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3.1.5  

3.1.5.1  

   

    

    

  3   (1)  3702 -  

( )  1  (2)    (S space)  1   (3) 

    1   3.1.5-1 

  

   

 3702 

-  (  

) 

 1   

 

 

(1)  24  (Leq 24 hr) 

(2)  90 (L90) 

(3)  (Ldn) 

(4)  (Lmax) 

   (S space)  1   

 

(1)  24  (Leq 24 hr) 

(2)  (Lmax) 

(3)  

 

  

 1  

 

(N1) 

(1)  1  (Leq 1 hr) 

(2)  24  (Leq 24 hr) 

(3)  90 (L90) 

(4)  (Lmax) 

 

 3.1.5-1  

1)  3702 -  ( ) 

  ( ). 2566 

   5   

  24  2563    24  (Leq 24 hr) 

 90 (L90) -  (Ldn)  (Lmax) 

   24  (Leq 24 hr)  67.7   90 (L90)  

 66.4   (Ldn)  71.7   (Lmax)  97.5  

    24  (Leq 24 hr)  



 ( )   3 

      

  3-44 

(Lmax)   15 ( . . 2540)  

 24   70   115  

 90   

2)  

    (S space) ( )    

 (2566)  

     

 19-20  2566    24  (Leq 24 hr) 

 (Lmax)     24  (Leq 24 hr)  

53.6   (Lmax)  79.6    4.7  

   24  (Leq 24 hr)  (Lmax) 

  15 ( . . 2540)  

24   70   115  

  29 ( . . 2550)   

10  

3)     

    (2564) 

 

   (N1)    1  (Leq 1 hr)   

24  (Leq 24 hr)  90 (L90)  (Lmax)   

 1  (Leq 1 hr)  43.4-57.0   24  (Leq 24 hr) 

 50.0-51.0   90 (L90)  36.5-51.9  

 (Lmax)  82.6-87.2     24 

 (Leq 24 hr)  (Lmax) 

  15 ( . . 2540)  24   70  

 115   90  1   



 ( )   3 

      

  3-45 

 

 3.1.5-1  ( )   

   

1 

2 

3 



 ( )   3 

      

  3-46 

 3.1.5-1  ( )     

  
/ 

 

/ 

 

/ 

 (N1) 
 

  1.86 2.80 1.31  

1.  24  (Leq 24 hr)  67.7 53.6 50.0-51.0 70 1/ 

2.  90 (L90)  66.4  36.5-51.9 - 

3.  (Ldn)  71.7   - 

4.  (Lmax)  97.5 79.60 82.6-87.2 115 1/ 

: 1/   15 ( . . 2540) 

 2/   29 ( . . 2550) 

: /  3702 -  ( ) 

  ( ). 2566 

 /    . 2564 

 /   

   (S space) ( ). 2565 

3.1.5.2  

1)  

  

  3   3.1.4-2 

 3.1.5-2  

 1      716137 E, 1496658 N 

 2   

 3.00   716565 E, 1493756 N 

 3   

 1.34   715342 E, 1497757 N 

   15 

( . .2540)    (Sound Level Meter)  

IEC 651  IEC 864  (International Electrotechnical 

Commission, IEC)  24  (Leq 24 hours)  (Lmax) 

 90 (L90) -  (Ldn) 

 International Organization for Standardization (ISO)  

      11  . . 2540 



 ( )   3 

      

  3-47 

 
 1    (  47P 716137E, 1496658N) 

 
 2  (  47P 716565E, 1493756N) 

 
 3  (  47P 715342E, 1497757N) 

 3.1.5-2  



 ( )   3 

      

  3-48 

2)  

  5   2   1 ( )  12-17 

 2565  2 ( )  28 -2  2565  3.1.5-2 

 

 (1)      

 1 ( )  12 – 17  2565   

 24  (Leq 24 hrs.)  60.6-65.9   (Lmax)  93.9-

104.7   90 (L90)  50.7-67.8  

 (Ldn)  63.9-69.2   

 2 ( ) (  28  – 2  2565  

  24  (Leq 24 hrs.)  55.3-59.9   (Lmax)  

 85.3-96.7   90 (L90)  45.5-63.8  

 (Ldn)  59.5-64.1  

 (2)  

 1 ( )  12 – 17  2565   

 24  (Leq 24 hrs.)  63.9-65.1   (Lmax)  

51.2-90.7   90 (L90)  53.6-66.1  

 (Ldn)  68.5-69.7  

 2 ( ) (  28  – 2  2565  

  24  (Leq 24 hrs.)  55.3-68.4   (Lmax) 

 84.9-100.0   90 (L90)  53.9-65.4  

 (Ldn)  59.5-75.2  

 (3)  

 1 ( )  12 – 17  2565   

 24  (Leq 24 hrs.)  54.6-65.9   (Lmax)  76.7-

104.7   90 (L90)  43.6-54.0  

 (Ldn)  59.2-69.7  

 2 ( ) (  28  – 2  2565 

   24  (Leq 24 hrs.)  54.0-68.4   

(Lmax)  77.3-100.0   90 (L90)  44.9-58.6 

  (Ldn)  58.9-75.2  

    

 2  ( )  3  

  15 ( . . 2540)    

  114  27   3  2540  3.1.5-3 



 ( )   3 

      

  3-49 

 3.1.5-2      

 
 (dB(A)) 

Leq 24 hrs.  Lmax  L90  Ldn  

  

   

(47P 716137E, 

1496658N) 

 12-13 . .65 62.0 96.2 52.3-67.8 64.7 

13-14 . .65 60.6 93.9 52.4-56.4 63.9 

14-15 . .65 65.9 104.7 53.4-63.3 69.2 

15-16 . .65 61.7 97.3 50.7-57.5 66.2 

16-17 . .65 61.1 96.0 52.0-56.4 64.4 

 28-29 . .65 55.3 85.3 45.5-52.9 59.5 

29-30 . . 65 57.1 88.3 51.2-57.0 62.1 

30-31 . . 65 58.2 85.3 55.0-63.8 63.7 

31 . . -1 . . 65 57.3 88.0 48.8-56.8 61.4 

1-2 . . 65 59.9 96.7 51.7-58.7 64.1 

 

(47P 716565E, 

1493756N) 

 12-13 . .65 64.4 90.7 53.9-64.7 68.5 

13-14 . .65 63.9 84.3 53.6-65.6 68.5 

14-15 . .65 65.0 86.0 56.3-66.0 69.5 

15-16 . .65 65.1 86.5 56.3-65.5 69.7 

16-17 . .65 65.0 81.2 56.6-66.1 69.5 

 28-29 . .65 68.4 100.0 56.4-67.4 70.9 

29-30 . . 65 64.8 93.8 56.2-65.4 70.7 

30-31 . . 65 67.1 87.9 53.9-65.1 75.2 

31 . . -1 . . 65 65.7 84.9 54.8-65.4 71.5 

1-2 . . 65 65.9 91.7 55.2-64.7 69.9 

 

(47P 715342E, 

1497757N) 

 12-13 . .65 54.7 78.9 44.7-51.8 59.2 

13-14 . .65 54.6 84.1 44.7-52.0 59.5 

14-15 . .65 55.2 80.5 43.6-52.0 59.7 

15-16 . .65 55.3 76.7 44.1-53.4 60.0 

16-17 . .65 56.2 83.4 44.6-54.0 60.2 

 28-29 . .65 56.4 85.4 45.3-58.6 63.2 

29-30 . . 65 54.0 77.3 45.3-50.5 58.9 

30-31 . . 65 54.0 89.0 44.9-49.8 59.3 

31 . . -1 . . 65 55.4 81.8 45.1-53.7 59.4 

1-2 . . 65 57.9 88.2 48.7-56.5 62.7 
1/ 70 115 - - 

: 1/   15 ( . .2540)  “ ”   

 114  27   3  2540 



 ( )   3 

      

  3-50 

 
(1)  24  (Leq 24 hrs.) 

 
(2)  (Lmax) 

 3.1.5-3     

 



 ( )   3 

      

  3-51 

3.1.6  

1)  

   

  3   3.1.4-2  

 2   2    1 ( )   12 - 17  . . 

2565  2 ( )  28  - 2  . .2565 

 3.1.6-1  

 1      716137 E, 1496658 N  

 2   

 3.00   716565 E, 1493756 N  

 3   

 1.34   715342 E, 1497757 N 

   37 ( . . 

2553)  “ ” 

 (Blast Vibration Meter)  DIN 44669-1  

 (Peak Particle Velocity)  (Natural Frequency)  5  

  Resonance 

   

DIN 4150  

  37 ( . . 2553)  



 ( )   3 

      

  3-52 

 
 1     (  47P 716104E, 1496656N) 

 2  (  47P 716589E, 1493745N) 

 
 3  (47P 715383E, 1497734N) 

 3.1.6-1  

2)  

  3.1.6-1 

  37 ( . . 2553)  3.1.6-2  3.1.6-3  



 ( )   3 

      

  3-53 

 (1)      

 1 ( )   12 - 17  . . 2565  

  (Vertical)  0.449   4.4  

 2 ( )  28  - 2  . .2565 

   (Vertical)  0.394    

4.5  

   2   

 37 ( . . 2553)   

 1     

    

 

 (2)  

 1 ( )   12 - 17  . . 2565   

 (Transverse)  0.276   1.5  

 2 ( )  28  - 2    

 (Transverse)  0.363   1.4  

   2  

  37 ( . . 2553)   

 2         

     

 (3)  

 1 ( )   12 - 17  . . 2565  

  (Vertical)  1.250   3.0  

 2 ( )  28  - 2    

 (Vertical)  0.701   3.5   

   2  

  37 ( . . 2553)   

 2         

    



 ( )   3 

      

  3-54 

 3.1.6-1     

 
 

  

( .) 

 

( ./ ) 

 

( ) 
  

( ./ ) 1/ 

 

  

 

(47P 716104E, 

1496656N) 

 12 . . 65 19:17:13 0.370 (Vert) 4.5 20 

13 . . 65 - ND - - 

14 . . 65 8:38:24 0.394 (Vert) 4.6 20 

15 . . 65 21:36:38 0.331 (Vert) 2.9 20 

16 . . 65 7:39:49 0.449 (Vert) 4.4 20 

17 . . 65 7:45:08 0.323 (Vert) 5.2 20 

 28 . . 65 - ND - - 

29 . . 65 - ND - - 

30 . . 65 - ND - - 

31 . . 65 - ND - - 

1 . . 65 8:14:30 0.394 (Vert) 5.1 20 

 

 

(47P 716607E, 

1493764N) 

 12 . . 65 10:51:19 0.276 (Vert) 3.5 5 

13 . . 65 18:07:07 0.276 (Tran) 1.5 5 

14 . . 65 8:24:23 0.229 (Vert) 3.3 5 

15 . . 65 10:38:42 0.268 (Vert) 2.9 5 

16 . . 65 6:13:11 0.221 (Vert) 3.3 5 

17 . . 65 5:44:51 0.213 (Tran) 1.7 5 

 28 . . 65 14:09:28, 16:40:56 0.229 (Long,Trant) 1.6 5 

29 . . 65 16:50:52 0.363 (Tran) 1.4 5 

30 . . 65 0:49:10 0.307 (Tran) 1.4 5 

31 . . 65 0:52:34 0.244 (Tran) 1.5 5 

1 . . 65 4:41:32 0.229 (Tran) 1.4 5 

 

(47P 715383E, 

1497734N) 

 12 . . 65 10:30:09 0.363 (Long) 2.4 5 

13 . . 65 8:22:42 1.17 (Vert) 2.8 5 

14 . . 65 9:27:42 1.25 (Vert) 3.0 5 

15 . . 65 5:27:42 1.25 (Vert) 3.1 5 

16 . . 65 5:52:42 1.17 (Vert) 2.9 5 

17 . . 65 12:12:42 0.607 (Vert) 2.6 5 

 28 . . 65 - ND - - 

29 . . 65 18:19:05 0.591 3.9 5 

30 . . 65 7:25:53 0.701 (Vert) 3.5 5 

31 . . 65 - ND - - 

1 . . 65 17:46:37 0.678 (Vert) 4.0 5 

: ND  Not Detect. ( ) 

:  1/   37 ( . . 2553)  “ ”



 ( )   3 

      

  3-55 

 

 3.1.6-2   

 
 3.1.6-3   

 



 ( )   3 

      

  3-56 

3.1.7  

3.1.7.1  

1)  

   

 20,303   11     

       

   

 

    

      

   

   

   

      

       

    

      

     

  (  )  

  2     

       

       

   3.1.7-1 -

  3.1.7-2 

 3.1.7-1  3.1.7-3  

 

  



 ( )   3 

      

  3-57 

 

   
   

   
   

   
  

: 
 2

2 
 

. 2
56

3 

 3
.1

.7
-1

 
 

 



 ( )   3 

      

  3-58 

 
  :  22  . 2563 

 3.1.7-2 -   

 3.1.7-1  

 
 

( . .) 

  

 

 

 ( . .) ( ) 

 1,558.59 448.57 280,354 28.78 2.21 

 954.19 528.81 330,506 55.42 2.60 

 1,520.43 352.77 220,481 23.20 1.74 

 3,499.22 183.76 114,850 5.25 0.91 

 4,517.82 2,103.17 1,314,480 46.55 10.36 

 6,409.75 574.89 359,308 8.97 2.83 

 5,168.73 5,155.56 3,222,227 99.75 25.39 

 5,025.61 5,020.05 3,137,532 99.89 24.73 

 2,141.62 1,884.96 1,178,101 88.02 9.28 

 6,833.26 3,969.45 2,480,906 58.09 19.55 

 20,736.29 69.14 43,213 0.33 0.34 

* - 11.87 7,420 - 0.06 

 20,303.00 12,681,958 - 100.00 

: *      1%   

     . .2561  UTM WGS84 Zone47 

:  22  . 2563 



 ( )   3 

      

  3-59 

 

   
   

   
   

   
   

  
: 

 2
2 

 
. 2

56
3 

 3
.1

.7
-3

 
 

 



 ( )   3 

      

  3-60 

2)  

  

  

  . . 2562  10   

 

 (1)  (1501)  1 

 2  

   2,674.67   13.17 

 

 (2)  1 (1502)  

    

 2  1,622.70   7.99 

 

 (3)  2 (1503)  

 1   

   

 983.98   4.85  

 (4)  (1504)   

 1  1  2 

   2,137.08 

  10.53  

 (5)  (1505) 

    

 2     

 2,190.44   10.79  

 (6)  (1506)  

   

   1,776.32   

 8.75  

 



 ( )   3 

      

  3-61 

 (7)  (1507)  

   

    

1,642.04   8.09  

 (8)  (1508)  

  2  

    

 2,927.98   14.42  

 (9)  (1509)  

   

  819.55   4.04  

 (10)  (1510)  

   

   3,528.24   17.38 

 

  3.1.7-2 

 3.1.7-4  3.1.7-5 



 (
) 
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 ( )   3 

      

  3-65 

 
: : , . 2563 

 3.1.7-5  (Schematic Diagram) 



 ( )   3 

      

  3-66 

3)  

 3.1)  

    

  

  

 15   3.1.7-3 

 3.1.7-3  

 
 

  

( . .) 

 

 

 

(  . .)    

KGT.1     9,209 2509-2560 6,080.10 

KGT.3     502 2493-2560 3,506.50 

KGT.6     7,978 2521-2523 3,556.80 

KGT.9     2,279 2512-2560 821.20 

KGT.10     2,523 2509-2560 808.40 

KGT.12     1,540 2509-2560 616.10 

KGT.13     5,347 2510-2539 1,964.20 

KGT.14     366 2527-2560 141.60 

KGT.15     789 2509-2514 655.20 

KGT.15A     530 2511-2560 365.50 

KGT.18     951 2512-2560 266.40 

KGT.19     535 2508-2548 117.20 

KGT.25     243 2521-2532 266.40 

KGT.27     45 2524-2541 170.10 

KGT.29     52 2529-2548 53.40 

: : , . 2563 

   

 3.1.7-6   

  QM = 2.0646 A0.7962 (R2 = 0.8283) 

   QM  ,  . . 

   A    , . . 



 ( )   3 

      

  3-67 

 
  : : , . 2563 

 3.1.7-6  

   

  

 

  

   

    (Natural 

Flow)     

 8,636   (

)  7,935   91.9  

 3.1.7-4  3.1.7-7  



 ( )   3 

      

  3-68 

 3.1.7-4  30   

 

 

(  . .) 

 
 (

 
.

.) 

 
 (

.
.-

.
.) 

 
 (

.
.-

.
.) 

. . . . . . . . . . . . . . . . . . . . . . . . 

 12.9 26.1 49.4 73.7 148.5 242.9 223.6 58.3 19.0 12.0 7.7 8.1 882.3 764.3 118.1 

 1 2.8 11.0 31.7 57.7 115.8 187.1 178.4 34.6 9.7 3.7 2.5 1.7 636.7 581.6 55.0 

 2 1.7 6.7 19.4 35.5 70.9 114.0 108.3 21.0 5.9 2.3 1.5 1.0 388.2 354.8 33.4 

 3.5 16.2 84.2 211.3 351.6 444.8 297.5 58.1 16.3 8.3 4.1 3.3 1,499.1 1,405.6 93.6 

 3.4 15.8 93.1 224.3 321.8 340.6 200.5 41.5 12.3 7.5 4.3 2.6 1,267.8 1,196.2 71.6 

 4.0 17.7 90.6 186.2 360.8 449.8 307.1 58.6 22.7 14.3 8.1 5.6 1,525.4 1,412.1 113.3 

 1 6.6 17.0 32.8 31.4 65.1 122.7 135.7 21.0 6.1 4.4 4.6 3.6 451.1 404.7 46.4 

 5.1 19.8 65.1 67.7 130.2 268.6 230.7 31.2 4.2 5.1 5.4 2.0 835.1 782.1 53.0 

 2.6 8.5 11.6 11.8 25.4 49.0 61.8 8.9 2.2 0.7 1.4 1.2 185.1 168.0 17.1 

 2 14.3 36.6 70.3 66.5 138.4 262.2 291.4 45.2 13.1 9.5 10.0 7.9 965.3 865.4 99.8 

 ( ) 57.0 175.3 548.2 966.2 1,728.5 2,481.7 2,035.0 378.4 111.5 67.9 49.6 37.0 8,636.4 7,934.9 701.5 

: : , . 2563 

 
: : , . 2563 

 3.1.7-7 



 ( )   3 

      

  3-69 

 3.2)  

    

   18   

 3.1.7-5 

  3.1.7-8   

  QF = 10.15 A0.4534 (R2 = 0.8) 

    QF    , . ./  

   A    , . . 

 3.1.7-5  

 

 
 

  

( . .) 

 

, . ./     

KGT.29     52 72.10 

KGT.10     2,523 344.40 

KGT.9     2,279 327.20 

KGT.13     5,347 526.70 

KGT.12     1,540 176.90 

KGT.15     789 267.70 

KGT.14     366 143.60 

KGT.15A     530 207.20 

KGT.1     9,209 642.80 

KGT.27     45 62.80 

KGT.3     7,502 735.40 

KGT.25     243 44.10 

KGT.18     951 190.80 

KGT.19     535 118.38 

NY.1B     519 314.90 

NY.3     203 71.00 

NY.4     128 232.80 

NY.5     186 296.80 

: : , . 2563  



 ( )   3 

      

  3-70 

 
: : , . 2563 

 3.1.7-8  

 3.3)  

    

   

 3.1.7-6  

  3.1.7-9   

  QS = 64.33 A0.9723 (R2 = 0.8 53) 

    QS    , /  

   A    , . .  



 ( )   3 

      

  3-71 

 3.1.7-6  

 

 
 

  

( . .) 

 

   ( / ) ( / / . .) 

KGT.10     2,523 132,943 52.69 

KGT.9     2,279 240,218 105.41 

KGT.12     1,540 41,924 27.22 

KGT.14     366 22,896 62.56 

KGT.27     45 4,418 98.18 

KGT.3     7,502 461,248 61.48 

KGT.25     243 8,799 36.21 

KGT.18     951 23,817 25.04 

KGT.19     535 27,953 52.25 

NY.1B     521 60,657 116.32 

NY.3     203 8,563 42.14 

NY.4     128 15,863 123.74 

NY.6     126 2,608 20.66 

: : , . 2563 

 
: : , . 2563 

 3.1.7-9  



 ( )   3 

      

  3-72 

3.1.7.2  

1)  

    

 (Qfd)      

  2     

  150   60  

  

 4.5-23   115  

   

    

 10-20   3.1.7-10 

2)  

   . . 2565 

    11   96-140 

  81-132   1.13-7.0  

 8-35   13-45   3.1.7-7  

 

 



 ( )   3 

      

  3-73 

 
 : . 2565 

 3.1.7-10  

 



 ( )   3 

      

  3-74 

 3.1.7-7   

   

  

5   

   (
.)  (

.) 

 (
.

./
.) 

 (
.) 

 (
.) 

 

  

E1593 711319 E, 

1492717 N 

 15  

 .  

  -  120 111 1.13 35 15 

E1597 711256 E, 

1492455 N 

 15  

 .  

  -  96 81 5.9 25 13 

5509E027 702904 E, 

1496974 N 

 7   

.  

  -  140 132 3 28 42 

6009E052 702983 E, 

1496964 N 

 7   

.  

  -  120 108 7 8 - 

5709D004 704132 E, 

1496562 N 

 7   

.  

  -  126 126 2.7 12.6 - 

5409E023 714850 E, 

1506371 N 

 6  

 .  

  -  120 90 5 18 45 

6009E044 716285 E, 

1499247 N 

 3  

 .  

  -  120 120 5 9 - 

E1590 705296 E, 

1494190 N 

 5  

 .  

  -  120 114 5 19.5 30 

CS11 708662 E, 

1493910 N 

 5  

 .  

  -  102 102 3.5 11.47 - 

6009C045 703351 E, 

1498057 N 

 5  

 .  

  -  112 112 7 8 - 

6009C044 705617 E, 

1494764 N 

 6   

.  

  -  120 120 5 8 - 

:  , 2566  [http://app.dgr.go.th/newpasutara/xml/search.php]



 ( )   3 

      

  3-75 

  

 3.1.7-11    

4    (LCSPK010)  (ETCCO072)  

 (ETCCO014)  (ETCCO015) 

 4   

 (1)  (LCSPK010)  

  (Manganese)   

 (  256) . . 2545   (  4)  

 (2)  (ETCCO072) 

   (Iron)  (Manganese)  (Chloride)  

(Total Dissolved Solids)   

 (  256) . . 2545   (  4)  

 (3)  (ETCCO014)  

  (Iron)  (Chloride)  (Total Dissolved Solids)  

(Dissolved Zinc)    

(  256) . . 2545   (  4) 

 (4)  (ETCCO015)  

  (Total Dissolved Solids)  

  (  256) . . 2545  

 (  4) 

  4   3.1.7-8  

 4     

 (  256) . . 2545   (  4) 

  (Manganese)  (Iron)  (Chloride)  (Dissolved Zinc) 

 (Total Dissolved Solids) -  

   

 3.1.7-9  

 



 (
) 

 
 3

 

 
 

 
 

 
 

 
 

3-
76

  
 

: 
, 2

56
6 

 3
.1

.7
-1

1 
 

 



 ( )   3 

      

  3-77 

 3.1.7-8  

   
 

 /1

 

 /1 

 
    

 . 11.27 8.87 11.92 12.45 

 

1  . 115.0 30.0 126.0 121.0   

2  . 101-107 234-246, 252-258 - -   

3  

. 

 

10.42 21.72 9.64 5.55   

4  32.62 22.39 15.52 6.25   

5  9.84 21.72 9.64 4.07   

6  23.44 22.10 12.05 5.42   

 

7 -  (pH) - 7.60 8.00 7.80 8.30 7.0-8.5 6.5-9.2 

8  (EC) S/cm 1,180.00 19,100.00 4,770.00 2,010.00 n/a n/a 

9  (Calcium) mg/l 71.00 96.00 41.00 45.00 n/a n/a 

10  (Magnesium) mg/l 16.00 380.00 37.00 19.00 n/a n/a 

11  (Sodium) mg/l 170.00 3,500.00 930.00 330.00 n/a n/a 

12  (Potassium) mg/l 2.60 83.00 9.40 4.70 n/a n/a 

13  (Iron) mg/l 0.10 1.60 2.10 0.10  0.5 1.0 

14  (Manganese) mg/l 0.60 0.70 0.00 0.00  0.3 0.5 

15  (Sulfate) mg/l 24.00 220.00 240.00 5.00  200 250 

16  (Chloride) mg/l 180.00 6,700.00 1,400.00 540.00  250 600 

17  (Fluoride) mg/l 0.10 0.20 0.00 0.60  0.7 1 

18  (Nitrates) mg/l 1.50 1.20 1.70 1.70  45 45 

19  

(Total Dissolved Solids) 

mg/l 767.00 12,400.00 3,100.00 1,310.00  600 1,200 

  

20  (Dissolved Copper) mg/l 0.0000 0.0000 0.0000 0.0000  1.0 1.5 

21  (Dissolved Zinc) mg/l 0.1000 3.2000 9.1000 1.9000  5.0 15.0 

22  (Dissolved Arsenic) mg/l <0.0028 - - -  0.05 

23  (Dissolved Lead) mg/l 0.0013 - - -  0.05 

24  (Cadmium) mg/l <0.0004 - - -  0.01 

25  (Chromium) mg/l <0.0024 - - - n/a n/a 

26  (Dissolved Mercury) g/l <0.0002 - - -  0.001 

27  (Dissolved Selenium) mg/l <0.0018 - - -  0.01 

28  (Dissolved Nickel) mg/l 0.0022 - - - n/a n/a 

29  (Dissolved Silver) mg/l <0.0022 - - - n/a n/a 

30  (Dissolved Barium) mg/l 0.1425 - - - n/a n/a 

:  /1  (  256) . . 2545   (  4) 
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  3-94 

3.1.8.2  

  15  

2565   1  2565   WW1  

WW2  3.1.8-5  ( )  2  (  3.1.8-6) 

   

   

             

( )      

  

  

 

   -  

 Metal Sheet -

 . . 2548  

  

 

 

 

 3.1.8-5  

WW.1 

WW.2 



 ( )   3 

      

  3-95 

     
 WW.1                                             WW.2 

 3.1.8-6  

3.1.8.3  

1)  

   

      3  

 3.1.8-3   1 ( )  500   

    2 ( )     3 ( ) 

 500        2  

 2    1 ( )  15  2565  2 ( ) 

 1  2565    (As)  (Cd)  (Pb) 

 (Hg)  Standard Methods for the 

Examination of Water and Wastewater, 23rd Edition, 2017  APHA, AWWA  WEF 

 3.1.8-5  

 3.1.8-5  

 1/ LOQ1/ 

 (As) Acid Digestion and Hydride Generation AAS Method 0.04 2/ 

 (Cd) Acid Digestion and Direct Air Acetylene Flame Method 0.01 2/ 

 (Pb) Acid Digestion and Direct Air Acetylene Flame Method 5.00 2/ 

 (Hg) Acid Digestion and Cold Vapour-AAS method 0.10 2/ 

: 1/Standard Methods for the Examination of Water and Wastewater, 23rd Edition, 2017  APHA, AWWA and WEF 

  Ekman Grab Sampler  0.025 

  100   

(  3.1.8-7)  
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  3-96 

   

 . . 2565  2    

 (1)  

   

  

  

  

-    

-    

 

-   

 

 (2)  

 

   

 

  
 (Ekman Grab)  

 
 

 3.1.8-7  



 ( )   3 

      

  3-97 

2)  

  3.1.8-6  

 (1)  1 ( )  500     

   1 ( )  15  2565   

   3.10, <0.01, 17.24  0.15    2 ( ) 

 1  2565      4.43, <0.01, 15.20  <0.10 

   2  

   

 (2)   2 ( )      

 1 ( )  15  2565      3.33, < 

0.01, 17.81  0.14    2 ( )  1  2565  

     4.47, < 0.01, 15.23  < 0.10    

 2   

 

 (3)   3 ( )  500     

   1 ( )  15  2565   

   2.99, < 0.01, 30.91  0.16    2 ( ) 

 1  2565      4.26, < 0.01, 16.19  < 0.10 

   2  

  

   

  

   

 

  

   

   

 

   

  (Adsorption)  (Desorption) 

    

   

  (Salomon et al., 1987)  
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 ( )   3 

      

  3-99 

3.1.9  

   

   -11.40  .  -3.00  .  

    

    

     420  

 -11.40  .  -9.60  .  

-9.60  .  -7.80  .  

     

  22   6  . . 2564  -  

-  (Semidiurnal tide)       ( ) 

 -1.42  1.80  .     

 ( )  -1.28  2.00  .  

 2-16  . . 2564  -  -  

(Mixed tide) -    5 

 . . 2564  8  . . 2564 -  (Semidiurnal tide) 

 9  . . 2564  13  . . 2564 -  (Diurnal 

tide)       ( ) 

 -1.00  1.88  .      ( ) 

 -0.91  2.04  . 

  15   

  22  . . 2564  6  . . 2564  

 0.746   0.013    

2  . . 2564  16  . . 2564  0.839  

 0.072   1,360.604-

1,461.768  ( )  1,035.553-1,264.372  ( ) 

 1,131.692-1,360.992  ( )  1,432.119-1,532.961 

 ( )  

 



 ( )   3 

      

  3-100 

3.1.9.1  

(1)  

   

(2)  

(3)  

 

3.1.9.2  

1)  

  

 Echo Sounder  (  3.1.9-1)  

 50   800 

  3,500   

        

     2  

   

 (1)  GNSS (Global Navigation Satellite System) 

  

 

 (2)      GNSS 

 (Echo Sounder) -  (Transducer)  

 (3)  GNSS -  

 GNSS 

-  

 (4)  Echo Sounder  

 (Bar Check)    

   

  Latitude  Longitude  

 0.3-75.0   ± 0.025   2.5   

 1,400  1,600   1  



 ( )   3 

      

  3-101 

 (5)  GNSS  

   25     100   

 (6)   

  

 (7)  ( .) 

-   

  

 (8)  TERRAIN MODEL  

Layer    1.0  

  3.1.9-2 

     3.1.9-3 

  

 

 GNSS (Global Navigation Satellite System) 

 

  

 GNSS    

 3.1.9-1  



 ( )   3 

      

  3-102 

 

 3.1.9-2 



 ( )   3 

      

  3-103 

 

 3.1.9-3     



 ( )   3 

      

  3-104 

       

  -11.40  .  -5.30  . 

    

   

  380   -5.30  . 

   -1.06  -0.96  . 

  (Full Load) 

 900   3.60   

 -4.66  .  -5.30 

 .  900  

    500   900  

  

 -4.66  . ( )  3.1.9-4  

 

 3.1.9-4  (Full Load) 

 

3.
60

 
 



 ( )   3 

      

  3-105 

2)  

    2  

 (1)        (2)       

 3.1.9-5  (Pressure data logger)  Neon  

 3.1.9-6  30   16     

22   6  . . 2564   2-16  . . 2564 

 (Spring tide)  (Neap tide) 

 
 3.1.9-5  

      
 3.1.9-6  (Pressure data logger)  Neon  

      
 13°31'58.78"N 100°59'47.00"E 

     
 13°30'37.74"100°59'46.30"E 

     



 ( )   3 

      

  3-106 

    

  GNSS (Global Navigation 

satellites System)   3.1.9-7 

     
.  

     
.       

     
.      

 3.1.9-7  GNSS



 ( )   3 

      

  3-107 

   

  30   3.1.9-8 

     

.       

     

.      

 3.1.9-8  

3)  

  ADCP  4  

(  VL 1-4)  (WL 1-2)  3.1.9-9  

ADCP  (Facedown)   ADCP  

  1   25   26  . . 2564 

 00.00  27  . . 2564  01.00  7  . . 2564 

 00.00  8  . . 2564  01.00  

  3.1.9-10 



 ( )   3 

      

  3-108 

 
 3.1.9-9  

   

   
 3.1.9-10  

WL 2 

VL 2 

VL 4 VL 3 

WL 1 

VL 1  

 

     



 ( )   3 

      

  3-109 

3.1.9.3  

1)  

    -11.40  .  

 -3.00  .    

    

  420    

-11.40  .  -9.60  .  -9.60  .  -7.80  . 

   -1.06  -0.96  . 

  3.50  

 -4.56  .  

 -11.40  .  -9.60  .  

   (GIS) 

 interpolate  ArcGIS  

DEM (Digital Elevation Model) 

  5.66  

 2.26   3.50  

 

  1:4,000  11-13    . . 2566  

(  (LLW.)  11  - 8  . . 2566)  

  -4.0   (LLW.)  

 -8.0  -10.0    3.1.9-11 

 3.1.9-12  (Cross-section) 

   

  BM.15 ( . 0+000)  BM.24 ( . 0+450)  3.1.9-13 

 (Cross-section)  3.1.9-14 



 ( )   3 

      

  3-110 

 

 3.1.9-11  DEM  



 ( )   3 

      

  3-111 

 
 3.1.9-12     



 ( )   3 

      

  3-112 

 
 3.1.9-13     



 ( )   3 

      

  3-113 

 
 BM.15 ( . 0+000) 

 
 BM.16 ( . 0+050) 

 3.1.9-14  (Cross-section)  



 ( )   3 

      

  3-114 

 
 BM.17 ( . 0+100) 

 
 BM.18 ( . 0+150) 

 3.1.9-14 ( )  (Cross-section)  



 ( )   3 

      

  3-115 

 
 BM.19 ( . 0+200) 

 
 BM.20 ( . 0+250) 

 3.1.9-14 ( )  (Cross-section)  



 ( )   3 

      

  3-116 

 
 BM.21 ( . 0+300) 

 
 BM.22 ( . 0+350) 

 3.1.9-14 ( )  (Cross-section)  



 ( )   3 

      

  3-117 

 
 BM.23 ( . 0+400) 

 
 BM.24 ( . 0+450) 

 3.1.9-14 ( )  (Cross-section)  



 ( )   3 

      

  3-118 

2)   

 (1)   30   16   22 

  6  . . 2564  3.1.9-15   

-  -  (Semidiurnal tide)   

     -1.42  1.80  .  

      -1.28  2.00  . 

 
.    WL-1       

 
.    WL-2     

 3.1.9-15  

 (2)   30   16   2-16 

 . . 2564  3.1.9-16  -   

-  (Mixed tide) -  

  5  . . 2564  8  . . 2564 -  

(Semidiurnal tide)   9  . . 2564  13  . . 2564  

-  (Diurnal tide)    



 ( )   3 

      

  3-119 

     -1.00  1.88  . 

      -0.91  2.04  . 

 
.    WL-1       

 
.    WL-2     

 3.1.9-16  

3)  

  Acoustic Doppler Current 

Profiler (ADCP)   

  HEC-RAS  2  

  

 

 2   1   25    

26-27  . . 2564   7-8  . . 2564   

 (1)    VL-1   0.554 

 ( )  0.446  ( )  0.419  ( ) 

 0.622  ( )  1,456.087 



 ( )   3 

      

  3-120 

 ( )  1,035.553  ( )  1,135.601 

 ( )  1,494.388  ( )   

 (2)    VL.2   0.511 

 ( )  0.435  ( )  0.398  ( ) 

 0.574  ( )   1,444.625 

 ( )  1,052.577  ( )  

1,131.692  ( )  1,432.119  ( )  

 (3)    VL.3   0.515 

 ( )  0.419  ( )  0.438  ( ) 

 0.566  ( )  1,461.768 

 ( )  1,096.127  ( )  1,277.435 

 ( )  1,506.557  ( ) 

 (4)    VL.4   0.466 

 ( )  0.444  ( )  0.438  ( ) 

 0.559  ( )  1,360.604 

 ( )  1,264.372  ( )  1,360.992 

 ( )  1,532.961  ( ) 

  3.1.9-1  3.1.9-17  3.1.9-18 

 ( ) 

 ( )  

-   

 3.1.9-1  
 

 

 25  

( ) 

 25  

( ) 

    

        

VL-1 0.554 0.446 0.419 0.662 1,456.087 1,035.553 1,135.601 1,494.388 

VL-2 0.511 0.435 0.398 0.574 1,444.625 1,052.577 1,131.692 1,432.119 

VL-3 0.515 0.419 0.438 0.566 1,461.768 1,096.127 1,277.435 1,506.557 

VL-4 0.466 0.444 0.438 0.559 1,360.604 1,264.372 1,360.992 1,532.961 

: 
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 ( )   3 

      

  3-125 

3.2  

3.2.1  

3.2.1.1  

1)   

  

   2   

 (1)  (Secondary Data)  

   

    

   

     

  

 

 (2)  (Primary Data)  

    (Species)  

(Volume)  (Tree)  (Poling)  (Sapling)  (Seedling) 

  

  

 (Direct Searching Method) 

  

  1.1)  

     

(Temporally Sample Plot)  10x10  (  3.2.1-1)  

  (Kent and Coker, 1992  , 2552)  

 

 

 

 

 

 



 ( )   3 

      

  3-126 

 
 :  ( ). ., 2564 

 3.2.1-1   10x10  

   (1)  

 10x10   (Tree) 

 (Diameter at Breast Height  DBH) 4.5   (1.30  

)    (

 1.30   0.20 ) 

 4x4   10x10  

 (Sapling)  (Poling)  (DBH) 

 4.5   1.30    

 1x1    4x4  

 (Seedling)  1.30   

   (Undergrowth)  

   (2)  

      DBH 

  DBH   

 (Single Stem)   DBH  

  

  DBH  1.30  

  3.2.1-2  

 

 

10 . 

10 . 

4 . 

4 . 
1 . 

1 . 



 ( )   3 

      

  3-127 

 
 : .  , 2563 

 3.2.1-2   

     DBH   9  (Forest 

Measurement (Avery and Burkhart, 1994)   

  (2563)  

(2.1)   

1.30   DBH 

(2.2)  1.30  

 1.30   

(2.3)   1.30 

  DBH   (2.2) 

(2.4)  1.30    

  

  20  

(2.5)  1.30  

 

(2.6)  1.30   



 ( )   3 

      

  3-128 

(2.7)  1.30   

(2.8)  

  3.00   

(2.9)     0.20  

     DBH  

  

(1)  

 3.2.1-3 Ogawa et.al. (1965)  DBH 

  DBH   

   1.30  

 

(2)    DBH 

  3.2.1-4  DBH  

(3)  

  3.2.1-5  

 

(4)  

  Vernier Caliper   3.2.1-6  

(5) Diameter Tape  

   Vernier Caliper  2  

  Basal Area 

 Diameter Tape  Basal Area  

   DBH   1   1  



 ( )   3 

      

  3-129 

 
 :   , 2563  

 

 3.2.1-3  DBH  

 

 3.2.1-4  DBH  

  

  :   , 2563 

 3.2.1-5  DBH  

 

 3.2.1-6  DBH  

 

(3)  

 DBH 

   3.2.1-7 

 (Measuring Pole)     15 

  Haga hypsometer, Suunto clinometers  Vertex  Digital 

   

(Forestry Pro II Laser Rangefinder/Hypsometer, USA)  



 ( )   3 

      

  3-130 

 
 :   , 2563 

 3.2.1-7  

(4)  

 (Profile Diagram)  

(Crown Cover Diagram)  1   10x40   40x40  

  x 

 y   

  (Crown Cover)   (N), 

 (E),  (S)  (W) 

  

 

  1  

  

      

(Brachiaria mutica)  (Brachiaria distachya)  (Cynodon dactylon)  

  (Forest Inventory) 

  ( ) 

 

   (Temporally Sample Plot) 

  10x10   3.2.1-8  

 3.2.1-9  
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 1 
 



 ( )   3 

      

  3-132 

 

 

 

 

 3.2.1-9  

1.2)  

  

(1)  (Species List) 

  (Common Name)  (Scientific Name)  

(Family)        

    

  

   (2557) 

 

    (  , 2559) 

 

(Flora of Thailand)    

    

  

 ( : https://web.ku.ac.th/nk40/nk/data/19/nk19k3.htm)  



 ( )   3 

      

  3-133 

 

     

(Voucher Specimens)        (

    (BKF), . . .) 

(2)  

  

 

  

(2.1)   Thailand Red 

Data: Plants (ONEP, 2006) ; Rare Plants of Thailand (   

, 2551)  Threatened Plants in Thailand (DNP, 2017) 

(2.2)  (Endemic Species)  

Thailand Red Data: Plants (ONEP, 2006)  

(2.3)  . . 2562 

  158  (   )   13  (  ) 

 

  

 

(3)  

 (Importance Value Index, IVI) 

 (Relative Frequency : RF)  (Relative Density : RD)  

(Relative Dominant : Rdo)  

  

IVI = RF + RD + Rdo 

 RF =  (F)/  x 100 

RD =  (D)/  x 100 

Rdo =  (BA)/  x 100 

D = /  

F = /  

BA = /  

    



 ( )   3 

      

  3-134 

(3.1)  (Species Frequency) 

   

 (%) =  x 100 

   

  

 (RF) =  x 100 

   

(3.2)  (Density)  (Density) 

 (Total Density)   

 =  

   X  

 (Relative Density)  

 (RD) =  X 100 

   

(3.3)  (Species Dominance) 

  

   

  (Basal Area) 

   

 

=  

  X  

 (Relative Dominance)  

 (RDo) =  X 100 

  

(4)  (Dominant Species, Stand Density, Volume, and 

Diversity Index; ) 

 (Species Diversity)  

  ( ) 

 (  DBH  4.5 )  Fisher’s index of diversity ( )  Fisher  

et al. (1943)   



 ( )   3 

      

  3-135 

S =  loge (1+N/ ) 

 S =  

N =  

    = Fisher’s index of diversity 

2)  

 2.1)  

    536,181.97   16.61  

  528,160.10    8,021   

   409,507.40     108,580.57   

 3       . . 

2548  

 . . 2548    

 531,031   16.45    523,078  

  7,953   

 5   1   -   . . 2512  1,753,125   

    .  

   854,612.90   

-   

 200,000      

1    ( )  1   

    

 144    409    121   

  43    94    92  (

 ( . . 2561-2565) ( ). , 2566) 

 6   

   (1)  (Tropical rain forest) -  

   (2)  (Dry evergreen forest)  

  

     

3     20-40        

        15-25  



 ( )   3 

      

  3-136 

           

6-15             

   (3)  (Mangrove swamp forest) 

  . . 2561  

 .  29,640.47    7,585.32   3  10   

    6  8  13  

 143.11   Acanthaceae 

   (Avicenni alba)  59.04    (Avicennia marina) 

 (Xylocarpus granatum)  39.56  18.44   

 (DBH)  10.71   (H)  7.47   

 (Important Value Index; IVI)     129.74     

 67.37  52.98   (Shannon-Wiener diversity 

index; H’)  1.581  (Margalef’s index; d)  1.586 

 (Pielou’s evenness; J’)  0.616 

   (4)   

   (5)     

   (6)  (Mixed Deciduous Forest)  

   

  

   

 3     25-30   

         10-25  

            5-10  

          

    

   

. . 2543    . . 2543  

 8.34   3.2.1-10  . . 2543 

   

 ( ) 



 ( )   3 

      

  3-137 

 
 :  

 3.2.1-10  . . 2543 



 ( )   3 

      

  3-138 

 2.2)  

    24-26   22-24  . . 2564 

 15  . . 2566 (  3.2.1-11  3.2.1-12)  

  

    

  

  
  

  
  

  
  

  
    :   , 2566 

 3.2.1-11  



 ( )   3 

      

  3-139 

  

 

  

 

 
 

 3.2.1-12  

   2.2.1)  

     

  1 

   

     (Brachiaria 

mutica)  (Brachiaria distachya)  (Cynodon dactylon)   

   

   

   

    

   

    

   



 ( )   3 

      

  3-140 

   2.2.2)   

       

   

  3    

  

 3.2.1-1  5   3.2.1-13  

     (1)   
   

     
 (Delonix regia)  (Bougainvillea spectabilis)  (Polyalthia longifolia)  

   (Azadirachta indica)  (Senna siamea)  (Tamarindus indica) 
     (Samanea saman)  (Peltophorum 

pterocarpum)  (Alstonia scholaris)  
  

     (2)   

     

    

 (Xylocarpus granatum)  (Hibiscus tiliaceus)  (Nypa fruticans)  (Lumnitzera racemosa) 

 (Rhizophora mucronata)   (Cycas rumphii)  (Acanthus 

ebracteatus)  (Olea maritima)  (Pluchea indica)  (Canscora pentanthera)  

   (Moringa oleifera)  (Cassia siamea)  

(Sesbania grandiflora)   

   (Typha angustifolia)  (Ipomoea aquatica)  

(Eichhornia crassipes)   (Alien species)   (Pithecellobium 

dulce)  (Leucaena leucocephala)  (Eucalyptus citriodora)    

     (3)    
 

   (Avicennia alba)  (Avicennia officinalis)  (Avicennia marina) 
 (Sonneratia caseolaris)  (Ceriops decandra)  (Nypa fruticans Wurmb)  (Pluchea indica) 

 (Excoecaria agallocha)  (Cerbera manghas)  (Barringtonia asiatica) 
 (Atalantia monophylla)  (Calophyllum inophyllum)  

 
 
 



 ( )   3 

      

  3-141 

 3.2.1-1  

     

1  Musa sapientum Musaceae    

2  Acacia  auriculaeformis Miomosaceae   

3  Leucaena glauca Leguminosae  

4  Calophyllum inophyllum Guttiferae   

5   Cananga odorata Annonaceae    

6  Artocarpus heterophyllus Moraceae     

7  Cassia floribunda Caesalpiniaceae   

8  Cassia  siamea Caesalpiniaceae   

9  Spathodea campanulata Bignnoniaceae  

10  Cassia  fistula Caesalpiniaceae   

11  Dracaena loureiri Agavacaeae  

12  Malpighia coccigera Malpighiaceae  

13  Bauhinia pottsii Caesalpinioideae  

14  Ixora coccinea Rubiaceae   

15   Bidens bipinnata Compositae    

16  Lawsonia inermis Lythraceae   

17  Ficus microcarpa Moraceae   

18  Ficus maclellandii Moraceae   

19   Alstonia scholaris Apocynaceae   

20   Peltophorum pterocarpum Caesalpinioideae   

21   Zinnia elegans Compositae    

22  Pterocarpus indicus Papilionaceae  

23  Roystonea regia Palmae  ( ) 

24  Cycas circinalis Cycadaceae   

25   Mimusops elengi  Sapotaceae   

26  Ficus religiosa Moraceae  

27  Bougainvillea spectabilis Nyctaginaceae  

28  Tamarindus indica Caesalpiniaceae   

29  Pithecellobium dulce Mimosaceae  

30  Cocos nucifera Palmae  ( ) 



 ( )   3 
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 3.2.1-1 ( )  

     

31  Mangifera  indica Anacardiaceae   

32  Phyllanthus acidus Rutaceae   

33  Carica papaya Caracaceae  

34  Swietenia macrophylla Meliaceae  

35  Ocimum canum Labiatae  

36  Phyllanthus amarus Schum Euphorbiaceae  

37  Plumeria acutifolia Apocynaceae  

38  Ficus elastica Moraceae  

39  Eucarliptus  carmaldulensis Myrtaceae  

40  Azadirachta  indica Meliaceae  

41  Pisonia grandis Nyctaginaceae  

42  Calocedrus macrolepis Cupressaceae  

43  Delonix regia Caesalpiniaceae  

44  Terminalia catappa Combretaceae  

45  Brachiaria mutica Gramaneae  ( ) 

46  Cordyline fruticosa Agavacaeae   

47   Polyalthia longifolia Annonaceae  

48.  Avicennia alba Avicenniaceae  

49.  Avicennia officinalis Avicenniaceae  

50.  Avicennia marina Avicenniaceae  

51.  Sonneratia caseolaris Sonneratiaceae  

52.  Ceriops decandra Rhizophoraceae  

53.  Nypa fruticans Wurmb Arecaceae  

54.  Pluchea indica Asteraceae  

55.  Excoecaria agallocha Euphorbiaceae  

56.  Cerbera manghas Apocynaceae  

57.  Barringtonia asiatica Lecythidaceae  

58.  Calophyllum inophyllum Calophyllaceae  

59.  Atalantia monophylla Rubiaceae  



 ( )   3 
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 3.2.1-13  5      



 ( )   3 
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   2.2.2)  (Forest inventory) 

      (Forest inventory) 

  

    

 (Forest inventory plot)  (Temporally sample plot) 

  10x10    

 (Kent and Coker, 1992  , 2552) 

      

 (Back Mangrove)   

  5  

  85  4-5 

   1-4  

 -  

-  30   

 3.2.1-2   

     (1)   (Importance 

Value Index, IVI)  (relative frequency: RF)  (relative 

density: RD)  (relative dominant: Rdo) 

   

       IVI = RF + RD + Rdo 

       RF =  (F)/  x 100 

       RD =  (D)/

 x 100 

       Rdo =  (BA)/  

 x 100 

       D = /  

       F = /  

       BA = /  

       (Importance Value Index, IVI) 

    

 (IVI)  5    (99.67)  (76.77)  (67.05)  (30.51) 

 (26.00)  



 ( )   3 
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     (2)   (Stand density)  312  

 (DBH) 10-30     80  

  100    80   

 24    28    

733.33    4,800   

     (3)   (Stand volume)  71.24 

  (TQ)  3   

    38.70   

 12.13    10.41    

 7.39    2.61  

 3.2.1-2  

No. Species 
Num.  

of Tre. 

Num.  

of Plo. 
IVI 

Num.  

of Sap. 

Num.  

of Sed. 

Volume 

(Unit/rai) 

Density 

(Unit/rai) 

1  20 2 99.67 3 4 9.675 80 

2  25 2 76.77 6 12 3.032 100 

3  20 2 67.05 4 7 2.604 80 

4   6 1 30.51 1 25 1.848 24 

5  7 1 26.00 8 0 0.652 28 

 5 78 4 300.00 22 48 17.811 312 

Unit/rai 312 - - 733 4800 71.243 312 

 :  Fisher ( )  1.192 /  10x10 .  4  

     (4)  (Dominant species, stand density, volume, and 

diversity index; )  (Species diversity) 

  ( )  

(  DBH  4.5 )  Fisher’s index of diversity ( )  Fisher et al. (1943) 

  

       S =  loge (1+N/ ) 

       S =  

       N =   

        =  Fisher’s index of diversity 



 ( )   3 
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       ( )   

1.192   

 

 2.3)   

      

 

 

 45   15   30  

 3.2.1-3  

   (1)   Thailand Red Data: Plants 

(ONEP, 2006) ; Rare Plants of Thailand (   , 

2551)  Threatened Plants in Thailand (DNP, 2017)  

(Rare)  

   (2)  (Endemic Species)  Thailand 

Red Data: Plants (ONEP, 2006)  

   (3)  . .2562  

 158  (   )   13  (  ) 

  

  

   . . 2530 

  . .2562    

(  )     . .2562 (   

)  5       

  



 ( )   3 
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 3.2.1-3  

    

 

1 * Rhizophora apiculata Bl. RHIZOPHORACEAE 

2 * Rhizophora mucronata Poir. RHIZOPHORACEAE 

3  Nypa fruticans Wurmb. PALMAE 

5 * Xylocarpus granatum Koen. MELIACEAE 

4 * Xylocarpus moluccensis Roem. MELIACEAE 

6  Ceriops decandra Ding Hou RHIZOPHORACEAE 

7  Ceriops tagal C.B. Robinson RHIZOPHORACEAE 

8 * Bruguiera gymnorrhiza Lamk. RHIZOPHORACEAE 

9  Thespesia populneoides Kostel. MALVACEAE 

10  Sonneratia caseolaris Engler SONNERATIACEAE 

11  Sonneratia ovata Back. SONNERATIACEAE 

12  Sonneratia griffithii Kurz SONNERATIACEAE 

13  Melaleuca quinquenervia (Cav.) S.T. Blake MYRTACEAE 

14  Avicennia alba Bl. AVICENNIACEAE 

15  Avicennia officinalis Linn. AVICENNIACEAE 

 

1  Cyperus tegetiformis Roxb. CYPERACEAE 

2  Scirpus grossus Linn. f. CYPERACEAE 

3  Lepironia sp. CYPERACEAE 

4  Lepironia articulata Domin CYPERACEAE 

5  Pluchea indica Less. COMPOSITAE 

6  Gymnopetalum monoicum Gagnep. CUCURBITACEAE 

7  Indigofera uncinata Roxb. PAPILIONACEAE 

8  Hygrophila erecta Hochr. ACANTHACEAE 

9  Solena heterophylla Lour. CUCURBITACEAE 

10  Gomphrena celosioides Mart. AMARANTHACEAE 

11  Cycas rumphii Miq. CYCADACEAE 

12  Ipomoea aquatica Forsk. CONVOLVULACEAE 

13  Sesuvium portulacastrum Linn. AIZOACEAE 
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 3.2.1-3 ( )  

    

 ( ) 

14  Cleome viscosa Linn. CLEOMACEAE 

15  Achyranthus aspera Linn. AMARANTHACEAE 

16  Stachytarpheta indica Vahl VERBENACEAE 

17  Jasminum amplexicaule Ham. OLEACEAE 

18  Solanum trilobatum Linn. SOLANACEAE 

19  Biophytum sensitivum DC. OXALIDACEAE 

20  Calotropis gigantea R.Br. ASCLEPIADACEAE 

21  Aeschynomene aspera Linn. PAPILIONACEAE 

22  Penisetum polystachyon (L.) Schult. GRAMINEAE 

23  Cyperus tenuiculmis Boeck. CYPERACEAE 

24  Axonopus compressus Beauv. GRAMINEAE 

25  Cynodon dactylon Pers. GRAMINEAE 

26  Chloris barbata Sw. GRAMINEAE 

27  Dichanthium caricosum A. Camus GRAMINEAE 

28  Acanthus leucostachys Wall. ex Nees ACANTHACEAE 

29  Pothos angustifolius Presl ARACEAE 

30  Acanthus ebracteatus Vahl ACANTHACEAE 

 :    

3.2.1.2  

1)  

   4   

 (1)   132         

               

 (2)   395       

     

 (3)   32         

 (4)   107          



 ( )   3 
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   106   76   12  

      

      

 1%   38.21% 

  

   

 . . 2561  

 (1)   

     7  27  39   

  -  (Herbivore)   (Gesonula punctifrons) 

 (Gonista bicolor)  (Atractomorpha sp.)   

  -  (Carnivor)   (Diacamma vagans)  (Iridomyrmex 

anceps)  (Odontoponera denticulate)   

  -  (Pollinator)   (Chrysomya mrgacephala) 

 (Graptomyza sp.)  (Apis dorsata)   

   IUCN Red List (2016) 

 Least concern (LC)     (Crocothemis servilia)  

(Neurothemis fluctuans)  (Conocephalus maculates)  7  

(Order) 14  (Family) 30  (Species)    (Microcarbo niger)  

(Pelecanus philippensis)  (Bubulcus coromandus)  (Ardea alba)  

 (Near Threatened; NT)  IUCN Red list   (Mycteria leucocephala) 

 (Pelecanus philippensis) 

 (2)   

       

  6  7   (Chordata) 5  5  

/  (Crustacean) 1  2     Portunidae ( )  2   

  1    Sciaenidae ( )    Mugilidae 

( )    Belonidae ( )    



 ( )   3 
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 (3)    

        

 9  (Family) 11  (Genus) 11  (Specie)  38.91  

    14.55     

 12.36        

       (1) 

   

(H’)  0.79  (d’)  1.52  (J’)  0.33 

2)   

 2.1)  

      

 5    4    

     

  (1)     

  

  (2)  

   

  (3)   

 

 

 2.2)  

  2.2.1)  

     

     

       

 

  2.2.2)   

      

 4       

 2     



 ( )   3 

      

  3-151 

    (1)  (Directed Count)  (Observation) 

    (Active Searching) 

             

   Route Census 

  5  

  3.2.1-14  3.2.1-15 

  

   Spotlights Count 

       

     

 

  

  

(1.1)  (Amphibians)  

 

    (Tadpole)  

 

  18.00-21.00 . 

     

    

(1.2)  (Bird)  

 (Roadside Survey/Line Transect Survey)  

  (Point Count) 

 

 (Binocular)  

(Telescope)     

    06.00-10.00 .   

15.00-18.00 .   

   

 



 ( )   3 

      

  3-152 

(1.3)  (Reptile)  

   

    

   

  

    

  

(1.4)  (Mammal)  

  

   /    

 (Netting) 

  18.00-21.00 .  

       

   

    (2)  (Indirect Count) 

  

      

    

   

    

 

  

 



 ( )   3 

      

  3-153 

 
 : , 2566 

 3.2.1-14  5   

 



 ( )   3 

      

  3-154 

  

  

  
 3.2.1-15     

  2.2.3)   

(1)   

  

(1.1)    (2546),   (2562), 

Taylor (1962), Frost (2000), Pough et al. (2001)  Frost et al. (2006)  IUCN (2022) 

(1.2)   Taylor (1963, 1965, 1970), Cox (1991), Cox et al. 

(1998),  Pough et al. (2001)  IUCN (2022) 



 ( )   3 

      

  3-155 

(1.3)    (2561) Robson (2002)  IUCN (2022) 

(1.4)    (2546), Lekagul and McNeely (1977), 

Corbet and Hill (1992), Wilson and Reeder (1993), Francis (2001), Francis (2008)  IUCN (2022) 

(2)   

 (Relative abundance)  Pettingill (1970)  

 = ( ×100)/  

 3     

   

    

 67-100 

    

 34-66 

    

 1-33  

(3)  

(3.1)  

  

  ( )  

 . . 2562 ( )  

 . . 2562 

 . . 2535 ( )  

  

 . . 2562  ( )  

     

   

 . . 2562 

(3.2)  

(3.2.1)   

 . . 2563 

(3.2.2)  Red Data List  

International Union Conservation of Nature; IUCN (2024)  



 ( )   3 
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   9  

.  (Extinct : EX)  

.  (Extinct in the Wild : EW) 

.  (Critically Endangered : CR) 

.  (Endangered : EN) 

.  (Vulnerable : VU) 

.  (Near threatened : NT) 

.  (Least Concern : LC) 

.  (Data De cient : DD) 

.  (Not Evaluated : NE) 

(3.2.3)

 (The Convention on International Trade in Endangered Species of Wild 

Fauna and Flora: CITES)  1-3 

 ( , 2558) 

  2.2.4)  

     

    

    (1)   (Forest Species)  

    (2)   (Open Land Species)  

    (3)  (Aquatic or Amphibious 

Species)   

 

  2.2.5)    

     

  

 

 

 



 ( )   3 

      

  3-157 

 2.3)  

   24-26   22-24  . . 2564 

(  3.2.1-16)   

  

 

 

    

    

 41  (Species)  10  (Order) 25   (Family) 30  (Genus)   

 7   24   6   4  

 3.2.1-16 

 3.2.1-4     

  (1)    41   10 

 25   30    

   (1.1)   7   3  4  5  

  17.07  

 (Rodentia)  

   (1.2)    24   8   18  22  

   58.54  

  (Passeriformes)   

   (1.3)   6   1  4  4   

 14.63    (Squamata) 

   

   (1.4)   4   1  3  5   

 13  - -  (Anura) 

  

 

  (2)  

   (2.1)  

  11   6   4  

 1   



 ( )   3 
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   (2.2)   9   

  1   6   2  

 1   

   (2.3)  

  

    20  

  6   12   2   

  (3)  

   (3.1)   

 . . 2560    

 24    20  

 2   2  

 

  20     

 . . 2560  5   4   4  

 4   

  

  

   (3.2)   Thailand Red Data : Mammals, Reptiles and Amphibians 

(2005)  Thailand Red Data : Birds (2005)   9   

 41    9   

  9   

 (Data Deficient : DD) 1    (Fejervarya 

limnocharis)  (Least Concern : LC)  8    

 5   3   31  

   

   

  

  (4)  

   

 3    



 ( )   3 

      

  3-159 

   (4.1)   

 

   

   

   

   

  

  

   (4.2)   

   

   

  

 

    

   (Urban 

Wildlife)   

   (4.3)   

   

   (Pteropus vampyrus) 

  

 

   

   

  



 ( )   3 
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 (Phalacrocorax niger)  (Casmerodius albus) 

  
 (Himantopus himantopus)  (Ceryle rudis) 

  
 (Halcyon chloris)  (Columba livia) 

  
 (Geopelia striata)  (Passer montanus) 

 3.2.1-16  



 ( )   3 

      

  3-161 

  
 (Nectarinia jugularis)  (Calotes versicolor) 

  
 (Varanus salvator)  (Polypedates leucomystax) 

 3.2.1-16 ( )  



 ( )   3 

      

  3-162 

 3.2.1-4  

   
1  

2   

Class Mammalia 

   Order Insectivora  

  Family Tupaidae 

1   Tupaia belangeri   -  

   Order Chiroptera  

  Family Vespertilionidae 

2   Scotophilus kuhlii   - -  

    Family Pteropodidae 

3   Pteropus vampyrus   -  

   Order Rodentia  

    Family Muridae  

4    Rattus exulans  - -  

5    Rattus argentiventer   - -  

6   Rattus rattus  - -  

7 Mus cervicolor   - -  

 Class Aves 

   Order Pelecaniformes 

    Family Phalacrocoracidae 

1    Phalacrocorax niger    -  

   Order Ciconiiformes  

    Family Ardeidae 

2    Egretta garzetta     -  

3    Ardeola bacchus    -  

4    Casmerodius albus    -  

   Order Charadriiformes 

  Family Recurvirostridae 

5   Himantopus himantopus    -  

  Family  Charadriidae 

6   Charadrius mongolus    -  

    Family Laridae 

7   Larus sp.    -  

   Order Columbiformes  

    Family Coculidae  



 ( )   3 
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 3.2.1-4  

   
1  

2   

8    Columba livia  - -  

9    Geopelia striata  - -  

   Order Coraciiformes 

    Family Aicedinidae 

10    Ceryle rudis    -  

11    Alcedo atthis    -  

12    Halcyon chloris    -  

   Order Cuculifomes  

    Family Cuculidae  

13   Eudynamys scolopacea    -  

   Order Apodiformes  

    Family Apodidae  

14    Apus nipalensis   -  

   Order Passeriformes  

Family Pycnonotidae 

15   Pycnonotus blanfordi   -  

  Family  Sylviidae 

16   Orthotomus sutorius    -  

   Family Turdidae  

17   Copsychus saularis    -  

18   Saxicola caprata   -  

  Family  Rhipiduridae 

19   Rhipidura javanica    -  

    Family Sturnidae  

20    Acridotheres tristis   -  

21    Acridotheres grandis   -  

  Family Nectariniidae 

22   Nectarinia jugularis    -  

  Family  Passeridae 

23   Passer  montanus  - -  

  Family  Estrildidae 

24   Lonchura  striata   -  



 ( )   3 
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 3.2.1-4  

   
1  

2   

Class Reptilia 

   Order Squamata  

    Family Gekkonidae  

1    Hemidactylus frenatus  - LC  

2   Hemidactylus garnotii  - LC  

    Family Agamida 

3   Calotes mystaceus    LC  

4    Calotes versicolor    LC  

    Family Uropeltidae 

5    Cylindrophis ruffus   - LC  

    Family Varanidae 

6    Varanus salvator   - LC  

Class Amphibia 

   Order Anura  

     Family Rhacophoridae  

1    Polypedates leucomystax  - LC  

     Family Ranidae 

2    Occidozyga lima   - LC  

3   Fejervarya limnocharis   - LC  

     Family Microhylidae 

4    Kaloula pulchra   - LC  

: 1)  . . .  . .2535 

        

  -               

    (

 . .2540) 

                    DD (Data Deficient)   

                    LC (Least Concern)    

                    -     

 2)  Pettingill (1969)   =  (  / 

 ) x100   1-33% =  34-66% =   

 67-100%  =   



 ( )   3 
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3.2.2  

3.2.2.1  

 -   

   

  

   4   

 (1)   0-5.0 psu. (2)   5.0-15.0 psu.  

 15.0-27.0 psu.  (4)   27.0 psu. (  

. 2550)  (  3.2.2-1) 

  

 

 

   

    
 : . 2550 

 3.2.2-1  

  

   

  

   



 ( )   3 

      

  3-166 

 

   

(1)  

  . . 2566 

(2)  

  .  ( ) . . 2566  

 3.2.2-2  

1)  

   2564-2566 

    

   

     2   

 5   . . 2564-2566  

-  . . 2564  19  . . 2564 ( )  20  . . 

2564 ( ) 

-  . . 2565  9  . . 2565 ( )  24  . . 2565 

( ) 

-  . . 2566  23  . . 2566 ( ) 

   5  (BPK1-5)  3.2.2-2 

 

 1.1)  

  (1)   

    5 

   102   3  

   Cyanophyta, Class Cyanophyceae ( )  5   

Chlorophyta, Class Euglenophyceae ( )  18   Class Chlorophyta ( ) 

 14   Chromophyta, Class Bacillariophyceae ( )  51  Class 

Dinophyceae ( )  13   Class Dictyochophyceae ( )  

1   3   5   



 ( )   3 

      

  3-167 

 

 3.2.2-2  ( )  

    

 



 ( )   3 

      

  3-168 

   -  

  36,034-340,993 x103  

 BPK5 (  1  )   

   3.2.2-3 

   -     

 13-34   . . 2564  

 

   -     18-50 

  . . 2564   

   

   53     18   

  Skeletonema costatum (Greville) Cleve 

   -   

  0.15-2.8  

   -   

  0.05-0.72 

 

 3.2.2-3   . . 2564-2566 



 ( )   3 

      

  3-169 

 

 

 3.2.2-3 ( )   . . 2564-2566 



 ( )   3 

      

  3-170 

 

 
:  . 2564-2566 

 3.2.2-3 ( )   . . 2564-2566



 ( )   3 

      

  3-171 

  (2)   

    5 

   63   8 

   Protozoa, Class Sarcodina  6   Class Ciliata  7   

Cnidaria, Class Hydrozoa  1   Rotifera (Rotifers), Class Digononta  1  Class 

Monogononta  25   Annelida, Class Polychaeta  1   Arthropoda 

(Crustaceans), Class Maxillopoda  15   Ectoprocta  1   Mollusca 

(Mollusks), Class Gastropoda  1   Class Bivalvia  1   Chordata, Class 

Larvacea  1    Class Pisces  1  

    3   5  

   BPK 3 

( )    

 2565-2566  

  32,240-1,087,720  

   

      

 (Unidentified Ciliate Protozoa)  

    3.2.2-4 

 
 :   . 2564-2566 

 3.2.2-4   . . 2564-2566 
 



 ( )   3 

      

  3-172 

 1.2)  

   12    (Clupeidae) 

   (Cyprinidae)  (Syngnathidae)  (Blenniidae)  

(Siganidae)  (Cynoglossidae) -  (Engraulidae)  (Mugilidae) 

 (Gerreidae)  (Carangidae)  (Ambassidae)  (Gobiidae)  

   3   5     .  25664-

2566 ( )   5-186  1,000   

   

     

  

     

   (Juvenile)  

  

    

     

  

  

  

   3.2.2-5  

 
:   . 2564-2566 

 3.2.2-5   . . 2564-2566 



 ( )   3 

      

  3-173 

 1.3)  

   5   

 500   19   3   Phylum Annelida 

 Class Oligochaeta ( )  1   Class Polychaeta ( )  5  

Phylum Mollusca  Class Gastropoda ( )  4   Class Bivalvia ( )  

4   Phylum Arthropoda  Class Malacostraca   6  

    5  

 19   3   Phylum Annelida, Class Oligochaeta  1 

  Class Polychaeta  5  Phylum Mollusca, Class Gastropoda  4   Class 

Bivalvia  4  Phylum Arthropoda, Class Malacostraca  5  

 3   5   

    -  

   BPK 3 ( ) 

 2565    3    

 30-405   2564  (  BPK 2) 

    

 3.2.2-6  

    -      

2-9   4    

    -    2564-  2565 

  

 0.28-1 

    -    0.24-1 

 2564-  2565  

      . . 2563  

. . 2566    

  

  

    

       

   

  



 ( )   3 

      

  3-174 

 

 

 

 3.2.2-6   . . 2564-2566 

2

3

4 4

3

6

3

9

3

4

2 2

5

2

3

4

7

3

4

5

8

3

2

3 3

0

2

4

6

8

10

BPK 1 BPK 2 BPK 3 BPK 4 BPK 5

  2564 ( )   2564 ( )    2565 ( )   2565 ( )   2566 ( )

45 60 75 60 45

360

105

285 285

225

60 60

165

75 60
105

405

60

135

75

180

120

30

105
60

0

100

200

300

400

500

BPK 1 BPK 2 BPK 3 BPK 4 BPK 5

  2564 ( )   2564 ( )    2565 ( )   2565 ( )   2566 ( )

0.28

0.45

0.58 0.6

0.48

0.82
0.72

0.92

0.7

0.9
1

0.81

0.99 0.97 0.95

0.55
0.63

0.45 0.44

0.7

0.86

0.45

0.3
0.35

0.45

0

0.2

0.4
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  3-175 

 
:   . 2564-2566 

 3.2.2-6 ( )   . . 2564-2566 

3.2.2.2  

1)  

  

    2   2    1  15  

2565   2  1  2565  

  3    

 3.2.2-7  

 1  500      

 2    

 3  500     

    (Phytoplankton)  

 (Zooplankton)  (Benthos)  (Juvenile)  (Aquatic Plant) 

 

0.92 0.95 0.96 1 1

0.64

0.35

0.87

0.33

0.54

0.3
0.24
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  3-177 

 (1)  (plankton)  

    30   

 (Plankton Net)  20  

 60   (Bucket) 

 3.2.2-8 

 2-5%    

  (Species)  (Abundance)  Shannon Weiner’s 

Index (Krab, 1985)/Counting Technique 

 

 

 60  20  

  

 
 

 3.2.2-8  

 (2)  (Benthos) 

   Ekman Grab Sampler  0.025  

  3   2, 1  0.5  

 3.2.2-9  (Macro Fauna) 



 ( )   3 

      

  3-178 

 0.5-1.0   100 

  10%  

   (Species)  (Abundance) 

 Shannon Weiner’s Index (Krab, 1985)/Counting Technique 

 

 

 
 (Ekman Grab)   

 

 

 
   Sieve  

 
 

 3.2.2-9  



 ( )   3 

      

  3-179 

 (3)  (Juvenile) 

   2   

 550   330   60 

  3   Flow Meter   

   

 3.2.2-10   

 (  2  ) 

  10% 

   

Joseph S.Nelson (2006) 

 

 

 

 

 Flow Meter  

  

 

 

 

   

 3.2.2-10  
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  3-180 

 (4)  (Aquatic Plant) 

   

 3.2.2-11 

  

 (Log Sheet) 

 

 

 

 

 

 

 

 

 

 3.2.2-11  



 ( )   3 

      

  3-181 

2)  

  ( )    

  (Diversity Index)  Shannon-

Weiner Index (Whitton, 1975)  

  

  H’ =  

   S =  

   N =  

   Ni =  

   ln  =  2.303 log10 

   

Whitton (1975)  3.2.2-1  

 3.2.2-1  

  

0 – 1.0  (Heavy pollution) 

1.1 – 2.0  (Moderate pollution) 

2.1 – 3.0  (Light pollution) 

3.1 – 4.0  (Slight pollution) 

: Whitton (1975) 

3)  

      

    

  

 3.1)  

  (1)  1 ( )  15  2565 

  3   (Taxonomy) 

 2  (Division) 3  (Class)   Cyanophyta  1   Cyanophyceae (Blue 

green algae)  Chlorophyta  2   Bacillariophyceae (Diatom)  Pyrrophyceae 

(Dinoflagellate)    



 ( )   3 

      

  3-182 

   -  (Number of Species found)   

21   Chromophyta  Bacillariophyceae  18  (  85.7)  

 Pyrrophyceae (Dinoflagellate)  2  (  9.5)  Cyanophyceae (Blue green algae) 

 1  (  4.8)   3.2.2-12  3 (  

500  )  19    1 (  500  

)  2 (  )  18    

   -  (Density) 

 3,747,090 - 10,636,200   Bacillariophyceae 

 3,608,499 - 10,362,600    Pyrrophyceae  

 39,736 - 190,720   Cyanophyceae  

17,880 - 85,500    2 

( )  9,118,800 - 10,636,200   

  3 (  500  )  9,313,125 - 

9,788,631   1 (  500  ) 

 3,747,090 - 4,416,272   

 3   Coscinodiscus sp.  2,732,005 - 6,726,000 

  Skeletonema costatum  153,990 - 1,578,900 

  Cyclotella sp.  135,192 - 1,202,014   

   -  (Diversity Index)  1.15 - 1.54 

 3 (   500  )  1.22 - 1.54   1 

(   500  )  1.15 - 1.49  2 (  

)  1.39 - 1.42  

 Whitton (1975)   

1.15-1.54    ( )  15  

2565  (Moderate pollution) 

  (2)  2 ( )  1  2565 

  3   (Taxonomy)  

3  (Division) 5  (Class)   Cyanophyta  1   Cyanophyceae   

Chlorophyta  2   Chlorophyceae  Euglenophyceae  Chromophyta  

2   Bacillariophyceae  Dinophyceae  

   -  (Number of Species found)  61 

  Chromophyta  Euglenophyceae  21  (  34.4)  

 Bacillariophyceae  20  (  32.8)  Chlorophyceae  13  (  21.3) 



 ( )   3 

      

  3-183 

 Cyanophyceae  5  (  8.2)  Dinophyceae  2  (  3.3) 

  3.2.2-12  1 (  500   

)  43    2 ( )  3 

(  500  )  39   

   -  (Density) 

 26,522,231 - 38,768,058   Bacillariophyceae 

 24,037,000 - 34,279,506    Cyanophyceae 

 1,119,961 - 3,842,885   Dinophyceae  

635,940 - 2,831,906   Euglenophyceae  80,505 - 639,639 

  Chlorophyceae  91,858 - 267,883 

   1 (

 500  )  38,411,249 - 38,768,058  

  3 (  500  )  

28,754,100 - 32,129,559   2 ( ) 

 26,522,231 - 27,581,013   

 3   Nitzschia lorenziana  1,496,400 - 22,928,236 

  Skeletonema costatum  2,914,725 - 20,905,808 

  Cyclotella sp.  1,501,525 - 6,787,125   

   -  (Diversity Index)  1.14 - 1.47 

 1 (  500  )  1.43 - 1.47   3 

(  500  )  1.27 - 1.33  2 (  

)  1.14 - 1.31  

 Whitton (1975)    

1.14-1.47    ( ) 

 (Moderate pollution)  

  (3)   2  ( )  

  

 

 

   

   1.15-1.54  

1.14-1.47   
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  3-184 

  

 

 3.2.2-2   

 

 

 3.2.2-12  

    

Class Cyanophyceae 

(blue green algae), 4.8%

Class Bacillariophyceae 

(Diatoms), 85.7%

Class Pyrrophyceae 

(Dinoflagellate), 9.5%

 1 

Class Cyanophyceae 

(blue green algae), 8.2%

Class Chlorophyceae 

(Green algae), 21.3%
Class Euglenophyceae 

(Euglenoids), 34.4%

Class Bacillariophyceae 

(Diatoms), 32.8%

Class Dinophyceae 

(Dinoflagellate), 3.3%
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  3-188 

 3.2)  

  (1)  1 ( )  15  2565 

  3   (Taxonomy)  3 

 (Phylum)  Phylum Protozoa Phylum Arthropoda  Phylum Mollusca 

   

   -  (Number of Species found) 

 10   Phylum Protozoa  5  (  50.0)  Phylum 

Arthropoda  3  (  30.0)  Phylum  Mollusca  2  (  20.0)  

 3.2.2-13  3 (  500  )  10  

  1 (  500  )  2 (

)  5   

   -  (Density) 

 572,077-1,820,511   Phylum Protozoa  

480,370-1,476,090   Phylum Arthropoda  45,297-344,421 

  Phylum Mollusca  8,134-35,802  

 2 (  )  

1,569,321-1,820,511    1 (  500  

)  787,248-936,138   3 (  

500  )  572,077-898,807   

 3   Tintinnopsis meunieri  349,360-

1,415,953   Arthropoda (Nauplius)  45,297-344,421 

  Tintinnopsis radix  16,401 - 85,407   

   -  (Diversity Index)  3 (  

 500  )  0.98-1.29   2 (  

)  0.64-0.81  1 (  500  ) 

 0.33-0.68   

 Whitton (1975)   0.33-1.29 

   ( )  15  2565 

 (Moderate pollution)  (Heavy pollution) 

  (2)  2 ( )  1  2565  

  3   (Taxonomy)  4  (Phylum)  

 Phylum Protozoa Phylum Rotifera Phylum Arthropoda  Phylum Mollusca  



 ( )   3 

      

  3-189 

   -  (Number of Species found)  21 

  Phylum Rotifera  9  (  42.9)  Phylum Protozoa  7  (  

33.3) Phylum Arthropoda  4  (  19.0)  Phylum Mollusca  1  (  4.8) 

  3.2.2-13  2 ( )  15  

  1 (  500  )  13   3 

(  500  )  11    

   -  (Density)  

218,400 - 539,400   Phylum Protozoa  116,957 - 272,600 

  Phylum Rotifera  17,468 - 243,600  

Phylum Arthropoda  30,569 - 58,000   Phylum Mollusca 

 8,734   1 

(  500  )  429,200 - 539,400 

   2 ( )  218,400 - 

279,488   3 (  500  ) 

 221,400 - 229,881    

3   Polyarthra sp.  8,066 - 208,800   

Tintinnopsis meunieri  12,600 - 121,800   Tintinnopsis tubulosa 

 16,132 - 113,400   

   -  (Diversity Index)  3 (

 500  )  1.86 - 2.05   1 (  

500  )  1.79 - 1.96  2 ( )  

1.70 - 1.88  

 Whitton (1975)   1.70 - 2.05  

   ( )  1  2565 

 (Moderate pollution) 

  (3)  

    2  ( )  

  

 

  

(Plankton Net)  3.2.2-3   
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  3-192 

 3.3)  

   (1)  1 ( )  15  2565 

  3   (Taxonomy)  2 

 (Phylum)  Phylum Annelida  Phylum Arthropoda  

   -  (Number of Species found)   7  

 Phylum Annelida  2  (  28.6)  Phylum Arthropoda  5  (  

71.4)  1 (  500  )  3 (

 500  )  4     2 (

)  3   

   -  (Density) 

 40 - 1,840   Phylum Arthropoda  40 - 1,720 

  Phylum Annelida  40 - 160  

  2 ( ) 

 560 - 1,840    3 (  500  

)  40 - 240   1 (  500  

)  160     

3   Gammaridae  80 - 1,720    

Lumbrineridae  Nereididae  40 - 120   Mysidae 

 80   

   -  (Diversity Index)  0.28 - 1.04 

 1 (  500  )  0.56 - 1.04  

 3 (  500  )  0.69 - 1.01  2 

( )  0.28 - 0.73  

 Whitton (1975) 

  0.28 - 1.04     

( )  15  2565  (Heavy pollution) 

  (2)  2 ( )  1  2565 

  3   (Taxonomy)  1  

(Phylum)  Phylum Annelida  

   -  (Number of Species found)   

6   Phylum Annelida (  100)  1 (  500  



 ( )   3 

      

  3-193 

)  3 (  500  )  5 

   2 ( )  3   

   -  (Density) 

 56 - 420   3 (  500   

)  182 - 420     2 (  

)  56 - 224   1 (  

 500  )  84 - 112   

 3   Lumbrineridae  28 - 252  

  Paraonidae  28 - 84   Nereididae 

 14 - 70   

   -  (Diversity Index)  0.45 – 1.51 

 3 (  500  )  1.10 - 1.51   

 1 (  500  )  0.87 - 1.32  2 

( )  0.45 - 0.74   

 Whitton (1975)  

 0.45 - 1.51    ( )  

 1  2565  (Moderate pollution)  (Heavy 

pollution) 

  (3)  

    2  ( )   

 

  

 2   3.2.2-4 

  



 (
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  3-195 

 3.4)  

  (1)  1 ( )  15  2565 

  3   (Taxonomy)  

3  (Family)   Clupeidae  Gobiidae  Blenniidae  

   -  (Number of Species found) 

 3    Clupeidae  1  (  33.3)  Gobiidae  1  (  

33.3)  Blenniidae  1  (  33.3)  3 (  500 

 )  2    1 (  500   

)  2 ( )  1  

   -  (Density)  

4-19  1,000   Gobiidae  19  1,000  

  Blenniidae  4-15  1,000   Clupeidae 

 4  1,000   2 (  

)  3 (   500  ) 

 19  1,000    1 (  500  

)  4  1,000   

   -  (Diversity Index)  3 (  

 500  )  0.51  1 (   500  

)  2 ( )  1  

  

  (2)  2 ( )  1  2565 

  3   (Taxonomy)  

3  (Family)   Clupeidae  Gobiidae  Ambassidae  

   -  (Number of Species found)   

3    Clupeidae  1  (  33.3)  Ambassidae  1  (  33.3) 

 Gobiidae  1  (  33.3)  3 (  500  

)  3    1 (  500  ) 

 2 ( )  2  

   -  (Density) 

 111 - 3,023  1,000   Clupeidae   

76 - 2,909  1,000    Gobiidae  7 - 114  1,000 



 ( )   3 

      

  3-196 

  Ambassidae  28  1,000   

  1 (  500  ) 

 3,023  1,000    2 ( ) 

 2,397  1,000   3 (  500  

)  111  1,000   

   -  (Diversity Index)  0.16 - 0.78 

 3 (  500  )  0.78    1 

(  500  )  2 (  )  

0.16  

  (3)  

    2  ( )  

 3     

2   

    

   

   

  

 

 2   3.2.2-5   

 

 



 ( )   3 

      

  3-197 

 3.2.2-5  

    

 
 1  2  3 

 1 ( )  2 ( )  1 ( )  2 ( )  1 ( )  2 ( ) 

 15 . . 65 1 . . 65 15 . . 65 1 . . 65 15 . . 65 1 . . 65 

 11:15 . 13:30 . 10:00 . 12:15 . 08.30 . 09:10 . 

 (m3) 278.16 157.44 157.44 172.27 269.26 144.47 

/  (inds./1000 m3) 

Phylum Chordata  

Subphylum Vertebrata  

Class Osteichthyes  

Subclass Actinopterygii  

Order Clupeiformes 

  Family Clupeidae  

  (Herring) 

- 2,909 - 2,310 4 76 

Order Perciformes 
 

  Family Ambassidae  

  (Glassy perchlet) 
- - - - - 28 

Order Gobiiformes 
 

  Family Gobiidae  

  (Goby) 

- 114 19 87 - 7 

Order Blenniiformes 
 

  Family Blenniidae  

(Blennies) 

4 - - - 15 - 

Total fish larvae 4 3,023 19 2,397 19 111 

Eggs 0 0 0 0 0 0 

:  -   

  1 ( )   500    

  2 ( )    

  3 ( )   500   

 

 

 

 
 

 



 ( )   3 

      

  3-198 

 3.5)  

    

 3.2.2-6   

   (1)  1 ( )  15  2565 

      7   

   (Avicennia officinalis)  (Nypa fruticans Wurmb) 

 (Xylocarpus granatum Koenig)   (Sonneratia caseolaris (L.) Engl.)  (Heritiera 

littoralis Ait.)  (Thespesia populnea)  (Rhizophora apiculata Blume) 

 1 (  500  )  4      

   2 ( )  3      

 3 (  500     )  5   

     

   (2)  2 ( )  1  2565 

      9   

   (Avicennia officinalis)  (Nypa fruticans Wurmb) 

 (Xylocarpus granatum Koenig)   (Sonneratia caseolaris (L.) Engl.)  (Heritiera 

littoralis Ait.)  (Thespesia populnea)  (Rhizophora apiculata Blume)  (Azima 

sarmentosa (Blume) Benth. & Hook. f.)  (Sarcolobus globosus Wall.)  1 

(  500     )  4    

    2 (    )  3     

  3 (  500     ) 

 7         
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 ( )   3 

      

  3-200 

3.3  

3.3.1  

3.3.1.1  

  . . 2564  

 22    2,316,913  

 69.25     837,818   25.03   

721,818   21.58   3.3.1-1  3.3.1-1  

 3.3.1-1   . . 2564 

   

1  2,316,913 69.25 

2 /  489 0.01 

3  721,818 21.58 

4  274,401 8.21 

5  33,382 1.00 

6  212,020 6.34 

7  19,964 0.60 

8  837,818 25.03 

9  431,151 12.89 

10  59,265 1.77 

11  319,414 9.55 

12  84,754 2.53 

13  19,837 0.59 

14  27,123 0.81 

15  5,411 0.16 

16  19,888 0.59 

17  15 - 

18  372,319 11.14 

19  298,608 8.94 

20  541,425 16.20 

21  103,390 3.09 

22  84,039 2.52 

 3,344,375 100.00 

 : , 2564. [ ]  www1.ldd.go.th/web_OLP/Lu_64/Lu64_E/CCO2564.htm  2566 
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 ( )   3 

      

  3-202 

3.3.1.2  

  . . 2564 

 5  

  2  11       

       

    

   . . 2565-2566 

 3.3.1-2  3.3.1-2   

1)   

  35,608.57   70.24  

  20,346.14  (  40.13)  

 7,786.81  (  15.36)   4,356.51  (  8.59)  

2)    

  2,214.56   4.37  

  1,833.45  (  3.62)   372.35  

(  0.73)   8.76  (  0.02)  

3)   

   4,225.43   8.33 

 

4)    

  5,762.03   11.37  

  5,703.64  (  11.25)   

58.40  (  0.12)  

5)   

  2,884.47   5.69  

  2,325.83  (  4.59)   494.99  (  

0.98)   63.65  (  0.13)  



 ( )   3 

      

  3-203 

 3.3.1-2  

 
 

  

1.      

1.1  20,346.14 40.13 

1.2  4,356.51 8.59 

1.3   1,544.71 3.05 

1.4      1,290.00 2.54 

1.5  7,786.81 15.36 

1.6    284.40 0.56 

 35,608.57 70.24 

2.      

2.1  372.35 0.73 

2.2  8.76 0.02 

2.3  1,833.45 3.62 

 2,214.56 4.37 

3.      

3.1   4,225.43 8.33 

 4,225.43 8.33 

4.      

4.1   5,703.64 11.25 

4.2   58.40 0.12 

 5,762.03 11.37 

5.      

5.1   63.65 0.13 

5.2   2,325.83 4.59 

5.3    494.99 0.98 

 2,884.47 5.69 

 50,695.07 100.00 

: . 2564 

:  (GIS) 
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  3-205 

3.3.1.3  

1)  

    

   

. . 2562    

  . . 2562 

  136  301   9  2562 

 (  .-13) 

 3.3.1-3 

  

 

:  

     

 

       

 200  

 

     

   50  

: 

(1)  

 106 

(2)    

  

(3)    

  

 

(4)     

 30  



 ( )   3 

      

  3-206 

(5)   

 30  

(6)   

(7)   

(8)   

(9)    

 (9.1)  16  

 (9.2)  2,000   

:  

   

 

. . 2562 

    

    

        

      

 . . 2547   121  51   3  2547 

 2  (  3.3.1-4)   

(2)   2  

 ( ) 

 1,000  

 ( ) 

 300   1,000  
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  3-208 

 
:   121  51   3  2547 

 3.3.1-4    

 . . 2547

 



 ( )   3 

      

  3-209 

3.3.2  

3.3.2.1  

 

   

    

   

     

1)  

1.1)   

   (1)  304   - 

   75  

   (2)  3  

  100  

   (3)  34   314 

( – )   90  

   (4)  315 – – –

  49  

   (5)  23 -   233  

   (6)  -   147  

   (7) –   72  

    

  

  

 

  3.3.2-1 

 1.2)   

     35 

  633    272.182   

 361.528   3.3.2-1  3.3.2-2 
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 1.3)    

   (Average Annual 

Daily Traffic ; AADT)    . . 2565 

 ( ) ( .)  

  6   3.3.2-3 

 3.3.2-2 

1.4)   

    4    

   (1)   

   (2)    

   (3)    

   (4)    -
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    24   

48     

       

  /      

 61.00   1  30  
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 1: .314  101 -  .  4+688 

 2: .7  104 -  .  45+400 

 3: .34  200 -  .  42+460 

 4: .34  200 -  .  46+200 

 5: .3  200 -  .  75+738 

 6: .3  200 -  .  74+000 
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 ( )   3 

      

  3-217 

2)  

   

     

  

      

   

    

 2  

 

        

   

     

/   

  

(1) -  (1) -  

(2) -  (2) -  

(3) -  (3) -  

(4) -  .  

   

-  

-  

-  

-  

-  

-  

-  -  

-  -  

-  -  

: .    27  2564 

    3.3.2-3 

 3.3.2-4  3.3.2-4 



 ( )   3 

      

  3-218 

 3.3.2-3    

   

 

 

 

 

:  ( . . 2566-2570) 

 3.3.2-4  

   ( )   

1   500 (3 )   

2       500 (1 )  LPG/   

3      500 (1 )  LPG  

4     500 (1 )   

5  . .    500 (1 )   

6     500 (1 )  LPG  

7     500 (3 ) /   

8     500 (1 ) /   

9     500 (1 ) -  

10    5   500 (1 )   

11    ( )  500 (1 ) /   

12    ( )  500 (2 ) 

 500 (1 ) 

 

 

 

 

13      500 (3 ) 

 500 (3 ) 

  

14     500 ( / 

) 

/   

15    ( )  500 (3 ) /   3 

16       

( ) 

 500 (1 ) /   

17     500 (1 ) -  

18     500 (1 ) /   

19    500 (1 ) /   

20     500 (1 ) /   

:  ( . . 2566-2570) 



 ( )   3 

      

  3-219 

 

 3.3.2-4  



 ( )   3 

      

  3-220 

 2.1)  

    2564  

 -    . . 2563 

 -   

 (  2565  2566 ) 

 -    

-   . . 2563  999    515  

  484   0.930   3.3.2-5  

  0.545    0.121   

   0.082    0.053    0.051    

 0.045    0.033  /   0.0001  

 2.2) /  

   /   2565 (  

. . 2564)     

   

  /  

   

 

   . . 2564   

 173   1,846    341,074  

  8,043,349    

  (1)   90   1,043   

  210,070    2,552,723  

  (2)   83   803   

  131,004    5,490,626  

    /   7  

 (1)  (2)  (3)  (4)  

(5)  (6)  (7)  

       8  

  34    7,461  

 54,433   3.3.2-6 
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56
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 ( )   3 

      

  3-222 

 3.3.2-6   /   

  . . 2564 

  
/ 

 

 

( ) 

 

( / )  ( ) 

1   -   5 811 4,587 

2   -   2 297 2,081 

3   –  -

 

 15 423 3,706 

4   -   1 16 120 

5   -   5 76 372 

6  (1)  -    1 118 651 

7  (2)  -   2 3,355 25,596 

8   -   3 2,365 17,320 

  34 7,461 54,433 

: /   2565 , 2566 

3.3.2.2  

1)  

 1.1)  

   

  

  -  (  314) 

 2+300  

  3  (  3.3.2-6)  

(1) -  (  314) .2+300 

(2)      

       

(3) -   

    

  

  /   

       

   34 ( ) 



 ( )   3 

      

  3-223 

  

 ( )  

 1.2)  :  

 (Volume to Capacity Ratio, V/C ratio)  

       V/C ratio =         (Volume) 

                     (Capacity)  

    (Peak Hour 

Volume)    

   

  

 1.3)  : 

 

 (Level of Service, LOS)   

  LOS  6   3.3.2-7 

 1.4)  : 

  

 3.3.2-7  
 

Level of Service Description V/Cb 

A Free-flow conditions with unimpeded maneuverability. Stopped delay at 

signalized intersection is minimal. 

0.00 to 0.60 

B Reasonably unimpeded operations with slightly restricted maneuverability. 

Stopped delays are not bothersome. 

0.61 to 0.70 

C Stable operations with somewhat more restrictions in making mid-block lane 

changes than LOS B. Motorists will experience appreciable tension while driving. 

0.71 to 0.80 

D Approaching unstable operations where small increases in volume produce 

substantial increases in delay and decreases in speed. 

0.81 to 0.90 

E Operations with significant intersection approach delays and low average speeds. 0.91 to 1.00 

F Operations with extremely low speeds caused by intersection congestion, high 

delay, and adverse signal progression. 

Greater Than

1.00 

a For arterials that are multilane divided with some parking, a Signalized intersection density of four to eight per 

mile, and Moderate roadside development. 

b  Volume-to-capacity ratio.       >  Greater than or equal to.        <  Less than. 

 : Transportation Research Board, Highway Capacity Manual Report 209 (Washington, D.C., 1994).  



 ( )   3 

      

  3-224 

2)   

   

 2.1)   34  (  41-50) 

   34 -  (  3.3.2-5) 

  (Multilane Highway)  

  

    

 

 (Average Annual Daily Traffic ; AADT)   

   (2565) 

   46+200 -   

 3.3.2-3 

  

 3.3.2-5  34 ( )  

   (Average Annual Daily Traffic ; AADT) 

 34 ( )  46+200 -   . . 2565 

 (Passenger Car Unit : PCU)  3.3.2-8 

  12   

(Peak Hour Volume)  

 

 



 ( )   3 

      

  3-225 

 3.3.2-8  PCU (Passenger Car Unit)  

 PCE (Passenger Car Equivalent) 

 7  1.0 

 7  1.0 

 1.5 

 1.5 

 2.1 

 (4 ) 1.0 

 2  (6 ) 2.1 

 3  (10 ) 2.5 

 (  3 ) 2.5 

 (  3 ) 2.5 

 2  3  0.33  

 0.33 

:   , 2565 

    (Peak 

hour Volume : PHV)   (

 .  2565)  

     

   

136      

Power Model  (Coefficient of Regression : R2)  0.89 

 Y  X    

   Y =  X0.7838         (1) 

    Y =   (PHV)  

  

   X =   (AADT) 

 Y    

 (Passenger Car Unit : PCU)   

  PHV           (2) 



 ( )   3 

      

  3-226 

   PHV  =   (Peak hour volume) 

   HV  =   

 

   

 3.3.2-9   70,348  

 111,094 PCU   3    7   

10.68  7   10.30   10.12  

 (PHV)   14,101 PCU/hr. 

   6-10   18.02   

15.83 -  16.91   

 50.76 

 3.3.2-9   

 34 ( )  46+200 -  

 

 

/     PCU 
PHV 

(PCU/hr.) 

1)  7  7,514 10.68         7,514  

14,101  

2)  7  7,246 10.30         7,246  

3)  5,750 8.17         8,625  

4)  5,850 8.32         8,775  

5)  6,043 8.59        12,690  

6)  (4 ) 7,016 9.97         7,016  

7)  2  (6 ) 6,632 9.43        13,927  

8)  3  (10 ) 6,041 8.59        15,103  

9)  (  3 ) 5,826 8.28        14,565  

10)  (  3 ) 5,314 7.55        13,285  

11)  2  3  0 0.00              -    

12)  7,116 10.12         2,348  

 70,348 100.0     111,094  

 :  2565 

  :  PCU  Passenger Car Unit 

PHV     2565 



 ( )   3 

      

  3-227 

 2.2)  314 ( - ) : 

 1  

 3.3.2-6   6-7   

3.2    ( )  4  

  3  (  3.3.2-7)   2  

 3  . . 2566  (Weekend Characteristics)  4  

. . 2566  (Weekday Characteristics)  7.00 .-18.00 . 

  

      

07.00-09.00 .   11.00-13.00 .   16.00-18.00 .   

    

(Passenger Car Equivalent; PCE)  12  

   3.3.2-8   

 7   (Passenger 

Car Unit ; PCU)    7    

  (1)  

  (2)   (    )  4  

  (3)   

  (4)   

  (5)   6  

  (6)   10  

  (7)   

   314   

 3.3.2-10  



 ( )   3 

      

  3-228 

 

 3.3.2-6  

     

  

        

1.  314 

2.  (  3 ) 

3. -  

1 2 3 

   



 ( )   3 

      

  3-229 

 

 ( ) 

 

 ( ) 

 3.3.2-7  314 ( - ) . 2+300  

-   

 



 ( )   3 

      

  3-230 

 3.3.2-10  314  2+300  

 

 

 ( ) 
 

( / ) 

 

(PCU/ .) /    

 

  

4  

 

 &   

  

6  

 

10  

  

&  

-  :   

 7.00-8.00 158 961 0 4 118 47 85 1,373 1,599 

8.00-9.00 232 1,530 1 12 141 70 144 2,130 2,464 

 

9.00-10.00 185 1,388 0 5 204 69 168 2,019 2,480 

10.00-11.00 143 1,262 0 4 211 103 166 1,889 2,433 

11.00-12.00 136 1,122 0 2 189 97 159 1,705 2,208 

12.00-13.00 118 1,160 0 0 178 100 145 1,701 2,185 

13.00-14.00 106 1,120 0 2 142 55 153 1,578 1,977 

14.00-15.00 94 1,065 0 0 157 62 150 1,528 1,956 

15.00-16.00 132 1,165 0 0 169 66 149 1,681 2,101 

 16.00-17.00 191 1,513 1 22 164 89 178 2,158 2,636 

17.00-18.00 313 1,859 0 18 157 75 128 2,550 2,837 

  1,808 14,145 2 69 1,830 833 1,625 20,312 24,878 

 -  :    

 7.00-8.00 193 958 0 2 20 21 64 1,258 1,280 

8.00-9.00 262 1,349 0 2 25 32 94 1,764 1,807 

 

9.00-10.00 192 1,257 0 5 17 29 63 1,563 1,597 

10.00-11.00 180 1,434 0 3 21 25 76 1,739 1,796 

11.00-12.00 171 1,391 0 1 27 21 77 1,688 1,751 

12.00-13.00 137 1,229 0 0 18 19 54 1,457 1,495 

13.00-14.00 131 1,469 1 4 30 25 73 1,733 1,830 

14.00-15.00 106 1,090 0 0 19 14 50 1,279 1,325 

15.00-16.00 127 1,335 0 2 23 17 60 1,564 1,622 

 16.00-17.00 170 1,181 0 8 15 12 48 1,434 1,435 

17.00-18.00 132 1,524 0 6 12 26 45 1,745 1,783 

 1,801 14,217 1 33 227 241 704 17,224 17,721 



 ( )   3 

      

  3-231 

   314 ( - ) -

 (  2+300)  3.3.2-10  

 7.00-18.00 .   20,312  

 17,224    24,878  17,721 

PCU   

 3.3.2-8  

   17.00-18.00  2,837 PCU/hr. 

 

    4   69.64 

 82.54     8.90  10.46    

  8.00  4.09   3.3.2-9 

  

    

 

 

 3.3.2-8  314  2+300  



 ( )   3 

      

  3-232 

       

 

 3.3.2-9  314  2+300 

   3.3.2-11  

  22  

 6-10   13  

 7  

 

 3.3.2-11  314  2+300 

   *  

( / ) 

 

 6-10     

 %  %  % 

.314 

.2+300 

 20,312 2,663 13.11 69 0.34 1,625 8.00 

 17,224 468 2.72 33 0.19 704 4.09 

 *  7.00-18.00 . 



 ( )   3 

      

  3-233 

 2.3)  :  (  3.3.2-10) 

            

  ( )   1  

 314 

 

 

    314 

         

 10   

       

    Barier  5  

     

   

    

         

 (     ) 

     

5   314   

    3.3.2-12  



 (
) 

 
 3

 

 
 

 
 

 
 

 
 

3-
23

4  
 : 

 2
56

6 

 3
.3

.2
-1

0 
-

 (
) 

 

 
.

 

 
.

 

 

 
 

 
 

 

  

 

 
 

.
 

 
 

.
 

 

 
 

 
  

 
 

  

  

  

  

  

 314 

  

 

1 

1 

2

2 



 ( )   3 

      

  3-235 

 3.3.2-12   . 314  

 

 

 ( ) 
 

( / ) 

 

(PCU/ .) /    

 

  

4  

 

 &   

  

6  

 

10  

  

&  

 :   

 7.00-8.00 18 16 0 0 0 1 3 38 32 

8.00-9.00 49 22 0 0 1 4 12 88 80 

 

9.00-10.00 24 18 0 0 0 0 32 74 106 

10.00-11.00 16 20 0 0 0 5 22 63 93 

11.00-12.00 37 17 0 0 1 6 29 90 119 

12.00-13.00 47 21 0 0 0 4 31 103 124 

13.00-14.00 20 14 0 0 0 0 41 75 123 

14.00-15.00 16 13 0 0 1 0 28 58 90 

15.00-16.00 27 14 0 0 0 0 30 71 98 

 16.00-17.00 40 20 0 0 0 0 18 78 78 

17.00-18.00 38 23 0 0 0 0 10 71 61 

  332 198 0 0 3 20 256 809 1,004 

  :    

 7.00-8.00 6 10 0 0 0 1 0 17 14 

8.00-9.00 33 9 0 0 0 0 12 54 50 

 

9.00-10.00 13 15 0 0 0 3 19 50 74 

10.00-11.00 12 3 0 0 0 0 11 26 34 

11.00-12.00 17 11 0 0 0 2 12 42 52 

12.00-13.00 3 9 0 0 0 1 11 24 40 

13.00-14.00 5 4 0 0 0 0 9 18 28 

14.00-15.00 4 5 0 0 0 0 8 17 26 

15.00-16.00 4 2 0 0 1 0 5 12 18 

 16.00-17.00 5 4 0 0 0 0 8 17 26 

17.00-18.00 6 3 0 0 1 3 3 16 22 

 108 75 0 0 2 10 98 293 385 



 ( )   3 

      

  3-236 

     7.00-18.00 . 

  809  

 293    1,004  385 PCU  

 

  3.3.2-11  

   

   

  ( )  

   41.04  36.86   4   24.47  25.60 

     31.64  33.45   

 3.3.2-12    8.00-9.00 . 

 

  

  

 

 3.3.2-11   . 314  



 ( )   3 

      

  3-237 

                

 

 3.3.2-12   . 314 

   3.3.2-13 

   

  33  

 3.3.2-13   . 314  

   *  

( / ) 

 

 6-10    
 

 

 %  %  % 

 
 809 23 2.84 - - 256 31.64 

 293 12 4.10 - - 98 33.45 

 *  7.00-18.00 . 

 2.4)  : 

 1  -  

-  

  3.3.2-14  



 ( )   3 

      

  3-238 

 3.3.2-14 -  

 

 

 ( ) 
 

( / ) 

 

(PCU/ .) /    

 

  

4  

 

 &  

  

6  

 

10  

  

&  

 :   

 7.00-8.00 9 8 0 0 0 0 1 18 13 

8.00-9.00 31 11 0 0 0 0 29 71 94 

 

9.00-10.00 14 4 0 0 0 0 22 40 64 

10.00-11.00 7 6 0 0 0 0 23 36 66 

11.00-12.00 11 3 0 0 0 2 23 39 69 

12.00-13.00 11 11 0 0 0 0 11 33 42 

13.00-14.00 6 2 0 0 0 0 15 23 41 

14.00-15.00 12 2 0 0 0 1 17 32 51 

15.00-16.00 15 0 0 0 0 5 20 40 67 

 16.00-17.00 12 11 0 0 0 4 8 35 45 

17.00-18.00 18 23 0 0 0 3 6 50 51 

  146 81 0 0 0 15 175 417 604 

   :     

 7.00-8.00 2 6 0 0 0 1 0 9 9 

8.00-9.00 19 7 0 0 0 0 11 37 41 

 

9.00-10.00 8 8 0 0 0 0 10 26 36 

10.00-11.00 3 4 0 0 0 0 8 15 25 

11.00-12.00 10 3 0 0 0 0 9 22 29 

12.00-13.00 7 4 0 0 0 0 8 19 26 

13.00-14.00 7 9 0 0 0 0 9 25 34 

14.00-15.00 10 3 0 0 0 0 11 24 34 

15.00-16.00 9 1 0 0 0 0 10 20 29 

 16.00-17.00 4 3 0 0 0 0 8 15 24 

17.00-18.00 9 5 0 0 0 0 6 20 23 

 88 53 0 0 0 1 90 232 310 



 ( )   3 

      

  3-239 

  -    

7.00-18.00 .   

 417   232    

604  310 PCU   

 8.00-9.00 . 

  3.3.2-13  ( )   

  41.97  38.79     35.01  

37.93     4   19.42  22.84   3.3.2-14  

 

 3.3.2-13 -   

 

 3.3.2-14 -  



 ( )   3 

      

  3-240 

 

 3.3.2-14 ( ) -   

  -  

 3.3.2-15   175   -   

 314   256   -   

 (175/256) x 100 = 68.36    

 (90/98) x 100 = 91.8   

  

  

     

  

 -   314   

   

    

     

 3.3.2-15 -   

   *  

( / ) 

 

 6-10     

 %  %  % 

 
 417 15 3.60 - - 175 41.97 

 232 1 0.43 - - 90 38.79 

 *  7.00-18.00 . 



 ( )   3 

      

  3-241 

  -    

  41.97   38.79 

   

 

 2.3)  (Multilane)  

  -   314 -   6-

7    (Capacity)   

     

  

  (   

.  2565)     

 C = 2,200 x RL x RC x RN x RI x RJ x N           (3) 

 C =  (Capacity) 

 N =  

 RL =   (Corrected by 

Lane width) :   

   RL = 1.00    (WL)  >=  3.25 m. 

   RL = 0.24 x WL+0.27    (WL)  <   3.25 m. 

 RC =   (Corrected 

by Lateral clearance) :   

   RC = 1.00    (WC)    >=  0.75 m. 

   RC = 0.18 x WC+0.86    (WC)  <   0.75 m. 

   RN =   2  (Corrected by 

Mixed with two - wheel vehicle)  

   RN = 100 / (100 + 0.75 x Mc) 

    Mc  =    

 

   RI =  (Corrected by 

Roadside Situation) :   

  

   RI = 0.90  

   RI = 0.70  



 ( )   3 

      

  3-242 

 RJ =   

(Corrected by percentage of heavy vehicle)  :   

 6-10   

  

   

 
    HV  =    

 2.4)     

     

 (Capacity)  (3)  314   10,291 

PCU/hr.  (Maximum Service Flow) 

 (Level of service)  3.3.2-16  

 3.3.2-16   2  

 

(Level of Service , LOS) 

 Maximum Service Flow1/ 

(Volume to Capacity)  314   

(7 )  

A ( ) 0.00-0.60 6,175 

B ( ) 0.61-0.70 7,204 

C ( ) 0.71-0.80 8,233 

D ( ) 0.81-0.90 9,262 

E ( ) 0.91-1.00  10,2912/  

F ( )  1.00 > 10,291 

  :   (

 .  2565)  

  : 1/   Maximum Service Flow     

     

 2/  Capacity   

   (Peak Hour Volume)  

 (V/C)  (Level of Service, LOS) 

 3.3.2-17  



 ( )   3 

      

  3-243 

 3.3.2-17  

 PHV V/C LOS 

 314  . 2+300 

(Capacity= 10,291 PCU/hr.)  
2,290 0.22 A 

:   (  

 .  2565) 

    PHV  = Peak Hour Volume  (  PCU/hr.) 

 V/C  = Volume to Capacity Ratio   

LOS  = Level of Services  3.3.2-16 

   (A =  B =  C =  D =   E =  F = )  

   3.3.2-17   314 -  

  (V/C)   

1  (0.10)  (  A)  

    

   34 

 

3.3.2.3  

1)   

 

-

  

 -

 ( )  2    3  2566 

  4  2566   7.00-18.00 .  

2)   

  (  3.3.2-18) 

 8   11  

 1   2  

 (  3.3.2-15)   

   360 - 380  

  



 ( )   3 

      

  3-244 

   

  

  

 

 
 

 3.3.2-15  

 

 

 



 ( )   3 

      

  3-245 

 3.3.2-18   7.00-18.00 . 

 

* 

  

        

1)  ( )        

 1  - - - - - - 

 2  - - - - - - 

 3   - - - - - - 

 4  - - - - - - 

2)  ( )       

 1  - - - - - - 

 2  - - - - - - 

 3  - - - - - - 

 4  - - - - 1 1 

3)  ( ) - - - - - - 

4) /  - - - - - - 

5)  3 5 8 7 4 11 

6)     

   

- - - - - - 

 3 5 8 7 5 12 

 : , 2566 

 :    (  4 )  

3.3.3  

3.3.3.1  

 4   

1)   61   

   51,600  

  

     17  

 12.76  



 ( )   3 

      

  3-246 

2)   89  2 -    

   43,200   

 2       

        

      

 257.00  

3)   18/1   

   69,600    

  -    

    

     

      

   326.16  

4)   447  1  

   12,000   

    

   10.90  

  

     ( ) 

 

  

  . . 

2562-2564 (    . . 2564)  3.3.3-1    

136,045     55,202   

   

   

   



 ( )   3 

      

  3-247 

 3.3.3-1  

  . . 
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( ) 

2566 32,280 34,693 63,029 26,176 156,178 

2565 31,159 32,713 59,332 24,483 147,687 

2564 30,194 30,690 55,615 22,123 138,622 

 

( . ./ ) 

2566 51,600 43,200 43,200 40,080 178,080 

2565 51,600 43,200 45,600 40,080 180,480 

2564 51,600 43,200 45,600 20,880 161,280 

 

( . ./ ) 

2566 1,057,243 1,266,680 2,703,805 757,127 5,784,855 

2565 1,072,857 1,249,833 2,367,536 743,454 5,433,680 

2564 1,047,851 1,223,153 2,468,767 701,134 5,440,905 

 

( . ./ ) 

2566 1,050,424 1,265,108 2,453,156 723,979 5,492,667 

2565 1,066,912 1,234,592 2,268,306 721,111 5,290,921 

2564 1,040,046 1,218,664 2,389,152 679,698 5,327,560 

 

( . ./ ) 

2566 909,376 1,129,005 1,653,461 490,854 4,182,696 

2565 887,228 1,064,342 1,535,124 446,337 3,933,031 

2564 838,061 1,024,102 1,601,096 435,036 3,898,295 

:  1 (    2566) 

3.3.3.2  

  

    . . 2566 (  3.3.3-1) 

  34,693   43,200   

1,266,680   1,265,108  

 1,129,005    

 ( , . . 2563-2567) 
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 ( )  . . 2541 

 . . 2544  21  
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 24,000  (  1  12,000  
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 3.6)   

   (1)  ( . . ) 
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    (2.1)  (Site Selection)  

      

    (2.2)  (Conditions)  

 (availability of resources) 

  1  15–20  

 (size)   30  

 (geology and topography) 

 

  (trees and vegetation)  

    

 (environmental and disease risks) 

 



 ( )   3 

      

  3-260 

    (2.3)   

   

 

  

 2019 (Covid-19) 

   

3.3.6  

   

 (Gross Capacity) 1,450   . .2563 
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 11     

   18   . . 2563 

 261,310   4,921,446,307 MW 

   . . 2562-2563  

  3.3.6-1  3.3.6-2 

 3.3.6-1  

 . . 2561–2564 (  . . 2564) 

 2561 2562 2563 2564 ( ) 

 ( ) 228,040 235,779 261,310 266,294 

 (KWH)  

  . . 2561-2563 

 2560 2561 2562 2563 
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4,877,662,767.74 5,089,153,649.13 5,182,904,404.86 4,921,446,307.16 

 576,103,017.62 593,679,456.61 653,070,561.27 694,112,845.37 

 276,863,269.32 291,676,272.46 316,322,235.12 313,581,824.87 

 794,050,731.63 816,371,319.76 847,623,625.57 816,474,442.07 
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 . . 2557-2562  
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  ( .2) 
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228.04  

 2)  

  (Cluster)  4   

  1  
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     150  

  2   

     100  

  3    10  

 

     

 

  4  

     275  



 ( )   3 

      

  3-265 

3)   

  . .2559-2564  

 

   

    

 

  “

 

”  “ ”  

  (Green City) 

  .  

3.3.7.2  

 

  4      

  1   200   800   0.80 

  3   

   

   1    1   3  

 

     

 1.75   6  (

 5  . . 2562-2567)  3.3.7-2 

 3.3.7-2   . . 2562-2567 

. .  ( / ) 

2562 5 

2563 5 

2564 4 

2565 5 

2566 4 

2567 (    ) 5 

 : , 2567  



 ( )   3 

      

  3-266 
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-   6     1  

 ( )  
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     (Open 

Dump)  (RDF) 
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 :     2567 

 3.3.7-2  
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  3-268 

3.3.8  

3.3.8.1  

  

  

     

  3.3.8-1  3.3.8-1  

 3.3.8-1   

  . . 2561-2564 

   2561 

 
 

( ) 

  

( ) 

  

( ) 

 3,715 3,728 36,740.75 

 838 847 8,361.15 

 360 360 2,919.38 

 3,210 3,212 36,986.51 

 164 164 1,986 

  136 136 184.10 

 8,423 8,447 87,177.89 

   2562 
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 3,440 3,458 35,191.14 

 985 998 10,168.66 

 412 412 4,210.88 

 2,469 2,471 30,466.30 

 160 160 1,563 

  134 134 146.86 

 7,600 7,633 81,746.84 
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  . . 2561-2564 
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 5,438 5,458 51,204.14 

 2,375 2,394 19,681.83 

 527 527 4,966.99 

 4,110 4,103 63,608.54 

  168 168 294.85 

 12,618 12,482 139,756.35 

   2564 
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 5,332 5,433 49,879.21 

 2,315 2,345 19,379.80 

 504 511 4,311.78 

 4,090 4,117 47,964.81 

  233 233 687.55 

 12,474 12,639 122,223.15 

:  (    2564)   ( . . 2566-2570) 

 
:  (    2564)  ( . . 2566-2570) 
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  3-270 
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1    2    10     

1    1   3.3.8-2  

   48    

47      43  

  362   

   

  . . 2561-2565   3.3.8-3 

        

           

       

   

 3     34.448   

 27.790    13.586  

 3.3.8-2  

  
 

 
  

1  31   

2  31    

3   36   

4  33   

5  34   

6  43   

7  30    

8  58    

9  39    

10  40   

11  63   

12  11   

13  43      

14  72   ( ) 

15  70    

:  [ ]  https://www4.fisheries.go.th/local/index.php/main/site/fpo-chachoengsao 
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   . . 2565  2,423   2,431  

 24,860.94    3.3.8-4 

 3.3.8-4   

  . . 2563-2565 

   2563 

  ( )  ( )  ( ) 

 814 818 8,971.65 

 338 338 2,991.80 

 242 242 2,985.60 

 916 921 1,9012.00 

  7 7 54.94 

 2,317 2,326 34,015.99 

   2564 

  ( )  ( )  ( ) 

 792 797 8,514.27 

 388 389 3,366.63 

 233 233 2,686.39 

 898 902 11,885.38 

  4 4 52.18 
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   2565 
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-  ( . . 2566-2570)  

- ,  (2566).  2565  

https://stat.bora.dopa.go.th  28  . .2566 

-  (2566).   . . 2565 

-  (2566). 

  . . 2565  https://www.nesdc.go.th  28 

 . .2566 

-  . . 2565  

-  . . 2565 

-  (2566)  5  ( . . 2561-2565)  

-  (2566)  5  ( . . 2561-2565)  

-  (2566)  5  ( . . 2566-2570)  

-  (2566)  5  ( . . 2561-2565)  

-  (2566)  5  ( . . 2561-2565)  

-  (2566)  5  ( . . 2566-2570)  

-  (2566)  5  ( . . 2566-2570)  

-  (2566)  5  ( . . 2561-2565)  
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