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1  ─ ┘ ─ ∆╢  

│⁸ ⌐ ∆╢ ⅜

╩ ∆╢√╘⌐≤╡╕≤╘√╙─≢№╢⁹ 

─ │⁸ ≢ ∆╢₈

₉⌐⅔™≡ ─ ה ─╙≤ ─ ╩ ⇔⁸ ─

∆╢ ⌐⅔™≡ ─ ╩ ∫√⁹ 
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2  ─ ≠↑ 

⌐⅔↑╢ │⁸2005 3 ⌐ ↕╣√

( 2015 3 )╩ ⌂ ╖≤⇔≡ ↕╣≡™╢⁹ │⁸

⌐ ⌂╦╣√ ╩ ⌐ ╡ ∕℮≤∆╢ ≤⇔≡⁸₈↓─ ⌐ ⇔≡™

╢ ⅝ √∟⅜ ∆╢↓≤⌂ↄ ⅝≡™↑╢ ⁸∕⇔≡ √∟─ ╠⇔⌐ ⅛⌂ ╖╩╙

√╠∆₈ ≤ ─ ₉╩ ╡ ∆₉↓≤╩ ≤⇔⁸ ⌂ 3≈─ ╩ ╘≡™╢⁹

↓─ 3 ≈─ ─℮∟⁸₈ ─ ⌂ ( )₉╩ ↕∑╢√╘─

─ ≈⌐⁸₈ ≤ ─ ₉⅜ ↕╣≡™╢⁹ 

│⁸ ₈ ≤ ─ ₉─ ⌂ ≤

⇔≡₈ ─ ─ ─ ₉⌐ ≠↑╠╣╢⁹╕√⁸ │

≢ ⌐ ╡ ╪≢™╢₈ ₉≤ ⇔≡ ⇔⁸

─ ╩ ∆╢╙─≢№╢⁹ 
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3  ─ ≤⌂╢  

│⁸ ─ ─ ≈≢№╢ 133ha ┘∕─ 2,400ha

╩ ≤∆╢( 2 3)⁹ 
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3  (2004 10 ) 

─ ≤⌂╢  

( ┘∕─ )  
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4  ─ ─  

≢│⁸ ⌐⅔↑╢ ≤ ─ ≤ ╩ ⇔√⁹ ⌐№√∫≡

│ 2005 2 ⌐ ⇔√₈ (

)₉⌐ ↕╣√ ╩ ╕ⅎ√╙─≤∆╢⁹ 

 

44..11..  ┘┘ ── ── הה   

(1) ─  

─ │⁸ ─ ( 1880 )⅛╠ ⅜ ╕∫√⁹↓─ │

─ ⅜ ™√╘ ⌐│ ⅝≢⁸⅛≈≡│ ≤ ⅜ ⌂ ≢№∫√⁹

1934 ⌐│ ⅜ ⇔≡ ⅜ ↕╣⁸∕─ ⌐╙ ⅜ ↕╣⁸

─ ↄ│ ─ ≢№∫√⁹1944 ⌐│⁸ ─ ╩ ∆╢√╘⌐⁸

⅜ ⌐╟∫≡ ╦╣⁸ 200ha─ ╩ ⇔√⁹ 

─ │ ⌐╟╢ ─ ≤⁸ ─ ≢ ⅜ ⇔⁸1944

⌐│ ╦╡╩ →√⁹╕√⁸ ⁸ ⅜⌂ↄ⌂∫√↓≤≢ ⅜ ⇔⁸∕─

≢─ ─ ≢ ⅜ ⅎ╠╣√⅜⁸ ─ ≤≤╙⌐ ⅜ ⇔√⁹ 

│⁸ ⁸ ⁸ ─ ⅜ ╦╣⁸⅛≈≡│ ╩ ⅛∆ ≤⇔≡⁸

⌐ ≢⅝╢ │₈ ₉≤⇔≡ ╠╣╢╕≢ ⇔√⁹ 

─ ─√╘⌐ ⇔√ │⁸∕─ ≤⇔≡ ⅜ ⇔√

⅜⁸ ─ Ɽꜟⱪ─ ─ ╕╡ ⌐╟∫≡ ↕╣⁸ ⅜ ≈╙─≤

⌂∫√⁹1960 ⌐│◌ꜝⱴ♠─ ⅜ ≢ ╪≤⌂╡⁸ ≢╙◌ꜝ

ⱴ♠⅜ ⌐ ↕╣√⁹◌ꜝⱴ♠ │ ⌂ ≤⇔≡ ↕╣≡™√⅜⁸

─ ⌂≥⅜ ⌐ ╩ ⅎ≡™╢⁹ 

│⁸™╦╝╢₈ ₉⌐╟╡⁸ ─ ≤⇔≡ ה ⅜

⌐ ↑╠╣≡ ↕╣⁸ ─ ≤⌂∫≡™╢⁹ 

│⁸1980 6 ⌐ ─ꜝⱶ◘כꜟ ≤⌂╡⁸≈™≢⁸1987

⌐│ ⅜ ⇔√⅜⁸ │≤╙⌐∕─ ⌐ ╕╣≡™╢⁹ 
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ⅎ ⅎ ˧ 1667 69 1633 68
231 10 294 12

₡ 3 0 10 0
᷂ 107 4 126 5
᷂ ̀ ᷂ 284 12 214 9
᷂ ᷂ 70 3 73 3
᷂ ̸᷂ 3 0 0 0
᷂ ˲› ᷂ 20 1 19 1
᷂ 11 0 3 0
᷂ 0 0 1 0
˲› 13 1 32 1
ֻ 2408 2406

₴ ₴

(2) ≤  

─ │ ≢№╡⁸ ⌐│ ⅜ ⅜╡⁸ ⅜ ╕╣

≡™╢⁹ ─ ≢│ ⅜ ╕╣≡™╢⁹ ⌐│ ⅜ ⇔

⌂™⅜⁸꞉◌◘◑─ ⅜ ╦╣≡™╢⁹ 

≤⇔≡│⁸ fiⱪꜗ◐♩כ○ ≢꜠fi♃◘▬◒ꜟ╛꜠fi♃ꜟ◌♯כ

⅜ ╦╣≡™╢╒⅛⁸ ⁸╡№⅜♩כⱳכ♯◌╙⌐ ─ ╩ ≤⇔√

⅜⌂↕╣≡™╢⁹ 

⌂⅔⁸ │ 1991 ─ 4 1)≢│⁸ ─⌂™ 100%

⅜ ↕╣≡™╢ ≢№╢≤↕╣≡⅔╡⁸ ╙ ─ │ ╛

⅜ ⅜╡⁸ ⌂ │╒≤╪≥↕╣≡™⌂™⁹ 

─ ⌐ ⇔≡⁸ ( )⅜ ╘╢ │⁸1977 ⅛

╠ 2004 ⌐⅛↑≡ 69 ( 1,667ha)⅛╠ 68 ( 1,633ha)⌐ ⇔≡⅔╡⁸ ╛

( _◌ꜝ

ⱴ♠ ⁸ _

⁸ _◘◘)

│⁸14 ( 341ha)⅛╠

17 ( 430ha) ⌐

⇔√⁹ 

╕√⁸

( ⁸ )─

╘ ╢ │ 3

( 73ha)≤╒╓ ╦╠

⌂™⅜⁸ ( _

∕─ )─ ╘╢

│ 12 ( 284ha)

⅛╠ 9 ( 214ha)⌐

⇔√⁹ 
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44..22..  ── ──   

(1) ⌐⅔↑╢  

1) ─ ≤  

│⅛≈≡⁸ ⌐ ∂√ ⌂ ─ ⁸ ↄ─ ⅜

⇔⁸ ─ ⅜ ™ ≢№∫√⁹⅛≈≡ ⇔≡™√ ⌐│⁸ ⌐

⌐ ≢№╡ ꜠♇♪ꜞ☻♩( 2020) 2) ≢ ⌐ ↕╣≡™╢◌ꜝⱨ♩◓꞉▬

( зA )╛♫●Ᵽ◄ⱦ⸗( зA )⁸▬♩▬Ᵽꜝ⸗( и ) ⅜

╕╣╢╒⅛⁸1968 ⌐│ ─ⱥfi☺⸗( и ) ⅜ ↕╣╢⌂≥ 3)⁸

─ ≤╙ ═╢ ≢№∫√⁹ 

1975 ≤ 1976 ─ 4)≢│⁸

╩ ™≡Ⱡⱶ꜡◖►ⱱⱠ╩ ≤∆

╢ ⅜ ⌐ ⅜╡⁸

│ ─ ⌐╦√∫≡ ⇔≡™√≤↕╣⁸

─ ─ │ ≤ ⌐⌂

╠⌂™╒≥ ⅝⅛∫√≤ ⅎ╠╣╢⁹1992

⌐ ⅜ ⇔√ 5)≢╙⁸

⅜╒╓ ⌐ ⇔≡™√↓≤⅜℮

⅛⅜ⅎ╢⁹ 

 

 

≢│⁸↓╣╕≢─ ≢ 15 29 ─ ⅜ ↕╣≡™╢⁹▪○◖─

⅜ ↕╣╢ 2000 ╕≢─ ≢│⁸Ⱡⱶ꜡◖►ⱱⱠ╛☿fi♬fi⸗ 20 ╩

ⅎ╢ ⅜ ↕╣≡™√ 4)⁹2003 ⌐│♪Ⱪ●▬⌐ ⇔√ⱴꜞ⸗⅜ ↕╣≡™

╢⁹ 

⇔⅛⇔⁸∕╣ ⁸ │ ⇔⁸2010 ─ ≢│◌ꜝⱨ♩◓꞉▬╛♫●Ᵽ

◄ⱦ⸗⁸☿◐◦ꜛ►⸗ ⁸ ─ ≢ ↕╣√ 10 ─ ⅜ ↕╣⌂ↄ

⌂∫√⁹╕√⁸ ⌐│ ─ⱥfi☺⸗ ⅜№∫√≤↕╣≡™╢⅜ 7)⁸2008

─ ≢│ ↄ ↕╣≡™⌂™⁹ⱥ♠☺◓◘╛ⱨ◘⸗⁸♃♯◐⸗⁸◄♂ꜘ♫◑⸗⁸

►◐◒◘ ⌐≈™≡╙⁸ │ ⌐ ⌂ↄ⌂∫≡™╢⁹ 

 

5 1992 5,6) 
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2) ─ ─ ≤  

⁸ ─ ⌐≈™≡│⁸ ↄ⅛╠ ⌂ ⅜ ↕╣≡⅔╡⁸1960 ⅛

╠ 1990 │ ⅜ ↄ ─ ⌂™ ≢№∫√≤ ↕╣≡ 22)⁹ 

≢│⁸ ─ ─ ─ ⌐╟∫≡⁸ ─╟℮⌂

⌂ ─ ⅜ ╦╣≈≈№╡⁸1990 ⅛╠ 2011 ╕≢⌐ ╢ 20 ─

≢⁸₈ ⅜ ™ ⅛╠ ™ ┼─ ( 1─ )₉≤₈ ⅜ ™ ⅛╠

™ ┼─ ( 2─ )₉⅜ ∂≡™╢⁹ 

 

(i) ⅜ ™ ⅛╠ ™ ┼─ ( 1─ )  

i) ─ ≤▪○◖─  

┼─ ⁸ ⌐│ ⌐ ⅎ⁸ ⌐╟∫≡ ∂√

⅜ ⌐ ⇔≡⅝√⁹↓╣⌐╟╢ ┼─ │⁸ ⌐╦√∫≡ ─

⌐╟∫≡ ↕╣≡⅝√≤ ⅎ╠╣⁸1990 ╕≢│ ─ ─ │ ↄ

↕╣≡™√⁹ 

⇔⅛⇔⁸2000 ⌐│▪♫ⱬ♫╩ ≤∆╢ ─ (▪○◖)⅜ ↕╣╢╟

℮⌐⌂╡⁸2004 8 ⌐⅛↑≡ ─ T-N( )╛ T-P( ꜞfi)⁸ ⱪꜝfi◒♩fi

─ ≤⌂╢ Chl -a(◒꜡꜡ⱨ▫ꜟ-a)⅜ ⌐ ⇔√( 6) 10,23,24)⁹↓╣│⁸

─ ─ ⅜ ⇔√↓≤╩ ⇔≡™╢⁹↓╣⌐ ⇔≡⁸ ─ │ ⇔ↄ

⇔⁸ ─ ≢ ⅜ ╕≢ ⇔⌂™ ⌐⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

6  (T- N T- P Chl- a) 
16 21) 
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╕√⁸ ─ ≤╒╓ ⌐

─ ⅜ ╠╣⁸ ™ ≢ ⇔

≡™√ ─ ⅜ ⇔⁸

⅜ ⇔√ ⁸2004 ⌐│

≢│╒≤╪≥ ╠╣⌂ↄ⌂∫√( 7) 4,7)⁹

↓╣│⁸ ⇔√▪○◖─ ⌐╟∫≡

⅜ ⇔⁸ ─ ⌐ ⌂

⅜ ⌐ ╠╣⌂ↄ⌂∫√↓≤⌐╟╢≤

ⅎ╠╣╢⁹ 

7 2004 6) 

 

ii) 1─ ─ⱷ◌♬☼ⱶ 

≢│ ⌐╟∫≡▪○◖⅜ ⇔⁸↓╣⅜ ╩ ↕∑╢ ⌂

≤⌂∫≡™╢≤ ⅎ╠╣╢⁹╕√⁸ ─ ⌐╟╡ ⅜ ⇔√√╘⁸

⌐╟╢ ─ ⅝ →⅜ ∂╛∆ↄ⌂╡⁸ ⅜↕╠⌐ ∆╢≤™℮ ⅜ ╕╣

√≤ ↕╣╢⁹ 

╕√⁸ ⌐│ ─►♅♄◙ꜞ●♬─ ⅜ ↕╣≡⅔╡ 25)⁸

─ ⌐│►♅♄◙ꜞ●♬⌐╟╢ ─ ╙ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

8 1  
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▪○◖ 
─  

 
─  ─  

─ 
⅝ → 

►♅♄◙ꜞ●♬
─ ה  
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(ii) ⅜ ™ ⅛╠ ™ ┼─ ( 2─ )  

i) ⱥ◦─ ≤ ─  

─ ™ │ 2000 ⅛╠ 2005 ╕≢─ 6 ⇔≡™√⅜⁸2006 ⌐

│▪○◖─ │╒≤╪≥ ╠╣⌂ↄ⌂╡⁸ ─ ⅜ ┘ ⇔√⁹↓╣⌐ ⇔

≡ ─ T-N ╛ T-P⁸Chl -a╙ ™꜠ⱬꜟ≢ ↕╣√⁹ 

∕╣ ⁸ ─ │ ─ ⅜ ⌐ ↕╣√ │⌂ↄ⁸ ≤⇔≡

2─ ─ ─╕╕≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

9  (T- N T- P Chl- a) 16 21) 

 

 

⁸ ⌐≈™≡│⁸↓─ ⅛╠ⱥ◦─ ⅜ ⌐ ⇔ ╘≡⅔╡⁸2011 ⌐│

ⱥ◦─ ⅜ ─╒≤╪≥╩ ╘╢╟℮⌐⌂∫√( 10 11)⁹ⱥ◦ ─

╛ ⌐≈™≡│⁸ ≤ ─ ╠╣√ ≢ⱥ◦≤ ⇔≡╦∏⅛⌐

╠╣╢ ≢№╢⁹ 

2013 ─ ⌐⅔↑╢ⱥ◦ ⌐╟∫≡⁸ ◄ꜞ▪⌐⅔™≡│⁸ⱥ◦

─ ⅜ ↕╣≡™╢⅜⁸◄ꜞ▪ ≢│ ⌐№╢⁹ 
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β │⁸2011 8 ⌐ⱥ◦─꜡♀♇♩ ⅜ ⌐ ≡™╢─╩ ≢⅝√ ( )╩ ∆⁹ 

β │⁸2011 8 30 ⌐ ⅛╠ ⇔√ ⁹ ⌐ ⅎ╢╙─⅜ⱥ◦≢№╢⁹ 
 

10 2011  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11 2017  

               ( 2017 8 23 ⌐ UAV ╩ ™≡ ⇔√ )  
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ii) 2─ ─ⱷ◌♬☼ⱶ 

9 ⌐ ╠╣╢╟℮⌐⁸▪○◖─ ⅜╒≤╪≥ ╠╣⌂ↄ⌂∫√ 2006 ⌐│

─ ─ ⅜▪○◖ ⌐╕≢ ⇔≡™╢⁹⇔⅛⇔⁸↓↓ ─

⌐⅔↑╢ ⌐╟╢≤⁸ ┼─ ─ │▪○◖─ ⇔√

2000 ⅛╠ ⇔≡⅔╠∏⁸ ─ ─ ╛ ─ ⌐│

─ ─ ⅜ ⅝ↄ ╦∫≡™╢≤ ⅎ╠╣╢⁹ ⌐⅔™≡│▪○◖⅜

⇔⌂ↄ⌂∫√ 2006 ⌐ⱥ◦─ ─ ⅜ ⇔√↓≤╩ ⅎ╢≤⁸ⱥ◦─

─ ⅜ ─ ╛ ─ ─ ⌐⌂∫≡™╢ ⅜ ™⁹ 

⌐╟╢≤⁸ ≤ ⌐ ⌐№∫√ ≢ ─ ⅜

│⌐╣↓⁸╡№⅜☻כ◔√⇔ ─ (◦ꜗ☺◒⸗ ─ ╩ ╗)─

≤─ ⅜ ↕╣≡™╢ 26)⁹ 

⅛╠⁸ ─ ─ ( 2─ )⌐│ⱥ◦─ ─ ⅜ ⇔≡™╢≤

↕╣╢⁹↓╣╩ ╕ⅎ⁸ 2─ ⅜ ∂√ⱷ◌♬☼ⱶ╩ ⌐ ⇔√( 12)⁹ 
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─  
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( )  
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(iii) ─ ─  

⁸ ≢│ ╩ ⇔≡ ─ ─ ™ ⅜ ↕╣≡™╢⁹⇔⅛

⇔⁸▪○◖─ ⌐╟╡ ⇔√ ─ │ ≤⇔≡ ™ ≢ ⇔≡⅔╡⁸

─ │ ↄ ↕╣⌂ↄ⌂∫≡™╢⁹ 

⁸ ─ │ ⇔≡™╢( 9)⅜⁸ ╛ⱪꜝfi◒♩fi ⌐ ↕

╣≡™╢╙─╩ ╗ ─ │ ≤⇔≡ ↄ⁸ ╩ ∫√╕╕

─ ⅜ ╣ ╦∫√╙─≤ ⅎ╠╣╢⁹↓─√╘⁸ ─ ╛ ─ ⌐╟

∫≡ ─ ה ⅜ ∆╣┌⁸▪○◖⅜ ∆╢ ╙ ≢⅝⌂™⁹ 

⅛╠⁸ ≢│ ─ │ ⇔√╙──⁸ ─ ╛

⅜ ⇔√ ≢│ ↄ⁸ │ ⇔≡™⌂™≤ ⅎ╠╣╢⁹ 

 

2  

  1─  2─  

 1990  2000 2005  2006  

─  ™ ™ ™ 

─  ™ ™ ™ 

─  ™ ⌂™ ™ 

─ 

      ⌂  

 

( )  

ⱪꜝfi◒♩fi 

( ⌐ )  

 

(ⱥ◦ )  
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i) ─  

─ │⁸2006 ⅛╠  2022 ⌐⅔™≡⁸COD( )│ 5 

6.3mg/L 26.6mg/L⁸T-N │ 0.18 3 2.80mg/L⁸T-P│ 0.027 0.3 0.422mg/L⁸Chl -a│

0.003 256.76ɡg/L ≢ ⇔≡™╢( 15 16)⁹ 

OECD ─ ꜠ⱬꜟ⌐╟╢ ─ ≢│⁸T-P⅜ 0.035 0.1mgl/L ─

⌐№╢ ⁸ ≢№╢≤↕╣≡⅔╡⁸ │↓╣⌐ ∆╢⁹╕√⁸Chl -a⌐

╟╢ ≢│⁸ 8 25ɡg/L⁸ ⅜ 25 75ɡg/L ─ ⌐№╢ │

⁸↓╣╩ ⅎ╢ ⌐│ ≢№╢≤↕╣≡™╢⁹ 

⌂⅔⁸ ∂ ─ ≈≢№╢◦ꜝꜟ♩꜡ ≢⁸2007 2008 ⌐ ╦

╣√ ≢│⁸T-N │ 0.3~4.7mg/L⁸T-P│ 0.1 1.0mg/L ≢№∫√⁹ 

 

 

  

  (5 )  ( )   (1 )    (1 ) 

14   

 
 

ₒ ₓ 

¶ │⁸ ─ ⅜ ≢№╢ 

¶ ─ ⌐ ∆╢ ( )─℮∟⁸B ─ ( COD)─

│ 5mg/L ≢№╢ 

¶ ─ ⌐ ∆╢ ( )─℮∟⁸к ─ ─ │ 0.6mg/L

⁸ ꜞfi─ │ 0.05mg/L ≢№╢ 

 

 
St.1  

St.5  

St. 2 

St. 4 

St. 3 

St.R11 
( )  

St.R3( )  
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⌂⅔⁸ ─ T-N ┘ T-P⌐≈™≡⁸ 5 ( 2018 2022 )≤ ─ 5

( 2008 2012 )─ ≢ ⇔√≤↓╤⁸ │⌂⅛∫√⅜⁸T-N │≥─

╙ 5 ─ ⅜ ⅛∫√⁹T-P │⁸St.1 ≤ St.2 ≢│ ⅛∫√⅜( ⌂⇔)⁸St.3

St.5≢│ ⅛ 5 ─ ⅜ ⅛∫√⁹ 
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17 ≤ 5 ─ ─ ( ⁸ ꜞfi)  
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ii) ─  

2010 ⁸2016 ⁸2021 ─ ≢│⁸ ─ │ 5 ≢╒╓ ∂≢№

╡⁸™∏╣─ ╙◦ꜟ♩ ⅜ 40 65 ⁸ ⅜ 30 50%╩ ╘⁸ ⅛™ ⌐╟∫

≡ ↕╣≡™╢⁹2016 │⁸≥─ ╙ ≤ ⅜ ⌂™ ≢ ╠╣╢╟℮

⌐⌂∫√( 18)⁹ 

 

 

18 20) 

 

 

⌐≈™≡│⁸COD ┘ ⌐⅔™≡ 3 יִ ≤╙ ─ ( St-3⁸St-5)╒≥

™ ⅜ ╠╣√⅜⁸T-N ┘ T-P⌐≈™≡│⁸ ─ ⌐ ℮ ─ │ ╠╣

⌂⅛∫√( 19)⁹ 
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19  20) 

 

╕√⁸ )כ♃ꜞ─┼ ─ )─ ⌐ ⇔≡⁸2010 10 ─ ≢│⁸

ⱥ◦─ ⁸ ⅜ ─╕╕ ↕╣√╙──⁸ 7⁸8 ─ ≢│⁸

─™∏╣─ ≢╙ⱥ◦─ ╛ ⁸ ╩≤≥╘≡™╢ │╒≤╪≥ ╠╣⌂

⅛∫√↓≤⅛╠( 20)⁸ ─ ↄ⅜ ⇔⁸ ∆╢ ⌐│ⱥ◦─ꜞ♃כ─

ↄ│ ↕╣╢⅛⁸ ⅛╠ ∆╢╙─≤ ⅎ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

20 ( 1.7m) (2010 7 22 ) 9) 
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iii) ⌐⅔↑╢ ─  

⌐⅔↑╢ ─ ⌐≈™≡⁸2004 ⌐ ⇔√ 137Cs ╩ ™√ ⅛╠⁸

⌐⅔↑╢ 300 ─ ╩ ∆╢≤ 27)⁸1694 1739 ⁸1739 1898

⁸1898 1963 ⅔╟┘ 1963 2004 ─ │ 3 ─≤⅔╡≤⌂╡⁸ ↄ─

≢ 1963 ⌐ ╙ ⅜ ↄ⁸ ╛ ⌐╟╢

─ ⅜ ↕╣√⁹ 

( St.1 3)≢ 2003 ⌐ ⇔√ ─ ⅛╠ 28)⁸ ─

C │ 2.9 14.4%⁸N │ 0.3 1.4%≢№╡⁸ꜜ◦ ─ ⌐ ∆╢

─ ≢ ™ ╩ ⇔≡™√⁹╕√⁸ 1980 ⅛╠ C/N ⅜

⇔⁸ ⱪꜝfi◒♩fi ─ ─ ⅜╦∏⅛⌐ ⅝ↄ⌂∫≡™√( 21)⁹ 

 

                   3  27) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

21 (St.2) C/N 28) 
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2009 ⌐ ⇔√ ≢│⁸ ─ ⌐ ⅜№╡⁸ ─

fiⱪꜗ◐♩כ○≥ │⁸ ─ ⌐ ═≡ ⅜ ↄ⌂∫≡™√⁹ ─

│⁸2009 │ 2.5m⁸2018 │ 2.2m≢№∫√( │ ╛ ⅜№╢

√╘⁸ │≢⅝⌂™)⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

22  ( 2009 2018 ) 8,20) 

 

─►♩♫▬ ≢│⁸ ⌐╟╢ ─ ⅜ ↕╣≡™╢↓≤⅛╠⁸

⌐⅔↑╢ ─ ─ │⁸ ─ ≤ ╦∑≡ ∆╢↓

≤⅜ ≤ ⅎ╠╣╢⁹ 
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(2) ┘ ─  

1)  

2004 ⅛╠ 2008 ┘ 2020 ─ ≢│⁸15 ─ ⅜ ↕╣≡

™╢⁹ ⅜ ↄ⁸ │◄♂ꜚ◐►◘◑⁸◐♃◐♠Ⱡ⁸◄♂♃♯◐⁸◄♂◒꜡♥fi

─ 4 ⁸ │◄♂ⱥ◓ⱴ≤◄♂◦◌≢№∫√⁹ 

∕─ ⁸ ⌐ ≢ ─◄♂⸗⸗fi●╛⁸►◘◑◖►⸗ꜞ ⌐╙

─◖►⸗ꜞ ⅜ ⇔≡™╢ ⅜№╢⁹ 

 

4 29,30) 

  
 

RL 1 

 

RL 2 

 
3 

─ 
4 

5 

 

2004- 

 2008 
2020 

♩●ꜞⱠ☼Ⱶ ♩●ꜞⱠ☼Ⱶ─         ủ  

ⱥ♫◖►⸗ꜞ ►◘◑◖►⸗ꜞ   Nt      ủ  

►◘◑ ◄♂ꜚ◐►◘◑        ủ ủ 

ꜞ☻ ◄♂ꜞ☻        ủ  

 ◄♂◦ⱴꜞ☻ DD Dd     ủ  

Ⱡ☼Ⱶ ◄♂ꜘ♅Ⱡ☼Ⱶ        ủ ủ 

 ◄♂▪◌Ⱡ☼Ⱶ        ủ ủ 

 ◄♂ⱥⱷⱠ☼Ⱶ        ủ ủ 

◒ⱴ ◄♂ⱥ◓ⱴ       ủ 

▬♯ ◄♂♃♯◐        ủ ủ 

 ◐♃◐♠Ⱡ        ủ ủ 

▬♃♅ ◄♂◒꜡♥fi NT  Nt      ủ  

 ◐♃▬▬☼♫        ủ  

 ▪ⱷꜞ◌Ⱶfi◒      ợ ủ  

◦◌ ◄♂◦◌        ủ ủ 

9  15  2  3  0  0  1  14  8  

1 RL ₈ ꜠♇♪ꜞ☻♩ 2020( 2020)₉2) 

2 RL ₈ ꜠♇♪ꜞ☻♩ₒ ₓ( 2016 )( 2016)₉31) 

3 ₈ ₉( 1950 5 30 214 )  ╩ủ≢⁸ ╩Ừ≢ ∆ 

4 ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 1992 6 5 75 )  
5 │ ╩ ╗ 

 

RL RL כꜞ◗♥◌  כꜞ◗♥◌

CR IA  Cr  IA  

EN IB  En IB  

VU II  Vu II  

NT  Nt  

DD  Dd  

LP ─⅔∕╣─№╢  Lp ─⅔∕╣─№╢  

  N  
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2)  

2004 ⅛╠ 2008 ┘ 2020 ─ ≢│⁸ │⁸ ≢ ↕╣

√ ╛ ─ ≢ ↕╣√╙─╩ ╦∑≡⁸100 ⅜ ↕╣≡™╢⁹↓─℮

∟ │ ╦∑≡ 48 ≢№╢⁹∕─ ≢ ⌐ ⅜ ™─│☿fi♄▬ⱶ◦◒▬⁸

◄♂ⱶ◦◒▬⁸▪○☺⁸◖ꜟꜞ ≢№╢⁹╕√⁸↓╣╠⌐ ∆╢↓≤⅜ ╠╣≡™╢♠

♠♪ꜞ─ ╙╟ↄ ⅛╣╢⁹ 

≢│⁸ │ⱴ●⸗╛▪○◘◑ ─ ⅜ ╠╣╢⁹╕√⁸ ╛ ⌐│

╡─ ≤⇔≡ ↕╣≡™╢√╘⁸◌꞉▪▬◘⁸ⱥ♪ꜞ●⸗⁸◐fi◒꜡Ɫ☺꜡ ─

◌⸗ ⁸○○Ɫ◒♅ꜛ►⁸ⱥ◦◒▬⌂≥⅜ ╠╣╢⁹ ≢│⁸ ≢№╢○☺

꜡꞉◦⁸♃fi♅ꜛ►─ ⅜ ╠╣≡™╢╒⅛⁸◒ⱴ◕ꜝ⁸○○꞉◦⁸♅ꜙ►ⱥ⁸Ⱶ◘◗⁸

○○♃◌ ⅜ ↕╣≡™╢⁹ 

 

5   (1/3) 29,30) 

  
 

RL 1 

 

RL 2 

 
3 

─ 
4 

5 

 

2004- 

 2008 
2020 

ꜝ▬♅ꜛ► ◄♂ꜝ▬♅ꜛ► DD Nt     ủ  

◌⸗ ⱥ◦◒▬ VU  N ủ   ủ  

 ○○Ɫ◒♅ꜛ►      ủ  

 ○◌ꜜ◦●⸗      ủ  

 ꜜ◦●⸗      ủ  

 ⱥ♪ꜞ●⸗      ủ  

 ▪ⱷꜞ◌ⱥ♪ꜞ      ủ  

 ⱴ●⸗      ủ  

 ◌ꜟ●⸗      ủ  

 Ɫ◦ⱦ꜡●⸗      ủ  

 ○♫●●⸗      ủ  

 ♩⸗◄●⸗ VU  N    ủ  

 ◖●⸗      ủ  

 ⱱ◦Ɫ☺꜡      ủ  

 ◐fi◒꜡Ɫ☺꜡      ủ  

 ☻☼●⸗      ủ  

 ◦ⱡꜞ●⸗      ủ  

 ⱦ꜡כ♪◐fi◒꜡      ủ  

 ◒꜡●⸗      ủ  

 ⱱ○☺꜡●⸗      ủ  

 Ⱶ◖▪▬◘      ủ  

 ◌꞉▪▬◘      ủ  

◌▬♠Ⱪꜞ ◌▬♠Ⱪꜞ      ủ  

 ▪◌◄ꜞ◌▬♠Ⱪꜞ      ủ  

 Ɫ☺꜡◌▬♠Ⱪꜞ      ủ  

Ɫ♩ ◐☺Ᵽ♩      ủ ủ 

 ▪○Ᵽ♩      ủ ủ 

►Ⱶ♠Ᵽⱷ ◖◦☺꜡►Ⱶ♠Ᵽⱷ      ủ  
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5   (2/3) 29,30) 

  
 

RL 1 

 

RL 2 

 
3 

─ 
4 

5 

 

2004- 

 2008 
2020 

► ◌꞉►      ủ  

◘◑ ▪○◘◑      ủ  

 ♄▬◘◑      ủ  

♠ꜟ ♃fi♅ꜛ► VU  Vu Ừ ủ  ủ ủ 

◒▬♫ ○○Ᵽfi      ủ  

◌♇◖► ♠♠♪ꜞ      ủ ủ 

 ◌♇◖►      ủ ủ 

▪ⱴ♠Ᵽⱷ Ɫꜞ○▪ⱴ♠Ᵽⱷ      ủ  

 ▪ⱴ♠Ᵽⱷ      ủ  

◦◑ ꜘⱴ◦◑  N    ủ ủ 

 ○○☺◦◑ NT  Nt     ủ  

◌⸗ⱷ ꜚꜞ◌⸗ⱷ      ủ  

 ►ⱵⱠ◖  Nt     ủ  

 ○○☿◓꜡◌⸗ⱷ  Nt     ủ  

 ▪☺◘◦      ủ  

 ◒꜡Ɫꜝ▪☺◘◦      ủ  

Ⱶ◘◗ Ⱶ◘◗ NT  Nt     ủ  

♃◌ ♩ⱦ      ủ  

 ○☺꜡꞉◦ VU  Vu ủ ủ  ủ  

 ○○꞉◦ VU  Vu ủ ủ  ủ  

 ♅ꜙ►ⱥ EN  En    ủ  

 Ɫ▬♃◌ NT  Nt     ủ  

 ○○♃◌ NT  Nt     ủ ủ 

 ⱡ☻ꜞ      ủ  

◌꞉☿Ⱶ ◌꞉☿Ⱶ      ủ  

◐♠♠◐ ◖◕ꜝ      ủ ủ 

 ○○▪◌◕ꜝ  Dd     ủ 

 ▪◌◕ꜝ      ủ ủ 

 ◒ⱴ◕ꜝ VU  Vu ủ   ủ  

 ꜘⱴ◕ꜝ      ủ  

ⱢꜘⱩ◘ ⱢꜘⱩ◘ VU  Vu  ủ  ủ  

⸗☼ ⸗☼      ủ ủ 

◌ꜝ☻ ◌◔☻      ủ ủ 

 Ɫ◦Ⱳ♁●ꜝ☻      ủ ủ 

 Ɫ◦Ⱪ♩●ꜝ☻      ủ ủ 

◦☺ꜙ►◌ꜝ Ɫ◦Ⱪ♩●ꜝ      ủ ủ 

 ⱥ●ꜝ      ủ ủ 

 ◦☺ꜙ►◌ꜝ      ủ ủ 

♠Ᵽⱷ ◦ꜛ►♪►♠Ᵽⱷ      ủ  

ⱥꜜ♪ꜞ ⱥꜜ♪ꜞ      ủ ủ 

►◓▬☻ ►◓▬☻      ủ ủ 

 ꜘⱩ◘ⱷ      ủ ủ 

◄♫● ◄♫●      ủ ủ 

ⱶ◦◒▬ ○○ⱶ◦◒▬ 5      ủ ủ 

 ◄♂ⱶ◦◒▬      ủ ủ 

 ☿fi♄▬ⱶ◦◒▬      ủ ủ 

ⱷ☺꜡ ⱷ☺꜡      ủ ủ 

☿fi♬ꜙ► ◦ⱴ☿fi♬ꜙ►      ủ  

 ◄♂☿fi♬ꜙ►      ủ ủ 

◗☺ꜙ►◌ꜝ ◗☺ꜙ►◌ꜝ      ủ ủ 
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5   (3/3)  29,30) 

  
 

RL 1 

 

RL 2 

 
3 

─ 
4 

5 

 

2004- 

 2008 
2020 

◐Ᵽ◦ꜞ ◐Ᵽ◦ꜞ      ủ  

Ⱶ♁◘◙▬ Ⱶ♁◘◙▬      ủ ủ 

ⱶ◒♪ꜞ ◖ⱶ◒♪ꜞ       ủ 

ⱥ♃◐ ♩ꜝ♠◓Ⱶ      ủ  

 ▪◌Ɫꜝ      ủ ủ 

 ◖ⱴ♪ꜞ      ủ ủ 

 ◖ꜟꜞ      ủ ủ 

 ⱡⱦ♃◐      ủ  

 ◘ⱷⱦ♃◐      ủ  

 ◖◘ⱷⱦ♃◐      ủ  

 ◐ⱦ♃◐      ủ ủ 

 ○○ꜟꜞ      ủ ủ 

☻☼ⱷ ♬ꜙ►♫▬☻☼ⱷ      ủ ủ 

 ☻☼ⱷ      ủ  

☿◐꜠▬ Ɫ◒☿◐꜠▬       ủ 

 ⱦfi☼▬      ủ ủ 

▪♩ꜞ ◌꞉ꜝⱥ꞉      ủ  

 ⱬ♬ⱴ◦◖       ủ 

 ►♁      ủ  

 ◦ⱷ      ủ  

 ▬◌ꜟ      ủ  

ⱱ○☺꜡ ▪○☺      ủ ủ 

37  100  13  17  5  4   96  39  

1 RL ₈ ꜠♇♪ꜞ☻♩ 2020( 2020)₉2) 

2 RL ₈ ꜠♇♪ꜞ☻♩ₒ ₓ( 2017 )( 2017)₉32) 

3 ₈ ₉( 1950 5 30 214 )  ╩ủ≢⁸ ╩Ừ≢ ∆ 

4 ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 1992 6 5 75 )  

5 2004-2008 ⌐ ─₈◖ⱷⱲ♁ⱶ◦◒▬₉│⁸ ⅛╠₈○○ⱶ◦◒▬₉⌐ ⇔√ 

 

RL RL כꜞ◗♥◌  כꜞ◗♥◌

CR IA  Cr  IA  

EN IB  En IB  

VU II  Vu II  

NT  Nt  

DD  Dd  

LP ─⅔∕╣─№╢  Lp ─⅔∕╣─№╢  

  N  
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3)  

≤∕─ ⌐⅔↑╢2003 ┘ 2020 ⌐ ⇔√ ≢│⁸

│ 29 ⅜ ↕╣√( 6) 29,33)⁹◖▬ ⅜ 7 ≤ ╙ ↄ⁸◘◔ ≤Ɫ♀ ⅜∕╣

∙╣ 4 ⁸♪☺ꜛ► ≤♩◕►○ ⅜∕╣∙╣ 3 ≤⌂∫≡™╢⁹♬ⱱfi►♫◑⁸◖▬⁸

◕fi◗꜡►Ⱪ♫⁸♪☺ꜛ►│ ( )≢№╡⁸꞉ ◌◘◑╙ ⅛╠ ≢

∟ ╕╣√≤─ ╙№╢⁹ ─ ─ ╣⅜ ╛⅛⌂ ≢│⁸◄♂♩Ⱶꜜ╛◄♂

ⱱ♩◔♪☺ꜛ►⁸☻♫ꜘ♠ⱷ ─ ⅜ ╠╣╢⁹ 

 

6 29,30,33) 

  
 

RL 1 

 

RL 2 

 

3 

─ 

4 
5 

 

2003 2020 

ꜘ♠ⱷ►♫◑ ☻♫ꜘ♠ⱷ  VU     ủ ủ 

 ◌꞉ꜘ♠ⱷ VU Nt     ủ  

►♫◑ ♬ⱱfi►♫◑ EN Dd   ợ ủ  

◖▬ ◖▬     ợ ủ  

 ◕fi◗꜡►Ⱪ♫ EN    ợ ủ  

 ⱨ♫ 6 VU     ủ  

 ꜘ♅►◓▬ NT Nt     ủ  

 ☺ꜙ►◘fi►◓▬  N    ủ  

 ◄♂►◓▬  N    ủ  

 ►◓▬      ủ ủ 

♪☺ꜛ► ♪☺ꜛ► 6 NT    ợ ủ  

ⱨ◒♪☺ꜛ► ⱨ◒♪☺ꜛ►      ủ  

 ◄♂ⱱ♩◔♪☺ꜛ► EN En    ủ ủ 

◐ꜙ►ꜞ►○ ꞉◌◘◑      ủ  

 ▬◦◌ꜞ꞉◌◘◑ NT Dd    ủ  

◘◔ ▬♩► EN En    ủ  

 ▪ⱷⱴ☻      ủ ủ 

 ◘◔      ủ  

 ◘◒ꜝⱴ☻(ꜘⱴⱷ)  NT N    ủ ủ 

♩◕►○ ▬♩ꜜ 6  N    ủ  

 ◄♂♩Ⱶꜜ VU Nt     ủ ủ 

 ♩Ⱶꜜ       ủ ủ 

◌☺◌ Ɫ♫◌☺◌  N    ủ ủ 

 ◄♂Ɫ♫◌☺◌  Nt     ủ  

Ɫ♀ ♯ⱴ♅♅Ⱪ      ủ  

 ꜜ◦ⱡⱲꜞ 6      ủ ủ 

 ►◑◗ꜞ      ủ  

 ☺ꜙ☼◌◔Ɫ♀ 7 NT     ủ ủ 

◌꜠▬ ♯ⱴ●꜠▬      ủ  

11  29  13  13  0  0  4  29  10  

1 RL ₈ ꜠♇♪ꜞ☻♩ 2018( 2018)₉2) 

2 RL ₈ ꜠♇♪ꜞ☻♩ₒ ₓ( 2018 )( 2018)₉34) 

3 ₈ ₉( 1950 5 30 214 )  ╩ủ≢⁸ ╩Ừ≢ ∆ 

4 ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 1992 6 5 75 )  
5 │ ╩ ╗ 

6 ↓↓≢ ↕╣√ ⅜ ≢│≥─ ⌐ ∆╢⅛ ⌂√╘⁸₈ ₉≤⇔√⁹ 

7 ☺ꜙ☼◌◔Ɫ♀─ ⌐≈™≡│ ⅜⌂™√╘⁸ ⌐Γ Δ≤⇔√ 
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4) ♩fiⱲ  

≢ 2003 ┘ 2020 ⌐ ⇔√ ≢│⁸18 ─♩fiⱲ ─ ⅜

↕╣√( 7) 30,35)⁹ ─ ─╟℮⌂⁸ꜜ◦ ⅜ ⇔⁸ ⅜ ⌂ ≢♩

fiⱲ ─ ⁸ ≤╙ ↄ⁸ ⌐ ─╟℮⌂⁸ꜜ◦ ╕√│ ⅜ ⌂™ ≢│

⁸ ⅜ ⌂™ ⅜№∫√⁹ 

 

7  30,35) 

  
 

RL 1 

 

RL 2 

 

3 

─ 

4 
5 

 

2003 2020 

▬♩♩fiⱲ ◒꜡▬♩♩fiⱲ      ủ  

 ◐♃▬♩♩fiⱲ      ủ  

 ◄♂▬♩♩fiⱲ      ủ  

 ꜟꜞ▬♩♩fiⱲ      ủ  

 ▪◌ⱷ▬♩♩fiⱲ CR Vu    ủ  

 ▬♩♩fiⱲ       ủ  

▪○▬♩♩fiⱲ ○♠Ⱡfi♩fiⱲ      ủ  

◘♫◄♩fiⱲ ◖◘♫◄      ủ  

 ⸗▬꞉◘♫◄       ủ 

ꜘfiⱴ ○♬ꜘfiⱴ       ủ 

 ꜘfiⱴ       ủ  

◄♂♩fiⱲ ◌ꜝ◌Ⱡ♩fiⱲ      ủ  

 ○○♩ꜝⱨ♩fiⱲ      ủ  

 ◐ⱣⱠ⸗ꜞ♩fiⱲ      ủ  

 ◄♂♩fiⱲ      ủ  

 ◄♂♩fiⱲ       ủ  

♩fiⱲ ꜜ♠Ⱳ◦♩fiⱲ      ủ  

 ◦○◌ꜝ♩fiⱲ      ủ  

 ◐♩fiⱲ      ủ  

 ⱴꜚ♃♥▪◌Ⱡ      ủ  

 ♃▬ꜞ◒▪◌Ⱡ      ủ  

 ♩fiⱲ       ủ  

6  18  1  1  0  0   17  2  

1 RL ₈ ꜠♇♪ꜞ☻♩ 2018(  2018)₉2) 

2 RDB ₈ ─ ◒♇Ⱪ♃כ♦♪♇꜠  2001(  2001)₉36) 

3 ₈ ₉( 1950 5 30 214 )  ╩ủ≢⁸ ╩Ừ≢ ∆ 

4 ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 1992 6 5 75 )  

 

RL RDB כꜞ◗♥◌  כꜞ◗♥◌

CR IA  Cr  IA  

EN IB  En IB  

VU II  Vu II  

NT  Nt  

DD  Dd  

LP ─⅔∕╣─№╢  Lp ─⅔∕╣─№╢  

  N  
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5)  

≢ 2003 ⁸2004 ⌐ ⇔√ ≢│⁸94 ─

⅜ ↕╣√( 8) 37)⁹ꜚ☻ꜞ◌ 34 ⁸ 18 ⅜ ↕╣⁸ ≤

⇔≡ ™ ⌂ ─ ╩ ⇔≡™√⁹ 

╕√⁸ ─℮∟ ⁸ ⌐≈™≡│⁸2006 ⌐╙ ⅜

↕╣≡⅔╡⁸2003 ⅛╠ 2007 ─ ╩ ≡ ╦∑╢≤⁸4 ─ ⁸15 ─

⅜ ↕╣√⁹ ⌐ ⇔≡│⁸ ┘ ─ ⌐⅔™≡☻☺◄ⱦ⁸►♅♄

◙ꜞ●♬⁸♬ⱱfi◙ꜞ●♬⁸⸗◒☼●♬⅜ ↕╣≡™╢ 25)⁹►♅♄◙ꜞ●♬│

─ ╩ ↄ ≢ ↕╣≡™╢ ≢⁸ ┼─ ⅜ ↕

╣≡™╢⁹√∞⇔⁸2010 ⌐ ⇔√ ≢│ ↕╣∏ 9)⁸2010 ≢│ ⅜

⇔≡™╢ ⅜№╢⁹2020 ⌐ ↕╣√ ≢│⁸♬ⱱfi◙ꜞ●♬⁸►♅♄◙

ꜞ●♬⁸◖●♃◌꞉◦fi☺ꜙ●▬⅜ ↕╣≡™╢ 30)⁹ 

 

8 37) 

  

   1  

   8  

   18  

 ⱥꜟ  ⱥꜟ  4  

 ◒⸗   ♄♬  2  

  ▪Ⱶ  1  

  ꞉ꜝ☺ⱶ◦  2  

  ꜜ◖◄ⱦ  1  

  ◄ⱦ  1  

  ◌◕꜡►  1  

  ♩fiⱲ  7  

  ◌ⱷⱶ◦  5  

  Ⱬⱦ♩fiⱲ  1  

  ♩ⱦ◔ꜝ  4  

  ◖►♅ꜙ►  2  

  Ɫ◄  ♯◌◌  2  

      ꜚ☻ꜞ◌  34  
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9  29,30) 

  
 

RL 1 

 

RL 2 

 

3 

─ 

4 
5 

 

2003 2020 

♥♫●◄ⱦ ☻☺◄ⱦ      ủ  

◙ꜞ●♬ ►♅♄◙ꜞ●♬     ợ ủ ủ 

 ♬ⱱfi◙ꜞ●♬ VU      ủ ủ 

▬꞉●♬ ⸗◒☼●♬      ủ  

3  4  1  0  0  0  1  4  2  

1 RL ₈ ꜠♇♪ꜞ☻♩ 2018( 2018)₉2) 

2 RDB ₈ ─ ◒♇Ⱪ♃כ♦♪♇꜠  2001( 2001)₉36) 

3 ₈ ₉( 1950 5 30 214 )  ╩ủ≢⁸ ╩Ừ≢ ∆ 

4 ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 1992 6 5 75 )  

5 │ ╩ ╗ 

 

10  29,30) 

  
 

RL 1 

 

RL 2 

 
3 

─ 
4 

5 

 

2003- 

2007 
2020 

 ⱴꜟ♃♬◦ VU     ủ  

 ◄♂ⱴⱷ♃♬◦ NT     ủ  

 ♬ⱱfiⱵ☼◦♃♄Ⱶ VU     ủ  

 Ⱶ☼◦♃♄Ⱶ NT     ủ  

 Ⱶ☼◦♃♄Ⱶ       ủ  

 ⸗ⱡ▪ꜝ●▬ NT     ủ  

 ▬◓♅⸗ⱡ▪ꜝ●▬ DD     ủ  

 ○◌⸗ⱡ▪ꜝ●▬      ủ  

 ⱥꜝⱴ◐Ⱶ☼ⱴ▬ⱴ▬       ủ  

 ⱥꜝⱴ◐●▬       ủ  

 ◌꞉◙fi◦ꜛ►●▬       ủ  

 ♯ⱴ♠Ⱳ       ủ  

 ◌꞉◦fi☺ꜙ●▬ EN     ủ  

 ◖●♃◌꞉◦fi☺ꜙ●▬ EN      ủ 

 ♪Ⱪ●▬      ủ  

 ▬◦●▬      ủ  

 ⱴⱷ◦☺Ⱶ       ủ  

 ♪Ⱪ◦☺Ⱶ       ủ  

11  16  8  0  0  0   15  1  

1 RL ₈ ꜠♇♪ꜞ☻♩ 2018( 2018)₉2) 

2 RDB ₈ ─ ◒♇Ⱪ♃כ♦♪♇꜠  2001( 2001)₉36) 

3 ₈ ₉( 1950 5 30 214 )  ╩ủ≢⁸ ╩Ừ≢ ∆ 

4 ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 1992 6 5 75 )  

5 │ ╩ ╗ 

 

 

RL RDB כꜞ◗♥◌  כꜞ◗♥◌

CR IA  Cr  IA  

EN IB  En IB  

VU II  Vu II  

NT  Nt  

DD  Dd  

LP ─⅔∕╣─№╢  Lp ─⅔∕╣─№╢  

  N  

 



 

- 31 - 

6) ⱪꜝfi◒♩fi 

≢ 2003 ⌐ ⇔√ ≢│⁸ ⱪꜝfi◒♩fi│ ─ 4

⌐ ─ ─ ⁸6 ⅛╠ 7 ⌐⅛↑≡▪○◖╩ ∆╢

Anabaena smithii ⁸8 ⌐ Pandorina morum ⁸9 ⌐ Cyclotella spp.

⅜ ⌐ ∆╢≤™℮ ⅜╖╠╣√( 23)  38)⁹ ⌐≈™≡│⁸ ─

≤ ≢ ⌐ ⌂ ™⅜╖╠╣⁸ ≢│ ⁸ ≢│ ╩ ∆╢ ╛

⅜ ↄ ⇔≡™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

23 2003 38) 

a)  

b)  

c)  

d)  
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7) ⱪꜝfi◒♩fi 

≢ 2003 ⌐ ⇔√ ≢│⁸17 ─ ⱪꜝfi◒♩fi⅜ ↕╣√

( 11)  39)⁹꞉ⱶ◦ │ 12 ⇔⁸ ⱪꜝfi◒♩fi─℮∟ ≢ 98%⁸Ᵽ▬○

ⱴ☻≢ 66%╩ ╘≡™√⁹◌▬▪◦ ╛ ─ ─ ⅜ ⌂ↄ⁸꞉ⱶ◦ ⅜

™≤™℮ │ ≢ ⌂╙─≢№╡⁸꞉ ◌◘◑╛▬◦◌ꜞ꞉◌◘◑ ─ⱪꜝ

fi◒♩fi ⌐╟╢ ┼─ ─ ↕╩ ⇔≡™╢⁹ 

 

11  39) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

- 33 - 

5   

55..11..  ⌐⌐⅔⅔↑↑╢╢ ── ≤≤   

₈4.2(1)1) ─ ≤ ₉≢ ⇔√≤⅔╡⁸⅛≈≡ ⌐│ ⌂

⅜ ⇔≡⅔╡⁸◌ꜝⱨ♩◓꞉▬( зA )╛♫●Ᵽ◄ⱦ⸗( зA )⁸▬♩

▬Ᵽꜝ⸗( и ) ⅜ ↕╣╢⌂≥⁸ ─ ≤╙ ═╢ ≢№∫√⅜⁸

2000 ↄ─ ─ ⅜ ⇔≡⅔╡⁸ ╩│∂╘≤∆╢ ─ ⅜

⌂╦╣≡™╢ ⌐№╢⁹ 

│⁸ ⌐ ™⁸ ⌐⅔™≡ ⁸№╢™│ ↕

╣≡™╢ ⅜ ⌐ ≢⅝╢╟℮⁸ ╩ ∆╢√╘⌐ ∆╢

─ ⌂ ╩ ╘╢╙─≢№╢⁹ 
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55..22..  ⌐⌐⅔⅔↑↑╢╢ ⌐⌐ ∆∆╢╢   

(1) ⱥ◦⌐╟╢  

1) ⱥ◦ ─  

⌐⅔↑╢⁸ ─ ⅜ ↕╣√ 1976 ─ⱥ◦│⁸ ⌐

⌐ ⅜ ∆╢ ≢№∫√⁹∕─ ─ 1992 ─ ⌐⅔™≡╙⁸ⱥ◦─ │

─ 10 ≢⁸ ⅜ ─ ↄ╩ ╘≡™√⁹⇔⅛⇔⁸2000 ⅛╠⁸

─ ╩ ⌐ⱥ◦ ⅜ ≈╟℮⌐⌂╡⁸2004 ─ ⌐│⁸ⱥ◦─ ⅜

─ ─ 80 ╩ ╘╢╟℮⌐⌂∫√⁹2007 ─ⱥ◦─ ≢│⁸

ⱥ◦⅜ ─ 55 ╩ ╘⁸2008 │╒╓ ╩ ℮ ≤⌂∫≡™╢⁹∕─ ≤

⇔≡⁸⅛≈≡─ │ ─ ≢№╡ ⌂ ⅜ ⇔≡™√⅜⁸ ≢│

ⱥ◦ ─ │⁸ ⅜ ⅝ↄ ↕╣⁸ ⌂ ⌐№╢⁹ 

2017 ╙⁸ⱥ◦─ │ ≤⇔≡ ↄ⁸ ◄ꜞ▪ ─ ≢│⁸ⱥ◦

─ │ ⌂™ ⅜ ™≡™╢⁹ 
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24  6,8,9,10,16 20) 

2019 6 26  

Ḛ  ᷿

2011 8 30  

Ḛ  ᷿

2010 9 2 3  

Ḛ  ᷿

2018 8 20 21  

Ḛ  ᷿

2020 6 29  

Ḛ  ᷿

2021 6 19  

Ḛ  ᷿

2017 8 23  

Ḛ  ᷿

2009 8 26 27  

Ḛ  ᷿

1992 ( ) 2007 10  2004 8  

2008 9 2 3  
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2) ⱥ◦─ ─  

(i) ⱥ◦─ ≤  

ⱥ◦│ ─ ≢№╡⁸8 ⅛╠ ─ ⅜ ⇔ ∆╢╕≢─ ⌐

∫≡ ⇔ ↑⁸ ─ ╩ ∆╢ 40)⁹↓─ │⁸ ™ ╩ ≈↓≤

⌐ ⅎ⁸ ╛ ⁸ ⌐ ↄ 41)⁸ ™ ╩ ≈≤™ⅎ╢⁹╕√ⱥ◦│⁸

╩ ↄ ↕∑≡( 1m 5m) ─ ⌐╙ ⅎ⁸ ⌐ ═≡

⌐ ∆╢ ⅜ ™⁹ ─ ⇔√ ⁸√╘ ≢ⱥ◦─ ⅜ ↕╣≡

™╢ 42)⁹ 

 

(ii) ─ ⌐╟╢ ─  

≢│ 2000 ⅛╠ ⇔√▪○◖⌐╟∫≡⁸ ─ ™ ╩

╗ ⅜ ⌐ ⇔√⁹2009 ─ ⌐╟╣┌⁸ │

⅜ 1.4m ≤ ↄ⁸⅛≈≡ ⌐ ╦╣≡™√ ≢╙ 2.5m ≢№╡⁸

ⱥ◦⅜ ≢⅝╢ ≤™ⅎ╢⁹ ─ ≢ ╩ √ⱥ◦│⁸ ─≤⅔╡

™ ≤ ⌐╟╡⁸ ╩ ─ ╕≢ ↕∑√╙─≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

25   

1m 5m  

 

ⱥ◦─  ⱥ◦─  



 

- 37 - 

3) ⱥ◦─ ⌐╟╡ ∂√  

ⱥ◦⅜ ╩ 100 ↄ ∫√ ⁸ ─ 95 ⅜ ╠╣⁸ⱥ◦─ ⌐ ∆╢

⌐ ⅝⌂ ╩ ⅎ╢≤↕╣≡⅔╡ 43)⁸2010 ⌐ ⇔√ ≢╙⁸ ⌐ⱥ◦─ ⇔

≡™╢ ≢⁸ ⌐⅔↑╢ │ 1ɡmol/cm2/s ⌐⌂╡╛∆™↓≤⅜ ↕

╣√⁹ 

╕√⁸ⱥ◦≤ ─ ─ ╩╘←╢ ⌂ ╙ ∂≡™╢ ⅜№╢⁹

26│⁸2010 ─ ╩╙≤⌐⁸ ─ ≤ ─ ╩ ⇔√╙─

≢№╢⁹Ⱡⱶ꜡◖►ⱱⱠ│⁸2010 ⌐│ⱥ◦─ ⌂™ ─ ≢ ⇔≡™√⅜⁸

⅛≈≡ ≢│╟╡ ™ ≢Ⱡⱶ꜡◖►ⱱⱠ⅜ ⇔≡™√↓≤⅛╠⁸ │ⱥ◦

≤─ ⌐╟╡ ╩ ╠⇔≡™╢╙─≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

26 (2010 ) 9) 

Ⱡⱶ꜡◖►ⱱⱠ

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

ⱥ♠☺◓◘

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

ⱴ♠⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

ⱥ◦

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

ⱱ◙◐ⱡⱨ◘⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

♃♯◐⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

ⱥⱷ♃♯◐⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

◒꜡⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

◄♂ꜘ♫◑⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

☿fi♬fi⸗

0% 100% 200% 300% 400% 500% 600% 700% 800% 900% 1000%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

○ⱥꜟⱶ◦꜡

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

◄♂Ⱶ◒ꜞ

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

─

ⱨ◘⸗

0% 100% 200% 300% 400% 500% 600% 700% 800% 900% 1000%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

─

─

─

─

ⱱ♁ⱣⱵ☼ⱥ◐⸗

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

─
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(2) ►♅♄◙ꜞ●♬─  

(i) ►♅♄◙ꜞ●♬⌐╟╢ ┼─  

≢ ⌐ ↕╣≡™╢►♅♄◙ꜞ●♬│⁸ ─♬ⱱfi◙ꜞ●♬≤

╩ ╢ ⅜ ↕╣≡™╢╒⅛⁸ ⁸ ⁸ ╩ ⇔≡ ╩

⇔≡™╢ ⅜ ™↓≤⁸ ╩ ⇔ ↕∑╢↓≤⌂≥⅛╠ 44)⁸ ─

⌐ ™ ╩╙√╠∆↓≤⅜ ↕╣≡™╢⁹ 

►♅♄◙ꜞ●♬│ ≢№╡⁸ ≢ ╦╣√ ≢│⁸ ↄ─ ≢

─ ⅜ ™≤™℮ ⅜ ╠╣√ 25)⁹╕√⁸ ─ ⌐ ∆╢◦ꜝꜟ♩

꜡ ⌐⅔™≡►♅♄◙ꜞ●♬⌐╟╢ (ⱱ◙◐ⱡⱨ◘⸗⁸☿fi♬fi⸗)┼─ ╩

⇔√≤↓╤⁸ ◘▬☼⌐╟╡ ─ │ ⌂╢╙──⁸60 ⌐│◄fi◒꜡כ☺ꜗ

)כ 3m×2m) ─ ⅜ ↕╣√≤─ ⅜ ╠╣≡™╢ 7)⁹ 

 

(ii) ⌐⅔↑╢►♅♄◙ꜞ●♬─  

≢│►♅♄◙ꜞ●♬│ 1930 ⌐ ─ ⌐ ↕╣⁸↓╣ ⁸ ⅛

╠─ ⌂ ⌐ ∆╢≤ ⅎ╠╣╢ ⅜ ⌐ ╩ ⇔ 45)⁸

≢│ 1980 ┌⌐ ↕╣√ 46)⁹2003 ⁸2004 ⌐ ⇔√►♅♄◙ꜞ●♬─

7,25) ≢│ ╛ ╩ ⌐ 229 ⅜ ↕╣⁸ ⌐►♅♄◙ꜞ

●♬─ ≤ ⅎ╠╣╢ ≢─ ⅜ ⅛∫√( 27)⁹ 

2013 │⁸ ⌐ ─ⱥ◦ ≢ ⅜ ↕╣≡™╢⅜⁸2020

≤ 2021 ⌐∕╣∙╣ 1 ↕╣√─╖≢№∫√⁹2003 ≤ 2004 ─ ≢│►

♅♄◙ꜞ●♬─ │ ≤ ⌐ ⇔≡™√↓≤⅛╠⁸ ⌐⅔↑╢

≢│ ⌐⅔↑╢ ─ ╩ ≢⅝≡™⌂™ ⅜№╢⁹ 
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27 2003 2004 7) 
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(3) ┼─  

1) ─  

─ │⁸ ⅛╠ ↕╣╢ ─ ⌐ ╩ ↑╢⁹ ⌐

∆╢ ─ ≤⁸ ⅛╠ ∆╢ ─ ╩ ⇔⁸ ─

╩ ∆╢√╘⁸ ⌐ ∆╢ 2010 5 30 10 31 ─ 155 ⌐⅔

™≡⁸ ⌐ ∆╢ ≤⁸ ┼ ∆╢ ≢ ╩ ∫√⁹ 

2010 ⌐⅔↑╢ ─ 1 №√╡─ ╩ ⇔√≤↓╤ 9,10)⁸ ⌐

≈™≡│⁸ ≢ ╩ ⇔≡ ∆╢ │ 46.3kg/ ⁸ ⅛╠

∆╢ │ 69.0kg/ ≤ ╙╠╣√⁹╕√⁸ ⌐╟╡ ⅛╠ 5.7kg/

⅜ ⌐ ⇔≡™╢↓≤╙ ╠⅛⌐⌂∫√⁹↓╣╠─ ≡─ ╩ ╦∑√≤↓╤⁸

┼─ ╟╡╙ ─ ⅜ 17.0kg/ ↄ⁸ ⅜ ╟╡╙ ™⅛

≢№╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

╕√⁸1 №√╡─ꜞfi─ ⌐ ⇔≡⁸ ≢ ╩ ⇔≡ ∆╢

│ 5.67kg/ ⁸ ⅛╠ ∆╢ │ 7.74kg/ ≤ ╙╠╣√⁹╕√⁸

⌐╟╡ ⅛╠ 0.62kg/ ⅜ ⌐ ⇔≡™╢≤ ╙╠╣√⁹ ≡─ ╩

╦∑√≤↓╤⁸ ┼─ ╟╡╙ ─ ⅜ 1.45kg/ ↄ⁸ ⅜

╟╡╙ ™⅛ ≢№╢ │ ≤ ∂≢№∫√⁹ 

⌐│⁸ ₁ ─ ⅜ ⇔⁸ ⅛╠ ⌐ ⅜ ∆╢

⅜ ↕╣√⁹↓─ ⌐ ℮ ─ │⁸2016 │ 1 №√╡

≢│⁸COD≢ 1 №√╡─ ─ 27%╩ ╘╢ ⅝↕≢№∫√⅜⁸ 198

─℮∟⁸ ⅜ ↕╣√ │ 31.7 ≤ ⌂ↄ⁸ ⌂ ╙ ╕╣√↓≤⅛╠⁸

─ ⌐ ╘╢ ─℮∟ ⌐╟╢ │⁸COD ≢ 5.6%⁸

≢ 8.6 ⁸ꜞfi≢ 14.4 ⁸ ( SS)≢ 18.5 ≤⌂∫√⁹ 

2016 ≤ 2021 ╙ ─ ┘ ─ ╩ ⇔√ 15,20)⁹ ⌐ ╢

≤⁸ ⌐≈™≡│⁸ ⅛╠─ │≥─ ╙ ≢№∫√⁹ ⅛╠─

│ ─ 2016 ≢ ╙ ⅛∫√⅜⁸ │ ⅜ ╙ ⌂™ 2010 ≢ ⅛∫√⁹

─ ≤⇔≡│⁸ ≢ ─ ⅜ ™⅛ ≢№∫√⁹ꜞ fi⌐≈™≡╙⁸

─ 2016 ≢ ≤ ⅜ ↄ⁸ ╙ ─ ⅜ ⅝⅛∫√⁹ 

⌂⅔⁸↓╣╠─ ≢│⁸ ⅜ ⅝ↄ ⌂╢↓≤⅛╠ ⅛╠ ∆╢

─ ╩ ╘≡™⌂™⁹╟∫≡⁸ ╟╡╙ ┼─ ─ │

⌂ↄ ╙╠╣≡™╢↓≤⌐ ⅜ ≢№╢⁹ 
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28  (2010 2016 2021 )  9,10,15,20) 

 

 

 

 

699.5kg/  

 

883.6kg/  

 

63.5kg/  

COD      2010  (5 30 10 31 ) 

 

( ) 

 - 120.6 kg/  

 

 

 

1645kg/  

 

1219kg/  

 

158.7kg/  

(SS)  2010  (5 30 10 31 ) 

 

( ) 

 584.7 kg/  

 

 

 

1041.7kg/  

 

748.3kg/  

 

62.0kg/  

              2016  (4 30 11 13 ) 

 

( ) 

 355.4 kg/  

 

 

 

1581.3kg/  

 

902.9kg/  

 

336.8kg/  

              2016  (4 30 11 13 ) 

 

 

( ) 

 1015.2 kg/  

 

 

 

422.7kg/  

 

480.5kg/  

 

37.6kg/  

              2021  (6 17 12 1 ) 

 

 

( ) 

 - 20.2 kg/  

 

 

 

612.4kg/  

 

476.4kg/  

 

135.7kg/  

              2021  (6 17 12 1 ) 

 

( ) 

 271.7 kg/  

 

 

 

5.67kg/  

 

7.74kg/  

 

0.62kg/  

     2010  (5 30 10 31 ) 

 

( ) 

 - 1.45 kg/  

 

 

 

77.0kg/  

 

46.91kg/  

 

5.8kg/  

              2016  (4 30 11 13 ) 

 

 

( ) 

 35.9 kg/  

 

 

 

10.80kg/  

 

6.7kg/  

 

1.4kg/  

              2016  (4 30 11 13 ) 

 

 

( ) 

 5.5 kg/  

 

 

 

24.3kg/  

 

29.9kg/  

 

6.0kg/  

              2021  (6 17 12 1 ) 

 

 

( ) 

 0.4 kg/  

 

 

 

3.49kg/  

 

2.62kg/  

 

0.49kg/  

              2021  (6 17 12 1 ) 

 

( ) 

 1.36 kg/  

 

 

 

46.3kg/  

 

69.0kg/  

 

5.7kg/  

     2010  (5 30 10 31 ) 

 

( ) 

 - 17.0 kg/  
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2013

2014

2015

2017

2018

2019

2020

2022

2021

2016

2010

  
֗ (mm /  Ḣ ) 

 6  7  8  9  10  11   

    2022  169.5 164.5 279.5 93.5 74.5 39.5 821.0 

    2021  69.0 33.0 159.0 158.5 116.0 226.5 762.5 

    2020  122.5 44.0 76.0 109.0 134.0 14.5 500.0 

    2019  82.5 52.5 382.5 64.0 170.5 43.0 795.0 

    2018  188.0 228.5 164.0 63.5 156.0 63.5 863.5 

    2017  131.0 91.0 33.5 174.0 172.5 70.0 672.0 

    2016  211.0 177.0 546.5 175.5 37.0 50.0 1197.0 

    2015  91.0 37.0 163.0 254.5 113.0 159.0 817.5 

    2014  191.5 153.0 193.0 57.0 72.5 78.0 745.0 

    2013  23.5 79.5 112.0 258.5 245.0 119.0 837.5 

    2012  58.0 68.0 102.5 80.0 199.5 188.5 696.5 

    2011  94.0 131.5 112.0 177.0 148.0 26.0 688.5 

    2010  61.0 208.5 102.0 120.5 63.5 59.0 614.5 
 

29 9,12 21 ( ) 

ᾥ ᾰ ӡ (m) 

ᾥ ӡ (m) 
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2) ─  

₈1) ─ ₉≤ ─ ╩ ™≡ 2010 3 ⅛╠ 4 ─ ⌐

⌐ ∆╢ ─ ╩ ⇔√≤↓╤ 10)⁸ ─ 1 №√╡─

46.3kg/ ⌐ ⇔⁸ │ 64.4kg/ ≤ ╙╠╣√⁹╕√⁸ ─ 1 №√╡─ꜞ

fi 5.67kg/ ⌐ ⇔⁸ │ 7.67kg/ ≤ ╙╠╣√⁹ ─ ⁸ꜞfi─

│ ─ 1.4 ⌐ ⇔⁸1 №√╡─ ⅜ ™ ⌐№∫√⁹ 

↕╠⌐⁸5 ⅛╠ 2 ╕≢─ 1 ─ ╩⁸2010 5 30 ⅛╠ 10 31

─ ⌐╟╡ ⇔≡ ─ ╩ ⇔√≤↓╤⁸ ⌐ ╘╢ 2ﬞ

─ ─ ─ │⁸ ≢ 21.8 ⁸ꜞfi≢ 21.3 ╩ ╘√⁹ 

 

 

 

 

 

 

 

 

 

30  (2010 3 4 61 ) 10) 
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3) ⌐ ∆╢ ─  

⌐│ ⌂≥≢ ⇔√ ⅜ ⌂ ╩ ⇔≡ ⌐ ⇔

≡™╢⁹↓─℮∟⁸ ≤⇔≡ ⅜ ╠⅛⌐⌂∫≡™╢╙─│⁸ ⅛╠─ (

)⁸ ( )⁸◐ꜗfiⱪ ⅛╠─ ( )⁸ ⅛╠─ ( )⁸

⅛╠─ ( )⁸ ⅛╠─ ( )⁸ ╛ ⅛╠─ ( )⅜№╢⁹

⌐⁸ ⅛╠─ ╛ ≤⇔≡ ↕╣╢╙─╙№╢⁹ 
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(i) ⅛╠─  

⅛╠─ ⌐ ∆╢ ⌐≈™≡│⁸ ≢ 78.8kg/ ⁸ꜞfi≢ 11.8kg/

( 2004 ─ 7 18 ⅛╠ )≢№╡ 7)⁸ ─ ≤ ═╢≤ ⌐

↕ↄ⁸ ⌂ ╙⌂↕╣≡™╢⁹ 

 

◐ꜗfiⱪ  

 

 

⅛╠

─  
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(ii)  

⌐│ ⅛∫≡™╢╙─∞↑≢╙ 4≈─ ⅜ ⇔≡™╢ 7)⁹↓╣╠

│™∏╣╙ ⌐ ⇔≡™√╙─≢│⌂ↄ⁸ ⌐ ↕╣√╙─∞⅜⁸™∏╣╙

↕╣≡⅔╡⁸ │ ↕╣≡™⌂™⁹ 

↓╣╠─ │⁸ ⅛╠─ ≤ ∆╢≤⁸ ≢ 2.0%⁸ꜞ fi≢ 1.2%⌐ ⇔⁸

│╦∏⅛≤ ⅎ╠╣╢⁹ 

 

(iii) ◐ꜗfiⱪ ⅛╠─  

─ ⌐│ ─ fiⱪꜗ◐♩כ○ ⅜ ↕╣⁸ 5 ⅛╠ 10

⌐⅛↑≡ ↄ─ ⌐ ↕╣≡™╢⁹◐ꜗfiⱪ ⌐│ ─√╘ ⅜ ↕

╣≡⅔╡⁸ ─ │ T-N ⅔╟┘ T-P⅜╛╛ ™⅜⁸ ⅛╠─ ≤ ∆╢≤⁸

⁸ꜞfi≤╙⌐ 1% ≢№╡ 6)⁸ │╦∏⅛≤ ⅎ╠╣╢⁹ 

 

(iv) ⅛╠─  

≢│⁸ ⅜ ─└≤≈≤⇔≡ ╕╣≡⅔╡⁸2010 ⌐

⅔↑╢ ─ │ 1,968 ⁸ 106 ⁸ 4 ⁸ 3,253 ≢№╢ 10)⁹

∑≈ ─ ⌐≈™≡│⁸1999 7 ⌐ ↕╣√₈ ∑≈ ─ ─

┘ ─ ⌐ ∆╢ ₉⌐╟╡⁸ ╖╛ ╡⅜ ↕╣≡™╢( ─

⅔╟┘∕─ ⌐╟╡ │ )⁹ 

 

(v) ⅛╠─  

─ │ ≢╙ ⅜ ↄ⁸ ─ ↄ⌐ ⅜ ↕╣≡™╢╒

⅛⁸ │ ╩ ╪≢ ↄ ⅜ ↕╣≡™╢⁹ │ ⅜

⇔√ ─ ⌐≤╙⌂∫≡ DO( )⅜ ↕╣╛∆ↄ⁸ ⌂ ╛

─ ⅜ ≢№╡⁸Fe╛ Al ⅜ ⇔⌐ↄ™↓≤≢ꜞfi─ ⅜ ⅎ╠╣⁸

ꜞfi─ ⌐ ⇔≡™╢≤ ⅎ╠╣╢ 47)⁹ 

─ ⌐│ ⌐ ≤ ⅎ╠╣╢ ╛ꜞfi╩ ⌐

⇔√ ⅜ ⇔≡™╢ 6,47,48)⁹↓─℮∟⁸ ⌐ꜞfi⌐≈™≡│⁸ꜞfi ▬○fi─

≢ ⇔≡⅔╡⁸ ─╟℮⌐ ┼ ↕╣╢ │ ∂⌂™⁹ ─

─ ⌐╟╢≤⁸ ⌐⅔™≡╙ ─ꜞfi ▬○fi⅜ ╠╣

╢↓≤⅛╠⁸ ⇔≡™╢ ⅜ ─ ⌐⌂∫≡™╢≤ ⅎ╠╣╢⁹ 
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⌂⅔⁸ ⌐ ∆╢ ─ │⁸ ─ ⌐ ∂√╙─≢№╢⁹ │

₈ ∑≈ ─ ─ ┘ ─ ⌐ ∆╢ ₉( ∑≈ )( 11

⁸ 11 1 ⁸ 16 11 1 )⅜ ≢№╡⁸ ⌐ ≠

ↄ │ ⇔⌂⅛∫√⅜⁸ │ ∑≈ ─ ⌐╟╡⁸ ⌂ ∑≈ ─

( ╛ )⅜ ╦╣≡™╢↓≤⅛╠⁸ √⌐ ∑≈ ─ ⅜ ↕

╣╢↓≤│⌂™≤ ⅎ╠╣╢⁹ 
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⌐│⁸↓─ ⌐ ↕╣√ ─ ┼─ │ ⌂ↄ⁸

⌐ ℮ ─ ≢ ⅜ ∆╢ ⌐⁸ ─ ⌐ ⅜

⇔⁸∕─ ╩ ╗ ⅜ ⌐ ∆╢↓≤⌐╟∫≡⁸ ⅜

⌐ ↕╣╢╙─≤ ⅎ╠╣╢⁹ ⌐ꜞfi│ ⅛╠ ⌐ ⇔╛∆ↄ⁸

⌐ ℮ ⅜ ™≤ ⅎ╠╣╢⁹ 

⅜ ⌐ ↕╣√
─  
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↓─ ≢ ⌐ ↕╣╢ ─ │⁸ 1 №√╡COD≢2,032kg⁸

≢ 121kg⁸ꜞfi≢ 19.8kg ≤ ╙╠╣√⁹↓─╟℮⌂ ⌐╟╢ │⁸2010

5 30 ⅛╠ 10 31 ─ 155 ≢⁸9 ∂≡⅔╡⁸↓─ ⌐ ⅛╠

↕╣√ ─ │⁸ ⅛╠─ ⌐ ⇔⁸ │ 15 ⁸ꜞfi 20 ⌐

∆╢≤ ╙╠╣√ 10)⁹↓─ ≢ ⇔√ ─ ─ │⁸ ⅛

╠ ↕╣╢ ╩ ⌐ ⇔⌂™╟℮ ⇔≡ ⇔≡⅔╡⁸ ⌐│╟╡ ↄ

─ ⅜ ⅛╠ ↕╣≡™╢ ⅜№╢⁹ 

⌂⅔⁸ ─ ⅜ ↕ↄ⁸ ─ ⅜ ↕™↓≤⅛╠⁸ ⌐ ─

≢ ⅛╠ ┼ ↕╣╢ │ ↄ⌂™≤ ⅎ╠╣╢⁹ 
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(vi) ╛ ⅛╠─  

─ 2,400ha ─℮∟⁸ ─ ( _◌ꜝⱴ♠ ┘ _

) ┘ ≤ ⅎ╠╣╢ _◘◘─ │⁸2004 ≢

430ha( 17 )╩⁸ ( ⁸ )│ 73ha( 3 )╩ ╘≡™╢ 10)⁹ ⌐⁸

╛ ה ⅛╠│ ⌐ ™⁸ ⌐ ─ ≢ ⅜ ⌐ ∆

╢↓≤⅜ ╠╣≡™╢⁹ 

 

 

 

¶ 

 

( ) 

¶ 

 

¶ 

 

( ) 

¶ 
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4) ─  

2010 ⁸2016 ⁸2021 ⌐│⁸ ┘∕─ ╩ ╗ ─ 10

≢ ≤ ┘ ─ ╩ ⁸╠⅛♃כ♦─╠╣↓⁸™ ─

( kg/ /km 2)≤ ( kg/ )╩ ⇔√ 9,10,15,20)⁹ 

( 34)⁸ ꜞfi( 35)≤╙⌐⁸ │ ─ ⅛╠ ╣╢

( ST-R1⁸R2⁸R9⁸R9õ⁸R10)≢ ⅛∫√⁹↓╣╠─ │⁸ ─

─ ST-R1 ≤ ST-R2 │ ─ ⅜⁸ ─ ─ ST-R9⁸ST-R9õ⁸ST-R10

│ ╛◘◘ ─ ⅜ ⅛∫√⁹↓╣╠─ │⁸ ─ ™ ⅜

╣≡™╢⅜⁸∕─ ⅜ ↕™√╘⁸ ⌐ ╣ ╗ ⅛╠ ╢≤⁸∕─

│ ™≤ ⅎ╢⁹ 

⁸ ≢ ⅛∫√─│ ─ ST-R3≤ R5≢№∫√⁹≥∟╠╙ │

⌂™⅜⁸ST-R5│ ⅜ ⅝™√╘⁸ST- R3│ ≤∕─ ⅛╠─

⅜ ↕╣≡™╢√╘⁸ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╢⁹ ⌐ ╣ ╗

⅛╠ ╢≤⁸ ─ ⅜ ™↓≤⅜ ⅛╢⁹ 
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34 ( ) ( )  9,10,15,20) 

βST- R9│⁸ ⅜ ↕ↄ⁸ ─ ⌂ ⅜ ≤ ⅎ╠╣√√╘⁸2016 │ ST- R9ΐ⌐ ⇔√  

β ─ ◓ꜝⱨ│⁸ ─ ╩ ∆  

0
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ST- R8 TA- 2

2.8%

60.5%8.9%

0.5%

16.6%

4.0%

6.6% 0.0%
ST- R4 TA- 1

15.8%

36.7%

10.6%

0.9%

6.5%

21.5%

8.1%0.1%

ST- R10 D- 1

80.8%

7.3%

1.0%

3.7%
0.0%

0.0%

4.8% 2.3%
ST- R9 E- 1

5.5%

50.1%

35.6%

0.1%

0.0%

5.5%

3.1%

0.0%

ST- R1 A- 1

9.7%

20.9%

3.0%

0.0%
58.2%

0.0%

8.3% 0.0%

ST- R2 B- 1

6.5%

12.7%

0.2%

78.2%

0.0%

2.4% 0.0%

0.0%

ST- R3 T- 1+TB- 1

12.1%

17.8%

1.3%

6.6%

15.6%

44.1%

2.2%

0.2%
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34.3%

23.4%

2.0%

30.9%

0.0%

2.0% 0.0%
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72.2%
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0.1%
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2.8%
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3.8%

7.1%

1.5%

0.2%
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35 ( ) ( )  9,10,15,20) 

βST- R9│⁸ ⅜ ↕ↄ⁸ ─ ⌂ ⅜ ≤ ⅎ╠╣√√╘⁸2016 │ ST- R9ΐ⌐ ⇔√  

β ─ ◓ꜝⱨ│⁸ ─ ╩ ∆  
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5) ─ ⱳ♥fi◦ꜗꜟ 

↓↓≢│⁸ ⌐⅔™≡⁸ ⅜ ⇔⌂™√╘─ ─ ╩⁸

≤ ─ ⌐╟╢ ⸗♦ꜟ( Vollenweider ⸗♦ꜟ)β╩ ™≡ ⇔√ 10)⁹ 

─ ╩ 1.8m⁸ ─ ╩ 30 ≤∆╢≤⁸ꜞfi─ ⅜ 0.4

0.5g/m2/year ╩ ⅎ╢ ⌐ ⅜ ∆╢ ⅜ ™≤↕╣⁸ ─

1.33km 2╩ ∂╢≤ ─ꜞfi ─ │ 530 670kg ≤ ↕╣√⁹ 

2010 ─ ⌐ ∆╢ꜞfi │⁸ ⅛╠─ ∞↑≢╙ 2,192kg 

( 1,724kg⁸ 468kg)≢№∫√⁹↓─√╘⁸ ─ ┼─

⅛╠│⁸ ─ ⅜ ™ ≤ ↕╣⁸ ⌐⅔↑╢ ─

╩ ∆╢√╘⌐│⁸ ┼─ ─ ⅜ ≢№╢≤ ⅎ╠

╣╢⁹ 

2016 ─ ⅛╠ ⌐ ∆╢ꜞfi─ │ 10.80kg/ ≤ ↕╣⁸

≢│3,942kg⌐⌂╢⁹2021 │3.49kg/ ≢⁸ ≢│1,274kg≤⌂╢( 27( p42) )⁹ 

╕√⁸ ( )⌐⅔↑╢ ≢ ╢≤⁸ 12 ⌐ ∆≤⅔╡⁸2015 ≤

2016 ╩Ⱨכ◒⌐ ≢⁸ │ ꜠ⱬꜟ╩ ⇔≡™╢⅜⁸ ─

≤ ∆╢≤⁸ ─ ⱳ♥fi◦ꜗꜟ│ ≤⇔≡ ™╕╕≢№╢⁹ 

 

12 ( ) (kg/ )20) 

 COD T-N T-P SS 

2010  397.7 24.6 3.53 473 

2012  401.6 28.3 4.59 646 

2014  383.3 29.1 3.49 620 

2015  513.6 41.5 5.30 754 

2016  596.6 35.2 5.00 730 

2017  298.6 18.6 2.90 433 

2018  445.0 27.3 4.12 515 

2019  360.0 20.9 3.06 256 

2020  243.7 10.7 2.26 281 

2021  288.4  15.9  2.38  419 

β2013 ─ │⁸ ─ ⅜ ↕™ ─ ⅛╠⁸ ⌐ ⅜ ≢⅝

≡™⌂™ ⅜№∫√√╘⁸ ⅛╠│ ⇔√⁹ 

 

 

 

β ─ √╡─ꜞfi ≤ ─ ⁸ ┘ ─ ⁸╠⅛♃כ♦

⌐ ─ ╩ ∆╢⸗♦ꜟ 

( , Ⱡ♇♩꞉כ◒ http://www.env.go.jp/policy/assess/index.html ) 
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55..33..  ── ⌂⌂ ⅎⅎ   

│⁸ ⌐⅔↑╢ ⌐ ∫≡⁸ ⌐ ∆ ⌂ ⅎ

╩ ╘⁸ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

36  

 

 

1) ╩ ⌐ ╣⁸ ─ ╩ ╕ⅎ√ ╩ ∆╢ 

≢ ⇔≡™╢ │⁸ ⌐ ⅛╠─ ─ ⌐ ⇔≡⅔╡⁸

≢ ⇔√ │⁸ ⌂ ╩╙∫≡ ⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹

⇔√⅜∫≡⁸ ⅛╠─ ⌐ ∂√ ╩ ─ ≢ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) 

 

2)    

 

4) 

 

6) 

 

5) 

 

3) 
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2) ⅜ ⌐╙≤─ ⌐ ∫≡™ↄ╟℮ ─ │ ⌐≤≥╘╢ 

⌐ ↕╣√⁸ ⌂ ╩ ⇔⁸ ⌐╙≤─ ⌐ ∫≡™ↄ↓≤╩

⌐ ⅎ╢⁹ ⌐ ⇔≡│∂╘│ ⌂ ⅜ ≢№∫≡╙⁸ ₁⌐ ─

⌐╝∞⌡⁸ ⌐│ ⅜ ╠─ ≢ ⌂ ╩ ∆╢ ⌂ ╩ ∆⁹ 

 

3) ₁⌂ ⅛╠ ╩ ⇔⁸ ─ ⌐ ╘⁸ ─ ╩ ∆╢ 

ⅎ∏ ╩ ↑≡™╢ ─ ╩ ⇔⁸ ─ ⁸ ─ ה

─ ⌂ ─ ⌐ ╘⁸ ⌐ ╩ ⇔⁸ ─ ╩ ∆╢⁹ 

 

4) ≢│ⱥ◦─ ⌐╟╡ ⅜ ⇔≡™╢↓≤ ╩ ╕ⅎ⁸ ─

╩ ∆╢ 

2022 ⌐⅔™≡⁸ ─ │ ⇔√ ⌐№╢╙──⁸↓─ ≈─

≤⇔≡ⱥ◦─ ⅜ →╠╣╢⁹ ≢│⁸ ─ ╩₈5.4. ⌐⅔↑╢

─ ₉─≤⅔╡ ∆╢⅜⁸↓─ ≢│ⱥ◦╩ ⌐ ∆╢↓≤╩ ⇔

⌂™╙─≢№╢⁹ 

 

5) ─ ↕╩ ⇔⁸ ⌂ ≢ ⌐ ╡ ╗ 

≢ ∂√ ─ ⌐ ╠╣╢╟℮⌐⁸ │ ≢ ⅎ∏ ⇔

↑╢╙─≢№╢⁹⇔√⅜∫≡⁸ ⌐№√∫≡│⁸ ≢ ⌂ ⅜ ⌂

╩ ∆╢↓≤≤∆╢⁹╕√⁸ ⅜ ≢│⌂™╙─⌐≈™≡╙⁸ ─

⌐ ╘≈≈⁸ ⌂ ≢ ⌐ ╡ ╗⁹ 

 

6) ≤ ⇔ ╩ ∆╢╒⅛⁸ ┼─ ⅜ ╕╢╟℮ ╘╢ 

╩ ⌐ ⇔⁸∕─ ⇔√ ╩ ∫≡™ↄ√╘⌐│⁸ ─

╛ ⅜ ≢№╢⁹╟∫≡⁸ ⌐ ─ ╩ ⅎ⁸ ⅜

╩ ∟⁸ ⌐ ≢⅝╢╟℮⌂ ╩ ℮ ⅜№╢⁹ 
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55..44..  ⌐⌐⅔⅔↑↑╢╢ ──   

1990 ⁸ │ ⌂ ⅜ ⌐ ⇔⁸ ─ ≤╙ ═

╢ ≢№∫√⁹↓─√╘⁸1990 ⌐ ↕╣√╟℮⌂⁸ ⌂ β╩│∂╘≤∆

╢ ⌂ ⅜Ᵽꜝfi☻ ↄ ⇔≡™╢ ╩⁸ ─№╢═⅝ ≤⇔≡ ⅎ⁸↓

─№╢═⅝ ⌐ ⅜ ⇔≢╙ ≠↑╢╟℮⁸ ⌐ ∆ ─ ╩ ⇔⁸

╩ ∆╢⁹ 

β ↓↓≢ ═╢Γ ⌂ Δ⌐│⁸ ╩ ↕∑╢ ╙ ╕ⅎ⁸

⌐⅔™≡ ╩ →≡™╢ⱥ◦╙ ╪≢™╢ 

 

 

 

 

  

─√╘─ ≤ ─  

ה  ─ ה  

(3) ∆═⅝ ה ( ) 

ᵑ ⌂ ─  

ᵒ ─ ─ ─ ה  

ᵓ ─ ─ ─ ה  

ᵔ ─ ─ ה  

ᵕ ─ ─  

 

 

 

55..55..    

│⁸2013  2027 ( 1 2013 2017 ⁸ 2 2018

2022 ⁸ 3 2023 2027 )╕≢╩ ≤∆╢⁹ 

 


























































































