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1.1 ─   

│⁸a ◄◖▪▬ꜝfi♪ ⌐e ↕╣≡™╢₈ ⇔™ ─ ₉─

╖─ ≤⇔≡⁸ ⌂≥ ─ ⌐ ╢ ╩ ⇔≡™

ↄ╙─≢№╡⁸ ⅜ ⅝™≤ ⅎ╠╣╢ ╩ ⇔≡⁸ ╘╠╣≡™ↄ◓

─≤⌂♩ꜟfiⱬכꜞ ⁸ ─ ⅔╟┘ ┼ ∆╢

─ ╩ ≤∆╢╙─≢№╢⁹ 

 

1.2  

 

(1)  4  ⸗♬♃ꜞfi◓  

 

(2)   ⅔╟┘ 1.3.1  

 

(3)  4 5 12 5 3 31  
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1.3  

─ ╩ 1.3.1 ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.3.1  ⁸   



 

3 

1.4  

 ⅔╟┘ ╩ 1.4.1 ⌐ ∆⁹ 

 ⌂⅔⁸ ─ │⁸ 2 2 ≢№∫√⅜⁸ ≢№∫

√↓≤≤⁸ ≤ ─♃▬Ⱶfi◓⅜ ╦∏ 1 ─╖≢№∫√⁹ 

 

1.4. 1(1/ 2)  ⅔╟┘  

    

1.  
─ ⅔╟┘ 
(  

 1 

2.  

 
 

   3 

  ⁿ 3 

   ⁿ 2 

 
     ⁿ 1 

◘fi◗      ⁿ 1 

4.  Ί  1 

5. ─  Ί ⁿ 1 

6.  Ί ⁿ 1 

7. ∑  ⁸   2 

 

1.4.1 ( 2/ 2)  ⅔╟┘  

     

1.  
  

6 ×3   18 

6 ×3  ⁿ 18 

  3 ×2  ⁿ 6 
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1.5 ⱨ꜡כ 

 ⱨ꜡כ╩ 1. 5.1 ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.5. 1 ⱨ꜡כ 

│ ⅜ ≢ ⌐ ⁹  

 

ⱨ꜡כ ⱨ꜡כ ∑ⱨ꜡כ 

1  1 ∑ 

ה ( )  

ה  

ה  

─  

ה ─  
ה  

 

 

─  

2  

─  

    

ừ ה R4/7/13  

        R4/7/14⁸7/18 7/20  

ừ     R4/10/24  

ừ     R5/2/7  
 
ה  
   
      
ה ◗fi◘ה  
           
ה  

ה  

⁸ CD-R⁸ 

∕─ ⅜ ∆╢╙─ ─  

  

2 ∑ 
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1.6  

 

1.6.1 ה   

 

1  

 ╩  1.6. 1⌐ ∆⁹ 

 ─ ─√╘⁸ ─ ⅔╟┘ ─ ╩ ⇔√⁹╕√⁸

─ ┼─ ⅔╟┘ ─√╘⁸ ─ ⅔╟┘◘fi◗

─ ╩ ⇔√⁹ 

 

 1.6. 1  

 
 
 

 
 

 
 

  

 

 

 pH COD
SS
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St- 1 6 

3  
 

 

 
 

 
 

¶ ─ ⇔≡™╢ ─
⌐ ⁹ 
¶ ≤≤╙⌐ ╩ ⁹ 
¶ │⁸ 3.2.3 ⌐ ∆≤⅔
╡≢№╢⁹ 

:  
   

:  
:  

 

SPSS
COD  

ⁿ ⁿ ⁿ 

¶ ─ ⇔≡™╢ ─
⌐ ⁹ 
¶ ≤≤╙⌐ ╩ ⁹ 
¶ │⁸ 3.2.4 ⌐ ∆≤⅔
╡≢№╢⁹ 

  ⁿ 

 

 
pH

COD SS

BOD
 

3  
 

R- 2,4,5  

2  
 

 
ⁿ 

¶ ─ ⇔≡™╢ ─
⌐ ⁹ 
¶ ≤≤╙⌐ ╩ ⁹ 
¶ ─ │⁸

⅛╠ ╕≢─ ╩
⇔⁸ ∆╢ ≤∆╢⁹ 
¶ ( )│⁸ 90cm

( HP)╩ ⌐ ⁹ 
¶ │⁸ 3.2.3 ⌐ ∆≤⅔
╡≢№╢⁹ 

:  
   

:  

 

 

 
◘fi◗  

5  
 

St- 1,2,  
 4,7, 8 

1  
 
 

 
 

¶ │ ─ ⇔
≡™╢ ─ ⌐ ⁹╕√⁸

│ ─ ⇔
≡™╢ ─ ⌐ ⁹ 
¶ ≢ ⅜ ╙ ∆╢
≤ ⅎ╠╣╢ ≢ 10 ─
╩ ⇔⁸ ┘
╩ ⇔√⁹ 

¶ ⇔√ ─℮∟⁸ ⌂ ⌐
≈™≡│⁸ ⁸ ⅔╟┘ ╩
⇔√ 

¶ ⌂⅔⁸St - 8⌐≈™≡│⁸ ─
⌐╟╡ ⌐ ⇔

⇔√⁹ 
¶ ╒⅛⁸ ◗fi◘ה ─

─ ≤⇔≡⁸ ⌐
ⱴfi♃ ╛☻ⱳ♇♩♅▼♇
◒ ⁸
╩ ⇔√⁹ 

:  

⌐╟╡⁸ ─ ⌐ ⌐ ⇔√ ╩ ∆⁹ 
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2 ─ ⅔╟┘  

 ─ ⅔╟┘ ⁸ ⁸ ╩  1.6. 2 4

⌐ ∆⁹ 

 ⁸ │⁸JIS ─ ⌐ ╡ ⇔√⁹ 

 

 

 1.6. 2 ─ ⅔╟┘  

        

  

 
 ⁸ ⁸ ⁸ ⁸ ⁸  18 

 pH⁸COD⁸SS⁸ ⁸ ⁸  18 

 
 ⁸ ⁸  18 

 SPSS⁸COD⁸  18 

  
  

  

 ⁸ ⁸ ⁸ ⁸  6 

 
pH⁸COD⁸SS⁸ ⁸ ⁸BOD⁸ 
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 1.6. 3  

  

ה  ⱷ☺ꜗ⁸כ◖fiⱬ♇◒☻ ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

  

pH 59 *1 JIS K 0102- 12.1 

COD 59  JIS K 0102- 17 

BOD 59  JIS K 0102- 21 

SS 59  9 

 59  JIS K 0102- 45.6 

 59  JIS K 0102- 46.3.4  

 ▬○fi ╟╡  

 59  10 

₈ 59 ₉≤│⁸₈ ⌐ ╢ ⌐≈™≡₉ 59

46 ╩ ∆⁹ 

 

 1.6. 4  

  

  

SPSS  37 P.99- 104 

COD  и4.7  

  и4.6 
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1.6.2   

 ─ ┘╟⅔♃כ♦ ─ ─ ╩ ה ⇔√⁹ 

 

1.6.3  ─  

 │⁸ ╛ ⌂≥⌐╟╢ ┼─ ⌐≈™≡ ⇔√╒

⅛⁸ ─ ⅔╟┘ ♩ꜟfiⱬכꜞ◓⁸ ⌐≈™≡ ⇔√⁹ 

 

1.6.4   

 ⅔╟┘ ╩≤╡╕≤╘≡ ╩ ⇔√⁹ 
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1.7 ─  

 

1.7.1   

 ─ ⌐№√∫≡│⁸ ─ ╩ ∆╢√╘⌐  1.7. 1⌐ ∆

╩ ⌐ ⇔√⁹ 

 

 1.7. 1  

  

1  ⁸ ⁸ ⅔╟┘ ∑ ─ ⁹ 

2  ─≤╡╕≤╘ ⁸ ∑ ─ ⁹ 

 

 

1.8 ∑  

─ ∑ ╩  1.8. 1⌐ ∆⁹ 

 

 1.8. 1 ∑  

  

1  
⁸ ⁸ ⌂≥─ ⅔╟┘ ⌐

⌂ ─ ⁹ 

2  ─ ⁸ ─≤╡╕≤╘⌐≈™≡─ ⁹ 
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1.9  

─ ╩  1.9. 1⌐ ∆⁹ 

 

 1.9. 1  
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ה
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ה
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1

1

1

ừ ừ 2

─ │₈ ₉( 25 9 )≤

∑

1
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(10 12 : )

(1 3 : )
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10/24
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ה

ה

─╖
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1.11 ─ ⁸  

 ─ ─ ⅔╟┘ ╩  1.10. 1⌐ ∆⁹ 

 

 1.11. 1  

  

 1  

⇔ 2  

(CD- R) 1  

 

 

1.12 ⇔√ ⌂ ⅔╟┘  

 ≢ ⇔√ ⌂ ⅔╟┘ ╩  1.11. 1⌐ ∆⁹ 

 

 1.12. 1  

         

1 ⌐ ╢   S46.12 
R3. 10 

 

2 2018  
( )

 
H30.8 

R2.7 

 

3    H21.3  

4    H24.8  

 
─ ─⅔∕╣─№╢ 

 3  ╦⌂⅝⅔♃כ♦♪♇꜠ 
 H30.3  

 ꜠♇♪ꜞ☻♩2020  R2.3  

 ꜠♇♪ꜞ☻♩(2017)   ⁿ H29.3  

 ꜠♇♪ꜞ☻♩  ⁿ  

5 
─ ⌂ ⌐ ∆╢ 

◒♇Ⱪ♃כ♦  
( )

 
H12.3  
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1.13 ⇔√ ⌂  

 ≢ ⇔√ ⌂ ─ ╩  1.12. 1 2⌐ ∆⁹ 

 

 1.13. 1 ⇔√ ⌂  

ה   

ה   

ꜟ꜠כ◊ⱨה ꜠כ►   

ה  500  ◘fiⱪꜝ♥♇◒ 

 

 1.13. 2 ⇔√ ⌂ ─  

 ⱨ◊כ►הꜟ꜠כ꜠  

 ⱨ◊כ꜠ꜟ  

   ᵑ ᵒ ᵓ ᵔ ᵕ ᵖ ᵗ ᵘ ᵙ ᵚ ᵛ  

 

 

 

 

꜠כ►  

   ᵛ ᵜ ᵝ ᵞ ᵟ ᵠ ᵡ ᵢ ᵣ ᵤ  
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2 ה   

 

2.1  

 

2.1.1   

 ╩  2.1. 1⌐ ∆⁹ 

 

 2.1. 1  

  ─  

 

   

ה 4 7 13  

ה  4 10 24  

ה  5 2 7  

─ │⁸ ╩

↑⁸ ⅜ ⇔≡™╢≤

╦╣╢ ─ ≤⌂╢

⌐ ∫√⁹ 

 

 

2.1.2   

 ⅔╟┘ ╩  2.1. 2⁸  2.1. 1⌐ ∆⁹ 

 

 2.1. 2  

 ⅔╟┘  

 

   

│⁸ ─ 6 St- 1 6 ≢№╢⁹ 

⌐≈™≡│⁸₈ ┘ ₉ 26

3 ⁸ ≢ ⇔√ ╩ ≤⇔≡ ⇔√⁹ 
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 2.1. 1  
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2.1.3   

 ⁸ ⅔╟┘ ╩  2.1. 3 5⌐ ∆⁹ 

 ⁸ │⁸JIS ─ ⌐ ╡ ⇔√⁹ 

 

 2.1. 3  

  

 

   

· ─ ⇔≡™╢ ─ ⌐ ⁹ 

· ≤≤╙⌐ ╩ ⁹ 

 

 2.1. 4 ⅔╟┘  

        

   
 ⁸ ⁸ ⁸ ⁸ ⁸  18 

 pH⁸COD⁸SS⁸ ⁸ ⁸  18 

 

 2.1. 5  

  

ה  ⱷ☺ꜗ⁸כ◖fiⱬ♇◒☻ ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

  

pH 59 *1 JIS K 0102- 12.1 

COD 59  JIS K 0102- 17 

BOD 59  JIS K 0102- 21 

SS 59  9 

 59  JIS K 0102- 45.6 

 59  JIS K 0102- 46.3.4  

 ▬○fi ╟╡  

₈ 59 ₉≤│⁸₈ ⌐ ╢ ⌐≈™≡₉ 59

46 ╩ ∆⁹ 
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2.1.4   

 ─ ⌐ ∆╢ ⅔╟┘ ─ ─

╩  2.1. 6⁸  2.1. 2⌐ ∆⁹ 

 │ ─ │ ↕╣≡™⌂™⅜⁸ ─ ⌐ ∆╢

│ A ─ ⌐ ∆╢ ⌐ ↕╣≡™

╢⁹ ≢│⁸↓╣╩ ≤⇔≡⁸ ⌐ ∆╢ ╩ ≤ ⇔√⁹ 

 ⌂⅔⁸ ⌐⅔↑╢ ≢│⌂™⅜⁸ ─ ⇔ 4 4 1

⌐╟╡⁸ ⅜⁸↓╣╕≢─ ⅛╠ ⌐ ↕╣√⁹ 

 

 2.1. 6 ─ ⌐ ∆╢ ( )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

┘и ─ ⌐ →

╢╙─( 2 ┘3 ╩ ↄ⁹)

1

┘й ─ ⌐ →╢╙─

( 2 ┘3 ╩ ↄ )

2 ┘к─ ⌐ →╢╙─

( 3 ╩ ↄ⁹)

3

: 59 ⁷ 46 12 28 ⁷  3 10  62

2. ℮╙─≤∆╢⁹

.1⁷ ─

.2⁷ 1 ╩ ╘ ⌂ ⅜Ᵽꜝfi☻ ↄ⁸⅛≈⁸ ⇔≡ ↕╣╢

.2⁷ 2 ─ ╩ ⅝⁸ ╩ ≤⇔√ ⅜ ↕╣╢

.3⁷ 3 ⌐ ™ ─ ⅜ ⌐ ↕╣╢

.3⁷ ≤ ⇔≡ ⅜ ≢⅝╢

к 1mg/L 0.09mg/L

1. │ ≤∆╢⁹

2. ─ │⁸ ⱪꜝfi◒♩fi─ ⇔™ ╩ ∂╢⅔∕╣⅜№╢ ⌐≈™≡

II 0.3mg/L 0.03mg/L

III 0.6mg/L 0.05mg/L

   
─

⁷ ⁷

I 0.2mg/L 0.02mg/L

(pH)
(COD)

(DO)
n-Ⱬ◐◘fi

( )

1

┘B ─ ⌐

→╢╙─

2

┘C─ ⌐

→╢╙─

↕╣⌂™↓
≤⁹

   
─

⁷ ⁷

A
7.8
8.3

2mg/L 7.5mg/L 300CFU/100mL ↕╣⌂™↓
≤⁹

B
7.8
8.3

3mg/L 5mg/L
Ί

.3⁷ ─ ( ─ ╩ ╗⁹)⌐⅔™≡ ╩ ∂⌂™

C
7.0
8.3

8mg/L 2mg/L
Ί Ί

1. ╩ ≤⇔™╢ ⌐≈™≡│⁸ 20CFU/100mL ≤∆╢⁹

.1⁷ ─

.2⁷ 1 ⱴ♄▬⁸Ⱪꜞ⁸꞉◌ⱷ ─ ┘ 2 ─

.2⁷ 2 Ⱳꜝ⁸ⱡꜞ ─
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 2.1. 2 ─ ─  

₈ 2  ┘ ₉ 4 3 ⁸  

   https://www.pref.okinawa.jp/site/kankyo/hozen/mizu_tsuchi/water/public_water.html  
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2.1.5   

 ─ ╩  2.1. 7⌐ ∆⁹ 

 

 2.1. 7  

 

  

St-1 St-2 St-3 St-4 St-5 St-6

0.75 0.55 0.50 0.15 0.45 0.05

- 5 5 4 14 12 15

ϴ 30.5 31.0 32.0 32.0 32.0 33.5

ϴ 32.0 32.0 37.0 36.0 33.0 40.0

pH - 8.2(21.9ϴ)8.2(23.1ϴ)8.4(22.5ϴ)7.8(22.6ϴ)8.2(22.3ϴ)8.3(22.9ϴ)

R4.7.13 COD mg/L 1.5 1.5 1.9 2.3 1.5 4.8

SS mg/L 2.1 4.6 4.5 38 11 36

mg/L 0.28 0.57 0.38 3.11 0.41 1.87

mg/L 0.008 0.010 0.010 0.029 0.010 0.126

Χ 33.5 31.3 31.8 8.4 32.8 17.9

0.46 0.43 0.40 0.35 0.42 0.25

- 0.27 0.2

- 6 7 4 13 7 14

ϴ 25.5 27.5 25.0 25.0 27.0 25.5

ϴ 26.0 25.5 25.5 25.0 26.0 25.5

pH - 8.0(22.5ϴ)8.1(22.3ϴ)8.3(22.3ϴ)8.1(22.4ϴ)8.2(22.4ϴ)8.2(22.5ϴ)

R4.10.24 COD mg/L 1.0 1.5 1.1 2.1 1.5 2.8

SS mg/L 21 10 3.8 79 11 70

mg/L 0.35 0.74 0.18 0.81 0.38 0.28

mg/L 0.007 0.008 0.006 0.011 0.008 0.012

Χ 32.7 30.1 33.3 28.3 32.0 32.2

0.40 0.52 0.43 0.54 0.54 0.24

- 0.42

- 10 10 6 14 11 14

ϴ 23.0 24.0 21.5 22.0 24.5 22.0

ϴ 21.0 21.0 22.0 22.0 22.0 24.5

pH - 8.2(21.7ϴ)8.2(21.7ϴ)8.3(21.7ϴ)8.3(21.7ϴ)8.2(21.6ϴ)8.3(21.6ϴ)

R5.2.7 COD mg/L 0.8 0.8 0.9 1.5 0.9 1.1

SS mg/L 5.6 17 <0.5 14 3.3 3.9

mg/L 0.20 0.40 0.33 0.35 0.35 0.38

mg/L 0.006 0.007 0.008 0.008 0.007 0.009

Χ 34.3 32.9 31.9 31.8 32.6 31.1
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1  

· pH│⁸ ⌐ ≢│ 8.1 8.2 ╩ ⇔⁸ ⌂≥─ │⁸ ≢№╢

≢⁸ ⌐ 7.0 8.0 ─ ▪ꜟ◌ꜞ ╩ ∆⁹ 

· ─ ╩╖≡╖╢≤⁸St- 4─ ─ │ 8.0 8.3 ─ ≤⌂∫≡⅔

╡⁸ ≤ ⇔≡╒╓ ⇔√ ⅜╖╠╣╢⁹St- 4│ ⌐ pH ⅜ ⅜

∫≡⅔╡⁸ ─ ─ ⅜╖╠╣╢⁹ 

· ≤─ ≢│⁸ │⁸ A 7.8 8.3 ≢№∫√⁹ 

 

 

 2.1. 3 ─ ─   
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.7

St-1

֔8.3

A B 7.8֔ pH֔ 8.3

8.08.0

8.2

7.9

7.5
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· ⌂ │⁸ ─Ᵽꜝ♠◐│№╢⅜⁸ St- 4≤ St- 6⅜ ─

╟╡ ↄ⁸ St- 1⁸ St- 2⁸ St- 5│ ™ ⌐№╢⁹ │

⌡ ─ ≤ ⇔≡⅔╡⁸ ⅜ ╙ ⌐⌂╢ ⅜ ╙ ™⁹ 

· ⅛╠ ↄ ⅜ ╡╛∆ↄ⁸⅛≈⁸ ≢ ⅜ ™ St- 6│⁸ ⁸

⅜ ⌐ ↄ⁸ │ ╕≢ ™ ≢№∫√⁹ ─ ─╒⅛⁸ │⁸

─ ♩כ◕─ ⌐ ™⁸ ─ ⅜ ⌐ ∆╢⌂≥⁸

⌐№╡⁸ ─ ⅜ ⇔√ ⅜ ⅎ╠╣╢⁹ 

· ≤─ ≢│⁸ │ ≤╙ A ╩ ⇔≡™√⅜⁸ ≤

≢ St- 4⅜ B 3.0mg/L ⁸St- 6│ ⌐C 8.0mg/L

≢№∫√⁹╒⅛│ A ╩ ⇔≡™√⁹ 
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· ⌂ ╩╖╢≤⁸ St- 4⅜ ─ ╟╡ ↄ⁸ ™≢ St- 6╙

─ ╟╡ ™ ⌐№╢⁹ 

· St- 4≤ St- 6≤╙⌐ ╟╡ ™ ⅜╖╠╣╢⁹ ─ →⌂≥─ ─

⅜ ⅎ╠╣╢╒⅛⁸ ≤╙⁸ ≢⁸ ⅜↕╣⌐ↄↄ⁸ ╖╛∆™

≤™ⅎ╢⁹ 
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3.81.70.02.32.1

23.0

4.10.50.02.91.31.21.21.01.92.1

21.0

5.6

0

20

40

60

80

100

H
2
9
.7

.2
6

H
2
9
.1

1
.1

5
H

3
0
.2

.1
3

H
3
0
.7

.2
4

H
3
0
.1

0
.2

2
H

3
1
.2

.5
R

1
.7

.3
1

R
1
.1

1
.1

1
R

2
.2

.1
0

R
2
.7

.2
0

R
2
.1

0
.2

9
R

3
.2

.1
5

R
3
.7

.9
R

3
.1

1
.3

R
4
.2

.4
R

4
.7

.1
3

R
4
.1

0
.2

4
R

5
.2

.7

mg/L St-1

6.86.2
1.04.55.3

31.0

3.0
7.5

1.8
6.02.73.3

8.88.68.24.6
10.0

17.0

0

20

40

60

80

100

H
2

9
.7

.2
6

H
2

9
.1

1
.1

5

H
3

0
.2

.1
3

H
3

0
.7

.2
4

H
3

0
.1

0
.2

2

H
3

1
.2

.5

R
1
.7

.3
1

R
1
.1

1
.1

1

R
2
.2

.1
0

R
2
.7

.2
0

R
2
.1

0
.2

9

R
3
.2

.1
5

R
3
.7

.9

R
3
.1

1
.3

R
4
.2

.4

R
4
.7

.1
3

R
4
.1

0
.2

4

R
5
.2

.7

St-2

3.4

19.0

1.30.90.81.72.51.00.00.01.01.41.11.02.04.51.00.0
0

20

40

60

80

100

H
2

9
.7

.2
6

H
2

9
.1

1
.1

5

H
3

0
.2

.1
3

H
3

0
.7

.2
4

H
3

0
.1

0
.2

2

H
3

1
.2

.5

R
1
.7

.3
1

R
1
.1

1
.1

1

R
2
.2

.1
0

R
2
.7

.2
0

R
2
.1

0
.2

9

R
3
.2

.1
5

R
3
.7

.9

R
3
.1

1
.3

R
4
.2

.4

R
4
.7

.1
3

R
4
.1

0
.2

4

R
5
.2

.7

St-3

65.0

34.0

1.9

17.0
22.0

37.041.042.0

3.9

47.0

16.020.0
25.0

30.0

95.0

38.0

79.0

14.0

0

20

40

60

80

100

H
2

9
.7

.2
6

H
2

9
.1

1
.1

5

H
3

0
.2

.1
3

H
3

0
.7

.2
4

H
3

0
.1

0
.2

2

H
3

1
.2

.5

R
1
.7

.3
1

R
1
.1

1
.1

1

R
2
.2

.1
0

R
2
.7

.2
0

R
2
.1

0
.2

9

R
3
.2

.1
5

R
3
.7

.9

R
3
.1

1
.3

R
4
.2

.4

R
4
.7

.1
3

R
4
.1

0
.2

4

R
5
.2

.7

St-4

9.88.0
0.6

7.74.86.05.6
13.0

3.67.44.56.77.5

35.0

20.0
11.011.0

3.3

0

20

40

60

80

100

H
2

9
.7

.2
6

H
2

9
.1

1
.1

5

H
3

0
.2

.1
3

H
3

0
.7

.2
4

H
3

0
.1

0
.2

2

H
3

1
.2

.5

R
1
.7

.3
1

R
1
.1

1
.1

1

R
2
.2

.1
0

R
2
.7

.2
0

R
2
.1

0
.2

9

R
3
.2

.1
5

R
3
.7

.9

R
3
.1

1
.3

R
4
.2

.4

R
4
.7

.1
3

R
4
.1

0
.2

4

R
5
.2

.7

St-5

12.0

0.00.03.25.55.3

22.0

11.010.011.0
19.015.0

33.0

12.0

30.0
36.0

70.0

3.9

0

20

40

60

80

100

H
2

9
.7

.2
6

H
2

9
.1

1
.1

5

H
3

0
.2

.1
3

H
3

0
.7

.2
4

H
3

0
.1

0
.2

2

H
3

1
.2

.5

R
1
.7

.3
1

R
1
.1

1
.1

1

R
2
.2

.1
0

R
2
.7

.2
0

R
2
.1

0
.2

9

R
3
.2

.1
5

R
3
.7

.9

R
3
.1

1
.3

R
4
.2

.4

R
4
.7

.1
3

R
4
.1

0
.2

4

R
5
.2

.7

St-6

β 0.5 0.0



 

21 

4  

· ─ ╩╖≡╖╢≤⁸ │⁸ St- 4≤ St- 6≢⁸ ─

⅜ ↄ⁸St- 4≢│ ≢№╢⁹╕√⁸ ⌐ ⌐ ⅜╢ ⅜╖╠╣╢⁹ 

· St- 4─ ─ ™ ⌐≈™≡│⁸ ─ ╙ ↄ⁸ ⌐ │ ⇔ↄ ™↓≤

⅛╠ ⅛╠─ ─ ╛⁸ ⅛╠─ ─ ⅜ ⅎ╠╣╢ 

· ⁸St- 6╙ ⁸ ⌐ ─ ⅜╖╠╣╢⅜⁸COD╛ ⅜ ⇔ↄ ™↓

≤⅛╠⁸ ─╒⅛⁸ ─ ─ ─ ─ ⅜ ⅎ╠╣╢⁹ 

· ╕√⁸ ⌐ ⌐ ⅜ ∆╢ ∞⅜⁸ │ │╖╠╣⌂™√╘⁸

─ ─ │ ™≤ ⅎ╠╣╢⁹ ≢ ⅛╠─ ⅜ ⇔≡

™√ ⅜ ⅎ╠╣╢⁹ 

· ≤─ ≢│⁸ ⌐ St- 4≤ St- 6≢ к 1.0mg/L ╩

⇔≡™√⁹∕╣ │ и 0.3mg/L й 0.6mg/L

≢№∫√⁹ 
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5  

· ⌐ ™ ≢│№╢⅜⁸ │ ─ St- 4≤ St- 6⌐ ↄ

⌂∫≡⅔╡⁸ ⌐ St- 6│ ⌐ ↄ⌂∫≡™╢⁹ 

· St- 4─ ─ ™ ⌐≈™≡│⁸ ⅜ ⌐ ⌐ ↄ⌂∫≡⅔╡⁸ ⌐

│ ⇔ↄ ™↓≤⅛╠⁸ ⅛╠─ ⅜ ⇔≡™╢ ⅜ ⅎ╠╣╢⁹ 

· ⁸St- 6─ │⁸ ⅜ ↄ⁸COD│ ⇔ↄ ™↓≤⅛╠⁸ ─╒⅛⁸

─ ─ ─ ─ ⅜ ⅎ╠╣╢⁹ 

· ╕√⁸ ⌐ ≢ ⅜ ∆╢ ⅜╖╠╣╢⁹ ≤ ⌐ ⅛╠─

⅜ ⇔≡™√ ⅜ ⅎ╠╣╢⁹ 

· ≤─ ≢│⁸ ─ St- 6⅜ к 0.09mg/L ╩⁸St- 4│

и 0.0 3mg/L ╩ ⇔≡™√⁹∕╣ │⁸ з 0.02mg/L

╩ ⇔≡™√⁹ 
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6  

· ─ │⅔⅔╗⌡ 34.0 34.8 Χ≤↕╣≡⅔╡⁸ ≤╙ ╩ ∂

≡ ╟╡ │ ™ ⌐№╢⁹ 

· │⁸ ─ St- 4⅜ ⇔ↄ ™ ≤⌂∫≡™╢⁹ │ ⌂

≢№∫√↓≤⁸ ╙ ™↓≤⅛╠⁸ ה ─ ⅜ ⇔≡™√ ⅜ ⅎ

╠╣╢⁹ 

· ╕√⁸ St- 6╙ ⌐ ⇔ↄ ↄ⌂∫≡™╢⁹ ⇔√╟℮⌐ ─

♩כ◕ ⌐ ℮ⱳfiⱪ ─ ⅜ ⅎ╠╣╢⁹ 

· ╕√⁸ ─ ≢│⁸ ⅛╠─ ⅜ №∫√↓≤⅜ ↕╣≡™╢⅜⁸

│ ⌐ ⇔≡⅔╠∏⁸ ⅝⌂ │ ∂╠╣⌂™⁹ 
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2.2  

 

2.2.1   

 ╩  2.2. 1⌐ ∆⁹ 

 

 2.2. 1  

  ─  

 

   

ה 4 7 13  

ה  4 10 24  

ה  5 2 7  

─ │⁸ ╩

↑⁸ ⅜ ⇔≡™╢≤ ╦

╣╢ ─ ≤⌂╢ ⌐⁸

≤№╦∑≡ ∫√⁹ 

 

 

2.2.2   

 ⅔╟┘ ╩  2.2. 2⁸  2.2. 1⌐ ∆⁹ 

 

 2.2. 2  

 ⅔╟┘  

 

   

│⁸ ─ 6 St- 1 6 ≢№╢⁹ 

⌐≈™≡│⁸₈ ┘ ₉ 26

3 ⁸ ≢ ⇔√ ╩ ≤⇔≡ ⇔√⁹ 
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 2.2. 1  
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2.2.3   

 ⁸ ⅔╟┘ ╩  2.2. 3 4⌐ ∆⁹ 

 ⁸ │⁸JIS ─ ⌐ ╡ ⇔√⁹ 

 

 2.2. 3  

  

 

   

· ─ ⇔≡™╢ ─ ⌐ ⁹ 

· ≤≤╙⌐ ╩ ⁹ 

 

 2.2. 4 ⅔╟┘  

        

   
 ⁸ ⁸  18 

 SPSS⁸COD⁸  18 

 

 2.2. 5  

  

  

SPSS  37 P.99- 104 

COD  и4.7  

  и4.6 
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2.2.4   

 SPSSꜝ fi◒≤ ∆╢ ∕─ ⅔╟┘ ⌐ ╢ ╩  

2.2. 2⁸  2.2. 6⌐ ∆⁹ 

 ⌐⅔↑╢ ⌐⅔™≡⁸ ─ │ ╘╠╣≡™⌂™⅜⁸

⌐ ⇔√ ─ ╩ ╢ ≤⇔≡⁸SPSS

⅔╟┘ꜝfi◒ ⅜ ™╠╣≡™╢⁹ 

 ╕√⁸ │⁸ ⌂ ≢│⌂™⅜⁸ ─ ≤⇔≡ ∆╢↓

≤⅜─∙╕⇔™ ≤⇔≡ ↕╣√╙─≢№╢↓≤⅛╠⁸ ─√╘─ ≤

™ⅎ╢⁹ 

 ≢│⁸SPSSꜝ fi◒⌐╟╢ ⅔╟┘ ≤⇔≡─ ⌐⅔↑╢ ─

≤─ ╩ ∫√⁹ 

 

 

 2.2. 2 SPSSꜝ fi◒≤ ∆╢ ∕─  

ⱱכⱶⱭכ☺╟╡ 

 

 2.2. 6 ⌐ ╦╢  

  

COD 20 mg/g  

 0.2 mg/g  

ⱡꜟⱴꜟⱫ◐◘fi  0.1  

⌂ ⅜ ⁸ ╕√│ ⌂≥⌐ ⇔⁸ ─ ⁸ №╢™│
∕─ ╩ →⌂™↓≤ 

14 ⌐╟╡ ╠╣√ ─ ⅜ ─
─ 10 ╩ ╢↓≤ 

 8 2018   
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2.2.5   

 ─ ╩  2.2. 7⌐ ∆⁹ 

 

 2.2. 7  

 
 

  

St-1 St-2 St-3 St-4 St-5 St-6

- ♪Ⱪ

-
10YR 7/3

(⌐┬™ )
10YR 6/3

(⌐┬™ )
7.5Y 5/1
( )

5Y 6/2
( (Ⱪכꜞ○

5Y 6/2
( (Ⱪכꜞ○

7.5Y 5/1
( )

R4.7.13 - ◦ꜟ♩ ◦ꜟ♩ ◦ꜟ♩ ◦ꜟ♩

SPSS kg/m3 51 170 13 740 490 190

COD mgO/g 1.8 1.9 1.3 5.4 2.2 2.1

mgO/g <0.01 <0.01 <0.01 0.02 0.03 0.02

-

-
10YR 7/3

(⌐┬™ )
10YR 6/4

(⌐┬™ )
2.5Y 8/4
( )

5Y 5/3
( (Ⱪכꜞ○

5Y 6/2
( (Ⱪכꜞ○

7.5Y 3/1
Ⱪכꜞ○) )

R4.10.24 - ◦ꜟ♩ ◦ꜟ♩ ◦ꜟ♩ ◦ꜟ♩

SPSS kg/m3 98 190 7 870 290 300

COD mgO/g 1.8 2.8 0.8 6.5 4.3 1.9

mgO/g <0.01 <0.01 <0.01 <0.01 0.01 <0.01

-

-
10YR 7/3

(⌐┬™ )
10YR 7/4

(⌐┬™ )
2.5Y 8/4
( )

2.5Y 6/3
(⌐┬™ )

5Y 6/6
(Ⱪכꜞ○)

5Y 6/4
Ⱪכꜞ○) )

R5.2.7 - ♩ꜟ◦ה ה♩ꜟ◦ ♩ꜟ◦ה ♩ꜟ◦ה

SPSS kg/m3 96 250 6 650 570 240

COD mgO/g 2.0 4 0.7 6.6 5.1 2.6

mgO/g <0.01 <0.01 <0.01 0.05 0.03 0.02
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1  

· ⌐⁸ ─ St- 1≤ St- 3 │⁸ ∂≡ SPSS │ ™⁹

─ ⌂ ─ │№╕╡ ∂╠╣⌂™⁹ 

· ⌐ ≢ ─St- 4│ ⌐ ↄ⁸ ∂≡SPSSꜝ fi◒ 8 400kg/

֔ ╩ ⅝ↄ ⇔≡™╢⁹ 

· St- 2⁸ St- 5⁸ St- 6│ ∂≡ SPSSꜝ fi◒ 8╙⇔ↄ│ 7

200֔ SPSS֔ 400kg/ ≢№╢⁹ 

· ⌐╟╣┌⁸ꜝfi◒ 6─ ≢₈ ⇔≡ ─ ⅜╦⅛╢⁹ ꜝfi◒

6 ─ │⁸ ╠⅛⌐ ⌂ ─ ⌐╟╢ ⅜№╢≤ ⇔≡™╢₉≤

↕╣≡™╢⁹ 

· ╩╖╢≤⁸ St- 2≤ St- 6⁸ ─ St- 4≢

⅛╠ ─ ⅜╖╠╣╢⁹ 

· ─ St- 4│⁸ ─ ≢ⱨꜝ♇◦ꜙ↕╣√ ╙№╢⁹ 
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2  

· ⌂ ╩╖╢≤⁸ St- 4⅜ ⌐ ↄ⁸ ™≢ ™─ St- 5⁸

St- 2⁸ ⅛╠ ™ St- 6⁸⅜ ™⁹↓─ │⁸SPSS⅜ ™ ⁸

∆⌂╦∟ ─ ⅜ ™ ≤╒╓ ⇔≡™╢⁹ 

· St- 1╛ St- 2⁸St- 6≢│⁸ Ᵽꜝ♠◐⅜№╢╙── ⌐│№╢ ≢ ⇔

≡™╢ ≢№╢⁹ 

· St- 4≤ St- 5│⁸ Ᵽꜝ♠│◐№╢╙── ⌐ ⌂⅜╠ ⅜╖╠╣╢⁹ 

· ≤─ ≢│⁸ ≢ COD20mg/g ╩ ⇔≡™√⁹ 

· ⇔⅛⇔⌂⅜╠⁸St- 4╛ St- 5⁸St- 6≢│⁸SPSS ╛ COD ─ │∕╣∙

╣ ↄ⁸ ╙ ↕╣╢⌂≥ ⇔≡™╢ ⌐№╢⁹ ⁸ ─ ⅜

╗↓≤⌐╟╡⁸COD─ ⅜ ⅝ↄ⌂╡⁸ ⌐⌂╢≤ ╩ ⇔⁸ ⌐

╟╢ ⅜ ∆╢⅔∕╣⅜№╢⁹ 
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3  

· ⌂ ≤⇔≡⁸ │№╢╙── ─ St- 4 St- 6≢ ⅜ ↕╣≡™

╢⁹ ─ ≤ ═╢≤⁸ ⌐ St- 4≢│ ⅜╖╠╣╢⁹ 

· ≤─ ≢│⁸ ≢ 0.2mg/g ╩ ⇔≡™╢⁹ 

· ⇔⅛⇔⌂⅜╠⁸St- 4╛ St- 5⁸St- 6≢│⁸SPSS ╛ COD ─ │∕╣∙

╣ ↄ⁸ ⁸ ─ ⅜ ╗↓≤⌐╟╡⁸ ⌐⌂╢≤ ╩ ⇔√

─ ╛⁸ ⌐╟╢ ⅜ ∆╢⅔∕╣⅜№╢⁹ 

· St- 3≢│⁸ ⌐ ─ ≤ ⅜ ↕╣√⅜⁸ │

↕╣⌂⅛∫√⁹ 
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2.3  

 

2.3.1   

 ╩  2.3. 1⌐ ∆⁹ 

 

 2.3. 1  

  ─  

 

   

ה 4 7 13  

ה  5 2 7  

─ │⁸ ╩

↑⁸ ⅜ ⇔≡™╢≤

╦╣╢ ─ ≤⌂╢

⌐ ∫√⁹ 

 

 

2.3.2   

 ⅔╟┘ ╩  2.3. 2⁸  2.3. 1⌐ ∆⁹ 

 

 2.3. 2  

 ⅔╟┘  

 

   

 │⁸ ┼─ ╛ ─ ─ ⌂

≤ ⅎ╠╣╢ ─ ≤⇔⁸ R- 2 ⁸ ►ⱪ◌כ

R- 4 ⁸ R- 4 ─ 3 ╩ ⇔√⁹ 
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 2.3. 1  
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2.3.3   

 ⁸ ⅔╟┘ ╩  2.3. 1 4⌐ ∆⁹ 

 ⁸ │⁸JIS ─ ⌐ ╡ ⇔√⁹ 

 ⌂⅔⁸ ─ ⇔ 4 4 1 ⌐╟╡⁸ ⅜⁸↓╣╕≢

─ ⅛╠ ⌐ ↕╣√↓≤⅛╠⁸ ⌐⅔™≡╙ ⅛╠

╩ ⌐ ∆╢↓≤≤⇔√⁹ 

 

 

 2.3. 3  

  

 

 

   

· ─ ⇔≡™╢ ─ ⌐ ⁹ 

· ≤≤╙⌐ ╩ ⁹ 

· │⁸ ⅛╠ ╕≢─ ╩ ⇔⁸

∆╢ ⁹ 

· ( )│⁸ 90cm ( HP)╩ ⌐ ⁹ 

 

 2.3. 4 ⅔╟┘  

        

 
 

  

 ⁸ ⁸ ⁸ ⁸  6 

 
pH⁸COD⁸SS⁸ ⁸ ⁸BOD⁸ 

 
6 

 

 2.3. 5  

  

ה  ⱷ☺ꜗ⁸כ◖fiⱬ♇◒☻ ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

 ⌐╟╢  

  

pH 59 *1 JIS K 0102- 12.1 

COD 59  JIS K 0102- 17 

BOD 59  JIS K 0102- 21 

SS 59  9 

 59  JIS K 0102- 45.6 

 59  JIS K 0102- 46.3.4  

 59  10 

₈ 59 ₉≤│⁸₈ ⌐ ╢ ⌐≈™≡₉ 59

46 ╩ ∆⁹ 
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2.3.4   

 ─ ⌐ ∆╢ ⁸ ─ ⁸₈ ≤ ─ ⅛⌂

┤╣№™─ ₉⌐ ∆╢ ꜠ⱬꜟ( )⅔╟┘ ─◓ꜝⱨ╩

 2.3. 6 7⌐ ∆⁹ 

 ╒⅛ ⌐ ∆╢ │⁸ ─ ⌐ │↕╣≡™⌂

™⅜⁸ ≢│⁸ ≤⇔≡  2.3. 6⌐ ∆ ╛ ⌐ ∆╢ ⌐≈™

≡ ≤ ∆╢↓≤≤⇔√⁹ 

 ⌂⅔⁸ ⇔√≤⅔╡⁸ ─ ⇔ 4 4 1 ⌐╟╡⁸

⅜⁸↓╣╕≢─ ⅛╠ ⌐ ↕╣√⁹ 

 ─ ≤⇔≡⁸ │ⱥ♩╛ ─ ⌐ ⇔⁸ ≢⌂™ ╙

╗ ≤ ═≡ ─ ≤⇔≡ ≢⅝╢≤↕╣≡™╢⁹ 

 

 

 2.3. 6 ─ ⌐ ∆╢ ( )  

 
  

▬○fi

(pH) (BOD) (SS) (DO)

6.5 1mg/L 25mg/L 7.5mg/L 20CFU

8.5 /100mL

┘ ─ ⌐ →╢╙─

6.5 2mg/L 25mg/L 7.5mg/L 300CFU

8.5 /100mL

┘ ─ ⌐ →╢╙─

6.5 3mg/L 25mg/L 5mg/L 1,000CFU

8.5 /100mL

┘ ─ ⌐ →╢╙─

6.5 5mg/L 50mg/L 5mg/L

8.5

┘ ─ ⌐ →╢╙─

6.0 8mg/L 100mg/L 2mg/L

8.5

┘ ─ ⌐ →╢╙─

6.0 10mg/L 2mg/L

8.5

( )

: 59 ⁷ 46 12 28 ⁷  3 10  62

⁷⁷ ─ ╩ ℮╙─

⁷ ─ ( ─ ╩ ╗⁹)⌐⅔™≡ ╩ ∂⌂™

⁷⁷ ◖▬⁸ⱨ♫ ⁸ɗӇ ─

⁷ ⌐╟╢ ─ ╩ ℮╙─

⁷⁷ ⌐╟╢ ─ ╩ ℮╙─

⁷⁷ ╩ ℮ ─ ╩ ℮╙─

⁷ ꜘⱴⱷ⁸▬꞉♫ ─ ┘⌐ ┘ ─

⁷⁷ ◘◔ ┘▪ꜚ ─ ┘ ─

⁷ ─

⁷ ╤ ⌐╟╢ ⌂ ╩ ℮╙─

⁷⁷ ╤ ⌐╟╢ ─ ╩ ℮╙─

Ί

Ί

↔╖ ─
⅜ ╘╠╣⌂
™↓≤⁹

Ί

    

 

─
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2.3.5   

 ─ ⅔╟┘ ─ ◓ꜝⱨ╩  2.3. 7⁸  2.3. 2 ⌐

∆⁹ 

 

 

 2.3. 7  

 
 

 

  

R-2
( )

R-4
( )

R-5
( ►ⱪ◌כ)

0.31 - 0.27

>50 26.5 24.0

-

╡ -

ϴ 33.0 33.5 32.0

ϴ 28.0 35.0 28.5

pH - 7.6(21.7ϴ)8.3(21.7ϴ)7.4(22.4ϴ)

R4.7.13 COD mg/L 1.6 5.1 1.6

SS mg/L 6 12 22

mg/L 4.87 3.50 5.02

mg/L 0.046 0.231 0.062

BOD mg/L <0.5 3.0 <0.5

CFU/100mL 830 140 570

0.32 0.39 0.19

15.5 13.5 41.0

-

╡ -

ϴ 24.5 25.0 24.5

ϴ 30.0 24.0 24.0

pH - 7.7(21.8ϴ)8.7(21.7ϴ)7.5(21.7ϴ)

R5.2.7 COD mg/L 2.4 17.0 0.9

SS mg/L 19 37 10

mg/L 1.86 4.49 4.43

mg/L 0.015 0.452 0.045

BOD mg/L 7.5 20.0 <0.5

CFU/100mL 140 890 570
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 2.3. 2   

7.3 7.4 7.5 7.5

7.2

7.5 7.6 7.7
7.5

8.0 7.8 7.8

8.3

8.7

7.4
7.5

7.4 7.5 7.4 7.5

6.4
6.6
6.8
7.0
7.2
7.4
7.6
7.8
8.0
8.2
8.4
8.6
8.8
9.0

R
1
.7

.3
1

R
1
.1

1
.1

1

R
2
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.1
0

R
2
.7

.2
0

R
2
.1

0
.2
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.1
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.9
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.1

1
.3

R
4
.2

.4

R
4
.7

.1
3

R
4
.1

0
.2

4

R
5
.2

.7

pH

AA C 6.5 8.5

13.0

2.8 1.6

3.5

14.0

3.5

1.6
2.4

4.3

2.4

6.2

3.3
5.1

17.0

3.9

0.9
1.5 1.3 1.6 0.9

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0
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18.0
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R
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.1

0
.2

4

R
5
.2

.7

mg/L COD

20.0

5.64.3
1.9

13.0 8.8 6.0

19.021.0

7.7

28.0
15.012.0

37.0

96.0

9.4

23.0
11.0

22.0
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0
.2

4

R
5
.2

.7

mg/L SS

5.51

1.37

5.37

2.01

4.43

1.06

4.87

1.86
3.00

1.52
2.17

2.52

3.50

4.494.44
4.96

4.81
4.01

5.02
4.43

0.0
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1 pH 

· pH│⁸ ⌐ ≢│ 8.1 8.2 ╩ ⇔⁸ ⌂≥─ │⁸ ≢№╢

≢⁸ ⌐ 7.0 8.0 ─ ▪ꜟ◌ꜞ ╩ ∆⁹ 

· ⌂ ≤⇔≡⁸ R- 4 ⅜╒⅛─ 2 ╟╡ ↄ⁸╕√ │

⅜ ≢№╢⁹ 

· ─ ─ │ ≢№╡⁸ ⱪꜝfi◒♩fi─ ⌐╟╢

⌐╟╡▪ꜟ◌ꜞ ┼ ⇔≡™╢≤ ⅎ╠╣╢⁹ ⌐ │⁸ ─◕

♩כ ⁸ ⅜ ⌐ ∆╢ ⅜╖╠╣√⁹ ⅜ ╡ ⅜

ↄ⌂∫√↓≤⅛╠⁸ ⌐ ⅜ ╖⁸ ⱪꜝfi◒♩fi⅜ ⇔≡™╢╙─≤

ⅎ╠╣╢⁹ 

· ≤─ ≢│⁸ ⌐⁸ ─ R- 4 ≢ ─ 8. 5 ╩

⇔≡™√⁹ 

 

2 COD  

· ─ ⌂ ≤⇔≡⁸pH≤ ⌐⁸ R- 4 ⅜╒⅛─ 2 ╟╡

™ ⅜╖╠╣╢⁹ ⇔√╟℮⌐⁸ ─ ⌐╟╡ ⇔√ ⱪꜝfi

◒♩fi⌂≥ ─ ⅜≢≡™╢≤ ⅎ╠╣╢⁹ 

· ╕√⁸ R- 2 ╛ ►ⱪ◌כ R- 5 │⁸ │⁸ ≤ ≤╙⌐

™ ⅜╖╠╣√⁹ 

· ⌂⅔⁸COD│⁸ ╛ ≢ ⌐ ↕╣╢ ─ ≢№╢⁹ ─

⸗♬♃ꜞfi◓≤─ ⌐╙ ↕╣≡™╢⁹ 

 

3 SS  

· │ ∂≡ ™ ≤⌂∫≡™╢⁹ 

· ⌐ R- 4 ⅜ ↄ⌂∫≡⅔╡⁸ ─╟℮⌐ ─ ─

ⱪꜝfi◒♩fi ─ ≤ ⅎ╠╣╢⁹ 

· R- 2 ╙⁸ ⌐ ⅜ ↄ⌂∫≡™╢⁹ ─ ─ ≤ ⅎ╠

╣╢⁹ 

 

4 T- N  

· R- 2 ≢│⁸ ⌐ ⅜ ⅜╢ ⅜ ≢№╢⁹ ─╟℮⌐

─ │⁸ ⅛╠─ ⅜ ↕╣≡⅔╡⁸ ─ │ ⌐╟╢

⌐╟╢ ⅜ ⅎ╠╣╢⁹ 

· R- 2 ─ ─ ™ │⁸ ⅜ ⌐ ™↓≤⅛╠⁸ ╛

⁸ ─ ⌐⁸ ─ ╙ ╣≡™╢≤ ⅎ╠╣╢⁹

►ⱪ◌כ R- 5 ≢╙ ⌐⁸ ∂≡ ⅜ ↄ⁸ ⅜ ™↓≤⅛╠

⅜ ╣≡™╢≤™ⅎ╢⁹ 

· R- 4 │⁸ ╟╡ 2 ≤╙ ↄ⁸ ⌐№╢⁹ ⇔√╟℮⌐⁸

♩כ◕ ⁸ ─ ⅜ ↄ⌂∫√↓≤≢⁸ ⅜ ⇔⁸ ⇔

≡™╢ ≤ ⅎ╠╣╢⁹  
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5 T- P  

· R- 4 ≢⁸ ─ ╟╡ ™ ≢№╡⁸ │ ⌐ ≢№╢⁹

⁸ ╛ ─╒⅛⁸ ╙№╡⁸ ─ ⅜ ↕╣≡™╢⅜⁸

│⁸ ≤ ♩כ◕⁸⌐ ⁸ ⅜ ⇔⁸ ⇔≡™╢

≤ ⅎ╠╣╢⁹ 

· R- 2 ╛ ►ⱪ◌כ R- 5 ≢│⁸ ∂≡ ⅜ ↄ⁸ ⅜ ™↓≤⅛

╠ ⅜ ╣≡™╢≤™ⅎ╢⁹ 

 

6 BOD  

· ─ ⌂ ≤⇔≡⁸pH╛COD≤ ⌐⁸ R- 4 ⅜╒⅛─ 2

╟╡ ™ ⅜╖╠╣╢⁹ ⇔√╟℮⌐⁸ ─ ⌐╟╡ ⇔√

ⱪꜝfi◒♩fi⌂≥ ─ ⅜≢≡™╢≤ ⅎ╠╣╢⁹ 

· R- 2 ≢│⁸ ─╒℮⅜ ↄ⌂∫≡⅔╡⁸ ─ ⌐

─ ™ ⅜ ™ ⅜ ⅎ╠╣╢⁹ 

· ≤─ ≢│⁸ │⁸ R- 4 ⅜ ⌐ E 10mg/L

╩ ⅝ↄ ⇔≡™√⁹╕√⁸ R- 2 ≢│ ⌐C 5mg/L ╩

⇔≡™√⁹ ►ⱪ◌כ R- 5 │⁸ ⌐⅔™≡ AA 1mg/L ╩ ⇔

≡™√⁹ 

 

7  

· R- 2 ≤ R- 4 │⁸ ≤ ≢ ⅜ ⅝™⁹ ─

R- 2 │⁸ ⅛╠─ ⌐╟╢ ╙№╢√╘ ™ ≤⌂∫≡™╢

⅜ ⅎ╠╣╢⁹↓─↓≤╩ ∆╢≤⁸ ≤╙ B

1000CFU/100ml ≢№╢ ⅜ ⅎ╠╣⁸ ⌐≈™≡│ ⅛╠─

─⇔ ⁸ ╛ ►ⱪ◌כ⌐≈™≡│ ─ ⅜ ↕╣╢⁹ 
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2.3.6  R- 4 ─ ⌐≈™≡ 

 ─ ╛N/P ⌐╟╢ ─ ⁸ ⌐

∆╢ ╩  2.3. 1⁸  2.3. 3⁸  2.3. 8 10⌐ ∆⁹ 

 ⌐ R- 4 ≢ ⇔≡™╢ ┼─ ╛⁸ ⅛╠╖╠

╣╢ ─ ⌐≈™≡⁸N/P ⌐╟╢ ╛ ╙ ╕ⅎ≡ ⇔√⁹ 

 

1 R- 4 ─  

· ─ R- 4 ≢│⁸ ─ ♩כ◕─ ⌐ ℮ ─ ⅝ ╘

⌐╟╡ ⅜ ⌐ ⇔≡™╢ ⅜ ♩כ◕⁸╣↕ ⅜ ─

⌐⅔™≡╙ ⅜ ™≡™╢⁹ 

♩כ◕ · │⁸ⱨꜝ♇ⱪ◕כ♩─ ╛ ╖⌐╟╡ ≤⌂

╡⁸ ⌐ ⅜ ה ♩כ◕⁸⅜√™≡⇔ ⌐╟╡ ⅜ ↄ⌂∫√↓≤

⅛╠⁸ ─ ⱪꜝfi◒♩fi⅜ ⇔√ ─ ≤ ⅎ╠╣╢⁹ 

· ↓↓≢⁸ R- 2 │⁸ ⌐ ⌐╟╢ ⅜№╡⁸ ┼─ ─

♩כ◕⁸╠⅛≥↓™⌂╙ ⌐╟╡ ⅜ ⌂ↄ⌂∫√ ─ ≤

⅜╟ↄ ≡™╢⁹⇔⅛⇔⌂⅜╠⁸♄ⱶ╛ ╒⅛⁸ ─ ≢ ⌐╖╠╣╢╟℮⌐⁸

─ ╙ ⌂╡ ╩ ⇔≡™╢⅜⁸ ─ ─╟℮⌐ ⌂

─ │⁸⸗♬♃ꜞfi◓ 29 ⌐ ↕╣≡™⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.3. 1 ─ ⅔╟┘ 2   

4 6 17  4 6 17  

5 2 7  2 5 7  
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2 N/P ⅔╟┘ ⅛╠╖╢ ─  

·  2.3. 3⌐ ∆╟℮⌐⁸N/P ─ ⌐≈™≡⁸ R- 4 ≤⁸╒⅛─ 2

R- 2 ⁸ ►ⱪ◌כ R- 5 ╩ ∆╢≤⁸ ╠⅛⌐ ⅜ ⌂╢⁹

R- 4 │ 9.9 19.1 ─ ≢ ™ ⅜ ⅝⁸╒⅛─ │ №╢

⅜ 59.1 253.2─ ≢ ™ ⅜ ™≡™╢⁹ 

· ⌐ ⱪꜝfi◒♩fi╩ ∆╢ ≤ ─ N/P │ 7 ≢№╢≤↕╣

╢⁹ ⁸ ─ ─ ─N/P │ ⱪꜝfi◒♩fi─N/P ╟╡ ™⁹  

· R- 2 ⁸ ►ⱪ◌כ R- 5 ─ 2 │⁸ │ ≢№╢↓≤⅛

╠⁸ ⅜ ↄ⁸ ⅜ ™ ⅜№╢⁹N/P ≢╖≡╙∕─ ⅜╟ↄ ⅛╢⁹ 

·  2.3. 10≢│⁸ ⅜ ⇔╛∆™♄ⱶ ─ ≤⇔≡⁸N/P ⅜ 7

10 ≤↕╣≡⅔╡⁸ R- 4 │↓╣⌐ ™ ⌐⌂∫≡™╢⁹ 

· ─ ⁸ R- 4 │⁸PH⁸BOD⁸ ⁸ ⅜∕╣∙╣

⌐№╢⁹ ─ │⁸  2.3. 8 10 ⌐ ∆╟℮⌐ ─

⅜ ⇔╛∆™ ⌐ ⇔≡⅔╡⁸ ⌐⌂∫≡™╢≤ ⅎ╠╣╢⁹ 

· ╟╡⁸ R- 4 ≢│⁸ ⅛╠ ⅜╒⅛ ╟╡ ™ ⅜╖╠

╣≡™√⅜⁸ ♩כ◕─ ⌐╟╡⁸ ─ ⅜ ╡ ⅜ ↄ⌂∫√↓≤≢⁸

⅜ ⇔≡™ↄ ⌐⌂╡⁸ ≤⌂∫≡™╢≤ ⅎ╠╣╢⁹ 

♩כ◕ · ⌐╟╢ │ ⁸ ⌐ ≢№╢√╘⁸

⌐ ⇔≡ↄ╢ ⌐ ╩ ⇔≡™ↄ↓≤⅜ ≢№╡⁸ ∫≡⁸

─ ⌐≈™≡ ╩ ⇔≡™ↄ ⅜№╢≤ ⅎ╢⁹ 

 

 
 2.3. 3 N/P ⌐╟╢ ─  

 

 

 

₈ ₉ 1990⁸ ⁸ ⁸p.368  
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 2.3. 8 T- N⁸T- P ⌐╟╢ ⅛╠ ┼─ ꜠ⱬꜟ 

 
₈ ₉ 1990⁸ ⁸  

   ₈ ♄ⱶ ₉ 3 3 ⁸  

 

 2.3. 9 ⁸ ꜠ⱬꜟ─ ╛♄ⱶ ─ ⁸ ה ─  

 
₈ הꜟ♦⸗ה ₉ 2004⁸ ⁸ ₉ 

   ₈ ♄ⱶ ₉ 3 3 ⁸  
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 2.3. 10 ⅜ ⇔╛∆™♄ⱶ ─  

 
₈ ♄ⱶ ₉ 3 3 ⁸  
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3 ◗fi◘ה   

 

3.1  

 ⌐⅔™≡⁸ ─ ╩ ↑╛∆™ ─ ─√╘⁸

⁸◘fi◗ ╩ ⇔√⁹ 

 

3.1.1   

 ╩  3.1. 1⌐ ∆⁹ 
 

 3.1. 1  

  ─  

 

ה  

◗fi◘ה  

‚  

 4 7 18 20  

ה   

♃ⱴfiה   

◒♇▼♅♩♇ⱳ☻ה   

         

 

‚  

 4 7 14  

│⁸ ⅜ ⇔

≡™╢ ─⁸ ⅜ ⌂

─ ⌐ ⇔√⁹ 

│⁸ ─ ⇔≡™╢

─ ─ ≤⌂╢

⌐ ⇔√⁹ 

 

3.1.2   

 ⅔╟┘ ─ ⁸ ⁸ⱴfi♃ ⁸☻ⱳ

♇♩♅▼♇◒ ⁸ ╩  3.1. 2 3⁸  3.1. 1 3⌐ ∆⁹ 
 

 3.1. 2  

 ⅔╟┘  

 

ה  

◗fi◘ה  

─ │⁸ ─ 5 St- 1⁸2⁸4⁸7⁸8

≢№╢⁹ 

─ ⌐≈™≡│⁸₈ ┘ ₉

26 3 ⁸ ≢ ⇔√ ─ ╩ ≤⇔

≡ ⇔√⁹╕√⁸St - 8⌐≈™≡│⁸ ≢╙ ⅜ ↄ ∆

╢ ≤⇔≡⁸ ─ ≢ ⇔√⁹ 

ⱴfi♃ ⅔╟┘☻ⱳ♇♩♅▼♇◒ ⁸ ⌐≈™≡│⁸

⌐ ⇔ ⇔√⁹ 

 

 3.1. 3 ─  

  

St-1

St-2

St-4

St-7

St-8
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 3.1. ◗fi◘ה 1   
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 3.1. ◗fi◘ה 2  ⱴfi♃  

 

  



 

47 

 

 3.1. ◗fi◘ה 3  ☻ⱳ♇♩♅▼♇◒  

 

  



 

48 

 

 3.1. ◗fi◘ה 4 ♩כꜟ   

 

  

ừ│ ⁹ ⇔√⁹ 
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3.1.3   

 ⅔╟┘◘fi◗ ─ ╩  3.1. 4⌐ ∆⁹ 

 

 3.1. 4  

  

 

· ↕╣√ 5 ⌐⅔™≡⁸ ≢ ⅜ ╙

∆╢≤ ⅎ╠╣╢ ≢ 10 ─ ╩ ⇔⁸

┘ ╩ ⇔√⁹ 

· ⇔√ ─℮∟⁸ ⌂ ⌐≈™≡│⁸ ⁸ ⅔╟┘

╩ ⇔√ 

· ╒⅛⁸ ─ ─ √╘⁸ ≢│

⌂ⱴfi♃ ⅔╟┘☻ⱳ♇♩♅▼♇◒ ⁸ ─

⌐╟╢ ⌂ ╩ ⇔√⁹ 

◘fi◗  

· ≤ ∂ 5 ⌐⅔™≡⁸ ≢ ⅜ ╙

∆╢≤ ⅎ╠╣╢ ≢ 10 ─ ╩

⇔⁸ ┘ ╩ ⇔√⁹ 

· ⇔√ ─℮∟⁸ ⌂ ⌐≈™≡│⁸ ⁸ ⅔╟┘

╩ ⇔√⁹ 

· ╒⅛⁸◘fi◗ ─ ─ √╘⁸ ≢│

⌂ⱴfi♃ ⅔╟┘☻ⱳ♇♩♅▼♇◒ ╩

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.1. 1 ─   

 ⱴfi♃  

☻ⱳ♇♩♅▼♇◒   
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3.1.4  ─  

 ⌐⅔™≡ ⇔√ ─ ⅛╠⁸  3.1. 5─ ≤ ⌐ ∆╢

⌂ ╩ ⇔√⁹ ⌐ ⇔√ כꜞ◗♥◌─ ─ ╩  3.1. 6 8⌐

∆⁹ 

 

 3.1. 5 ⌂ ─ ≤  

⌂≥  

 
⁸ ⁸ ─  
₈ ₉⁸₈ ₉⁸₈ ₉        

⁸₈ ₉≤™℮⁹  

 

₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉ 
( 4 75 )  

⁸₈ ─ ₉≤™℮⁹  

╕
√│
⌐ ↕╣≡™╢  

₈ ה ─ ─⅔∕╣─№╢  3 (
)₉-╦⌂⅝⅔♃כ♦♪♇꜠-  2017) 
⁸₈ RDB₉≤™℮⁹  

 

₈ ꜠♇♪ꜞ☻♩ 2018₉(  2020)  
⁸₈ RL₉≤™℮⁹  

 

₈ ꜠♇♪ꜞ☻♩₉( 2017) 
⁸₈ RL₉≤™℮⁹  

 

₈ ─ ⌂ ⌐ )◒♇Ⱪ♃כ♦╢∆ )₉
(( )  1998) 

⁸₈ DB₉≤™℮⁹  

( │ ↄ)  

 

 3.1. 6 ₈ RDB₉⌐⅔↑╢◌♥◗ꜞכ ≤  

   

 (EX) ≢│∆≢⌐ ⇔√≤ ⅎ╠╣╢  

 (EW) ≢│ ה ≢─╖ ⇔≡™╢  

I  (CR+EN) ≢│ ─ ⌐ ⇔≡™╢  

IA  (CR) 
≢│⁸↔ↄ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ╘≡

™╙─ 

IB  (EN) 
≢│ IA ╒≥≢│⌂™⅜⁸ ™ ⌐⅔↑╢ ≢─ ─
⅜ ™╙─ 

II  (VU) ≢│ ─ ⅜ ⇔≡™╢  

 (NT) ≢│ ⅜ ⌂  

 (DD) ≢│ ∆╢∞↑─ ⅜ ⇔≡™╢  

─⅔∕╣─ 
№╢  

(LP) ≢ ⌐ ⇔≡™╢ ≢⁸ ─⅔∕╣─ ™╙─ 
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 3.1. 7 ₈ RL⁸ RL₉⌐⅔↑╢◌♥◗ꜞכ ≤  

   

 (EX) ╦⅜ ≢│∆≢⌐ ⇔√≤ ⅎ╠╣╢  

 (EW) ה ≢─╖ ⇔≡™╢  

I  (CR+EN) ─ ⌐ ⇔≡™╢  

IA  (CR) ↔ↄ ™ ⌐⅔↑╢ ─ ⅜ ╘≡ ™  

IB  (EN) IA ╒≥≢│⌂™⅜⁸ ™ ⌐⅔↑╢ ─ ⅜ ™  

II  (VU) ─ ⅜ ⇔≡™╢  

 (NT) ⅜ ⌂  

 (DD) ∆╢∞↑─ ⅜ ⇔≡™╢  

─⅔∕╣─
№╢  

(LP) ⌐ ⇔≡™╢ ≢⁸ ─⅔∕╣⅜ ™╙─⁹ 

 

 3.1. 8 ₈ DB₉⌐⅔↑╢◌♥◗ꜞכ ≤  

    

  

( )  ─ ⌐ ⇔≡™╢ ה  

( )  ─ ⅜ ⇔≡™╢ ה  

( )  ⅜ ⌂ ה  

( )  ╠⅛⌐ ⇔≡™╢╙─ 

 ⌐╖≡ ⇔≈≈№╢╙─ 

 ─ ⌐№╢╙─ 

 ⌐ ∆═⅝  
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3.2  

 

3.2.1   

 ⌐⅔↑╢ ─ ⅔╟┘ ⌂ ⁸ ⌂ ─ ╩  

3.2. 1 3⌐ ∆⁹ 

 

1  

 │⁸ ≢ 15 25 ≢№∫√⁹ ≢│⁸St - 1 15 ⁸St - 2 6

⁸St- 4 1 ⁸St- 7 2 ⁸St- 8 9 ≢№∫√⁹ 

 

2 ⌂  

 ⌂ │⁸◒ⱦ꜠☼♃⁸ⱨ◘◘Ⱳ♥fi◓◘⁸ⱱfi♄꞉ꜝ ⁸ꜞꜙ►◐ꜙ►☻●⸗⁸►

Ⱶⱥꜟ⸗⁸►Ⱶ☺◓◘⁸ⱴ♠Ᵽ►Ⱶ☺◓◘⁸ꜞꜙ►◐ꜙ►▪ⱴ⸗─ 8 ⅜ ↕╣√⁹

≢│⁸St - 1 2 ⁸St - 2 0 ⁸St- 4 0 ⁸St- 7 2 ⁸St- 8 5 ≢№∫√⁹ 
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 3.2. 2  ⌂  

 
1  ₈ ₉⁸₈ ₉⁸₈ ₉ 

⁸ ⁸  

2 ─  ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉ 

 

    (∕─ ⅜ ⌐ ⇔ │ ∆╢ ─⅔∕╣─№╢ ─ )  

 

    ( ⌐ ⇔≡ ─ ╩ ╢↓≤≤↕╣≡™╢ ─⅔∕╣─№╢ ─ )  

3 RDB ₈ ה ─ ─⅔∕╣─№╢  3 )₉-╦⌂⅝⅔♃כ♦♪♇꜠- 2018)  

4 RL ₈ ꜠♇♪ꜞ☻♩ 2020₉( 2020)  

5 RL ₈ ꜠♇♪ꜞ☻♩₉( 2017) 

6 DB ₈ ─ ⌂ ⌐ )◒♇Ⱪ♃כ♦╢∆ )₉(( ) 1998) 

 

 

  

RDB RL DB

1

2

3

4

5

6

7

8
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 3.2. 3( 1/ 3)   ⌂ ─  

 

 

: ◒ⱦ꜠☼♃ 

: Caulerpa lentillifera  

:  ▬꞉☼♃  ▬꞉☼♃  

:   RL  

ₒ ₓ 

St- 1⁸2≢ ↕╣⁸ │ 1 ≢№∫√⁹ 

ₒ  x

↕ 2- 5m ╕≢ ∆╢⁹ ─ ╕√│

╩ ∆╢⁹ ┌⇔√ ─ ⅛╠ ∆╢ ⅜

ⅎ╢⁹↓─ ∆╢ ⅜ ≤⌂╡⁸ ─ ⅜Ⱪ

♪►─╟℮⌐ ⇔₈ ┬≥℮₉─ ⁹ ─◒ⱦ꜠

☼♃│⁸ ∆╢ ≤ ─ ⅜ↄ┘╣≡™╢↓≤⌐∟

⌂╗⁹ ╛ ─╟℮⌂ ≢№╢⅜ ≢└≤≈─

≢№╢⁹ ה ▬fi♪ה ⌐

∆╢⁹ 

 

 

: ⱨ◘◘Ⱳ♥fi◓◘ 

: Clypeomorus bifasciata  

:  ▬꞉☼♃  ◘Ⱳ♥fi◓◘  

: RL   

     RDB  

ₒ  x

St- 8≢ ↕╣⁸ │ 1 ≢№∫√⁹ 

ₒ  x

│ ⁸ ↕ 8.5 cm⁸ ╩ ↄ ∆╢⁹

™ ⅛╠ ─ↄ↕┘ ⌐ ™ ⅜ ≡⁸ ⌂╢╟

℮⌐ ⅜ ⁹ │ ⌐ ™ ≤⌂╢ ⅜

™⁹ │ ™ ≢ │ ∫╔™⁹ ≢│

╩ ≤⇔⁸ ▬fi♪ ה ꜞ◌ה

Ⱪ ⌐ ∆╢⁹ ╛ ─ ╛⁸

2 m ─ ⌐ ∆╢⁹ ─ ⅝ ⌐

⌐ ∆╢⁹ ≤⇔≡⁸ ⅜ ⇔√ ≢№

╢↓≤⅜ ≢№╢⁹ 

 

 

: ⱱfi♄꞉ꜝ  

: Sargassum sp. 

:  ⱥⱣⱴ♃  ⱱfi♄꞉ꜝ  

: RL   

     RDB  

ₒ ₓ 

St- 1≢ ↕╣⁸ │ 1 ≢№∫√⁹ 

ₒ  x

▬fi♪ ה ⌐ ∆╢⁹

╛ ─ ↕2 3m─ ╛ ⌐ ⌐ ╕

√│ ∆╢⁹ 

₈ ꜠♇♪ꜞ☻♩₉ 2017⁸  

   ₈ ה ─ ─⅔∕╣─№╢  3 ╦⌂⅝⅔♃כ♦♪♇꜠ - -₉ 

   2017⁸   
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 3.2. 3( 2/ 3)   ⌂ ─  

 
₈ ₉

2020⁸  

: ꜞꜙ►◐ꜙ►☻●⸗ 

: Thalassia hemprichii  

:  ○⸗♄◌  ♩♅◌●Ⱶ  

: RL   

ₒ ₓ 

St- 8≢ ↕╣⁸ │ 1 ≢№∫√⁹ 

ₒ  x

↕ 10 40cm⁹ ─ 0.5 2cm⁹ │ ™⅜⁸ │

™⁹ 3m╕≢─ ⌐ ∆╢▪ⱴ⸗─ ⁹

≢│ 5₩6 ─▪ⱴ⸗ ⅜ ∆╢⅜⁸ │ ╙ ↄ

╠╣╢ ─ ≈≢№╢⁹ ≢⁸ ⅜ ╩≈

↑ ⅛╠╙ ⅎ╢ ⅜№╢⁹ ⌐ ∆╢⁹ 

 

 

: ►Ⱶⱥꜟ⸗ 

: Halophila ovalis  

:  ○⸗♄◌  ♩♅◌●Ⱶ  

: RL   

ₒ  x

St- 7⁸8≢ ↕╣⁸ │ 1 ≢№∫√⁹ 

ₒ  x

2 ─ ⁸ ⌐ ↄ ∆╢⁹

│ ⁸ ⁸ ≢⁸ ↕ 10 25mm⁸

4 8mm⁹ ⁹ ≢│ⱳꜞⱠ◦▪⁸○כ☻♩ꜝꜞ

▪⁸▬fi♪ ⁸ ⁹ 

 

 

: ►Ⱶ☺◓◘ 

: Halodule uninervis  

:  ○⸗♄◌  ⱬ♬▪ⱴ⸗  

: RL   

ₒ ₓ 

St- 8≢ ↕╣⁸ │ 30 ≢№∫√⁹ 

ₒ  x

─ ⌐ ⅎ╢ ⁹ │ ⇔⁸ ⅛

╠ 1 ─ ≤ 2 4 ─ ╩ ∆⁹ │ ⁸ ↕

5 12cm⁸ 2.2 3mm⁸ ⌐ ⅜╢↓≤⅜ ↄ⁸3

⅜№╡⁸ │ ≤ ⅜ ⇔≡ 3 ≤⌂╡⁸

⌂ ™ ⅜№╢⁹ │ ≢⁸ ↕ 1 4cm⁹

─ ─ ⌐ ⇔⁸ ─

⌐╙ ⅜╢↓≤│⌂™ ⌐ ∆╢⁹

▬fi♪ ה ⌐ ∆╢⁹ 

₈ ꜠♇♪ꜞ☻♩₉ 2017⁸  

   ₈ ה ─ ─⅔∕╣─№╢  3 ╦⌂⅝⅔♃כ♦♪♇꜠ - -₉ 

   2017⁸
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 3.2. 3( 3/3)   ⌂ ─  

 

 

: ►Ⱶ☺◓◘ 

: Halodule pinifolia  

:  ○⸗♄◌  ⱬ♬▪ⱴ⸗  

: RL   

ₒ ₓ 

St- 7≢ ↕╣⁸ │ 1 ≢№∫√⁹ 

ₒ  x

─ ⌐ ⅎ╢ ⁹ │ ⇔⁸ ⅛

╠ 1 ─ ≤ 2 4 ─ ╩ ∆⁹ │ ⁸

↕ 5 17cm⁸ 0.5 2mm⁸3 ⅜№╡⁸ │ ⁸

⌂ ™ ⅜№╢⁹ │ ≢⁸ ↕ 1.5 3cm⁹

⁸ │ ─ ⅛╠ ╢ ⌐ ∆╢⁹

─ ─ ⌐ ∆

╢⁹ ▬fi♪ ה ⌐ ∆╢⁹ 

 

 

: ꜞꜙ►◐ꜙ►▪ⱴ⸗ 

: Halodule pinifolia  

:  ○⸗♄◌  ⱬ♬▪ⱴ⸗  

: RL   

ₒ ₓ 

St- 8≢ ↕╣⁸ │ 5 ≢№∫√⁹ 

ₒ  x

─ ≢╙ ↕ 10cm ─ ─№╢≤↓

╤⅛╠⁸╟╡ ™≤↓╤⌐ ⅎ⁸ ⁸◘fi◗

─ ™ ⌂≥⌐ ∆╢⁹ ↕ 3 15cm≢ ↄ

⇔⁸ 5 8mm⁸ ⁸ ≢ ⌐ ─ ⅜№╢⁹

⁸▬fi♪ ⁸ ─ ⁸ ⌐

ↄ ⁹ 

₈ ꜠♇♪ꜞ☻♩₉( 2017) 

   ₈ ה ─ ─⅔∕╣─№╢  3 ╦⌂⅝⅔♃כ♦♪♇꜠ - -₉ 

   2017⁸   
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3.2.2  ◘fi◗  

 ⌐⅔↑╢◘fi◗ ─ ⅔╟┘ ⌂ ⁸ ⌂ ─ ╩  

3.2. 4⌐ ∆⁹ 

 

1  

 │⁸ ≢ 5 9 ≢№∫√⁹ ≢│⁸St - 1 9 ⁸St - 2 1

⁸St- 4⁸St- 7⁸St- 8─ 3 ≢─ │⌂⅛∫√⁹ 

 

2 ⌂  

 ⌐⅔™≡⁸◘fi◗ ─ ⌂ │⁸ ↕╣⌂⅛∫√⁹ 

 

 

 3.2. 4 ◘fi◗   

 
 

 

 

 

 

 

  

St.1 St.2 St.4 St.7 St.8

11:35 10:20 9:20 9:35 11:05

-0.1 +0.2 -0.1 +0.6 -0.2

1 Montipora spp. R 1

2 Acropora intermedia R 1

3 Acropora millepora R 1

4 Porites spp. + 10 2

5 Porites spp. R 1

6 Lithophyllon undulatum R 1

7 Dipsastraea speciosa R 1

8 Echinopora gemmacea R 1

9 Millepora exaesa R 1

5 10 0 0 0

9 1 0 0 0

No.
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3.2.3  ⱴfi♃ ⁸☻ⱳ♇♩♅▼♇◒  

 ⱴfi♃ ⁸☻ⱳ♇♩♅▼♇◒ ─ ╩  3.2. 5 6⌐ ∆⁹ 

 

1 ⱴfi♃  

 ─ St - 4⁸St - 6⌐ ™ ─ 1 ⁸2 ≢│⁸ ⇔ ∆╢╙

── ─ │╒╓ ↕╣⌂⅛∫√⁹ 

 3 ⁸5 6 ≤™∫√ ─ ™─ ≢│⁸►Ⱶⱥꜟ⸗╛◘Ⱳ♥fi◓◘

⌂≥─ ─ ⅜ ↕╣√⁹ 

 ─ ™≤⌂╢ 4 ≢│ Ɫⱴ◘fi◗ ⌂≥─ ⅜╖╠╣√⁹ 

 

2 ☻ⱳ♇♩♅▼♇◒  

 ─ Sc.1 3⁸Sc.5 ≤™∫√ ↄ─ ≢│⁸ ⌐►Ⱶ☺◓◘≤™∫√ ─

⅜╖╠╣╢⁹ 

 ─ Sc.6 9≤™∫√ ↄ─ ™≢│⁸ ⌐ ╡⌐ ™◘fi◗ ╛◌▬

ⱷfi♁►⌂≥─ ⅜╖╠╣╢⁹ 

 

 3.2. 5 ⱴfi♃  

 
  

ꜝ▬fi GPS

003start 9:54

005end

006start

007end

008start

009mark

010end

011start

012mark

013end

014start

015mart

016end

017start

018mark

019mark

020end 11:25
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 3.2. 6 1/3  ☻ⱳ♇♩♅▼♇◒  

 
  

Sc.1

-0.5m

-

Sc.2

-1.0m

-

Sc.3

-1.0m

-
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 3.2. 6 2/3  ☻ⱳ♇♩♅▼♇◒  

 
  

Sc.4

0.0m

Sc.5

0.0m

-

0.0m
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 3.2. 6 3/3  ☻ⱳ♇♩♅▼♇◒  

 
  

Sc.7

0.0m

0.0m

0.0m
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3.3 25 ≤─  

 

3.3.1  ⌐⅔↑╢ 25 ≤─  

 ≤◘fi◗ ─ 25 ≤─ ⅔╟┘ 25 ─ ╩

 3.3. 1 2⁸  3.3. 1 2⌐ ∆⁹ 

 ─ ─ St - 8 ─ │⁸ 25 ─ ╩ ⌐

⇔√⁹ ─∕╣∙╣ ─ ⌐≈™≡⁸ ≤ 25 ─ ╩

⇔⁸∕─ ⌐≈™≡ ⇔√⁹ 

 

1  

 ⌐≈™≡│⁸St - 4 ─ ≢⁸ ─ ⅜╖╠╣╢⁹ⱬ♬▪ⱴ⸗╛

◖▪ⱴ⸗⁸ⱥ꜡Ɫ◘Ⱳ♥fi◓◘╛▬♅▬☼♃⌂≥⅜ ⌐ ↕╣≡™⌂™⌂≥⁸

╛ ─ ⅜ ≈⁹ 

 ─ │⁸∕╣∙╣ ≢№╢⅜☼꜠⅜№╢─≢⁸☻ⱳ♇♩ ⌂ ™─

╙ ⅎ╠╣╢⁹ 

 ╕√⁸ │⁸ ⌐│⁸ ╛ ⁸ ─ ─ ⌂≥≢⁸ ╛

⁸ ─ ⅜╖╠╣╢↓≤⅜ ™─≢⁸ ⌂≥─ ⌂ ≢№∫√

╙ ⅎ╠╣╢⁹ 

 

2 ◘fi◗  

 ◘fi◗ ⌐≈™≡│⁸ ─ St- 1≢│ ⅜ ⅎ≡™╢ ≤⌂∫√⁹ 

 ≤ ⌐⁸ ─ │⁸∕╣∙╣ ≢№╢⅜☼꜠⅜№╢─≢⁸☻ⱳ

♇♩ ⌂ ™─ ╙ ⅎ╠╣╢⁹ 

 ─ ⌐≈™≡│⁸ ≤╙ ─ ╟╡ ⅜ ™⅜⁸ ⅛╠◘fi

◗ ⌐ ─ ⅜ ⇔≡⅝≡™╢ ╙ ⅎ╠╣╢⁹ 

 

3  

 25 │ ⌐ ⇔≡™╢⅜⁸ ⌂≥│ ╩ ⇔≡ ∆╢

╙№╢↓≤⅛╠⁸ ─ ╩ ≤∆╢ │⁸≢⅝╢∞↑ ╩ ⇔√╒

℮⅜╟™≤ ⅎ╢⁹ 

 ⁸ ⌐ ⌂≥ ╩ ⇔√ ╩ ⇔⁸ ─ ╩

⇔≡™ↄ↓≤≢ ╩ ⇔⁸ ─ ה ╙ ╕ⅎ⌂⅜╠⁸

╛ ⌂≥─ ╩ ⇔≡™ↄ↓≤⅜ ≤ ⅎ╢⁹ 
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 3.3. 1 ─ ─ 25 ≤─  

₈ ─ ┘  ₉ 26 3 ⁸  

 

 

 3.3. 2 ◘fi◗ ─ ─ 25 ≤─  

₈ ─ ┘  ₉ 26 3 ⁸   
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 3.3. 2 ◘fi◗ ─ 25  

 
₈ ─ ┘  ₉ 26 3 ⁸  

   β ─╖╩ ⇔ ⇔√⁹ 

  

  St-1 St-2 St-4 St-3

  2013/12/3 2013/12/5 2013/12/3 2013/12/4

11:30 11:00 9:30 9:30 

  1.5 2 1.2 0.9

  

1 Porites spp. 10 10

2 Goniopora spp. R   

3 Pseudosiderastrea tayamai   R 

4 Pavona venosa R   

5 Millepora spp. R   

10 10 0 0

4 2 0 0

No.
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3.3.2 ה  ◘fi◗ ─ ─  

 ≤ ◘fi◗ ─ ≤ 25 ─ ╩  3.3. 3 6⌐ ∆⁹ 

 ─ ≤⁸ ≢ ⇔√ⱴfi♃ ⁸☻ⱳ♇♩♅▼♇◒ ⁸

─ ⁸↕╠⌐ Microsft Bing Maps  2020 ─ ⅛╠

≤ ◘fi◗ ─ ╩ ⇔√⁹ 

 ╕√⁸ 25 ⌐⅔™≡╙⁸ ≢─ ≤ Google Earth 2010

─ ⅛╠ ⅔╟┘ ◘fi◗ ─ ╩ ⇔⁸ ╩ ⇔≡™╢⁹ 

 ─ ─ ─ ╙ ⅎ╠╣╢⌂≥≢ ⌐ ≢⅝⌂™⅜⁸ ≤ 25

─ ╩ ⇔⁸∕─ ⌐≈™≡ ⇔√⁹ 

 

1  

 ⌐≈™≡│⁸ ⌐⁸ 25 ⌐│№∫√ St - 7 ─

⅜⁸ ⌐⅔™≡│⌂ↄ⌂∫≡™╢⁹ 

 ™─ ⌐⅔↑╢ │ ⅝ↄ ⇔≡™⌂™⁹ ─ ─ St - 8

│ ⅜ ↄ⌂∫≡™╢⁹ 

 ╕√⁸ ─ St- 3≢╙⁸ ↄ│⌂™⅜ ⅜ ⇔≡™╢⁹ 

 │⁸ ⌐│⁸ ╛ ⁸ ─ ─ ⌂≥≢⁸ ╛ ⁸

─ ⅜╖╠╣╢↓≤⅜ ™─≢⁸ ⌂≥─ ⌂ ≢№∫√ ╙

ⅎ╠╣╢⁹ 

 

2 ◘fi◗  

 ◘fi◗ ⌐≈™≡│⁸ ╟╡─ ─ ™⌐ ⇔≡™╢⅜⁸ 25

≤ ≢│⁸ ⅝ↄ│ ⇔≡™⌂™ ≢№╢⁹ ─ ╟╡ ⌐ ∫√

⁹St- 2 ≢│⁸ ⅜ ↕ↄ⌂∫≡™╢⁹ 

 ⌐ ╡⌂≥⌐ ™♃ꜘⱴꜘ☻ꜞ◘fi◗⌂≥│⁸St- 5 Sc.6 ⌂≥≢╙

↕╣≡™╢⅜⁸ ╩ ∆╢╒≥─ │ ↕╣≡™⌂™⁹ 

 

3  

 25 │ ⌐ ⇔≡™╢⅜⁸ ⌂≥│ ╩ ⇔≡ ∆╢

╙№╢↓≤⅛╠⁸ ─ ╩ ≤∆╢ │⁸≢⅝╢∞↑ ╩ ⇔√╒

℮⅜╟™≤ ⅎ╢⁹ 

 ⁸ ⌐ ⌂≥ ╩ ⇔√ ╩ ⇔⁸ ╩ ⇔≡™ↄ↓

≤≢ ⅜╟╡ ↕╣√ ╛ ╩ ⇔⁸ ─ ה ╙ ╕ⅎ

⌂⅜╠⁸ ╛ ⌂≥─ ╩ ⇔≡™ↄ↓≤⅜ ≤ ⅎ╢⁹ 

  



 

69 

 

 3.3. 3 ─ 4  

 Microsft Bing Maps 2020 10  

  

St- 8 

St- 1 

St- 2 

St- 7 

St- 4 

Sc.1 Sc.2 

Sc.3 
Sc.4 

Sc.5 

Sc.9 

Sc.8 

Sc.7 

Sc.6 

  4   

  4  ☻ⱳ♇♩♅▼♇◒  
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 3.3. 4 ─ 25  

1 │⁸ ≢─ ≤ Google Earth 2010 ─ ⅛╠ ─ ╩ 

   ⇔ ↕╣√╙─≢№╢⁹ 

2 ─√╘─ ≤⇔≡⁸ ─ ≤☻ⱳ♇♩♅▼♇◒ ─ ╩ ⇔√⁹ 

₈ ─ ┘  ₉ 26 3 ⁸  

 

 

  

St- 1 

St- 8 

St- 2 

Sc.1 
Sc.2 

St- 7 

St- 4 

Sc.3 

Sc.4 

Sc.5 

Sc.9 

Sc.8 

Sc.7 

Sc.6 

  4   

  4  ☻ⱳ♇♩♅▼♇◒  
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 3.3. 5 ◘fi◗ ─ 4  

 Microsft Bing Maps 2020 10  

  

St- 8 

St- 1 

St- 2 

St- 7 

St- 4 

Sc.1 Sc.2 

Sc.3 

Sc.4 
Sc.5 

Sc.9 

Sc.8 

Sc.7 

Sc.6 

  4   

  4  ☻ⱳ♇♩♅▼♇◒  
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 3.3. 6 ◘fi◗ ─ 25  

1 │⁸ ≢─ ≤ Google Earth 2010 ─ ⅛╠ ◘fi◗ ─ 

   ╩ ⇔ ↕╣√╙─≢№╢⁹ 

2 ─√╘─ ≤⇔≡⁸ ─ ≤☻ⱳ♇♩♅▼♇◒ ─ ╩ ⇔√⁹ 

₈ ─ ┘  ₉ 26 3 ⁸  

 

  

St- 1 

St- 8 

St- 2 

Sc.1 Sc.2 

St- 7 

St- 4 

Sc.3 

Sc.4 

Sc.5 

Sc.9 

Sc.8 

Sc.7 
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  4   

  4  ☻ⱳ♇♩♅▼♇◒  










































