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ī Ҳ ὑǵ ǯ  

 

з ─ ≤  

  

≢│⁸ ╩ ≤⇔√ ─ ─ ╣─ ⌐⅔™≡⁸ ─ ╖≤ ─

≈ ─ ⁸ ─ ⁸ ⌂ ─ ┘ ─ ─4≈─ ⅜⁸

⌂Ᵽꜝfi☻─╙≤⌐ ↕╣≡™╢ ⌂ ╩ ∆╢↓≤╩ ⌐⁸2006 3 ⌐ №

™∟ ╩ ⇔╕⇔√⁹ 

⌐№√∫≡│⁸ ─ ⅛╠ ╕≢⅜ ≤⌂╡⁸ ⁸ ⁸ ⁸

⌐╟╢ ה ⇔√ ⌂ ⅜ ≤⌂╡╕∆⁹ ⁸ ╛ ⌂≥─ ╛ ⁸

⁸ ─ │⁸ ─ ─ ╛ ⁸ ⌂≥⌐╟╡⁸∕╣∙╣─

≢ ⌂╡╕∆⁹↓╣╠─↓≤⅛╠⁸ ─ │ ─ ⌐ ⇔ ⌐ ∆╢

↓≤⅜ ≢№╡⁸ ╩₈ ₉⁸₈ ₉⁸₈ ₉─ ≤⇔≡

╩ ⇔≡ ╡ ╪≢™ↄ↓≤≤⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   1- 1 ─  

 

 ∕─ ⁸ ⌐⅔™≡₈ ⌂ ─ ╕√│ ₉≤™℮ ╩ ⇔⁸ ™ ⌐ ┬

⌂ ─ ╩ ⌐ ╘╢ ⅛╠⁸2014 7 ⌐₈ ₉⅜ ↕╣⁸

2015 7 ⌐│ ─ ⅛≈ ≤™∫√ ⱴⱠ☺ⱷfi♩─ ≤ ─ ╩ ╗

₈ ₉⅜ ↕╣╕⇔√⁹ 2020 6 ⌐₈ ₉  

 ⁸ ╩ ╡ ↄ ─ │⁸2015 ─ ⌐ ∆╢₈Ɽꜞ ₉─

╛⁸2018 12 ⌐ ↕╣√₈ ₉╩ ≤⇔√ ⌐ ℮ ה ─

─ ╛⁸ ─ ₈2020 ₉ ┘ⱳ☻♩ 2020 ╩

ⅎ√ ─ ⅜⌂↕╣╢⌂≥─ ╛⁸ ≢ ↕╣ ⌐ ╢↓≤⅜╒≤╪≥⌂™

ⱪꜝ☻♅♇◒↔╖─ ⅜ ⌐ ↕╣╢⌂≥⁸ ⌐ ╦╢ √⌂ ┼─ ╙

╘╠╣≡™╕∆⁹ 

ⅎ≡⁸ ─ √⌂ ≤⇔≡⁸2015 ⌐ ◘Ⱶ♇♩≢ ↕╣√₈ ⌂ ─

√╘─2030▪☺▼fi♄₉⌐ ─ ⁸ ⁸ ─ ╩ ╢₈ ⌂

SDGs ₉─ ⌐ ↑⁸ ⅜ ╕╢≤≤╙⌐ ⅜ ⇔≡™╕∆⁹ 

) ─ │⁸

┘ ─

─℮∟ ה ─

( ⁸ ⁸ ⁸

⁸ ⁸ ⁸

⁸ ⁸ )│

─ ≤⇔

√⁹ 

) ≢ ∆╢

│⁸ ─ (

│ )⌐ ∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ỏ  

Ỏ  

 

   



 

─  

│⁸ ⅜ ⇔⁸ ╛ ⁸ ⌂≥⌐ ≤⇔≡ ╡ ⅞⁸ ≤⌂∫≡ ─ ╣≤≤

╙⌐⁸ ─ ⌐⇔╖ ╖⁸ ≤⌂∫≡ ⇔⁸╕√ ⌐ ╢≤™℮ ╩⇔≡™╕∆⁹↓─

─ ⌐⅔™≡⁸ │⁸ ╛ ⌂≥ ₁⌂ ≢ ╩ ⇔⁸ ╦╣√ │⁸ ┘

╛ ┼≤ ∫≡™⅝╕∆⁹ 

 ⌂ │⁸ ╛ ─ ╩ ∆╢∞↑≢⌂ↄ⁸ ┼─ ╛ ╣─ ⌐⅔™≡

╩ ∆╢≤≤╙⌐⁸ ⌂ ╩ ⇔⁸ ≤ ⅜┤╣№℮ ╩ ∆╢⌂≥─ ⌂

╩ ⇔≡™╕∆⁹ 

 
1- 2 ─ ≈─ ≤ ▬ⱷכ☺  

 

─ ⌐≈™≡│ ↕╣≡⅝≡™╕∆⅜⁸ ≤∕─ ─ ╛ ⁸

≢│⁸ ─ ⅜ ╪≢™⌂™≤↓╤⅜№╡╕∆⁹╕√⁸ ╛ ╩≤╡╕ↄ ─ ⌂

≥⌐╟╢ ─ ╪⅛ה ─ ⁸ ⌂≥─ ─◖fi◒ꜞכ♩ ╛ ─

─ ⌂≥⌐╟╢ ─ ╣─ ⌂≥⁸ ⅜ ⇔√↓≤⌐╟╡⁸ ─ ╖≤

─ ≤─▪fiⱣꜝfi☻⅜ ∂⁸ ≤∕─ ─ ╛ ─ ⁸ ─

⁸ ─ ⁸ ─ ⌂≥─ ╙ ∂≡™╕∆⁹↕╠⌐⁸ ⌂≥≢─

│⁸ ─ ⌂≥─ ─ ∞↑≢│⌂ↄ⁸ ⌂ ⅛╠ ₁╩ ↨↑╢⌂≥⁸

⌐ ∆╢ ₁─ ─ ╩ ™≡™╕∆⁹ 

─ ─ ╛ ⌐ ℮ √⌂ ⅜ ≤⌂╢ ⁸ ─ ה ⌂≥─

№╠╝╢ ≢ ⌐ ╦╢ ⅜⁸ ─ ≢№╢↓≤╩ ⇔⁸∕─ ╩ ⌐╦√

╡ ≢⅝╢╟℮⌐⇔≡™⅛⌂↑╣┌⌂╡╕∑╪⁹∕─√╘⌐│⁸ ╙⅜ ⌐ ∂╢↓≤⅜≢

⅝╢ ─ ⅛╠⁸ ⁸ ⁸ ⁸┤╣№℮ ─ ─ ≈─ ⌐ ⇔⁸

⅜ ⌂ ה ≠ↄ╡⌐ ∆╢ ⌂ ⌐ ∟⁸ ∂ ⌐ ™⁸ ה

⇔≡ ⌐ ╡ ╗ ⅜№╡╕∆⁹ 
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ᵒ ─  

ᵓ ⌂

─  

ᵔ ─  
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№™∟ ( ≤ ∆⁹) ⌐⅔↑╢ ≤ ≤─ ⅛⌂⅛⅛

╦╡─ ה ╩ ⌐ ∆√╘⌐│⁸ ╛ ⁸ ⁸ ─ ⅜⁸

⌐ ∆╢ ╠─ ≤ ∆╢ ╩ ⇔⁸ ─ ⌐ ∂√ ─╙≤⁸

ה ⌐ ─ ⌐ ╡ ╗ ⅜№╡╕∆⁹ 

∕↓≢2006 ⌐ ─ ╛ ⁸ ⁸ ⅛╠⌂╢

( ≤ ∆⁹) ╩ ⇔⁸ ⌐⅔™≡⁸ ─ ⌐ ∫√

⌂ ⁸ ⁸ ⁸ ╩ ™√⸗♬♃ꜞfi◓ ╩ ≤⇔√⁸

( ≤ ∆⁹) ╩ 2008 3 ⌐ ⇔⁸∕─ ⁸

╩ ∫≡⅝╕⇔√⁹ 2012 2 : 2 ⁸2016 2 : 3  

│ √⌐ ⇔√ ⌐ ≠⅝⁸ ─ ⅛╠ ╕≢⅜ ≤⌂∫≡

─ ⌐ ⇔√ ─ ╩ ⇔╕∆⁹ 

╕√⁸ ─ ─ ⌐№√∫≡│⁸ ( Plan)⁸ ( Do)⁸ ( Check)⁸

( Action )─ PDCA◘▬◒ꜟ╩ ╡ ⇔⁸ ─ ─ ⌐ ╘╕∆⁹ 

 

  

ủ  

  ₈ 1- 1 ─ ₉⌐ ∆ ╩ ≤⇔╕∆⁹ 

  √∞⇔⁸ ⌐ ↑≡ ⌐ ∂≡ ∆╢ ≤─ ╩ ╡╕∆⁹ 

 

ủ ⌐≈™≡ 

 2021 ⅛╠ 2030 ≤⇔╕∆⁹╕√⁸ ⌐ ∂≡ ⇔╩ ™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 
1- 3 ≤  

 

[ ─ ⌂ ]   

ᵑ ╛ 2019)♃כ♦ )╩ ⇔⁸ ─ ה

╩ ⁹ₒз ⁸и  2ₓה

ᵒ ─ ┘ ⌐ ↑√ ⌐≈™≡⁸ ╩ ╡ ↄ SDG ⌂≥

╩ ╕ⅎ≡ ה ה ⇔⁸ ╩ ⁹ₒи ₓ 

ᵓ ─ ה ╩ ╘╢√╘ ╩ ╩fi●כ꜡☻─╘√∆ ⁹ₒк ₓ 

ᵔ ╩ ה ⇔⁸ ┘▪◒◦ꜛfi₈╩♩כ◦ה ₉⌐ ₒлₓₒ  x

№™∟ ה ה  

  
1  

2007(H19)  
 

⁸ ⁸

─

≢

╩  

2   
2011(H23)  

 

 

≤ ─≥ⱴכ♥│

╩ ⁸ ⱴ♇

ⱪ ⁸▪◒◦ꜛfiכ◦ה♩

─ ≤ ╩ ⁸

─ ─▪◒◦ꜛ

fiכ◦ה♩  

 

3  
 2015( H27)  

 

 

─ ≤ ─

⁸ ─

╡⅜⌂≈ה ⁸

▪◒◦ꜛfiכ◦ה♩⌐

⁸

─ ⇔ 

4  
2020( R2)

 

№™∟ 2005  



 

 

и ┘ ─  

 ─ ( ─ )  

ה  

⌐╟∫≡ ╠╣√ 2 ─ ↕╩ ≈ ≤∕─ ─ ⅛╠⌂╡⁸

⅜ ⌐ ┘≡ ╩ ⇔≡™╕∆⁹∕⇔≡⁸ ⌐│⁸ ╛ ─

⅜ ╣≡™╕∆⁹ 

│ ♀꜡ⱷכ♩ꜟ ≤⌂╡⁸ │ ≤⌂∫≡™╕∆⁹ 

 

2- 1 ─  

ה  

ה  

 

 

 

 

 



Ĭ ᷀֗Ǻᾓ ǵ  

 

 

─ ─ ≤⇔≡│ 2- 2─≤⅔╡⁸ ⅜ ⌂ↄ ╛ ─ ⅜

∫≡ ™↓≤⁸ ⁸ ─ ╙ ⌐ ═≡ ™↓≤⅜№→╠╣╕∆⁹╕√

│⁸ ≢ ⅜ ™≡™╕∆⁹ 

↓─ ─ │⁸ ┘ ─ ⌐ ⇔≡⁸ ≤⌂∫≡™╕∆⁹ 

( ) ⌐│⁸ ╩ ╘≤∆╢ ⅜№╡⁸ ─╙─≠ↄ╡ ⁸ ─

╩ ⅎ≡⅝╕⇔√⁹ 

≢│⁸ ≢ ⌂ ╛ ⅝─ ⅜ ╦╣≡™╕∆⁹

│⁸ ╡⅜ ╪≢⁸╣╪↓╪ ─ №╢ ╙ ╦╣≡⅔╡╕∆⁹╕√⁸ │

╛ ⅜ ╦╣≡™╕∆⁹↕╠⌐⁸ ⌂≥≢│▪ꜚ╛◦☺Ⱶ⌂≥─ ⅜ ╕╣≡

⅔╡⁸ ≢│⁸─╡ ╛ ┘⅝ ⌂≥⅜ ╦╣≡™╕∆⁹ 

 

2018

2013

2009

2005

2000

1995

1985

1975

11.5%

35,632 

34,513 

33,521 

32,573 

31,296 

29,812 

23,961 

20,573 

5.2%

17,210 

17,110 

16,846 

16,116 

15,136 

21,535 

19,845 

16,268 

14.8%

29,900 

31,400 

32,300 

35,300 

37,000 

37,600 

39,550 

44,422 

43.2%

18,433 

18,765 

18,878 

19,095 

19,479 

19,697 

21,570 

23,657 

8.2%

21,691 

21,162 

21,029 

22,007 

0 

0 

4.7%

10,520 

10,501 

10,582 

10,961 

0 

0 

12.4%

28,988 

28,997 

29,095 

24,610 

24,276 

26,119 

62,300 

61,093 

(ha)

─ ∕─

 

 

) 1985 ⁸∕─ ⌐ ↕╣≡™√ ─℮∟ │ ⁸ ה ה ⌐  

 ) ⌐ ∆╢  

2- 2 ─ ─  

 

 

)  ( ) ─℮∟ ╩ ↄ ╩ ∆⁹ 

 ( ) ─℮∟ ╩ ╗ ╩ ∆⁹ 

 

 

 



 

 

─4≈─ ⅛╠╖√  

─ ╩⁸ ─4≈─ ( ─ ⁸ ─ ⁸ ⌂ ─

⁸ ─ )⅛╠ ⅛╣╢⁸ ⅝╣™⌂ ⁸ ⅛⌂ ⁸ ⌂
™ ─ ∟

┘ ┤╣№

℮ ≤™℮4≈─ ≢ ⇔╕⇔√⁹ 

 

ᵑ ⅝╣™⌂  

ủ ─  

₈⅝╣™↕₉╩ ∆ ≤⇔≡⁸ ─ ╣ ─ ╛ ⌂≥№╡╕∆⅜⁸

⌂ ─ ≢№╢ BOD⁸COD⌐≈™≡ ∆╢≤⁸2019 ─ ─ ה ⌐

⅔↑╢ │ 2- 3─≤⅔╡≢∆⁹ 

≢│⁸ ⅜↕╣≡™╢ 49 ─℮∟ 46 ≢ ╩ ⇔⁸

│94 ≢⇔√⁹⌂⅔⁸2014 ⌐│ 1973 ─ ⁸ ╘≡ ⅜100%≤⌂╡╕

⇔√⁹ 

─ 2009 ⅛╠─ ╩ ╢≤ ⁸ ⁸ ⁸

╩ ⅝ ⌐ ╩ ⇔≡™╕∆⁹ 

 ) 2019   

2- 3 ( : BOD⁸ : COD)   
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╩ ∆╢ │ ┘ ≢∆⁹↓╣╠─ ╩

─ ⌂ ≢ ≤⇔≡ ↕╣≡™╢ BOD─ 75% ≢╖╢≤⁸ ⌐│ ┌™

⇔ↄ│ ≤⌂∫≡™╕∆⁹ 
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 2- 6 ─ ( BOD75%)  2- 7 ─ ( BOD75%)  
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 2- 8 ─ (BOD75%)  

 ) 2019   



 

 

 

ủ ─  

2019 ─ ─ ⌐⅔↑╢ │ 2- 9─≤⅔╡≢∆⁹ 

≢│⁸ ⅜↕╣≡™╢11 ─℮∟⁸5 ≢ ╩ ⇔⁸ │

45%≢⇔√⁹ ⌂ ╩╖╢≤ ⌡ ┌™≢∆⁹ 

≢│⁸ ( )─╖ ⌐ ╩ ⇔≡™╕∆⁹ 

 ) 2019   

2- 9 ( :COD)  



Ĭ ᷀֗Ǻᾓ ǵ  

 

 

│ ⅜ ↄ⁸ ⅜ ⅝ ⇔√ ⌐╟∫≡ ↄ⌂∫≡™╢↓≤⌂≥⅛╠⁸ ≤

─ ⅜℮╕ↄ≢⅝⌂™ ⌐№╡⁸ ⌂ ≤⌂∫≡™╕∆⁹ 

─ │⁸ ⁸ ┘ ─3 ⌐ ↄ╕√⅜∫≡⅔╡⁸ ⇔√ ⅜ ⇔

╛∆ↄ⁸ ≢─ ⌐╪╡ה ∆╢ ⅜ ╪≢™╕∆⁹ 

╕√⁸ ╩╙≈ ─ ⌂≥╙ ╕∫≡⁸ ∆╢ ⅜ ↕╣≡™

╢⌐╙⅛⅛╦╠∏⁸ ─ ⌂ ≢№╢COD─ 75% │╒╓ ┌™≢⁸↕╠⌐

⅜ ≤⌂∫≡™╕∆⁹ 

 

 
0.0

2.5

5.0

7.5

10.0

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

COD(mg/l)

( ) N- 1

( ) N- 2

( ) N- 3

C(8mg/l )

 
0.0

2.5

5.0

7.5

10.0

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

COD(mg/l)

( ) N- 4

N- 5

B(3mg/l )

 
 2- 10 ( )─ ( COD75%)  2- 11 ( ) ┘ ─ (COD75%) 
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 2- 12 ( )─ ( COD75%)  2- 13 ( )┼─ ─  
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)  

 

)  ( ) ─℮∟ ╩ ↄ ╩ ∆⁹ 

 ( ) ─℮∟ ╩ ╗ ╩ ∆⁹ 

 



 

 

 

ủ ה ⁸ ─  

( )≢│⁸ ≤≤╙⌐ ה ⅜ ⇔≡ ⇔≡™╕∆⁹ 

2019 ⌐⅔™≡│⁸ ( )⌐⅔↑╢ │ 28 ⁸ ═ │ 336 ≢№╡⁸

≤⇔≡│ ( )≢ 8 ⁸ ═ 83 ≤⌂∫≡™╕∆⁹ 

╕√⁸▪◘ꜞ⌂≥─ ─ ⌐ ⅝⌂ ╩ ⅎ╢ ⅜ ⅛╠ ⌐⅛↑≡

⌐ ∆╢ ⅜№╡⁸2019 ⌐⅔™≡│8 ⅔╟┘9 ⌐2 ─ ⅜

⇔≡™╕∆⁹ 
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) ≤⇔≡ ≢⅝√╙──╖╩◌►fi♩⇔≡™╢√╘⁸ ⌐│ ⅜ ⁹ ⌐⁸1993  

⌐ ─ ⅜ ╦∫≡⅔╡⁸↓─ ─ ≢│ ╩ ∆╢↓≤⅜≢⅝⌂™⁹ 

 )  

2- 14 ( )─ ה  

 

 
 2019.8 . 1⁸ 2019. 8. 5 6     2019. 9. 4⁸ 2019.9.2 3 

 ) ⱱכⱶⱭכ☺ 

2- 15 ─ ( 2019 8  2019 9 )  

 

 



Ĭ ᷀֗Ǻᾓ ǵ  

 

 

ủ ─↔╖─  

 ⅜ 2013 ⅛╠ 2014 ⌐⁸ 26 ⁸ 44.3km≢↔╖─ ╩ ⇔

√ ⁸ ⇔√↔╖─ │52.7t 1.2kg/m ≢⇔√⁹∕─ ╩ ⇔√ ⁸ ⌐

∫≡ ↕╣╢Ɑ♇♩Ⱳ♩ꜟ╛ ה ⌂≥ ↔╖⅜ 72 ╩ ╘≡™╕⇔√⁹

≢│⁸ ─↔╖ │ ╛ ╟╡ ™ ⅜ ╠╣╕⇔√⁹ 

 

 

 H2526ה ↔╖  

2- 16 ≢ ↕╣√↔╖─ ≤↔╖ ה  



 

 

ủ ─  

⌐⅔↑╢ ─ │ 2- 17 ─≤⅔╡≢№╡⁸ ≢│⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─

11─ ≤⁸ ⁸ ⁸ ⁸

⁸ ⁸ ─6≈─ ⅜ ╕╣

╕∆⁹ 

 

 

 ) ⱱכⱶⱭכ☺ 

2- 17  

 

 

 

 



Ĭ ᷀֗Ǻᾓ ǵ  

 

─ ─ │ 2- 17─≤⅔╡≢∆⁹2019 ≢─ │ 79.3%⁸

╩ ↄ │70.6%≤⌂∫≡⅔╡⁸№™∟ ─ ≢№╢ 2005

│ 64.1%⁸ ╩ ↄ │ 49.4% ≤ ═╢≤⁸ ⅜ ╪≢™╕∆⁹1997

─ ─ 50.4 ( ╩ ↄ 30.4%)≤ ═╢≤ │ ⌐ ⇔≡

™╕∆⁹ 

 

 

) ⱱכⱶⱭכ☺ 

 

ΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊ ×100 

 

 

2- 18 ─ ─  

 

 

                           

⁸ ⁸ ⁸ ═  

 

2- 19 ─        2- 20 ⌐⅔↑╢  

2019                 ─  

 

№™∟ ─ 17  

 

1  

 

2  

 

3  

 

92.6  

5.2  

 

◖Ⱶꜙ♬♥▫הⱪꜝfi♩

0.1  

 
2.0  

 

 

 



 

 

ủ ─  

  ─ ⌐ ↕╣╢ ╣│⁸ ⅛╠─ ─ ⅜ ⅝ↄ⌂∫≡™╕∆⁹ 

⌐ ≢⅝⌂™ │ ╩ ∆╢ ⁸2001 4 ⅛╠ ─ ╣╩ 10

─ 1⌐ ╠∆↓≤⅜ ⌂ ⇔⅛ ≢⅝╕∑╪⁹⇔⅛⇔⁸∕╣ ⌐ ↕╣√

⁸ ⌂≥─ ╩ ⇔⌂™ ⅜⁸ ⌐│ ─ 33 

2019 ╙ ∫≡⅔╡⁸ ╛ ─ ╣─ ⅝⌂ ≤⌂∫≡™╕∆⁹ 

│⁸ ⅜ ↄ ─ ⅜ ™↓≤⌐╟╡⁸ ≢─ ה

⌐ ╩☻ⱦכ◘ ≢⅝╢↓≤⁸ ─√╘ ⌐╙ ⌐ ⅜

≢№╢↓≤⁸ ⌂≥─ ⌐╙ ™↓≤⌂≥⅛╠⁸∕─ ⅜ ╘≡ ↕╣≡™╕∆⁹ 

 

2- 1 ─  

─ ⌐ ∆╢  

ᴟ ˢṁˣ› ᴟ ˢṁˣ ὓˢṁˣ
› ᴟ χ

ˢ̋ˣ

2015 372,934 199,543 572,477̞ 34.9

2016 348,853 202,511 551,364̞ 36.7

2017 337,885 206,773 544,658̞ 38.0

2018 334,058 212,132 546,190̞ 38.8

2019
328,324

ˢ ⁯1ӡˣ
216,382

544,706̞

ˢ ⁯2ӡˣ
39.7

̞ 2016 χ ṁ χ ᾚψ ᴟ ΰ Ộ τ Ξ τϢϥʻ
 

    
 Ɽfiⱨ꜠♇♩₈ ╩ ⅎ╢₉ 

                              

2- 21 ≤ ─     2- 22 ⌐╖√ ╣─  

                       ─  



Ĭ ᷀֗Ǻᾓ ǵ  

 

ᵒ ⅛⌂  

ủ ─  

│ ⌐╟╡ ⌐₈ ⅔⅛↓™≈≈╖ ₉⅜ ↕╣√↓

≤⌐╟╡⁸ ⅛╠ ┼─ √⌂ ⅜ ≤⌂╡⁸ ⁸ ⅜

↕╣╕⇔√⁹↓╣⅜↓─ ≢─ ─ ≤ ╦╣≡™╕∆⁹⇔⅛⇔⁸

─ ╛ ⅛╠ ─ ⌐⅛↑≡│ ⅝⌂ ⅜⌂ↄ⁸ ╛√╘ ⌐╟╡ ╩

∫≡™╕⇔√⁹ 

 

2- 23  

1947 ─ ┌≈╩ ≤⇔≡⁸ ⁸ ┘ ╩ ∆╢↓≤╩ ≤⇔

≡⁸1955 ⅛╠ 1961 ⌐⅛↑≡ ( )⌐╟╡ ⅜ ↕╣⁸↓─ ─

┘ ╩ ⅎ╢ ≤⇔≡─ ╩ √⇔≡™╕∆⁹╕√⁸∕─ ─ ≤

─ ⌐ ∆╢√╘⁸ ♄ⱶ≤ ♄ⱶ⅜ ↕╣╢≤≤╙⌐⁸ ─

≤ ┼─ ╩ ╢√╘ ⅜ ↕╣╕⇔√⁹ 

↓─╒⅛⁸ │ ╛ ⁸ │ ⁸

│ ╛ ⌂≥⁸ ─ ↄ╩ ⌐ ⇔≡™╕∆⅜⁸

1994 ─ ≢│ ─ ≢ ⅜╡⁸ ⌐ ⌂ ╩ ⅎ╕⇔√⁹ 



 

 

 

 

 

2- 24  

 



Ĭ ᷀֗Ǻᾓ ǵ  

 

0 10,000 20,000 30,000 40,000 50,000 60,000
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(ha)

 

ủ ─  

─ │2018 ≢ 21.8 ha≢№╡⁸1977 ─ 22.7 ha⌐ ⇔≡ 96%

≤⁸ ⌐ ⌂⅜╠ ⅜ ╠╣╕∆⁹ 

≢│ 2018 ≢ 1. 8 ha≢№╡⁸1977 ≢ 2.4 ha⌐ ⇔≡ 78%≤⁸

⌐ ≢№╡⁸ ─ ─ 58%⅜ ≢∆⁹ 
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 ) ⌐ ∆╢  

2- 25 ─ ─  
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 ) ⌐ ∆╢  

2- 26 ─ ─  

 

 

ủ ─  

≢│⁸ ⅜ 1970 ≤

⇔⁸2018 ⌐│ ⁸ ╦∑≡

44% ⇔╕⇔√⁹ │ ─

28%⌐ ⇔⁸ │ 51%≢№╡⁸

─ ⅜ ™ ≤⌂∫≡™╕∆⁹1970

⅛╠ 1995 ⌐⅛↑≡│ ⌂ ⅜№

╡╕⇔√⅜⁸ │ ⌡ ┌™─

⅜ ™≡™╕∆⁹ 

 

 ) ⌐ ∆╢  

2- 27 ─ ─  



 

 

 

ủ √╘ ─  

√╘ │ ─ ─╒⅛⁸ ─ ⁸ ─ ™─ ⁸ ─ ⁸ ─

⁸ ─ ⁸ ⌂≥─ ₁⌂ ╩ ⇔≡™╕∆⅜⁸ ≢│ ⅜

ↄ⌂∫√╡⁸ ─ ⌐╟╡ ⇔≡™╕∆⁹ 

│ ≢╙√╘ ⅜ ↄ⁸2020 3 ─ ≢ י1,057ִ ─√╘ ⅜№╡⁸

⅔╟┘ ─ ⌐ ⇔≡™╕∆⁹ 

⌐│1884 ─ ≢17, 000ﬞ ╩ ⅎ╢√╘ ⅜ ⇔≡™╕⇔√⁹⇔⅛⇔⁸

─ ⁸╒ ⌐╟╡ ─ ↕⌂╙─⅜ ↕╣√╡⁸ ─ ⌐ ™

╘ ≡╠╣╢⌂≥⁸√╘ ─ ⅜ ™≡™╕∆⁹ 

 
 )  

2- 28 ─√╘ ( 2020 3 )  
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2- 29 ─√╘ ─  



Ĭ ᷀֗Ǻᾓ ǵ  

 

 

ủ 
╝℮

ה ─  

≢│⁸ ↄ⅛╠ ⅜ ⅜∫≡⅔╡⁸1963 38 ≢│⁸

( 63km2)≤ ( 10km2)≤⅜ ╠╣⁸ ⌂ ⌐ ╕╣≡™╕⇔√⁹ 

⇔⅛⇔⁸ 30 ⅛╠40 ⌐⅛↑≡⁸ ╛ ╩ ⌐ ⅜

⌐ ⇔⁸∕╣⌐ ™⁸ ⅜ ⌐ ∆╢≤≤╙⌐⁸ ≤ ─ │ ╠

╣⌂ↄ⌂╡╕⇔√⁹ 

─ │⁸1974 49 ⁸1976 51 ⌐ ↕╣√

( ─ ─ ⌐ ∆╢ )─ ⌐╟╡ ╩ ⇔⁸

1977 52 ─ ( ) ⁸1985 60 1986 61

⌐│ 13 ╩ ≤⇔√ ⌐╟╢ ┼─ ⌐╟╡ ⌐

⇔╕⇔√⁹ 

∕─ ⁸ ⌐╟╡ ╛⅛⌂⅜╠ │ ⇔≡⅔╡⁸2019

│ 2018 30 ⌐ ═ 5 m3/ ─ ≤⌂╡⁸1975 50 ─ 19

─ ≤⌂∫≡™╕∆⁹ 

 

 
 ) ⌐⅔↑╢ ─ ─  

2- 30 ─ ─ ┘ ⌐╟╢  

 

 

 
 )  

2- 31 ─ ─  

( ─ ─ ⌐ ∆╢ ─ 19 )  

 



 

 

2018 30 ⅛╠ 2019 ⌐⅛↑≡─ ─ ╩ ╢≤⁸

─ │⁸ ≤ ═╒╓ ⅜№╡╕∑╪≢⇔√⁹ 

⇔⅛⇔⁸1994 6 ─ ⌐│ ─ ⌂ ⌐╟╡ ⌂ ⅜ ╠╣

√↓≤⅛╠⁸ ⅝ ⅝ ≤ ─ ⌂ ⅜ ≤⌂∫≡™╕∆⁹ 

 

2- 2 ─ ( 2019 )  

     ( m)  

 68( 71)  34( 44)  6( 8)  28( 19)  - 0. 03( - 0. 01)  

1 │⁸ ─ ≢⁸ │m≢№╢⁹  

2 (  ) │⁸2018 30 ≢№╢⁹  

3 2018 30 ⌐│⁸ 2018 10 ─ ╩ ╗⁹ 

 )  

 
 )  

2- 32 ⌐⅔↑╢ ─ ( 2018 ≤ 2019 ─ )  

 



Ĭ ᷀֗Ǻᾓ ǵ  

 

ᵓ₈ ⌂
™ ─ ∟

 

ủ ─ ─ ─  

2017 ─ ( )⌐╟╢≤⁸ ( )≢│ │ 64

⁸ │304 ⅜ ↕╣≡™╕∆⁹≥∟╠╙ ≤ ⇔≡ ─ ⅜ ↕╣

≡™╕∆⁹ 

≤⇔≡│⁸◕fi◗꜡►Ⱪ♫⁸Ⱡ◖◑◑⁸○ꜘ♬ꜝⱵ⁸♬ⱱfi►♫◑⌂≥⅜ ↕╣

≡™╕∆⁹ ≤⇔≡│⁸ │◌♄ꜘ◦⁸Ⱪꜟ⁸ꜟ◑כ○○◒♅Ᵽ☻⁸◖◒♅Ᵽ☻⁸◌ⱶ

5─כ♅ꜟ ⅜⁸ │◖►꜡◄fi◌꞉ⱥⱣꜞ●▬⁸◌꞉ⱥⱣꜞ●▬⁸▪ⱷꜞ◌◙ꜞ●♬⌂

≥15 ⅜ ↕╣≡⅔╡⁸ ─ ⅜ ↕╣≡™╕∆⁹ 
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 ) ♃כ♦ ☿fi♃כ♦ כ♃ⱬכ☻ 

2- 33 ─ ⌐╟╢ ─ ─ ( :  : )  

 

ủ  

╩ ≤⇔≡ ─ ╩ ⌐ ∆╢√╘⁸╕√ ╩ ∂≡ ⌂ ⌐

∆╢↓≤│⁸ ┼─ ╩ ╘╢ ™ ≤⌂╢√╘⁸ ≤ ≢│

⌂≥─ ╩ ≡ ≢ ╩ ⇔≡™╕∆⁹ 

↓─ │⁸ ─ ⅝╙─╩ ═╟℮ ⌐╟╢ ( ⁸

ה )⌐ ≠⅝ ∫≡™╕∆⁹ 

⌐│⁸∕─ ⅜ ⌐ ↕╣╛∆™ ⅜™╕∆⁹↓─↓≤⅛╠⁸

╩ ≤⇔≡ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

≢│⁸↓─╟℮⌂ ─℮∟⁸ ↄ ⇔⁸ ⅜ ≢⁸ ⌐ ╢ ⅜

™29 ╩ ≤⇔≡™╕∆⁹ 

│⁸ ─⅝╣™↕─ ⌐ ∂≡з к─4≈─ ⌐ ↕╣≡⅔╡⁸ ≈⅛

∫√ ─ ≤ ⅛╠⁸ ╩ ⇔╕∆⁹ 

2019 │ 140 ≢ ⅜ ╦╣╕⇔√⁹ ≢│⁸32 ─℮∟⁸ 4 ⅜

з(⅝╣™⌂ )≤ ↕╣╢ ≤⌂╡╕⇔√⁹ 



 

 

 

                         ) 2019 ─ ⌐≈™≡ 

2- 34 2019  

 

 
 ) 2019 ─ ⌐≈™≡ 

2- 35 ≤ ─  

 

 

з 

(⅝╣™⌂ ) 

и 

(╛╛⅝╣™⌂ ) 

й 

(⅝√⌂™ ) 

к 

(≤≡╙⅝√⌂™ )  

◌꞉◕ꜝ  

ⱥꜝ♃◌◕꜡►  

♫●꜠♩ⱦ◔ꜝ  

ꜘⱴ♩ⱦ◔ꜝ  

▪Ⱶ◌  

ꜜ◖◄ⱦ  

Ⱬⱦ♩fiⱲ 

Ⱪꜚ  

◘꞉●♬ 

♫Ⱶ►☼ⱶ◦ 

 

 

 

 

◖●♃◦ⱴ♩ⱦ◔ꜝ  

○○◦ⱴ♩ⱦ◔ꜝ 

ⱥꜝ♃♪꜡ⱶ◦  

◕fi☺Ⱳ♃ꜟ 

◖○♬ꜘfiⱴ 

◌꞉♬♫  

ꜘⱴ♩◦☺Ⱶ 

▬◦ⱴ◐●▬ 

 

 

 

Ⱶ☼◌ⱴ◐ꜞ 

Ⱶ☼ⱶ◦ 

♃♬◦  

◦ⱴ▬◦ⱦꜟ 

♬ⱱfi♪꜡♁◖◄ⱦ 

▬♁◖♠Ⱪⱶ◦  

 

 

 

ꜚ☻ꜞ◌  

♅ꜛ►Ᵽ◄  

▪ⱷꜞ◌◙ꜞ●♬ 

◄ꜝⱵⱵ☼ 

◘◌ⱴ◐●▬ 

 

▬♁◖♠Ⱪⱶ◦  ◖○♬ꜘfiⱴ Ⱬⱦ♩fiⱲ ▪ⱷꜞ◌◙ꜞ●♬ 



Ĭ ᷀֗Ǻᾓ ǵ  

 

ủ ⌐≈™≡ 

ה ─ │⁸1945 ( 20 ) ⌐│ 5,600ha ⇔≡™╕⇔√⅜⁸

─ ⌐ ™⁸ ⌐╟╡1970 ╕≢─ 25 ≢ ⌐ ⇔⁸ ≢│⁸

⌐╕≢ ⇔≡™╕∆⁹ 

⌐ ∆╢ ⁸ ⁸ ─ ⌐ ∆╢ │⁸2002 11 ⁸ ⅜

≢ 13 ─ꜝⱶ◘כꜟ ≤⌂╡╕⇔√⁹⅛≈≡⁸ ─ ≤

⇔≡─ ╙№╡╕⇔√⅜⁸ │ ↕╣ ≤⇔≡ ↕╣≡⅔╡⁸

770ha─℮∟ 323ha⅜ ⌐ ↕╣⁸ ↄ─◦◑ה♅♪ꜞ ⅜ ↕╣≡™╕∆⁹╕

√⁸ ⌐│⁸ ─ ⅜ ⇔≡™╕∆⁹ 

 

 
)√∞⇔⁸1978 ≤1990 ─ │ ⌂╢√╘⁸ ⌐ ≢⅝

⌂™⁹╕√⁸1978 ⁸1990│♃כ♦─ ⌐ ↕╣√╙─≢№╢⁹ 

─ ─ ה ┘ ╩ ⌐  

2- ה 36 ─ ─  

 

ᵔ ┤╣№℮  

ủ ─  

─ ( )⌐╟╢≤⁸ ( )─ │

─≤⅔╡≢∆⁹ 

 

 
 ) 26 ─ ( )  

2- 37 ─  



 

 

ủ  

⌐⅔↑╢ ⌐∟⌂╪∞ ╛ ⁸ │ ─≤⅔╡≢∆⁹ 

 

2- 3 ⌐⅔↑╢ ⌐∟⌂╪∞  

   
  ╕≢│ ⅜ ─ ≤⇔≡ ╦╣≡™√⅜⁸ ⌐⌂╢≤ ┼

⇔√⁹ ─ ⌐│ ⁸ ⁸ ⁸ ⅜№╡⁸↓╣╠

⌐│⁸ ╩ ↄ ∆╢√╘⁸ ™⌐ ↄ ↕╣≡™╢⁹ 

 )  

 

2- 4 ⌐⅔↑╢ ⌐∟⌂╪∞  

   
 ╕≈╡ ─ ≤⇔≡500 ─ ╩ ≈ ≢⁸2 ⌐╦√∫≡ ╦╣╢⁹1

─ ╕≈╡ │⁸∟╞℮∟╪ ≤╙ ┌╣⁸365 ─ ╩ ╪∞ ⅜ ╩ ↄ⁹2

─ ╕≈╡ │⁸ ─ ╦╡⌐ ⅜ ╠╣╢⁹ 

  ⁸ ╕≈╡⁸ ( )⌂≥─ ⌐┤↕╦⇔™

⅛╠⌂╡⁸ 100 ⌐╦√╢ ⌂ ≢ ╦╣╢⁹ 

 ⅝⌡↓↕╕≈╡ ─ ≢ ≢ ℮╖∕⅞─ ─ ⁸◦◦ ה™ ╡⌂≥─ ⅜

╦╣╢⁹ 

 ╕≈╡ 1 ─ ≤ ⅜ ⌐⌂╢↓≤╩ ℮⅔ ╡⁹ ╩ ↑√ ╕⅝╦╠ ≤⁸

↕20m─ ⅝ ⇔⅜ ╦╣╢⁹ 

 ꜝ▬fi 

 

⌐⁸ ⁸ ╩ ╡≈↑√ ⅝ ╩ ⌐ ⅛═≡⁸ ⌐ ╩

ⅎ╢⁹ 

 

( )  

 ─ ╩ ↑≡⅝√ ₁⅜⁸ ⌐ ∆╢ ╕≈╡≤⇔≡ 25 ⌐ ╘

√ ╩ ⇔≡ ╦╣╢ₐ ₑ⁹ ⌐│ ─╕⅝╦╠ ─ 365 ─

⅜ ⅛┘⁸ ⌐│ ─20 ╩ ╘ 5,000 ⅜ ∟ →╠╣╢⁹ 

 ╕≈╡ ─ ≈≤⇔≡⁸ ─ ⌂╢ ה ≢ ╡▬◌♄⌂≥─▪♩ꜝ◒◦

ꜛfi╩ ⁹ 

 

( )  

╖⌂≤  1946 ⌐ ╕╡⁸ 7 fi♦כ● ≢ ↕╣≡™╢⁹

≢№╢ ╡ ╛ Ɽ꜠⁸⅛╒─♪כ ⌐│ ⅛╠ ⅜ ∟

→╠╣⁸ ↄ─ ≢ ╦℮⁹ 

 )  

 

2- 5 ⌐⅔↑╢ ⌐∟⌂╪∞  

   
  1989 7 ⌐ ─ 100 ─ 1≈⌐ ↕╣√ ─ ⇔™ ─

⁹ ─ ⅝ ⅜№╢⁹ ⌐⁸ ⁸≈╡ ⁸ ≢№

╢ ─ ╛⁸ ─ⱨ◊ꜞכΔ ─ Δ⅜№╡⁸ ←╢╖≢ ⇔╘╢⁹ 

  Ⱳכ♩⌐ ╣╢ ╛ ↄ─ ⅜ ╕╢ ╩ ╘⁸ ↄ─ ⅜№╢⁹ 

  ⅝⌂ ─ ⌐│⁸ ⁸ ⁸ ⅜№╢⁹ 

  ╩ ≤⇔√ ╡ ─ ≢№╢ ─ ╩ ⅛⇔⁸ ⌐

↕╣√ ⁹ ה ─ ⁸ ⅜ ≢⅝╢ ╙№╢⁹ 

  ╩∑⅝≤╘≡≢⅝√  

 ה

 ה

 ה

 

 ⅜ ⌐ fiꜛ◦כ◄ꜞ◒꜠╢╘⇔ ≤⇔≡ ↕╣√⁹ 

 

( )  

┤fi♦כ●  

 

╛ ⅜№╡⁸ ⱳכ♩ⱦꜟ╛ ┤∂ ⁸

≤™∫√ ╛ ≤ ⅜ ╠╣≡™╢⁹ ▬ⱬfi♩⅜

↕╣⁸ ╛ ⌂≥⌐ ↕╣⁸ ⌐│ ╛ ⅜ ∆╢⌂≥⁸

─◦fiⱲꜟ ≤⇔≡ ╦∫≡™╢⁹ 

 

( )  

 

ⱴꜞfiⱤכ◒ 

≢Ⱨ◒♬♇◒╛☻ⱳכ♠⌂≥╩ ⇔╗↓≤⅜≢⅝╢ ╩│∂╘⁸

Ⱪꜟהכ◘fiⱦכ♅ ⅜№╡⁸ ⌂≥─ ╩fiꜛ◦כ◄ꜞ◒꜠ ⇔╗↓≤⅜

≢⅝╢⁹ 

 

( )  

ⱴꜞfiⱤכ

◒ ╡  

─ ╩ ╡ ↕ 740m ≤⇔≡ ⁹2015 1 ⌐

⇔√⁹ 

 )  
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2- 38 ⌐⅔↑╢ ⌐∟⌂╪∞ ⁸ ┘  

 
 

⅝⌡↓↕╕≈╡ 
 

╕≈╡ 
 

ꜝ▬fi  
 

 
 

╕≈╡ 
 

╖⌂≤  
 

 
 

 
 

 
 

 
 

 
 

╕≈╡ 
 

 
 

 
⁸ ⁸
⁸  

┤fi♦כ●  
 

ⱴꜞfiⱤכ◒ 
 

ⱴꜞfiⱤכ◒
╡  
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 ⌐ ↑√ ─  

⌂ ─ ( )  

│⁸ ⌐ ↑ ⅛╠ ╕≢ ─ ≢ ─ ⅜ ≢⅝╢≤↓╤⅛╠ ╩ ╘≡™╕∆⁹ ─ ╩

ה ∆╢√╘2008 ⌐₈ ₉╩≤╡╕≤╘⁸2009 ⅛╠ ⇔√ ─ ╩ ⇔⁸ ─ ╩ ∫≡™╕∆⁹ 

 

ᵑ ─ ─  

─ ─ │ 2- 6─≤⅔╡⁹ ─ │⁸ ≢ ╡╕≤╘≡™╢2009 ⅛╠⁸ ╩ ⇔√2011

⁸ ╩ ⇔√2015 ┘ ─2019 ╩ ⇔≡№╡╕∆⁹⌂⅔⁸2009 2019 ─ ≡─ ⌐≈™≡│ ⌐ ⇔╕⇔√⁹ 

2- 6   

84.5% 86.3% 89.2% 91.6%

72.3% 74.3% 77.6% 80.5%

15.5% 19.2% 25.0% 30.2%

1.2% 1.2% 1.1% 1.0%

10.8% 10.8% 10.3% 9.9%

25.3% 29.4% 34.3% 39.5%

0.2% 0.2% 0.1% 0.13%

93.3% 93.3% 100% 86.7%

50% 50% 75% 25%

-

40ha 65ha 105ha 30ha

2)

- 1km 3.3km 1.3km

- 1km 3.3km 1.3km

100

0.13% 2030

100%

100%

1.0% 2030

100% 2030

100% 2030

97.7% 2030

100% 2025

4,000ha 2016

2)
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ᵒ ─ ─  

─ ─ │ 2- 7─≤⅔╡⁹ ─ │⁸ ╩ ─2009 ⁸ ╩ ⇔√ 2011 ⁸

╩ ⇔√2015 ┘ ─ 2019 ╩ ⇔≡№╡╕∆⁹⌂⅔⁸2009 2019 ─ ≡─ ⌐≈™≡│ ⌐ ⇔╕⇔√⁹ 

2- 7  (1/ 3)   

-

-

-

-

1ha 1ha 0.1863ha

-

0.3ha 0.3ha 0.4ha 0.02ha
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2- 7  (2/ 3)  

0.0175ha 0.203ha 0.126ha 0ha

10,922m 41%

-

3.9ha

3

-

-

-

-

212kg -

-

-

-

-

-

- -

-

-

-

-

-

-

-
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2- 7  (3/ 3)  

-

-

0.3ha 0.3ha 0.4ha 0.02ha

-

0.3ha 0.3ha 0.4ha 0.02ha

- 18.9m 20.0m

33m - - -

- - - -

- - - -

-
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⸗♬♃ꜞfi◓ ─  

└≤╡⅜⁸ ≤ ≤─⅛⅛╦╡╩ ⇔ↄ ⇔⁸ ╠ ⌐ ⇔√

╩∆╢√╘⌐│⁸ ─ √∆ ⅜ ≢∆⁹ │ √∟⅜ ╛ ≤┤╣√

╡ ╪∞╡∆╢ ╩╟╡ ↄ ∆╢↓≤⌐╟╡⁸∕─ ≢ ╛ ─ ↕╛⁸ ≤ ≤

─ ⌐≈™≡ ╪≢╙╠℮√╘─╙─≢∆⁹∕─ ─ ≤⇔≡⁸ ⌂ ─

╩╙∫≡╙╠℮√╘⌐ ⸗♬♃ꜞfi◓ ╩ ⇔≡™╕∆⁹ 

⸗♬♃ꜞfi◓ │⁸ ⌐╟╢ ╩ ≤⇔≡⅔╡⁸ ╩ ─⅝╣™

↕ ─ ─╟℮∆ ─⌐≈™≡⁸ ─ ≢ ∆╢╙─≢∆⁹ ⁸

╡⁸⌐⅔™⁸ ⁸ ⅝ ─╟℮∆⁸ ≠⅝╛∆↕⌂≥ ⌂ ─ ≢№╡⁸ ─

╙⅜ ⌐ ⌐ ≢⅝╢─⅜ ≢∆⁹ 
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ᵑ  

2009 ⅛╠ 2019 ╕≢─ ⸗♬♃ꜞfi◓ ─ │ ─≤⅔╡≢∆⁹

2019 ─ ≢ │ ═ 1,240 ⁸ │ ═ 10,696 ⁸ │ ═

2,092 ≤⌂∫≡™╕∆⁹ 

389 

266 280 

450 457 
421 

660 

592 

648 

592 

159 

422 

667 

452 

362 352 

151 

443 

555 

494 

257 257 

73 67 

128 

190 

104 119 104 124 131 
88 

242 

0

200

400

600

800

1,000

1,200

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

╣ᴱ ╣ᴱ

 

2- 40 ⸗♬♃ꜞfi◓ ─ ≤ ─   

 

ᵒ  

⸗♬♃ꜞfi◓ ⌐≈™≡⁸ 3 ⌐⅔↑╢ ─ ─⅝╣™↕

─ ─╟℮∆ ↔≤⌐ ⇔√ │ ─≤⅔╡≢∆⁹≢ ╢≤⁸

4 ─℮∟⁸ ─⅝╣™↕ ⅜3. 8≤ ⌐ ™ ≤⌂∫≡™╕∆⁹2007

│⁸ ⌐⅔↑╢ ─ BOD╙ 90% ╩ ⇔≡⅔╡⁸

─ ≥♃כ♦ ⸗♬♃ꜞfi◓ ⌐╟╢ │ ⌡ ∆╢≤ ⅎ╕

∆⁹ 

 

2- 8 ⸗♬♃ꜞfi◓ ₒ2017 2018 2019⌐ ₓ 

  
═ 

 

( 2017 2018 2019─ )  

─ 

⅝╣™↕ 
─   

─ 

╟℮∆ 

ה   158 3.9 2.9 3.0 3.6 
ה   50 4.0 2.9 2.8 3.8 

  12 4.2 1.8 -  3.1 
  5 3.9 2.8 1.3 4.5 
  225 4.0 2.6 2.4 3.8 
 ( )  49 3.8 2.3 3.4 3.6 

 ﬞ  2 2.0 -  3.0 2.1 
  9 3.6 2.3 3.2 3.2 
  151 3.9  3.0 3.7 3.3 
  211 3.3 2.5 3.3 3.1 
ה   32 4.2 3.5 3.7 3.5 

 ( ה )  13 4.3 3.3 3.6 3.2 
 ( )  14 4.1 3.0 4.0 3.5 
  59 4.2 3.3 3.8 3.4 
  495 3.8 2.8 3.2 3.4 

 

 

 

 

148 

22 21 

64 60 
54 

88 89 91 95 

40 

131 

176 

139 
152 

70 
82 

106 

87 
80 

47 

83 

8 12 14 14 11 10 
19 20 25 

18 16 

0

50

100

150

200

250

300

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

╣ᴱ ╣ᴱ
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─ COD ╩ ⸗♬♃ꜞfi◓ ≢ ℮Ɽ♇◒♥☻♩≤ ─ 5

⌐ ⅝ ⅎ⁸ ⸗♬♃ꜞfi◓ ≢№╢₈ ─⅝╣™↕( )₉─ ≤

∆╢√╘⌐ ∆╢≤⁸ ─╟℮⌐⌂╡╕∆⁹ 

⌐ 5⅜ ↄ⁸ ⌐ ↄ⌐≈╣≡ 2 3⅜ ↄ⌂╡⁸ ≤╙ ⌡ ─ ╩

⇔≡⅔╡⁸↓─↓≤⅛╠╙ ─ ≤ ( ⸗♬♃ꜞfi◓

)⅜ ⌡ ∆╢≤ ⅎ╕∆⁹ 

 

2- 9 ⸗♬♃ꜞfi◓ ⌐⅔↑╢COD─5  

     

2mg/l  2mg/l  2mg/l  2mg/l  8mg/l╩↓ⅎ╢ 

 

2- 41 ⸗♬♃ꜞfi◓ ≤ ≤─ (2014 )  



 

 

 ≤  

⌐ √ ≤  

ᵑ ⌐ √ ≤  

ủ ₈⅝╣™⌂ ₉ 

─ │⁸ ─ ╛ ה ─ ⌐╟╡⁸ ─ │

₁⌐ ⇔≡⅔╡⁸2014 ⌐│ BOD─ ─ │ 100%≤⌂╡⁸∕─ ╙ 90

≢ ⇔≡™╕∆⁹ 

⇔≡⁸ ─ │⁸ ⌐ ╢≤ ┌™≢№╡⁸ ⅜ ₁ ⇔⁸ ╩

⇔⌂™ ╙№╡╕∆⁹ COD─ 45 2019  

⌐⅔™≡│⁸ ⁸ ⁸ ⌂≥─ ╩ ⇔⁸

─ ╛ ─ ╩ ╢ │ ⌐ ↕╣≡⅔╡⁸2019 ⌐⅔™

≡ │ 91. 6%⌐⌂╡╕⇔√⁹↓╣│⁸ 91.7 ≤ ═╢≤ ≢∆⅜⁸

╙ ⇔≡ ╩ ∆╢ ⅜№╡╕∆⁹ 

⅝ ⅝ ╛ ⅛╠─ ─ ╩ ╢≤≤╙⌐⁸ ─ ╛

⅛╠ ┼─ ⌐╟╢ ╩ ╘╢↓≤⅜ ≢∆⁹ 

╕√⁸ │⁸ ╩ ∂≡ ─ ┼─ ⅜№╢↓≤⅛╠⁸

⌐ ≠ↄ ─ ╛ ⅛╠─ ╩ ∫≡™ↄ ⅜№╡╕∆⁹ 

⁸ ⌐ ⱪꜝ☻♅♇◒↔╖─ ⅜ ↕╣≡™╕∆⁹ ≢─ ⅜╒≤

╪≥⌂ↄ⁸ ⌐ ─ ⌂╙─ ⱴ▬◒꜡ⱪꜝ☻♅♇◒ │⁸ ≢─ ─

⅜ ↕╣⁸ ┼─ ╛⁸ ⅜ ∆╢⌂≥ ╩ ∂√ ─ ⅜ ↕

╣≡™╕∆⁹ ⁸ ┼ ↕╣╢ⱪꜝ☻♅♇◒↔╖╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

ủ ₈ ⅛⌂ ₉ 

╩ ≢╖╢≤⁸╝╢╛⅛⌂ ⅛╠ ┌™─ ⅜ ⅝⁸√╘ ─ ╙

⅜ ™≡⅔╡⁸ ⅛╪ ⅜ ↕╣≡™⅛⌂™ ≢∆⁹ ⁸ │⁸

│ ⅜ ™≡™╢√╘⁸ │ ╩ ∆ ⅜ ≤⌂∫≡™╕∆⁹ 

⌐⅔™≡│⁸ ─ ≤⇔≡ ╩ 20 100ha ≢ ⌐ ⇔⁸ ⅛

╪ ─ ⌐ ╘╢≤≤╙⌐⁸ ⌐⅔™≡│⁸ ⌐⅔↑╢ ╩ ⇔⁸╕√

─ ─ ⅛╠ↄ╢ ─ ╩ ←√╘⁸ ╛ ≤™∫√

ↄ─ ⅜ ⌐ ↕╣≡™╕∆⁹ 

─ ╛ ─ │⁸ ╛ ─ ╖⌐≤∫≡ ≢∆⁹ ⅝ ⅝⁸

─ ╛ ⁸ ≢─ ⌐ ∆╢ ╩ ╘⁸ ╛ ─ ╩ ∆╢≤≤

╙⌐⁸ ╛ ─ ⌂™ ╠⇔╩ ⇔≡ ╛ ╩ ⅎ≡™ↄ↓≤⅜ ≢∆⁹ 

╕√⁸↓℮⇔√ ⁸ ⅛╪ ─ ⌂≥─ │⁸ ─ ⌐ ℮ ה

─ ≤⇔≡ ⅜ ⇔≡™╕∆⁹ 

 

ủ ₈ ⌂
™ ─ ∟

₉ 

│⁸ ⁸ ⁸ ה ─◄ꜞ▪╩ ⇔≡⅔╡⁸ ה ⁸

⁸ ⁸ ╩ ╘ ₁≢ ─ ⅜ ↕╣≡™╕∆⁹ 

⌐⅔↑╢ ╛ ─ ⌐ ⌐ ╦╢ ─ │ ⌐ ┌™─ ≢№╡⁸

≢│ ⌐│⁸ ⌐⅝╣™⌂ ⌐ ≢⅝╢ ⅜ ↕╣≡™╕∆⁹⇔⅛⇔⌂⅜╠⁸

⌐ ™⁸ ─ ╛ ─ ⁸ ה ─ ⌐╟╡ │
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⇔⁸╕√ ─ ה ╙ ╦╡⁸ ─ ⁸ ⌐ ─ ⌂≥⁸

─ │ ⇔≡™╕∆⁹ ⌐ ⇔≡│⁸ ≢│ ⅜ ╦╣≡™╕∆⅜⁸

▪ꜚ ⌐ ⅜╖╠╣≡™╕∆⁹╕√ ⁸▪◘ꜞ─ ─ ⅜ ╠╣≡™╕∆⁹ 

⌐⅔™≡│⁸ ⌐⅔™≡ ⌂ ─ ╩ ∆╢ ≠ↄ╡⅜

km ≢ ⌐ ↕╣⁸√╘ ─ ╛ⱦ○♩כⱪ─ ╙ ≢ ╦╣╢⌂≥⁸

⌐ ↕╣≡™╕∆⁹╕√⁸ ─ ⌐ ≠ↄ 2020

╩ ≤⇔≡⁸╦⅜ ─ ─ ─ ⁸ ≢╙₈№™∟ ₉

⌐ ≠ↄ Ⱡ♇♩꞉כ◒ ⌂≥ ─ ⅜ ⌐ ↕╣≡™╕∆⁹ 

─ │ ⌂ ⅜ ∆╢ ≤⌂∫≡™╕∆⁹ ⅝ ⅝ ─ ╩

∆╢ ╩ ╘╢≤≤≤╙⌐⁸ ⌂ ⅜ ≢⅝╢ ╩ ∆╢↓≤

⅜ ≢∆⁹ 

  │⁸ ─ ≢№╢≤≤╙⌐⁸ ╩ ∆╢ ⅛╠╙ ╘≡ ≢∆⁹

─ ╛ ⅜ ⌂ ⅜ ╦╡ ℮ ≥☻ⱦכ◘ ↄ ⇔≡™╢↓≤⅛╠⁸

─ ╩ ∂≡⁸ ─ ─ ─ ≤ ╩ ╘╢ ⅜№╡╕∆⁹ 

 

ủ ₈┤╣№℮ ₉ 

─ ╩ ≢╖╢≤ ╛ ╩☻ⱳכ♠ ≢─ ⅜ ≢№╡⁸ ╩

┘⌂≥≢ ∆╢ │ ⌐ ⌂ↄ⌂∫≡™╕∆⁹ ╛ ─ ─◖fi◒ꜞכ♩

╛ ─ ─ ≢⁸ ≤ ≤⅜┤╣№℮ ⅜ ⇔⁸ ┼─ │ ╦╣≡™╕∆⁹ 

⌐⅔™≡│⁸ ⸗♬♃ꜞfi◓ ╛ ⌂≥⁸ ⌂ ┼─ ╩

∫≡╙╠™⁸ ≤┤╣№℮ ╩ ∆╢ ⅜ ↕╣≡⅔╡⁸ ┼─ ╩ ╘╠╣╢

╛ ─ ⌂≥⅜ ↄ─ ⌐⅔™≡ ⌐ ↕╣≡™╕∆⁹ 

─ │ ™⁸ ⇔╖⁸ ⇔╖⁸ ┘ ─ ⌂ ╩ ∆╢ ≤⇔≡ ⇔≡™

╕∆⁹╕√⁸ ⌐ ╦╢ ⁸ ╡╛ ─ ⅜ ╕╣≡⅝╕⇔√⁹ ─ ≢

↕╣√ ╩ ⇔⁸ ⇔╖╛∆™ ─ ╛⁸ ≤ ≤⅜┤╣№℮ ╩ ⅝

⅝ ╘≡™ↄ ⅜№╡╕∆⁹ 

 

ᵒ ≈─ ─  

↓╣╕≢⁸ ⌐ ╘╠╣√ ─ ╩ ╘⁸ ─ ⁸ ה ─ ⁸

≠ↄ╡⁸ ╛ ─ ⌂≥⁸ ↄ─ ⅜ ╘╠╣≡⅝╕⇔√⁹∕─ ⁸

─ ─ ≈4≈─ ₈⅝╣™⌂ ₉₈ ⅛⌂ ₉₈ ⌂ (™─∟)₉₈┤╣№

℮ ₉│ ⌐ ┼≤ ⅛∫≡™╕∆⁹ 

⇔⅛⇔⌂⅜╠⁸ ─ ╛⁸ ה ─ ⁸ ─ ⁸ ≤┤╣№

℮ ─ ⁸ ≤⇔≡ ⅜ ⇔≡™╕∆⁹ 

↓╣⌐ ⅎ⁸ ⁸ ─ ⌐ ℮ ┼─ ⅜ ↕╣≡™╕∆⁹╕√⁸

─ ⁸ ─ ≤™∫√ ─ ⌐ ⇔≡⁸ ─ ™ ╩

⇔⁸ ┼ ╩ ⌐ ⇔≡™ↄ↓≤⌐≈™≡╙ ⅎ≡™ↄ ⅜№╡╕∆⁹ 

↓℮⇔√↓≤⅛╠⁸ ⁸ ⌐⅔↑╢ ⌂ ─ ╩ ∆╢⌐№√∫≡│⁸

⅜ ⅎ╢ ⌐ ⇔ ∆╢ ⌐≈™≡ ╩ ↑╢≤≤╙⌐⁸ ─

ה ╩ ⌐⇔√ ⅜⁸ ─ ⌐ ⅜╡⁸∕─ ⅜ ≢ ⌐ ⇔≈

≈№╢ ⌂ ₈ ₉─ ⌐ ∆╢↓≤╩ ≤⇔≡™ↄ↓≤⅜

≢∆⁹ 



 

 

↓─╟℮⌐ ╩ ≤⇔⌂⅜╠⁸ ╙ ⅝ ⅝⁸ ⅛╠ ╕≢ ⅜

≤⌂∫≡⁸ ⁸ ⁸ ⁸ ⅜ ה ⇔⁸Ɫה♪כ♁ⱨ♩ ⅛╠─ ₁

⌂ ╩ ⌐ ╘≡™ↄ≤≤╙⌐⁸∕─ ╩ ≢ ה ⇔⁸ ⌐

ה ╩ ∫≡™ↄ↓≤⅜ ≢∆⁹ 

╕√⁸ ⸗♬♃ꜞfi◓ │⁸ ⅜ ⌂ ┼ ╩ ∟⁸ ⌐ ⇔╗ ╩

⇔≡⅔╡⁸ ⌐ ↑√ ⅜ ─ ⌐≥℮ ↕╣≡™╢⅛╩ ∆╢√╘

⌐╙ ≢№╢√╘⁸ ⅝ ⅝ ⇔≡⁸∕─ ╩ⱨ▫כ♪Ᵽ♇◒⇔≡™ↄ↓≤⅜ ≢∆⁹ 

 

ₒ ₓ 

ה │⁸2015 ─ ◘Ⱶ♇♩≢ ↕╣√₈ ⌂ ─√╘─ 2030▪☺

▼fi♄₉⌐ ↕╣√2030 ╕≢─ ╠⅛♩♇◕כ♃─169הꜟכ◗─⁸17≢ ↕╣⁸

₈ ─ ≤⇔≡ ╡ ↕⌂™₉↓≤╩ ≤⇔⁸ ─ ─√╘⁸ ╩ ∆

╢↓≤⅜ ≢№╢≤ ↕╣≡™╕∆⁹ 

ה ─ ⌐ ↑⁸ ⁸ ╛ ⌂≥≢╙ ⅜ ╘╠╣≡™╕∆⁹ ⁸

⁸ ⁸ ⁸ │⁸ ⅛╠ ─ ⌐ ∫√ ה ╩

⇔╟℮≤∆╢⁸ ⌂ ╩ ∆╢ⱳ♥fi◦ꜗꜟ⅜ ™ ה ≤⇔≡⁸₈

₉≤⇔≡ ↕╣ 2021 3 ⁸ ─ ⌐ ↑ ╩ ⇔≡™╕∆⁹ 

─ꜟכ◗─17ה │⁸ 2- 42─►▼♦▫fi◓◔כ◐⸗♦ꜟ ⌐ ↕╣≡™╢╟℮⌐⁸

⁸ ⁸ ─ ≈─ │⅔ ™⌐ ⇔№∫≡™╕∆⁹ 

ה ╛ │⁸ ה ─ ≤⌂╢╙─≤ ⅎ╠╣≡⅔╡⁸ ─ ≤™

℮ ⌂⇔⌐│ ╛ ─ ⌂ │ ╡ √⌂™↓≤╩ ⇔≡™╕∆⁹ 

 

 

₈ ⅛╠│∂╘╢ ≠ↄ╡        

Ί ─ ⅝ Ver2.0₉    ₈ 29 ה ה  ₉  

2- 42 SDGs─►▼♦▫fi◓◔2   ꜟ♦⸗◐כ- ה 43 ה ─ ≤  

 



ĭ ꜠ȋᾓ ȈǝǠỡ 

 

й ╛ ╘↨∆  

─ ─ │⁸ ⌐ ∆≤⅔╡≢№╡⁸ ─ ╖≤ ─ ≤─Ᵽꜝ

fi☻⅜ ╦╣⁸↓─ ⁸ ≤ ≤⅜ ™ ≤⌂╡⁸ ≤ ≤─⅛⅛╦╡⅜ ⌐⌂∫≡⅝

≡™╕∆⁹ 

⁸ ⌂ ╛ ⌂≥⌐≈™≡⁸ ↄ─ ⅜ ╛ ─ ─⅝╣™↕╛⁸™╤™╤⌂ ⅜

⇔≡™╢ ╩ ╪≢™╕∆⁹ 

⁸ ⅜ ⌐ ╩ ∟⁸ ≤ ≤─⅛⅛╦╡╩ ╡ ∆≤≤╙⌐⁸ √⌂ ≤─⅛⅛╦╡

╩ ∆╢√╘⌐│⁸ ─ ⌐ ⇔≡ ╩ ╘╢↓≤⅜ ≢№╢↓≤⅛╠⁸

⌐ ↕╣╢╟℮⌐ ─4≈─ ─∕╣∙╣⌐≈™≡⁸ ⌐ ↑≡─ ╘↨∆ ╩

∆╢↓≤≤⇔╕∆⁹ 

⌐│⁸ ─ ⌐ ⇔≡ ⇔≡ ≢⅝╢⅝╣™⌂ ⁸ ─ ⌐ ⇔≡

╠⇔╩ ⅎ≡ ╣╢ ⅛⌂ ⁸ ⌂ ─ ⌐ ⇔≡ ⅜ ╗ ⌂ ⁸ ─

⌐ ⇔≡ ≤ ≤⅜┤╣№℮ ─ 4 ≈─ ╩⁸ ─ ╘↨∆ ≤⇔≡ ⇔╕

∆⁹ 

 

 

 

 

 

 

 



 

 

 ⇔≡ ≢⅝╢⅝╣™⌂  

⅝╣™⌂ │⁸ ⇔≡ ⁸ ⁸ ⁸ ≤⇔≡ ≢⅝╢↓≤⅛

╠ ╩ ⅛╠ ⅎ╕∆⁹╕√⁸ ╛ ⌂≥─ ⅜⅝╣™≢№╢↓≤│ ─ ╩ ╕∑⁸

≤ ╪∞╡⁸ ™∞╡∆╢⌂≥⁸∕─ ⌐ ₁╩ ™╕∆⁹ 

↕╠⌐⁸ ⌂ ─ ⌐⁸ │ ⌂ ≤⌂∫≡™╕∆⁹ 

∕↓≢⁸ ─ ⌐ ∫≡⁸ ─ ╠⇔⌐ ℮ ─ ╣╩ ⌂ↄ∆╢↓≤╛

╛ ⅛╠─ ╩ ∆╢↓≤⌂≥⌐╟╡⁸⅝╣™⌂ ╛ ⁸ ⌂≥╩ ⇔╕

∆⁹ 

⌐│⁸ ─↓≤╩╘↨⇔╕∆⁹ 

 

ᵑ ╩ ∆╢≤≤╙⌐⁸ ה ה ה ─ ⌐ ⇔√ 

⅝╣™⌂ ╩ ∆╢⁹ 

ᵒ ≤ ╪∞╡⁸ ™∞╡≢⅝╢⅝╣™⌂ ╩ ∆╢⁹ 

 

 ╠⇔╩ ⅎ≡ ╣╢ ⅛⌂  

╛ ≤⇔≡ ─ ╖╩ ⅎ╢≤≤╙⌐⁸ ⅝ ⌐≤∫≡─ ה

╩ ⅎ≡™╢ ─ ╛ │⁸ ╠╣√ ≢№╡⁸↓─ ╩ ⌐╦√∫≡ ⇔≡

™ↄ↓≤│ ⌂↓≤≢∆⁹ 

─ ⌐ ⅜╢ ⅛╪ ╛ ─ ה │⁸ ─ ╣╩ ⇔⁸ ─

╛ ⌂ ⌐╟╢ ─ ⌐╙≈⌂⅜╡╕∆⁹ 

⁸ ╣─ ⌂™ ─ ⌐⅔↑╢ ─ │⁸ ─ ╩╙√╠⇔╕∆⁹ 

∕↓≢⁸ ─ ⌐ ∫≡⁸ ─ ה ⁸ ─ ה ⁸ ≢─ ─

⌂≥╩ ℮↓≤⌐╟╡⁸ ╛ ─ ╩ ∆╢≤≤╙⌐⁸ ╛ ─ ⌂™ ╠

⇔╩ ⇔╕∆⁹╕√⁸ ╛ ≢─ ─ ™ ╩ ⇔⁸ ╩ ⌐∆╢ ≠ↄ╡╩

╘╕∆⁹ 

⌐│⁸ ─↓≤╩╘↨⇔╕∆⁹ 

 

ᵑ ה⅛╪ ╩ ↕∑⁸ ╛ ⅜ ⌂ↄ⁸ ╛ ╩ ⅎ╢ ╩ ∆╢⁹ 

ᵒ ⌐ ─ ╣⅜ ∂╠╣⁸ ╩ ⌐∆╢ ≠ↄ╡╩∆╢⁹ 

 

 ⅜ ╗ ⌂
™ ─ ∟

 

─ │∕╣∙╣⌐ ⇔√ ≢ ה ⇔≡⅔╡⁸ ⌐ ─ ⌂

╩ ≠ↄ∫≡™╕∆⁹ 

∕⇔≡⁸ ─ ⅜ ╩ ∆╢╟℮⌐⁸ ╛ ⌂≥⌐⅔↑╢ ⌂ │⁸

⅜ ∫≡™╢ ⌐╟╡⁸ ⌂ ╩ ⅎ≡™╕∆⁹ 

∕↓≢⁸ ─ ⌐ ∟⁸ ─ ╩│∂╘≤∆╢ ↄ─ ╩ ╡ ≡╢≤≤

╙⌐⁸∕╣╠⅜ ה ≢⅝╢ ╩ ה ⇔⁸ ⌂ ╩ ⇔╕∆⁹ 

⌐│⁸ ─↓≤╩╘↨⇔╕∆⁹ 

 

ᵑ ╛ ⌂≥≢ ─ ╩│∂╘≤∆╢ ↄ─ ╩ ╡ ≡╢⁹ 

ᵒ ─ ה ⌐ ⇔√ ╩ ה ∆╢⁹ 



ĭ ꜠ȋᾓ ȈǝǠỡ 

 

 ≤ ≤⅜┤╣№℮  

─№╢ ╛ ─№╢ ⌂≥│⁸ ₁⌐╛∆╠⅞╛ ™╩ ⅎ⁸ ⅛≢ ⌂ ╠

⇔─ ⌐≈⌂⅜╡╕∆⁹ 

∕↓≢⁸ ≤ ⇔╗ ╛ ∆╢ ╩ ╛⇔⁸ ─ ─ ≢ ↕╣ ╕╣√ ⌐

╦╢ ╡╛ ⌂≥─ ╛ ╩ ∆╢↓≤⌂≥⌐╟╡ ≤ ≤─┤╣№™╩ ⇔╕

∆⁹ 

│ ≤┤╣№℮↓≤≢ ⌐ ╩ ∟⁸ ⌐≈™≡ ╢↓≤⌐╟╡⁸ ╩ ╢ ⅜

↕╣⁸⅝╣™⌂ ─ ─ ⅜ ⅜╡╕∆⁹ 

⌐│⁸ ─↓≤╩╘↨⇔╕∆⁹ 

 

ᵑ ™╛ ┘─ ≤⇔≡⁸ ⇔╖─№╢ ╩ ∆╢⁹ 

ᵒ ╩ ⇔╖⁸ ┘⁸ ╢ ╩ ╛∆⁹ 

ὀʾẸ ЯИЌзрϽ

17.17 О˔ЕЗ˔ЄАФϬ
ʾ

σ Ὁχ
ὉКАЕм˔ϼξΨϤ

ΥӾϚ σ
Ὁ

6.6 τḩ βϥ
Ὁχ ῐʾᵕ

14.2 ᵤ ẉόלḰχ
Ὁχᵕ

15.1 ӽʾ Ὁ
ẉόζχЂ˔РІχ ʾᵕ
ʾⱱ ᴦ σ

ựσ χ

ρ ρΥώϦΚΞ

6..b ρ־ χḚ ΰ τΣ
Ϊϥ ӽЀЬвИГϰχ╥ᴥ
χ◦כʾếᴟ

11.4 ᴟӹ▀ẉόꜛ ӹ
▀χ ῐʾ

ᴟχ ʾ

Τϭ Ṑ χΰ

ϣΰϬ◦Πο
Ϧϥ Τσ

Ɫᾛχ ῟
6.1 ӗ ʾӗᴣσԐ χ

Τν σϯϼЈІχ
6..4 τ ΰʺ
τ Ϛ χ Ϭ τᾚ

11.5 ←ᵲτϢϥ♂ּי ʺ ᵲ
יּ ʺ Ὂↄ ﬞχᾚ
11.a ◕ ʺ ◕ ʺ

ḧχ ῨσνσΥϤχ◦כ

15.2 χᾚ χ ♁ʾ
ᵕ ʺ χ ᴥ

ὀʾẸ ЯИЌзрϽ

17.17 О˔ЕЗ˔ЄАФϬ
ʾ

ὀʾẸ ЯИЌзрϽ

17.17 О˔ЕЗ˔ЄАФϬ
ʾ

6..b ρ־ χḚ ΰ τΣ
Ϊϥ ӽЀЬвИГϰχ╥ᴥχ
ʾếᴟכ◦

3..9 ᵲ ʺל ότ ṓʺ
ẉόל χױ τϢϥ♂ ʾ
כ Ϭ τᾚ

ױ ᴻχ⌡ᾚ
ᴟʾḕẽḗ♪

ᵲ χ⌡ᾚל

ᶨ

6.2 Τν σᴞ ☼ ʾ־
☼ ϒχϯϼЈІ

6.3 ױ χᾚ τϢϥ ᵠל

ӗ ΰο πΦϥ
ΦϦΜσ

ὀʾẸ ЯИЌзрϽ

17.17 О˔ЕЗ˔ЄАФϬ
ʾ

ὀʾẸ ЯИЌзрϽ

17.17 О˔ЕЗ˔ЄАФϬ
ʾ
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3- 1 ─ ≤ SDGs◗כꜟ≤─  

╘↨∆═

⅝  

ⱴכ♥

 
 ∆╢SDGs◗כꜟ 

⇔≡

≢⅝

╢⅝╣™

⌂  

≠ↄ╡ ─ ה ⁸

 

⌂≥       
≠ↄ╡ ⁸

⁸

 ⌂≥        
╕∟≠ↄ╡ 

⁸

⁸  

⌂≥      

ה ≠ↄ

╡ 

≢─ ⁸

ה ─ ⁸

 ⌂≥     

╠⇔╩

ⅎ≡

╣╢ ⅛

⌂  

≠ↄ╡ ─ ה ⁸

 

⌂≥       
≠ↄ╡ ─ ה ⁸

√╘ ה ─

 ⌂≥      
╕∟≠ↄ╡ ─ ה

─ ⁸

─  ⌂≥     

⅜ ╗

⌂

 

≠ↄ╡ 
⁸√╘

─  ⌂≥ 
     

╕∟≠ↄ╡ 
ⱦ○♩כⱪ  ⌂

≥ 
     

ה ≠ↄ

╡ 

≠ↄ╡⁸

ה ─ ⁸

⁸ 

⌂≥       

≤ ≤

⅜┤╣№

℮  

≠ↄ╡ ─

⁸ ⁸

√╘ ─  ⌂≥      

╕∟≠ↄ╡ 
ⱦ○♩כⱪ  ⌂

≥ 
     

ה ≠ↄ

╡ 

⌂ ─

─ ⁸ ה

─ ⁸ ה

─  ⌂≥    

 



 

 

к ⌂ ─ │ ⌐ ∆╢  

↓─ ≢│⁸ ⌐ ∆╢ ≤ ╩ ∆╢ ─ ⌐ ∂√

╩ →╕∆⁹ 
 

  

 

≤ ≤─ ⅛⌂⅛⅛╦╡─  
 

↓─ │ ⌐ ≠⅝ ⌐⅔™≡ ⌂ ╩ ╘╢↓≤╩ ≤⇔≡

™╕∆⁹↓─√╘⁸ ⌐⅔™≡╙ ─ ≤⇔≡ ≤ ⌐ ≤ ≤─

⅛⌂⅛⅛╦╡─ ה ╩ →╕∆⁹ 

 

 fi●כ꜡☻∆↨╘╩ 

₈ ⁸ ∫≡™╢↓─ ₉⅛╠ 

┼─ ─ ╣╩ ⇔≡⁸≢⅝╢↓≤⅛╠ ╘╟℮ 

 

  ≢№╢ ≤ ≤─ ⅛⌂⅛⅛╦╡─ ╩ ∆╢√╘⌐│⁸ ─ ⁸

╛ ─ ⅜⁸ ─ ─ ╛ ⌐⅔↑╢ ─ ╩ ≡⁸ │ ─ ╕≢

╣╢↓≤⁸∕─ ⅛╠ ⇔√ ⅜ ┘ ⌐╟∫≡⁸ ─ ╛ ⌐ ∆╢⁸≤™

℮ ╩ ∟ ╩ ╘╢↓≤⅜ ⌐⌂╡╕∆⁹╕√⁸ ─ ה ⅜ ╖⁸

⌂ ≠ↄ╡┼ ⇔≡™ↄ↓≤╩ ⌐∆╢↓≤⅜ ≢∆⁹ 

 

↓─√╘⁸ ╩ ∆ ≤⇔≡⁸₈₈ ⁸ ∫≡™╢↓─ ₉⅛╠ ┼─

─ ╣╩ ⇔╟℮₉╩ →╕∆⁹ 
 
 

  

╩ ─ ⅜⌂↕╣≡™╢ ╩ ⌐⁸ ─╕≤╕╡╩ ⇔

≡ ⁸ ⁸ ⁸ (

) ─ 4 ⌐ ↑⁸∕╣∙╣─ ─ ⁸ ╩ ⇔≡⁸ ─ ╕⇔™(∕℮№∫≡

╒⇔™) ─▬ⱷכ☺╩ ≤⇔╕∆⁹ 

↕╠⌐⁸ ⌐ ↑≡─ ╩ ╛ ה ─ ⌂≥≢ ⇔╕∆⁹ 

  

 

 

 

 

 

 

 

 

 

 

 



Į βЋǱ ⱦ ǵ ֕Ƕᶥⱥǲ ǠȒ  

 

 

 

 

4- 1 ─

 
 

Ἒ ╛ ⌂≥⁸ ≤ ⇔√ 

─ ה  

ủ ╛ ⌐ ⇔√ ╛ ─ 

≤ ⌂≥ ─ ⌐╟

╢⁸ ⌐ ⇔╖ ™ ╛ ╩  

ủ ⌐ ⇔≡™╢ꜜ◦ ⌂≥⁸ 

↓─ ⌐ ⌂ ─ ─  

ה  
 

Ἒ ╩ ⇔ ≤ ╩ ╗  

Ἒ ≤ ⇔√⁸ №┤╣╢

 

ủ ⅜ ⅝ ℮ ⅜ ⅛⌂  

ủⱣכ♪►◊♇♅fi◓╛ ┘⅜ 

⇔╘╢  

ủ ╛ ⌂≥ ⅜№╢ ╣ 

ה  
 

Ἒ ⅜ ⅎ╢╕∟≠ↄ╡ 

ủ ─ ⌐╟╡ ⅜ ╠╣ 

⅜ ⇔╘╢ ⌂ ─  

ủ ⌐⅔™≡ ⅜ ⅛⌂  

╛ꜜ◦ ⌂≥─  

( )  
 

Ἒ ╩ ⇔√™  

Ἒ ⅝ ╩│←ↄ╗√╘ ╩ ╢ 

ủ ─ ⅜ ⅛≢⁸ ╛ ⌂≥ 

⅜ ╠╣╢  

ủ ה ╩ ╘ ╩ 

∆╢√╘ ─  

 

 

 

 

 

 



į ș ǠȒǦȈǲὕ ǠȒ  

 

л ╩ ∆╢√╘⌐ ∆╢  

 ─  

⌂ ⌐ ↑√ ─ ( )  

─ ⌂ ⌐ ↑√ │⁸ ⌐ ⌐≈™≡─ ⅝

╡ ⅛╠ ╩ ™⁸230─ ⅜ →╠╣≡⅔╡╕∆⁹ 

│⁸ ─ ≤ ∆ ╩ ∆╢√╘ ─ ≢ ⇔√ ( ⅝╣™

⌂ ⁸ ⅛⌂ ⁸ ⌂ ⁸ ┤╣№℮)╩ ⁸ ≢ⱴכ♥ ⇔√ ( ⁸

⁸ ╕∟ ⁸ )╩ ≤⇔≡⁸ ↄ ╡ ∆↓≤⌐╟╡⁸ ≢ ⌂

≤⌂╢↓≤⅛╠⁸∕─ ⅜ ⅎ╢ ≤⇔≡ ⇔⁸ ─ ╛ ─ ⌂≥

⌐ ∆╢ ╙№╦∑≡⁸ ≤⇔≡ ⌐ ⇔╕⇔√⁹ 

 

5- 1 ─ ⌂ ⌐ ↑√ ─  

⅝╣™⌂
⅛⌂

⌂ ┤╣№℮

≠ↄ╡ 1 16 1 0 3 21

≠ↄ╡ 6 9 5 1 1 22

╕∟≠ↄ╡ 8 44 2 3 23 80

≠ↄ╡ 36 5 22 17 27 107

51 74 30 21 54 230  
β ─ ⌐ ∆╢ ⌐≈™≡│⁸ ₁ ⇔≡™╕∆⁹ 

 
 

 

 

 

 

 

─√╘─  

ᵑ ─  

ᵒ ─  

ᵓ ה ה ה ─  

ᵔ ─ ה  



 

 

ủ ▪◒◦ꜛfi  ♩כ◦

─ ⌂ ⌐ ↑√ ─ ⁸ ⌂ ╩▪◒◦ꜛfi ⁸≡⇔≥♩כ◦

⌐ ⇔╕⇔√⁹ 

─ ╩ ⌐ ↑√4≈─╘↨∆ ( ⇔≡ ≢⅝╢⅝╣™⌂ ⁸

╠⇔╩ ⅎ≡ ╣╢ ⅛⌂ ⁸ ⅜ ╗ ⌂
™ ─ ∟

⁸ ≤ ≤⅜┤╣№℮ )↔≤⌐

▪◒◦ꜛfi ≡⇔≥♩כ◦ →⁸ ⌐ ∂√ ╩ ™⁸ ≢ ⇔≡ ╘╕∆⁹ 

╕√⁸ ⌐ ∆╢ ⌂ │⁸ ⌐ ↑√ )ⱴכ♥ ⅜ ∆

╢ ≠ↄ╡ ⁸ ≤ ⅜ ⌂
↕≤

≠ↄ╡ ⁸ ⅜ ∂╠╣╢╕∟≠ↄ╡ ⁸ ≤ ╩≈⌂←

≠ↄ╡ ≠ↄ╡)↔≤⌐▪◒◦ꜛfiכ◦ה♩≤⇔≡ →⁸ ⌐ ∂√ ≠ↄ╡╩

╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ≠↑√ ─  

⌂ ⌐ ↑√ ( )  
 230─  

─  
▪◒◦ꜛfiכ◦ה♩ 

 

─  
▪◒◦ꜛfiכ◦ה♩ 

⅜ ∆╢ ≠ↄ╡⌐ ↑≡ 

⁸ ⌂≥ 

 

≤ ⅜ ⌂ ≠ↄ╡⌐ ↑≡ 

─ ⁸ ─ ⌂≥ 

 

⅜ ∂╠╣╢╕∟≠ↄ╡⌐ ↑≡ 

⅝ ⸗♬♃ꜞfi◓⁸ ⌂≥ 

 

≤ ╩≈⌂← ה ≠ↄ╡⌐ ↑≡ 

ⱪꜝ◙ ⁸ ─ ⌂≥ 

 

⇔≡ ≢⅝╢⅝╣™⌂ ─√╘⌐ 

⁸ ⌂≥ 

╠⇔╩ ⅎ≡ ╣╢ ⅛⌂ ─√╘⌐ 

─ ⁸ ⌂≥ 

 

⅜ ╗ ⌂ ─√╘⌐ 

√╘ ─ ⁸ ≠ↄ╡⌂≥ 

 

≤ ≤⅜┤╣№℮ ─√╘⌐ 

ⱦ○♩כⱪ ⁸ ─ ⌂≥ 

 

  



į ș ǠȒǦȈǲὕ ǠȒ  

 

 ─ ⌂  

≈─ ╩ ∆╢√╘⌐ 

ᵑ ⇔≡ ≢⅝╢⅝╣™⌂ ─√╘⌐ 

╛ ה ⌂≥─ ─ ⌐│⁸ ╛⁸ ⁸ ╛ ⅛╠─

⅜ ≤⌂╡╕∆⁹ 

─ ⌐⅔™≡│⁸ ⁸ 20 6 ≢ ╩

⇔≡™╕∆( 2020 3 )⁹ 

╕√⁸ ─ ≈ ─ ⅛╠─ ╩ ∆╢√╘⌐ ⅜ ⇔ ∆╢

│⁸ ⁸ ⁸ ⁸ ⁸ ┘ ≢

⇔≡™╕∆⁹ 

↓─╒⅛⁸ ≢│⁸ ─ ≤╙™ⅎ╢ ⅜ ↕╣≡

™╕∆⁹ 

╕√⁸ ( ╩ ╗)─ ╩ ∆╢√╘⁸ ⅜ ≤⌂

╡⁸ ╩ ╘ ה ┘ ⌂≥⅜ ⇔≡ ⇔√ ⌐

⅔™≡⁸ ⌂ ה ─ ╛ ⌂ ─ ⌂≥╩ ≤⇔√

⅜2007 3 ⌐ ↕╣⁸2013 3 ⌐ 1 ⇔ ⁸2015 3 ⌐ 2 ⇔

⁸2017 6 ⌐│₈ ₉≤ ⅜ ╖⁸ ⌂ ╙ ╘≡™

⅝╕∆⁹ 

⌐ ┼─ ╙ ≤⌂∫≡™╢ⱪꜝ☻♅♇◒↔╖⌐≈™≡│⁸2020 ⌐

↔╖♀꜡ №™∟ ⌐⅔™≡⁸₈№™∟ⱪꜝ☻♅♇◒↔╖♀꜡ ₉╩ ℮⌂≥⁸

₈ⱳ▬ ≡─ ₉⁸₈ ⱪꜝ☻ ꜟ◒▬◘ꜞ⁸☻כꜚꜞ⁸☻כꜙ♦ꜞ ꜞⱨꜙכ☼ ─

₉⁸₈ⱪꜝ☻♅♇◒ ─ ╛ ₉⌂≥ ⁸ ⁸ ⅜ ⇔⁸ ╩№→

√ ╩ ⇔≡™╕∆⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ  

ủ ─  

ủ ─  

ủ◄◖ⱨ□כⱴכ─  ⌂≥ 

ủ ─  

ủ  

ủ ⌂≥  ⌂≥ 

ủ ≢─  

ủ ה ─  

ủ  

ủ ה ─  ⌂≥ 

 

 

ủ ─ ה  

ủ  ⌂≥ 



 

 

ᵒ ╠⇔╩ ⅎ≡ ╣╢ ⅛⌂ ─√╘⌐ 

⅛╪ ╛ ╩ ה ∆╢↓≤│⁸ ╩ ∆╢∞↑≢⌂ↄ⁸ ─ ╣╩

⇔⁸ ─ ╛ ⌂ ⌐╟╢ ─ ╛ ⌐╙≈⌂⅜╡╕∆⁹ 

╛ ─ ה ╩ ╘╢≤≤╙⌐⁸ ─ ⌐ ™ ─ ⅜ ⇔⁸

⅛╪ ⅜ ╕∫≡⅝≡™╢↓≤⅛╠⁸ ⌐╟╡ ⌐⌂∫√ ╩

⌐ ∆╢↓≤╛ ⱴ☻─ ⌂≥─ ה ╩ ╘╕∆⁹ 

↕╠⌐⁸ ─ ╛ ⌐ ╘╢≤≤╙⌐⁸⅝╣™⌐⌂∫√ │⁸

⌂ ≤⇔≡♩▬꜠⌂≥─ ╛ ─ ⁸∑∑╠⅞ ⌂≥⌐ ∆╢↓≤⅜

≢∆─≢⁸ ╩ ╡╕∆⁹ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ủ ─ ה  

ủ√╘ ה ─  ⌂≥ 

ủ ─ ה ─  

ủ ─  

ủ ─ ה  

ủ ─  ⌂≥ 

ủ ─ ה  

ủ  ⌂≥ 

 

ρ  
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ᵓ ⅜ ╗ ⌂
™ ─ ∟

─√╘⌐ 

╛ ⁸√╘ ⌂≥─ ⌐│⁸ ⌂ ⅜ ה ⇔≡⅔╡⁸∕─ ⌐

─ ⌂ ╩ ≠ↄ∫≡™╕∆⁹ 

↓℮⇔√ ⅜ ╗ ⅛⌂ ╩ ∆╢⌐│⁸ ─ ה ─≈⌂⅜╡╩ ∆

╢ Ⱡ♇♩꞉כ◒(◄◖꜡☺◌ꜟⱠ♇♩꞉כ◒)─ ⅛╠⁸ ╩ ⇔≈≈↓╣╠

─ ∕─╙─╛⁸ ─ ╛ ⌂≥╩ ⇔≡™ↄ↓≤⅜ ≢∆⁹ 

≢│⁸ ≤⇔≡╙ ↕╣╢ ╩ ╘≤∆╢ ⌂ ─ ה

⌐ ⅜╢ ≠ↄ╡ ⌐ ╡ ╖╕∆⁹ 

─ ⌐⅔™≡│⁸ ⁸ ─ ─∆←╣≡™╢ ⅜ ↄ⁸↓╣╠─

│ ₁─ ™─ ≤⌂∫≡™╕∆⁹ ⌐⅔™≡╙⁸ ה ≤™∫√

≤─ ⅜ ╘╠╣╢╟℮⌐⌂╡╕⇔√⁹∕↓≢ ₁─ ─ ⁸ ╩

⇔√ ≤ ─ ⅛⌂ ╩ ⇔≡ ╛ ─ ⌐ ⇔≡™⅝╕

∆⁹ 

╕√⁸ ⁸ ⁸ ⌂≥ ⌂ ⅜ ה ∆╢₈ Ⱡ♇♩꞉כ◒

₉─ ≤─ ╩ ™⁸ Ⱡ♇♩꞉כ◒─ ⁸ ╩ ∫≡™⅝╕∆⁹ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ≠ↄ╡  

ủ ה ─  

ủ  

ủ◄◖♩כfi( ≤ ─ )─  ⌂≥ 

ủⱦ○♩כⱪ  ⌂≥ 

ủ  

ủ√╘ ─  ⌂≥ 

 

 

 



 

 

 

ᵔ ≤ ≤⅜┤╣№℮ ─√╘⌐ 

─№╢ ╛ ─№╢ ⌂≥│⁸ ₁⌐╛∆╠⅞╛ ™╩ ⅎ⁸ ⅛≢ ⌂ ╠ 

⇔─ ⌐≈⌂⅜╡╕∆⁹ 

≢│⁸ ⌐ ⇔╖╩ ∂╢╟℮⌂⁸ √⌂┤╣№™─ ─ ╛⁸ ─ ╛ ╩

╕ⅎ√ ⅝√ ≠ↄ╡≤⇔≡⁸∕╣∙╣─ ─ ≈ ╩ ⇔√ ╛⁸ ─

╩ ╛ ≤ ⇔≡ ∫≡™⅝╕∆⁹ 

│⁸ ⇔™ ╛ ₁⇔™ ⌂≥─ ─ ╩ ⇔⁸ ⅜ ─ ⁸ ⁸

╩ ⇔≡⅝╕⇔√⁹↓─√╘⁸ ⁸ ⁸

⌂≥⌐╟╡⁸ ₁⅜ ⇔╖╛∆™ ⌂ ╩ ⇔╕∆⁹ 

╕√⁸ ⌐ ⌐ ∆╢ ─ ⁸√╘ ⌂≥─ │⁸ ─

─ ⁸ ─ ⁸ ─ ⁸ ─ ─ ⌂ ╩╙∫≡™╕∆⁹

↓─√╘⁸ ─ ה ≤ ⌐⁸ ─ ∆╢ ╩ ⇔⁸

⅛≢ ™─№╢ ⌂ ╩ ∆╢ ╩ ⇔≡™⅝╕∆⁹ 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ⌂ ─ ─  

ủ ה ─  

ủ ה ─  ⌂≥ 

ủ ─  

ủ  

ủ√╘ ─  ⌂≥ 

  

  

 

ủⱦ○♩כⱪ  ⌂≥ 
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₈ ₉─√╘⌐ 

ᵑⱤכ♫♩כ◦♇ⱪⱪ꜡☺▼◒♩ 

ה ⸗♬♃ꜞfi◓ (  ▪◒◦ꜛfiכ◦ה♩ )  

   ⌂ ⌐ ╩ ∫≡╙╠℮√╘ ⸗♬♃ꜞfi◓ ╩2009 ╟╡ ⇔

≡™╕∆⁹ p30 ↓─ ╩ ∂≡ ↄ─ ⌐ ─ ╩ ╘≡╙╠™⁸

┼─ ─ ╩ ╡╕∆⁹ 

 

ה ≤─ ( ) (  ▪◒◦ꜛfiכ◦ה♩ )  

 ─ ╩ ∆╢√╘─ ╖─ ≤ ╡ ╖╩ ∆╢↓≤╩ ≤⇔≡⁸

2007 3 ⌐ ⌐╟∫≡ ↕╣√ ≢│⁸

⌐ ↑√ ●כ꜡☻

fi ≤ ╩

⇔⁸ ⌐

↑ 3≈─

┘ 9 ≈─

⌐ ∫≡⁸ ה

ה ⌐ ∆╢

╩ ∆╢↓≤

≤⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

ᵒ ™ ≠ↄ╡ ה ה  

∟™№₈ה ≤ ≠ↄ╡ ₉╩ ⇔√⁸NPO⁸Ⱳꜝfi♥▫▪ ╛ ─ ⌂ ⅜ ℮⁸

⌂ ≤ ─ ╛ ─ ⌐╟╡ ─ ╩ ™╕∆⁹ 

ה ╩ ⌐ ╛ ┼─ ╩ ╘≡╙╠℮₈ Ɽ♩꜡כꜟ ₉ ╩

∂≡⁸ ↄ─ ⌐ ┼─ ╩ ╘≡╙╠™╕∆⁹ 

∟™№₈ה ⱪꜝ◙₉ ─ ⌐⅔™≡⁸ ⁸ ⁸ ╩│∂╘≤⇔√

╩ ⇔≡™⅝╕∆⁹ 

ה ─ Web◘▬♩₈ ⌂ ╩ ⇔≡₉⌐⅔™≡⁸ ⸗♬♃ꜞfi◓

⁸ ┘ ⌐ ╢ ╩ ⇔≡™⅝╕∆⁹╕√⁸ ─

◘▬♩⌐⅔™≡⁸ ─ ⁸ ╠∆√╘─ ⌐≈™≡ ⇔≡™⅝╕∆⁹ 

 



 

 

ₒ▪◒◦ꜛfiכ◦ה♩( ─ )ₓ                       

 

5- 2 INDEX( ─ )  

⅝╣™⌂ ⅛⌂ ⌂ ┤╣№℮ ╕

∟

-1
─

⁷
ừ ủ ủ

-2 ─ ừ Ừ ủ

-3 ─ ừ ủ Ừ

-4 ─ ⁸ ừ Ừ ủ ủ

-5 ─ ừ ủ Ừ

-6 ◖Ⱶꜙ♬♥▫ ⱪꜝfi♩─ ừ ủ Ừ

-7 ─ ừ Ừ

─ ừ Ừ

─ ừ Ừ

ừ Ừ

ừ Ừ

ừ Ừ

-10 ─ ─ ừ Ừ

─ ừ Ừ

⁸

─
ừ Ừ

-12 ─
⁸

─
ừ Ừ

√╘ ─ ừ Ừ ủ

⁸

√╘ ─
ừ Ừ ủ

≠ↄ╡ ─ ừ Ừ

─fiכ♩◖◄ ừ Ừ

─ ừ Ừ

─fiכ♩◖◄ ừ Ừ

⌂ ─ ─ ừ Ừ

─ ừ Ừ

⸗♬♃ꜞfi◓─ ừ Ừ

─ ừ Ừ

⸗♬♃ꜞfi◓─ ừ Ừ

⸗♬♃ꜞfi◓─ ừ Ừ

ừ Ừ ủ

─ ừ Ừ

─ ה ừ Ừ

⁸ ⁸

─ ה
ừ Ừ

⸗♬♃ꜞfi◓─ ừ Ừ

ừ ủ Ừ

ừ ủ ủ ủ Ừ

⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓
-16

≤─
-17

√╘ ─

ⱴכ♥

─

─

≠ↄ╡

-15ⱦ○♩כⱪ

-8

-9

-13

-11

-14

 

─ ─ ⁸ ⌂ ╩▪◒◦ꜛfiכ◦ה♩≤⇔≡ ⇔╕⇔√⁹ 
β ⌐≈™≡│ ╩ ↕™⁹ 

ⱴכ♥   ─ Ừ ⱴכ♥╢√  ủ ⱴכ♥⌂  
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 ─ ⌂  

─ ⌐ ⇔≡│⁸ ⌐ ↑√ )ⱴכ♥ ╩ ↕∑╢ ≠

ↄ╡ ⁸ ≤ ⅜ ⌂
↕≤

≠ↄ╡ ⁸ ⅜ ∂╠╣╢╕∟≠ↄ╡ ⁸ ≤ ╩≈⌂← ≠ↄ

ה╡ ≠ↄ╡ ) ⌐▪◒◦ꜛfiכ◦ה♩╩ →⁸ ⌐ ∂√ ≠ↄ╡╩ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ │⁸ ┘ ⅛╠ ↕╣√ ⁸ 

⌐╟╡ ⇔╕⇔√⁹ 

 

1 ─ ( ⁸ ⁸ )  

ה    

ה  

ה  

ה  

ה  

ה  

ה   ה ה   

 

2 BOD⁸COD  

2019ה   ┘ ─ ( )  

2019ה    ─  

 

3 ⁸ ─ ⁸ ─ ה ⁸ ≢─ ⁸ ≤ ⁸ 

    

ה ⁸ ⁸ 

ה ⁸ ⁸ ╘ 

┘ 

⁸ ─ⱱכⱶⱭכ☺ 

ה ─   



 

 

 

 

 

5- 1  

 

 

─  
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ₒ ₓ  

 

ủ ─  ủ 2016 ─ ⇔  

 

  41 km 
  299 km2 

 

ủBOD 75% ─  

 

 

 

 

 

 
) 2019   

 

 

 

 

 

 

 

 

 

 

ủ ─ ה  

 

 

) ⁹╙≤╙≤∕─ ⌐™⌂⅛∫√─⌐⁸ ⌐╟∫≡ ⅛╠ ∫≡⅝√  

( )─℮∟⁸ ( ⌐╟╢ ⌐ ╢ ─ ⌐ ∆╢ )≢⁸

⁸ ─ ה ⁸ ⌐ ╩ ⅎ╢⅔∕╣─№╢╙─╩ ≤⇔≡

⇔⁸ ה ה ה ה ה ⌂≥╩ ∆╢≤≤╙⌐⁸ ╩ ╘╢↓≤≢ ─

╩ ∫≡™ↄ↓≤≤⇔≡™╢⁹ 

  pH BOD SS DO 

 D 
6.0  
8.5 

8mg/l  
 

100mg/l 
 

2.0mg/l  
 

 
ủ │ ↄ│ ≤⇔≡
╦╣⁸ ≤ ⌐ ╕╣√ ╩
╣ ⌐ ™≢™╢⁹ 

ủ ⌐│ ⅜⌂ↄ⁸ ─
╩ ⅛╠─ ⌐ ⇔≡™╢⁹ 

ủ ─ ⅜ ♀꜡ⱷכ♩ꜟ
≢№╢⁹ 
ủ 40 ─ ⌐ ℮
─ ⌐╟╡ ⌐ ⇔√
─ ⁸ │ ⅜ ≤⌂∫
≡™╢⁹ 
ủ ─◖fi◒ꜞכ♩ ⌂≥ ⌂
⌂≥⌐╟╡ ─ ה ⅜ ╩
↑≡™╢ 

ủ ⌐ ⌂ꜜ◦ ⅜ ↕╣
≡™╢⁹ 

ꜜ◦ 
◑fiⱩ♫⁸⸗♠◗⁸♃▬ꜞ◒Ᵽꜝ♃♫◗⁸ⱷ♄◌⁸◌♄ꜘ◦  

 

─  
)  

0

20

40

60

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l)

E(10mg/l )⁸

D(8mg/l )

β ⌐№√∫≡│⁸ 100
╩ ⇔≡⁸ ⌐╟╢
≤ ╩ ⇔√

⅜↕╣≡™╕∆⁹ 



 

 

ₒ ₓ  

 

ủ ─  

 

 

 

 

 

ủ ≤  

 

 

 

 

 

 

 
Ἒ ╛ ⌂≥⁸ ≤ ⇔√ ─ 

ה  
ủ ╛ ⌐ ⇔√ ╛ ─ ≤  
⌂≥ ─ ⌐╟╢⁸ ⌐ ⇔╖ ™ 
╛ ╩  

ủ ⌐ ⇔≡™╢ꜜ◦ ⌂≥⁸↓─ ⌐ 
⌂ ─ ─  

ủ │ ╩ ⇔≡™╢⅜⁸ ⅛╪⅜™ ⌐│ ─ ╛∕╣⌐ ℮ ─ ⅜
╠╣╢⁹ 

ủ │ 40 ↓╤─ ─ ⌐╟╡ ⅜ ⇔√⅜⁸ ─ ┼─
╛ ⌐╟╡ │ │ ⇔≡™╢⁹⇔⅛⇔⁸ ⅝ ⅝ ╛ ⅛╪ ≤

─ ⅜ ≢№╢⁹ 
ủ ⌐◖fi◒ꜞכ♩ ╛ ⌐╟╢ ⌂ ≤⌂∫≡⅔╡⁸ ─ ה ⅜
╩ ↑≡™╢↓≤⅛╠⁸ ⌐ ⇔√ ≠ↄ╡⅜ ≢№╢⁹ 

ủ ─ ⌂≥⌐╟╡⁸ ─ ╛ ⅛╪ ─ ⅜ ↕╣╢↓≤⅛╠⁸
─ ≤ ⌐⅔↑╢ ⌂≥ ⅛╪ ─ ⅜ ≢№╢⁹ 
ủ ─ ⌐│⁸ ⌂ꜜ◦ ⅜ ↕╣≡⅔╡⁸ ─ ה ╩ ∫≡™╢↓≤
⅛╠⁸↓╣╠─ ⅜ ≢№╢⁹ 

ⱷ♃►◊כ♃כ  

( )  

ⱷ♃►◊כ♃כ ( ﬞ )  
 ⅜ ─ ╩ ⌐⁸ ≤ ≤─ ─ ה ה ─ ╩

≤⇔⁸ↄ╠⇔≤ ─ ⁸כ♫כ◖ ⱪ⌂≥⁸כ♩○⁸ⱦכ♃▪◦─ ⅜ ╖≡⁸┤╣≡⁸
√⇔⅛╘≡ ה ⇔⁸ ≢⅝╢ ≤⇔≡⁸ ☿fi♃כ⌐ ⇔≡2000 4

15 ⌐ ⇔√⁹ ─ⱦ○♩כⱪ│⁸ ⌐╟╡ ↕╣≡™╢⁹ 
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ₒ▪◒◦ꜛfiכ◦ה♩( ─ )ₓ  

 

5- 3 INDEX( ─ )  

⅝╣™⌂ ⅛⌂ ⌂ ┤╣№℮ ╕

∟

-1 ─ ừ ủ Ừ

-2 ─ ⌂ ừ ủ Ừ

─ ừ Ừ

─ ừ Ừ

─ ừ ủ Ừ

⸗♬♃ꜞfi◓─ ừ ủ Ừ

ừ Ừ

ừ Ừ

ừ Ừ

-6⌂↔╛ ─ ≠ↄ╡ ─ ừ Ừ ủ

ⱴכ♥

⸗♬♃ꜞfi◓

─

-3

-5

-4

 

─ ─ ⁸ ⌂ ╩▪◒◦ꜛfiכ◦ה♩≤⇔≡ ⇔╕⇔√⁹ 
β ⌐≈™≡│ ╩ ↕™⁹ 

  Ừ ⱴכ♥╢√  ủ ⱴכ♥⌂  

      ≤ ∆╢√╘⁸ ╩ ⇔√▪◒◦ꜛfi◦כ♩│ ≢ ⇔≡™╕∆⁹ 

 

 

 



 

 

ה  

 

 

5- 2  

 

─  
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ₒ ה ₓ  

ủ ─  ủ 2016 ⁸2019 ─ ⇔  

 

ה  

( )   
        ( )  

 229 km 
 5, 275 km2 

ה  

( ) ה  
 4 4 km 
 55 6 km2 

ה  

( )  
     ( )  

 96  km 
 1, 010 km2 

ה  

( )  
 22  km 
 249 km2 

ה  

( )  
 30 km 
 112 km2 

 

 

 

ủBOD 75% ─  

 

 

 

 

 

 

 

 
 ) 2019   

 

 

 

 

 

 

 

 

 

  pH BOD SS DO 

⁸

⁸ ( 1)  
A 

6.5  
8.5 

2mg/l 
 

25mg/l  
7.5mg/l  

 

( 2)⁸

⁸  
C 

6.5  
8.5 

5mg/l 
 

50mg/l  
5.0mg/l  

 

⁸

⁸ ⁸  
D 

6.0  
8.5 

8mg/l 
 

100mg/l  
2.0mg/l  

 

⁸  E 
6.0  
8.5 

10mg/l 
 
↔╖ ─ ⅜ 
╘╠╣⌂™ 

2.0mg/l  
 

 
ủ │⁸ ╩ ≤⇔≡ ™⌐ ⌐ ╡⁸ ⌐ ∫≡ ─
╩ ⇔≡ ≤ ╩ ╪≢ ⇔≡ ╣ ⌐ ←⁹ 

ủ ≢№╢ │⁸∕─ ⌐ ⌂ √╘ ≢№╢ ╩ ⅎ≡™╢⁹ 
ủ ≢│⁸☻☼◘▬◖⁸♫●◄Ⱶ◒ꜞ⁸☻☺◦ⱴ♪☺ꜛ►⌂≥─ ⅜ ↕╣≡™╢⁹ 
ủ↓─ │ ≤ ⅛╠⌂╡⁸ ─ ╩⌂∆ ─ ╛ ∆╢
≢№╡⁸ ⅜ ╖⁸ ╛ │ ⇔≡™╢⁹ 

ủ │⁸ ─ ─ ⌐ ℮ ╣╩ ⅜ ╘⁸ ⅛╠ ╩ ≡
⅜ ⇔ ⌐ ╘╠╣ ⌐ ™≢™╢⁹ 
ủ ─ │◦◑⁸♅♪ꜞ ─ ≤⇔≡ ─ ╩ ╡⁸ꜝⱶ◘כꜟ ≢

⌐ ⌂ ≤⇔≡ ↕╣≡⅔╡⁸Ɫⱴ◦◑⌂≥─ ╙ ↄ ↕╣≡™╢⁹ 
ủ ≢│⁸▪ꜚ╛◦☺Ⱶ⌂≥─ ⅜ ╕╣≡™╢⁹ 

0.0

0.5

1.0

1.5

2.0

2.5

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l) A(2mg/l )

0

5

10

15

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l)

D(8mg/l )

0

5

10

15

20

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l)

D(8mg/l )

0

10

20

30

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l) ⱳfiⱪ

E(10mg/l )



 

 

ₒ ה ₓ  

ủ ─ ה  

 

 

 

ủ ≢─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ἒ ⅜ ⅎ╢╕∟≠ↄ╡ 
ủ ─ ⌐╟╡ ⅜ ╠╣ 
⅜ ⇔╘╢ ⌂ ─  

ủ ⌐⅔™≡ ⅜ ⅛⌂ 
╛ꜜ◦ ⌂≥─  

ה ≢│⁸ ⌐╟╢ ╡⁸ ה ╩ ≤⇔√
╛ ─ ≤⇔≡─ ⅜↕╣≡™╢⁹ 

ה Ⱡ♇♩꞉כ◒─  
─ ה ⁸ ≤ ⁸ ╛ ≤─ ה ╩ ≤⇔≡ ↕╣⁸

≢─ⱦ○♩כⱪ ⁸ ─ ⌂≥ ─ ⅜ ╦╣≡™╢⁹ 

≢│⁸ ⌐⅔™≡ ≤ ⅜ ≢⅝╢ ╕⇔™ ─ ╩ ╢√╘⁸Ⱬ♪
꜡─ ╛ √⌂ ─ ⁸ ─ ⅜ ╘╠╣≡™╢≤≤╙⌐⁸ 1000
⌂≥─ ⌐╟╢ ⌂≥─ ⌂ ⅜ ↕╣≡™╢⁹ 

│⁸2002 11 ⌐⁸ ─ ╡ ─ ≤⇔≡ꜝⱶ◘כꜟ ─ ⌐
⌂ ≤⇔≡ ↕╣√⁹2005 3 ⌐│⁸ ⁸ ⁸ ≢ ∆╢ ⅜
↕╣ ─ ⅜ ╘╠╣≡™╢⁹ 

ủ ≢│⁸ ╛ ⌐╟╢ ⅜ ⇔⅛∫√⅜⁸ ╛ ⌂≥≢
↕╣≡⅝√⁹⇔⅛⇔⁸ ─ ╛ ⌐ ⇔╗ ⅛╠↕╠⌂╢ ⅜ ╕╣╢⁹ 

ủ │ ≢№╡⌂⅜╠⁸ ─ ╛ ─ ⌂≥ ⅛⌂ ⌐ ╕╣⁸
⌂ ─ ה ─ ≤⇔≡ ≢№╢─≢⁸ ╛ ─ ⌂≥⌐╟╡ ╩ ↑
√ ─ ╩│⅛╢ ⅜№╢⁹ 
ủ ≢│ ╩ ⇔≡™╢╙──⁸ ⅛╪⅜™ ⌐ ⅜ ∆╢≤≤╙⌐ ∆╢
─ ≤ ⌂≥⌐╟╢ ⅛╪ ⅜ ≢№╢⁹ 

ủ ≢│⁸ ⌐╟╡ ─ ה ⅜ ⇔≡⅔╡⁸ ⌐ ℮ ≢№
╢ ─ ⌂≥ ─⅛╪ ⌐╙ ∆╢ ⌐
≠ↄ ⅜ ↕╣≡™╢⁹ 

ủ ≢№∫√ ⅜ ─ ⌂ ⌐╟╡ ─ ⅜ ≤⌂╡⁸ ≤
⇔≡─ ╙ ╦╣≡™╢⅜⁸ ╠╣√ ≢─ ⅜ ╦╣≡™╢⁹ ⌂ ╡─ ─
ה ┼─ ⅜ ╘╠╣╢⁹ 

 

 1973 ⌐  
⁸ ⁸ ─ ⁸ ╩ ≤⇔⁸ ─↕╠⌂╢ ⌐
↑⁸ ┼─ ╛⁸ ─♃כ♦ ⅜ ╦╣≡™╢⁹ 

 1979 ⌐  
┘ ╘ ─ 12 ╩ ≤⇔≡1973 ⌐ ↕╣⁸

─ ⁸ ⁸ ─ ⌂≥─ ⅜ ╦╣≡™╢⁹ 

 

 ♠ꜟꜜ◦⁸○◑⁸ꜘ♫◑ 

   ♪☺ꜛ►⁸♫ⱴ☼⁸○▬◌꞉⁸◌꞉ⱶ♠⁸◖▬⁸ⱨ♫⁸⸗♠◗ 

 ꜜ◦  

   ▪ꜚ⁸►♫◑ 

 

 1972 ⌐  
⁸ ⁸ ╩ ≤⇔⁸ ─↕╠⌂╢ ⌐ ↑⁸ ┼─ ╛⁸
─♃כ♦ ⅜ ╦╣≡™╢⁹ 



į ș ǠȒǦȈǲὕ ǠȒ  

 

ₒ▪◒◦ꜛfiכ◦ה♩( ─ ה )ₓ  

 

5- 4 INDEX( ─ ה )  

⅝╣™⌂ ⅛⌂ ⌂ ┤╣№℮ ╕

∟

-1 ─ ừ ủ Ừ

─ ừ Ừ

─ ừ Ừ

─ ừ ủ Ừ

⸗♬♃ꜞfi◓─ ừ ủ Ừ

─ ừ ₃ Ừ

─ ừ ₃ Ừ

⸗♬♃ꜞfi◓─ ừ ₃ Ừ

ừ Ừ

ừ Ừ

ừ Ừ

-6 ─ ừ Ừ

-7 ─ ừ Ừ ủ ủ ủ

-8
⌐ ≠ↄ

⁸

─
ừ Ừ

-9 ─ ─ ừ ủ Ừ

⸗♬♃ꜞfi◓─ ừ ủ Ừ

─ ừ ủ Ừ

-11 ─ ─ ừ Ừ

-12 ─fiכ♩◖◄ ừ ủ Ừ

-13 ─♪כ꜡◓fiꜞ◒▬◘ה ⌂ ─ ─ ừ Ừ

-14 ( ) ⌂ ─ ─ ừ Ừ

ừ ủ Ừ

ừ ủ Ừ

ừ ủ Ừ

─ ừ ủ Ừ

ừ ủ Ừ

─ ừ ủ Ừ

─ ừ ủ Ừ

⌂ ─ ─ ừ ủ Ừ

ừ ủ Ừ

-16 ừ Ừ

-17 ừ Ừ

─ ừ ủ Ừ

ừ ủ Ừ

─ ừ ủ Ừ

-19 ≢─▬ⱬfi♩─ ừ Ừ

-3

─

─ ╩ ╡╙≥∆ ≢─

⅝ ⸗♬♃ꜞfi◓

⸗♬♃ꜞfi◓

─-4

ⱴכ♥

─

-2

-5

-10

-15

-18

 
─ ─ ⁸ ⌂ ╩▪◒◦ꜛfiכ◦ה♩≤⇔≡ ⇔╕⇔√⁹ 

β ⌐≈™≡│ ╩ ↕™⁹ 

  Ừ ⱴכ♥╢√  ủ ⱴכ♥⌂  

      ≤ ∆╢√╘⁸ ╩ ⇔√▪◒◦ꜛfi◦כ♩│ ≢ ⇔≡™╕∆⁹ 

 



 

 

ה  

 

 

5- ה 3  

 

─  



į ș ǠȒǦȈǲὕ ǠȒ  

 

ₒ ה ₓ  

 

ủ ─  ủ  

ה  

 22. 7 km 
 119 km2 

ה  

 13. 6 km 
 26 km2 

 

ủBOD 75% ─  

 
0

5

10

15

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l)
C(5mg/l )

 
0

5

10

15

1976 1980 1985 1990 1995 2000 2005 2010 2015 2019

BOD(mg/l)
D(8mg/l )

 
 ) 2019   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ─ ה  

 

 

 

 

  pH BOD SS DO 

 C 
6.5  
8.5 

5mg/l 
 

50mg/l  
5.0mg/l  

 

 D 
6.0  
8.5 

8mg/l 
 

100mg/l  
2.0mg/l  

 

 

ủ │ ─ⱬ♇♪♃►fi≤⇔
≡ ╩ ⌐ ⅜ ⌐№╡⁸

≢ ⅜ ⇔≡™╢⁹ 
ủ │ ─ ﬞ ⅛╠

╩ ⌐ ⇔⁸1988 ⌐┤╢↕
≤─ ⸗♦ꜟ ─ ╩ ↑ ╕∟≠ↄ
╡ ─ ⅛╠ ⅜ ╘╠╣≡™╢⁹ 
ủ ─ │⁸ ↕ↄ╠─ ⅛╠
↕ↄ╠─ 100 ⌐ ↕╣ ─
≤⇔≡ ⇔╕╣≡™╢⁹ 
ủ↓─ ⌐│⁸ √╘ ╙ ↄ ∆╢⁹ 

≤⇔≡ ↕╣≡™╢  

( )  

─  

ⱱכⱶⱭכ☺╟╡ 

♠ꜟꜜ◦ 

◌⸗ ( )⁸◘◑  

( )Ⱳꜝ⁸☻☼◐⁸ⱴⱢ♀ 

   ( )◖▬⁸◑fiⱩ♫⁸○▬◌꞉⁸⸗♠◗⁸ 

       ◌꞉ꜜ◦ⱡⱲꜞ 



 

 

ₒ ה ₓ  

 

ủ ≢─  

 

 

 

 

 

 

 

 

 

ủ ≤  

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ἒ ╩ ⇔ ≤ ╩ ╗  
Ἒ ≤ ⇔√⁸ №┤╣╢  
ủ ⅜ ⅝ ℮ ⅜ ⅛⌂  
ủⱣכ♪►◊♇♅fi◓╛ ┘⅜ ⇔╘╢  
ủ ╛ ⌂≥ ⅜№╢ ╣ 

ủ ─ ↄ│ ─ ≢№╡⁸ ה ╙ ╩ ⌐ ⇔≡™╢⁹ 
ủ ⌂≥ ─ ™─ ≤⇔≡ ─ ⅜ ╪≢⅔╡⁸ ╩ ╘√ ≤ ⇔√

⅜ ╘╠╣≡™╢⁹ 

( ) ─  

│⁸1974 ⌐ √╘ ╩ ↕∑⁸1992 ⌐│ √╘
╩ ⇔≡⁸√╘ ╩ ה ה ─ ⅛╠ ╩ ∫≡™╢⁹ 

⌐ ∆╢ ╛⁸ ⌐╟╢ ⅜ ╦╣≡™╢⁹ 

⌂↔╛ ⱪꜝfi21  
⅜1997 1 ⌐ ⇔√⁹ ⌐ ⅝⁸ ≤ ╩ ⇔⁸ ⅝╙─╩ ╖⁸↕╠⌐

⌐ ™ ≠ↄ╡⌐ ∆╢ ≠ↄ╡╩ ⌐⁸ ─ ╩ ⅛⇔√ ≠ↄ╡─№╡ ⌐≈™≡
╩ ⌡╢⁹ 



į ș ǠȒǦȈǲὕ ǠȒ  

 

ₒ▪◒◦ꜛfiכ◦ה♩( ─ ה )ₓ 

 

5- 5 INDEX( ─ ה )  

⅝╣™⌂ ⅛⌂ ⌂ ┤╣№℮ ╕

∟

-1 ─ ừ ủ Ừ

─ ừ Ừ

─ ừ Ừ

─ ừ ủ Ừ

⸗♬♃ꜞfi◓─ ừ ủ Ừ

-4 ─ ừ Ừ

⸗♬♃ꜞfi◓─ ừ ủ Ừ

─ ừ ủ Ừ

-6
─

─ ─
─ ừ Ừ

-7⌂↔╛ ─ ≠ↄ╡ ─ ừ Ừ ủ

-8 ─ ừ Ừ

⅝ ⸗♬♃ꜞfi◓

-2

-3

ⱴכ♥

⸗♬♃ꜞfi◓

-5

 
─ ─ ⁸ ⌂ ╩▪◒◦ꜛfiכ◦ה♩≤⇔≡ ⇔╕⇔√⁹ 

β ⌐≈™≡│ ╩ ↕™⁹ 

  Ừ ⱴכ♥╢√  ủ ⱴכ♥⌂  

      ≤ ∆╢√╘⁸ ╩ ⇔√▪◒◦ꜛfi◦כ♩│ ≢ ⇔≡™╕∆⁹ 

 

 

 

 



 

 

( )  

 
 

5- 4 ( )  

 

─  



į ș ǠȒǦȈǲὕ ǠȒ  
 

 

ₒ ( )ₓ  

ủ ─  ủ  

ה  

 4.1 km 
 17.2 km2 

ה  

 5.9 km 
 12.0 km2 

ה  

 3.9 km 
 12.3 km2 

 

ủBOD ─  

0.0

5.0

10.0

15.0

20.0

2006 2010 2015 2019

BOD(mg/l)

 
0.0

2.0

4.0

6.0

8.0

10.0

12.0

2006 2010 2015 2019

BOD(mg/l)

 
 )  2019  ─  

 

 

 

 

 

 

 

 

 

 

 

 

ủ ─ ה  

 

 

 

 

 

  pH BOD SS DO 

 Ί 

  Ί 

 Ί 

 

ủ ─ ≤ ─ ⅜ ↄ⁸ ( ) │ ⅛╠⌂╢
≤⌂∫≡™╢⁹ 

ủ │⁸™∏╣╙ ⅜ ™⁹ 
ủ ⅝⌂ ⅜⌂™↓≤⅛╠ ↄ─√╘ ⅜ ╠╣≡⅝√⅜⁸ ⌐ ⅜ ⇔≡™╢⁹ 
ủ1961 ─ │ ה ה ≤╙⁸∕─ ╩ ⅛╠─ ⌐
⇔≡™╢⅜⁸√╘ ╙ ↕╣≡™╢⁹ 
ủ1994 ─ ⌐⅔™≡⁸ ♄ⱶ⌂≥─ ⅜ ⇔⁸ ≢ ⅛╪⅜™⌐╟╡ 65

⁸ ≢ 19 ⁸ ≢│ ⁸ ─ ⇔™ ⅜
╦╣√⁹ 
ủ1998 4 ⅛╠⁸ ─ ⅜ ⌐ ↕╣≡™╢⁹ 
ủ ─ ≢№╢ │⁸ ─ ╩ ≤⇔√

≢⁸1965 5 ⌐ ⇔√ ≢№╢⅜⁸ │ ⌐│ 1,600 ─ ⅜ ⅝ ╡
╕≈╡⅜ ↕╣╢⌂≥⁸ ₁⌐ ⇔╕╣≡™╢⁹ 

  ꜜ◦⁸◒◘ꜜ◦⁸ⱥⱷ●ⱴ⁸ⱴ◖⸗ 

╒  ▬♃♅⁸⸗◓ꜝ 

  ◌꞉►⁸◘◑ ⁸▬◌ꜟ♅♪ꜞ 

│  ▬◦●ⱷ⁸♬ⱱfi♩◌◕ 

 ♯ⱴ●◄ꜟ⁸♩ⱡ◘ⱴ●◄ꜟ⁸♄ꜟⱴ●◄ꜟ 

  ◑fiⱩ♫⁸⸗♠◗⁸ⱨ♫⁸ꜜ◦ⱡⱲꜞ⁸♪☺ꜛ►⁸ⱷ♄◌ 



 

 

ₒ ( )ₓ  

 

ủ ─  

 

 

 

 

 

 

ủ ≢─  

 

 

 

ủ ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ἒ ╩ ⇔√™  
Ἒ ⅝ ╩│←ↄ╗√╘ ╩ ╢ 
 
ủ ─ ⅜ ⅛≢⁸ ╛ ⌂≥⅜ ╠╣╢  
ủ ה ╩ ╘ ╩ ∆╢√╘ ─  

ủ ⅜ ↄ⁸ ╛ ╣─ ⅛╠ ⌂ ⅜ ╠╣╢↓≤⅛╠⁸ ⌐ ╕
╣⁸℮╢⅔™╩ ∂╢↓≤⅜≢⅝╢ ≠ↄ╡⅜ ≤⌂∫≡™╢⁹ 
ủ ↄ ∆╢√╘ │⁸ ─ ≤⇔≡∞↑≢⌂ↄ⁸ ╩│∂╘ ⅛╪ ╛
─ ⌂≥ ⌂ ╩ ≈↓≤⅛╠⁸∕─ ╩ ╢↓≤⅜ ≢№╢⁹ 

ủ ≤≤╙⌐⁸ ה ─ ╙ ≤⌂∫≡™╢⁹ 

( )  
) ⱱכⱶⱭכ☺ 

( )  

)  

ⱴꜞfiⱤכ◒ ╡  
─ ╩ ─ ╡ ↕ 740m ≤⇔≡ ⁹2015 1 ⌐ ⇔√⁹ 

⁸ ⁸ │⁸ ─ ─ ╛ NPO─ ─ ≤⇔≡ ↕╣≡™
╢╒⅛⁸ ⌐╟╢ ╙  

ⱴꜞfiⱤ1997 ◒כ  ⱪfiכ○⌐
─ ╩ ╘ ≡≡ ╠╣√ ⌐⁸ ↕ 400m─ ╛ ⅜ ↕╣≡™

╢⁹ 

( )  

)  

ה  



į ș ǠȒǦȈǲὕ ǠȒ  
 

 

ₒ▪◒◦ꜛfiכ◦ה♩( ─ ( )) ₓ              

 

5- 6 INDEX( ─ ( ))  

⅝╣™⌂ ⅛⌂ ⌂ ┤╣№℮ ╕

∟

─ ừ Ừ

─ ừ Ừ

-2 ─ ừ Ừ

⁸ ⁸

─ ה
ừ Ừ

⌂ ─ ─ ừ Ừ

─ ừ Ừ

ⱴכ♥

-1

-3

 
─ ─ ⁸ ⌂ ╩▪◒◦ꜛfiכ◦ה♩≤⇔≡ ⇔╕⇔√⁹ 

β ⌐≈™≡│ ╩ ↕™⁹ 

  Ừ ⱴכ♥╢√  ủ ⱴכ♥⌂  

      ≤ ∆╢√╘⁸ ╩ ⇔√▪◒◦ꜛfi◦כ♩│ ≢ ⇔≡™╕∆⁹ 



İ Ҳ ǵǦȈǲ 
 

 

м ─√╘⌐ 

⌐ ≠↑╠╣√ ─ ╩ ∆╢√╘⁸ ╛ ⁸ ⁸

⅛╠⌂╢ ≢│⁸ ⌐⅔↑╢ ─ ╩ ╢≤≤╙⌐⁸

─ ─ ה ╛ ─ ה ╩ ™╕∆⁹╕√⁸ ⌐ ∂

╩ ⅎ√ ─ ╛ ≤─ ╩ ™╕∆⁹  

 

6- 1 ─ 2021 3  

 



 

 

 ⌐ ↕╣╢  

╩ ∆╢√╘⌐│⁸ ╛ ⁸ ⁸ ─ ⅜⁸

⌐ ∆╢ ╠─ ≤ ∆╢ ╩ ⇔⁸ ─ ⌐ ∂√ ─╙≤⁸

ה ⌐ ─ ⌐ ╡ ╗ ⅜№╡╕∆⁹ 

↓─√╘⁸ ⅜ ╩ ─╟℮⌐ ⇔⁸ ה ⇔≡ ╩ ╘╕∆⁹ 

 

 

─ │⁸ └≤╡─ ╛ ≤ ↄ⅛⅛╦∫≡™╕∆⁹ 

↓─√╘⁸ ─ ╠⇔≤ ╛ ⌂≥─ ─ ⌂≥≤─⅛⅛╦╡╩ ⇔⁸

─ ≢⁸╟↔╣╩ ↕⌂™↓≤╛ ─ ™ ╩ ∆╢↓≤⌂≥⁸ ⅜ ⌂ ╩

⇔╕∆⁹ 

╕√⁸ ⌐⅔↑╢ ⌐ ∆╢ ─ ⌐ ╘╢≤≤╙⌐⁸ ─ ⌐

ה ⌐ ⇔╕∆⁹ 

 

 

│⁸ ⌐╟╡ ─ ╛ ╩ ⇔≡⁸ ─ ╛ ⌂≥⌐ ₁⌂

╩ ⅎ≡⅔╡⁸ ─ ⌐≤∫≡⁸ ⌂ ╩ ∫≡™╕∆⁹ 

↓─√╘⁸ │⁸ ╛ ─ ⌂≥ ⌂ ⁸ ─ ─ ⌂≥⌐

╟╢⁸ ⌐ ↑√ ⌂ ╩ ∆╢≤≤╙⌐⁸ ∆╢ ╢╟⌐☻ⱦכ◘╛

⌂ ┼─ ⌐≈™≡╙ ∆╢↓≤⅜ ≢∆⁹ 

↕╠⌐⁸ ─ ≤⇔≡⁸ ⁸ ╛ ≤─ ⇔√ ⅜ ≢∆⁹ 

 

 

╛ ⌐╟╡ ↕╣⁸ ⅛≈ ⌐ ⇔≡™╢ │⁸ ╛

⌐⅔↑╢ ─ ≤⇔≡∕─ ╩ ⅛⇔⁸ ⁸ ⁸ ≤─ ה

⌐ ⇔≈≈⁸ ─ ⌐ ⇔≡™⅝╕∆⁹╕√⁸ √⌂ ─ ╙ ≢

∆⁹ 

 

 

│⁸ ⌐ ↑√ ⌂ ╩ ⇔⁸ ⇔╕∆⁹ 

╕√⁸ ─ ─ ⌂ ╛ ─ ⁸ ⌐╟╢ ─ ╩ ╡╕

∆⁹ 

↕╠⌐⁸ ⌐⅔↑╢ ╛ ⁸ ⁸ ─ ⅜ ⌐ ≢№╢↓≤⅛╠⁸

↓╣╠─ ⅜ ⌐ ≢⅝╢╟℮⌂ ─ ╛ ─ ⌂ ╩ ™╕∆⁹ 



İ Ҳ ǵǦȈǲ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


