꜝ▬fi" HP

26 (2014 ) https://www.mlit.go.jp/kowan/kowan_tk6_000019.html 7 3 28 ⌐
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 No.29 ◘fi◗─  

 ◘fi◗─ ╩ ™√  

  

 26 29  

 ₒ ₓ 

ה ⌐ ≤⌂╢ ◘fi◗─ ╛ ⅛╠ ╩ ⁸ ╩ ™⁸

╩ ⇔⁸ ⌐╟╢ ╩ ∫√⁹ 

ₒ ₓ 

ה ≢◘fi◗─ ⅜ ™ ⌐ ∫√↓≤╛⁸ ⌐ ⇔

√Ⱶ♪ꜞ▬◦ ─ ╩ ≤⇔≡ ─ ≢─ ╩

ↄ⇔√↓≤⌐╟∫≡⁸ │ ⇔√⁹ 

ה ⌐╖╢≤⁸ ─ ↄ╩ ╘╢Ⱶ♪ꜞ▬◦ ╛Ɫ♫ꜘ◘▬◘fi◗ ─

│ ⌐╟∫≡ ⇔√⁹ 

ה ⌐⅔↑╢ ─ ─ ⌂ │⁸Ⱶ♪ꜞ▬◦ ─ ⌐⅔↑

╢ ─ ╛ ⁸ ⁸ ┼─ ⌐╟

╢Ɫ♫ꜘ◘▬◘fi◗ ─ ≢№╢⁹ 

ה ⌂ ≤⌂╢◘fi◗ 10 ─ ─ ⌐≈™

≡│⁸ ⌐ ⅝⌂ │╖╠╣⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ⌐╟╢ ⅛╠ ╕≢─ ╣ 

 

 

 

 

 

 

 

 

 

 

 

 ⅜ ↕╣√◘fi◗  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 39] " ⱪ꜡☺▼◒♩Ί

⌐ ╢ 4 " ⱪ꜡☺▼◒♩ HP 3 (2021 )

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/r01d_jigochousahoukokusyo.html 7

4 1 ⌐   
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 No.34 ◘fi◗ ⱪ꜡☺▼◒♩ 

 ◘fi◗─ ⅎ ↑⌐╟╢◘fi◗  

  

 16  

 ₒ ₓ 

ה ≢ ⅝⌂♄ⱷכ☺╩ ↑√◘fi◗─ ╩ ⌐⁸◘fi◗─ ⅎ

↑ ╩ ⌐ ⇔≡™╢⁹ 

ה ⌐ 4 ╒≥─Ɑכ☻≢◘fi◗─ ⅎ ↑ⱪ꜡◓ꜝⱶ ▬ⱬfi♩ ╩ ⁸

─ ≢ ⅎ ↑ ─ ⌐ ⇔√ ╩ ╡⁸◘fi◗─ ⅎ≡⇔╕∫√

⌐ ⇔≡™╢ ⁸◘fi◗─ ⌂≥⌐≈™≡╙ ⇔≡™╢⁹ 

ה ⅎ ↑ ─ ⌐│⁸ ⌂ⱷ♇☿כ☺ ╩ ⅝ ╖⁸₈ ─ ≢◘fi◗

⌐ ⇔√₉≤™℮ ⅜ ╠╣╢╟℮⌐ ⇔≡™╢⁹ 

ₒ ₓ 

2004ה 16 ⅛╠ ╕∫√◘fi◗─ ⅎ ↑ ≢│⁸2015

27 ╕≢─ 12 ≢ 5,574 ─◘fi◗ ⅎ ↑╩ ∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 ◘fi◗ ⅎ ↑ ─  

 

 

 

 

 

 

 

 

 

 

 ◘fi◗⌐≈™≡─  

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 59] ◓♇♪ꜝ▬ⱨ▪꞉כ♪ "  3 ◓♇♪ꜝ▬ⱨ▪꞉כ♪   

◘fi◗ ⱪ꜡☺▼◒♩₈♅כⱶ ╠◘fi◗₉" HP◓♇♪ꜝ▬ⱨ▪꞉כ♪ 27 (2015 )

https://www.env.go.jp/policy/kihon_keikaku/goodlifeaward/report201501 - teamchurasango.html

7 5 12 ⌐  
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 No.36 ⌐╟╢◘fi◗ ─ ─  

 ⌐⅔™≡◘fi◗ ─ ≤⌂╢  

 ⁸  

 30  

 ₒ ₓ 

ה ╩ ™⁸ ≢ ⇔⁸ ╩ ← ⌂ ╩ ⇔√⁹

╕√⁸ ⌐ ≠™√ ╙ ↕╣√⁹ 

ₒ ₓ 

Ⱶ♪ꜞ▬◦╩⁸♄◄☻►ה │ 31ϴ≤ 28ϴ⁸ │ 50 ⁸25 ⁸

0 ╩∕╣∙╣ ╖ ╦∑√ 6Ɽ♃כfi≢ ⇔⁸ ╩ ⇔√⁹ 

ה │ 12L/12D 5 17 ⁸ 17 5 ⁸ │ ─ ™

─ 300µmol// s≤⇔√⁹ 

25ה 50% ─ ⌐╟╡◘fi◗─ ╩ ⁸ ∆╢ ⅜ ↕╣√⁹ 

ה ≢│⁸ ™ 4⁸12⁸25mm─ Ⱡ♇♩╩ ∆╢ ╛⁸ ╩

D.L. - 4m⅛╠ D.L. - 12m⌐ ⅎ╢ ⅜ ↕╣√⁹ │◘fi◗

╩ ⅝ ↓∆ ⅜ ⇔⌂⅛∫√√╘⁸ ⌐╟╢ ─

⌐│≈⌂⅜∫≡™⌂™╙──⁸↓─╟℮⌂ ╩ ∆↓≤≢⁸≥─

⅜ ∆╢⅛⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

╢╟⌐♩כꜗ♅כꜝ◌  ™≤ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ™╩ ⅎ√ Ⱡ♇♩─ ─ ™≤◘fi◗─  
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 61] 30 ⇔™ ⌐⅔↑╢◘fi◗ ─ ה
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 No.37 ◘fi◗─ ─  

 ◘fi◗─ ⌐ ⌂ ─ ה  

  

 30  

 ₒ ₓ 

◦▬ꜞ♪Ⱶ♄◄☻►ה Acropora tenuis ╩ ≤⇔≡⁸ ◘fi◗─

┘ ╩ ⇔√ DNAⱴכ◌כ ⌐ ∆╢

╩ ╘≡™╢⁹ 

 

ₒ ₓ 

ה 5 ╕≢⌐ ◘fi◗─ ─ │ ⇔√⁹ ╕

⅛⌂ ╣│ ─ ╡≢№╢⁹ 

 1) ◘fi◗╟╡ ╠╣√ ≤ ╩ ™≡ ⌐╟╡ ◘fi◗╩  

 2) ⇔√ ◘fi◗╩ 1ﬞ ≢⁸ 31.5ϴ⌐⅔™≡ 2ﬞ ∆

╢↓≤⌐╟╡⁸ ™ ╩ ≈ ◘fi◗╩  

 3) │⁸ ⌐≡ 4 ╕≢  

ה 2 ╕≢⌐ ◘fi◗⌐ ⇔≡™╢ ─ ™ DNAⱴכ◌

─כ ⅜ ⇔≡™╢⁹ ⁸↓─ ╩ ≤⇔√ PCR ⱪꜝ▬ⱴ

─כ ≤∕─ ⅜ ↑╠╣≡™╢⁹ 

ה ≤№╦∑≡⁸ ◘fi◗─ ⅜ ┼ ⅜↕╣

≡™╢⅛⌐≈™≡╙ ⅜ ╦╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◘fi◗─ ┘ DNAⱴכ◌כ ╕≢─ ╣ 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 62] 5 ⇔™ ⌐⅔↑╢◘fi◗ ─ ה
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 No.38 ◘fi◗─ ≤ ⌐ ∆╢  

 ◘fi◗─ ╩ ∆╢ ⅜ ⌐ ⅎ╢ ⌐≈™≡  

  

 28 3  

 ₒ ₓ 

ה ≢│►☻◄♄Ⱶ♪ꜞ▬◦ Acropora tenuis │ (N0 ⁸NB )⁸

(GO ⁸GB )⁸ (P )─ 3 ⅜ ↕╣≡™╢⁹ 

ה ─  ─ ≢│⁸↓╣╠ 3 ─►☻◄♄Ⱶ♪

ꜞ▬◦╩ ה ⇔≡™╢⁹ 

ₒ ₓ 

ה 29 ─ ─ ⁸ ┘ ─◘fi◗≢ ⅜ ⇔

√⁹NO ≢│ 7 8 ⌐⅛↑≡ ─ ⅜ ⇔√⁹∕─ ⁸ ─

10 15%│ ╙ ∑∏⌐ ⇔√⁹NB │ 7 8 ─ │ NO

╟╡ ⌂⅛∫√╙──⁸ ↄ─ ⅜∕─ ∑∏⌐ ⇔√⁹P │ 8

⌐ ─ 30%⅜ ⁸∕─ ⁸ ─ 20%⅜ ⇔√⁹ ⁸

≢│ ⅜ ╠╣⌂⅛∫√ GO ≢ ─℮∟ %⅜ ⇔≡™√─│

─ ≢ ⁹ 

ה ─◘fi◗─ Symbiodiniaceae ─ ╩ ⇔√≤↓╤⁸™∏╣

╙ Clade- C ─ ≢№∫√⁹⇔√⅜∫≡⁸ ┘ ─◘fi◗─

│ ─ ─ ™⌐╟╢╙─≢│⌂™≤ ↕╣√⁹ 

ה ≢ ↕╣√ ♃fiⱤ◒ ┘ ♃fiⱤ◒ ─

ⱪ꜡ⱨ□▬ꜟ≢│⁸ ⌐╟∫≡↓╣╠♃fiⱤ◒ ─ ꜠ⱬꜟ⅜

∆╢↓≤╛⁸ ⌐ ─ ⌂⅛∫√ ─◘fi◗│ ─ GFP

♃fiⱤ◒ ─ ⅜ ™꜠ⱬꜟ≢ ↕╣≡™╢↓≤⅜ ⅛∫√⁹ 

 ↓╣╠─ │⁸ ⅜ ≢ ↕╣≡⅔╡⁸∕─ ≤⇔

≡►☻◄♄Ⱶ♪ꜞ▬◦─ ─ ⅜ ∂≡™╢↓≤╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 63]Noriyuki Satoh Koji Kinjo Kohei Shintaku Daisuke Kezuka Hiroo Ishimori Atsushi 

Yokokura Kazutaka Hagiwara Kanako Hisata Mayumi Kawamitsu Koji Koizumi Chuya Shinzato

Yuna Zayasu Color morphs of the coral ,  Acropora tenuis, show different responses to 

environmental stress and different expression profiles of fluorescent - protein genes G3: 

Genes|Genomes|Genetics Volume11 Issue2 jkab018

https://doi.org/10.1093/g3journal/jkab018 2021   

 ₁⌂ ╩╙≈►☻◄♄Ⱶ♪ꜞ▬◦ 

C (NO )⁸Cΐ:NO ─ ─ ○꜠fi☺  

D (NB )⁸Dΐ:NB ─ ─  

E (GO )⁸Eΐ:GO ─ ─ ○꜠fi☺  

F (GB )⁸Fΐ:GB ─ ─  

G (P )⁸Gΐ:P ─ ─  
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 No.39  

 ⌐╟╢◘fi◗─ ─  

 ⁸  

 21  

 ₒ ₓ 

ה ⅜◘fi◗─ ─ ⁸ ⁸ ⌐ ⅎ╢ ⌐≈™≡

∆╢√╘⁸ ┘ ≢ ₁⌂ ╩ ⇔⁸ ⅜◘fi◗⌐ ⅎ╢

⌐≈™≡ ⇔√⁹ 

ₒ ₓ 

ה ≢ ⅜ ╣╢↓≤⌐╟∫≡ ∆╢ │⁸◘fi◗ ─

⌐╟™ ╩╙√╠⇔⁸╕√∕─ ⌐ ⅜ ∆╢↓≤⅜╦⅛∫

√⁹ ≤ ⌐≈™≡╙ ─ ⅜ ↕╣√⁹ 

ה ⌐ ⅜◘fi◗⌐ ⅎ╢ ⅜⁸◘fi◗─ │╙∟╤╪⁸ ╛

╩│∂╘⁸ ╛ ⌂≥─ ⌐╟∫≡╙ ⌂╡⁸ ⌐ ™ ⌐

∑┌ ™≤™℮╟℮⌂╙─≢│⌂™↓≤⅜ ╠⅛⌐⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 64] ⅜◘fi◗─ ╛ ⌐ ╓∆

B2 Vol.66 No.1 pp.1216 -  1220 2010   

 ≢─ ┼─

mA/m2 ↔≤─

5 ≤ ─

─  

 ─ ⌐⅔™≡

⌂ ╩ ⇔√

─  

 ─ ה

─  

 ─ ה

─  
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 No.41  

 ≤◘fi◗ ⌐ ∆╢ ה  

 ᵑ  

ᵒGreat Barrier Reaf Magnetic ▪ꜞꜝ♩☻כ○  

 ᵑ 4  

ᵒ 30  

 ₒ ₓ 

◗fi◘ה ─ ╩∆╢ ≢⁸ⱱfi♄꞉ꜝ ╛ ⅜ ∆

╢ ╛כⱤכ꜠◒☻⁸≡™⅔⌐ Ⱪꜝ◦ ╩ ™√ ╩ ™≡

╩ ⇔√⁹ 

ₒ ₓ 

ה ⌐♫▬꜡fiⱷ♇◦ꜙ 30 100ɡm─ Ⱡ♇♩╩⅛┬∑⁸Ⱡ♇♩

⌐ ╩ ⇔√─∟⁸3 ⌐Ⱡ♇♩╩ ⇔√⁹ 

1ה ⌐⸗♬♃ꜞfi◓╩ ™⁸1 №√╡─◘fi◗ ╩ ⇔√⁹ 

ה ⌐ ⇔√ ⅜ ™◘▬☼ 10 70mm ─Ⱶ♪ꜞ▬◦

╩ ≤⇔≡⁸ ╩ ╗ ─ ╩ ∫√≤↓╤⁸™

∏╣─ ≢╙ ⌂ │╖╠╣⌂⅛∫√ Steel - Dwass ⁹ 

◦▬ꜞ♪Ⱶה ─ №√╡ ≢│⁸ ⅜ ╙ ↄ⁸

™≢ ⁸ ─ ≢№╡⁸ ⌂⇔ ⅜ ╙ ⌂

⅛∫√⁹ 

ה ─╖─ ≢╙ ⅜ ⅛∫√↓≤⅛╠ ╙ ⌐

⅛∫√≤ ↕╣√⁹ 

⌐⁸25m2╙≡™⅔⌐▪ꜞꜝ♩☻כ○ה 12 ℮∟ 6 │ ⁸6

│ ╩ ⇔⁸ ≤◘fi◗ ─ ⌐≈™≡ ↕╣≡

™╢⁹ ⌐╟╣┌⁸ ╩ ⇔√ ≢│ ⌐ ═⁸◘fi◗

⅜ 3 ⌐ ⇔≡™√≤⇔≡™╢β[6 9]⁹ 

 

 

 

 

 

 

 

 

 

 

 

 1 ─ ה 1 №√╡─◘fi◗  

 
₈ ₉⌐⅔↑╢ ╛ ─ ╛ │⁸ ─ [ 67] [6 8]╩ ⌐ ⇔≡ β√∞

⇔⁸ ─ │ [ 69]╩ ⁹ 

[ 67] 3 ( ) ◘fi◗ .  

[6 8] 5 ◘fi◗  

[6 9] Hillary A. Smith Dylan A. Brown Chaitanya V. Arjunwadkar Stella E. Fulton Taylor 

Whitman Bambang HermantoElissa Mastroianni Neil Mattocks Adam K. Smith Peter L. 

Harrison Lisa Boström- Einarsson Ian M. McLeod David G. Bourne Removal of macroalgae from 

degraded reefs enhances coral recruitment Restoration Ecology Volume30 Issue7 e13624

2022  
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1- 4.  ◌◘ⱡꜞהⱱ♁◄●◘ 

◌◘ⱡꜞהⱱ♁◄●◘─ ה ⌐ ∆╢ ─ ╩  1- 4⌐ ∆⁹ 

⌐≈™≡│⁸ ┤ ⌐⅔↑╢ ⌂ ╖⅜ ↕╣≡™╢⁹ ╩

⇔√ ≤⇔≡│⁸ ⌐⅔™≡ⱳꜞⱪ꜡Ⱨ꜠fi ╩ⱪכ꜡ ™√ ⅜№╡⁸

◌◘ⱡꜞ ─ ⅜ ↕╣≡™╢⁹ ⌐ ⇔≡│⁸◌◘ⱡꜞהⱱ♁◄●◘╩

⌐ ⌂ ⅜ ↕╣≡⅔╡⁸ⱱ♁◄●◘╩ ™√ ≢│ ⅛╠8 ⌐

⁸18 ⌐ ⅜ ↕╣≡™╢⁹ ⁸◌◘ⱡꜞ╩ ™√ ≢│

⅜ ↕╣≡⅔╠∏⁸ ⅝ ⅝ ⌂ ⅜ ╘╠╣╢⁹ 
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 No.1 ◌◘ⱡꜞהⱱ♁◄●◘─  

 ⌐⅔↑╢ ─ ─  

  

 16 18  

 ₒ ₓ 

ה ┤ ⌐⅔™≡ ╩ ⇔√ ≤ ⌂⇔─ ╩ ⇔⁸

⌐⅔↑╢ ⅜ ↕╣√⁹ 

ₒ ₓ 

│◘●◄♁ⱱהꜞⱡ◘◌ה → ⁸ → ⌐ ℮ ╛⅛⌂ (⅔⅔╗⌡

0 10cm/s)─ ≢ ⌐ ∆╢↓≤⅜ ↕╣√⁹ ⁸ ⌐ ™

╣⅜ ∆╢ ≢│◌◘ⱡꜞהⱱ♁◄●◘─ │ ≢│⌂⅛∫√⁹ 

│ꜞⱡ◘◌ה ⌐│ ∫≡⌂™⅜⁸ ≢─ ↑│ ≢№╢↓

≤⅜ ⅛∫√⁹ 

ה ┼─ ≤⇔≡│⁸◌◘ⱡꜞ≢│ ┘ ≢─ ↑ ─

⁸ⱱ♁◄●◘│↓╣⌐ ⅎ≡ ⇔√ ╩ ≢⅝╢↓≤⅜ ⅛∫

√⁹ 

 

 

 

 

 

 

 

 

 ─▬ⱷכ☺ ≤  

 

  

 

 

 

 

 

 

 

 

 

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 70] 17   
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 No.3 ◌◘ⱡꜞ ─  

 ─ ⌐ ∆╢◌◘ⱡꜞ ⌐ ∆╢ ≤⇔≡⁸

─ ∆╢√╘─ ╩  

  

 29 31  

 ₒ ₓ 

ꜞⱡ◘◌ה ─ ╩ ∆╢√╘⁸ ╩ ╘√ ─╟™ ─

┘ ─ ⌐≈™≡ ⅜ ↕╣√⁹ 

ₒ ₓ 

ה ─ │⁸◘fi◗ ⁸◘fi◗ ⁸PP(ⱳꜞⱪ꜡Ⱨ꜠fi)꜡כⱪ⅜

⇔≡™╢↓≤⅜ ⅛∫√⁹ 

ה ≤⇔≡│⁸ ⌐⇔√ PP꜡כⱪ⌐ ╩ ⇔⁸ ─ ╩

⌐ ⁸╙℮ ⌐│Ⱪ▬╩≈↑≡ │ ⅜ ∟ ⅜╢₈ ∟ → ₉⅜

⇔≡™╢↓≤⅜ ⅛∫√⁹ 

ה │◌◘ⱡꜞ ─ ⁸ │ 9 ⁸ │ 1 ⅜ ⇔

≡™╢↓≤⅜ ⅛∫√⁹ 

 

 

 

 

 

 

 

 

 ─ ∟ →  

 

 ◌◘ⱡꜞ─ ─ ⌂  

 

 

 

 

 

 

 

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 71] " ⱪ꜡☺▼◒♩Ί 18  

1 " ⱪ꜡☺▼◒♩ HP 5 (2023 )  

https://www.dc.ogb.go.jp/kyoku/information/nahakuukou/kankyoukanshiiinkai18.html 7 3 28

⌐  

  

 ◌◘ⱡꜞ ⅜ ⇔√  
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 No.4 ◌◘ⱡꜞהⱱ♁◄●◘─  

 ◌◘ⱡꜞ ─ ╛ ⌐ ∆╢  

  

 15 17  

 ₒ ₓ 

─◘●◄♁ⱡꜞ╛ⱱ◘◌ה ╛ ⌐ ∆╢ ─√╘⌐⁸

⌐≡ ╩ ⇔√ ≢ ─ 4 ⌐ ∆╢ ⅜ ╦╣√⁹ 

ₒ ₓ 

ה ◌◘ⱡꜞ≤ⱱ♁◄●◘─ │ ⌐ │№╢╙─

─⁸ 15 30ϴ ┘ 10 14 ─ ≢№╣┌ ∆╢↓≤⌂ↄ

1 ≢⅝╢↓≤⅜ ⅛∫√⁹ 

ה ꞉▬ꜘכⱩꜝ◦ ╩ ™√ ╛ ┼─ ─ ⁸

◌◘ⱡꜞ ┘ⱱ♁◄●◘─ │ ⌂ↄ ⇔√⁹ │ ╛ ⌐

∆╢ ⅜ ™↓≤⅜ ╠⅛⌐⌂∫√⁹ 

ה ⱱ♁◄●◘│ ⅛╠ 8 ⌐ ⅜⁸18 ⌐│

⅜ ↕╣√⁹ ⁸◌◘ⱡꜞ─ │ ╘╠╣⌂⅛∫√⁹ 

ה ↑ ⱱ♁◄●◘─ │ ≢№╡⁸ ≤⇔≡│◘fi◗

╛ ⁸◖fi◒ꜞכ♩ ⅜ ⇔≡™╢≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ─  

 

₈ ₉⌐⅔↑╢ ╛ │ ─ ╩ ⌐ ⇔≡ ⁹ 

[ 70] 17  

[ 72] 15  
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2.  ─ ⌐ ∆╢  

┘◘fi◗ ─ ⌐ ∆╢ ╩ ⇔ ⇔√⁹⌂⅔⁸ ─℮

∟ ⌐≈™≡│⁸ ⌂ │ ↕╣√╙──⁸ ╛ ┤ ⌐ ⇔

√ ⅜ ⇔™↓≤⅛╠⁸↓↓≢│ ⌐ ∆╢ ─╖╩ ≤⇔√⁹ 

─ ⌐ ∆╢ ╩  2- 1⌐⁸◘fi◗ ─ ⌐ ∆╢ ╩  

2- 2⌐ ∆⁹ 
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