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 Causal Loop 

Diagram Vensim@PLE (Ventana Systems Inc, 2021)
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ETc = Kc x ETo      ( ) 
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              ( ) 

  Wg     

   ETc   

   Loss  

   Re  

   Ei  

 

-1  
    

1 0.90 0.65 1.01 

2 0.94 0.68 1.36 

3 0.98 0.84 1.43 

4 1.13 0.99 1.47 

5 1.21 1.16 1.49 

6 1.27 1.22 1.19 

7 1.32 1.21 1.17 

8 1.30 1.15  

9 1.26 0.96  

10 1.21 0.72  

11 1.11 0.61  

12 0.85   

13 0.75   

:  
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1 0.65 2.1 1.74 1.45 0.47 0.78 

2 0.86 2.46 1.62 1.64 0.43 0.87 

3 1.13 2.53 1.45 2.3 0.33 0.53 

4 1.35 2.28 1.12 2.11 0.50 0.32 

5 1.56 2.29 1.02 2.38 0.67 0.41 

6 1.29 2.5 1.13 2.29 0.74 0.59 

7 1.2 1.9 1.97 3.28 0.61 0.62 

8 0.93 1.69 2.44 3.19 0.68 0.80 

9 0.63 1.61 2.36 3.39 0.88 0.64 

10 0.52 1.27 1.97 1.63 0.84 0.70 

11 - 1.24 1.96 0.76 0.64 0.65 

12 - 1.19 1.9 1.1 0.44 0.44 

:  

 

 
-1  

 Effective Rainfall) 
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 USDA, SCS.)

FAO  

 

  Re = f ( R x ETc    ( 3) 

 

  Re  =  

  f  = ( D + D D  

  D  =  

  R  =  

  ETC  =  

 

 
    

      

 74 - 160  40 - 100 

 74 - 180  40 - 100 

 60 -124  78 - 124 

 40 - 124  30 - 74 

 74 - 170   

 100 - 170  100 - 200 

 60 - 80   
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 (  

             
6 3.22 1.74 1.72 0.50 0.00 0.07 2.64 3.07 0.75 0.24 - 2.36 16.31 

7 6.12 4.45 4.23 19.26 20.07 9.47 28.37 14.42 10.26 7.27 4.35 5.36 133.62 

8 1.61 0.87 0.86 0.25 0.00 0.04 1.32 1.54 0.38 0.12 - 1.18 8.17 

9 4.65 2.63 2.60 0.78 0.04 0.16 3.73 4.45 1.17 0.46 0.09 3.44 24.21 

10 3.41 2.23 2.18 1.01 0.46 0.75 2.80 3.13 1.27 1.04 1.07 2.78 22.12 

13 5.12 2.87 2.84 0.85 0.06 0.20 4.04 4.84 1.29 0.54 0.16 3.78 26.59 

16 0.97 0.63 0.62 0.15 0.00 0.02 0.74 0.91 0.29 0.14 0.01 0.70 5.16 

18 3.80 2.53 2.46 0.96 0.30 0.52 3.12 3.66 1.32 0.91 0.71 2.97 23.27 

20 6.71 4.35 4.23 1.71 0.51 0.89 5.57 6.55 2.24 1.48 1.20 5.28 40.72 

23 5.35 3.48 3.38 1.48 0.50 0.84 4.52 5.27 1.84 1.28 1.16 4.29 33.39 

24 0.15 0.14 0.14 0.05 4.04 1.15 1.24 2.70 2.29 1.29 1.28 0.21 14.69 

25 0.93 0.60 0.58 0.23 0.07 0.12 0.77 0.91 0.30 0.20 0.16 0.73 5.58 

27 19.30 12.50 12.13 5.34 1.76 2.98 16.31 19.05 6.58 4.54 4.11 15.48 120.08 

32 0.02 0.02 0.02 0.00 - 0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.13 

34 0.23 0.25 0.22 0.01 - 0.01 0.10 0.11 0.10 0.10 0.02 0.13 1.28 

36 0.69 0.70 0.70 0.03 0.00 0.03 0.36 0.42 0.37 0.33 0.05 0.39 4.08 

37 0.39 0.24 0.22 0.06 0.00 0.01 0.30 0.36 0.08 0.03 - 0.28 1.95 

38 3.39 2.11 1.92 0.55 0.00 0.06 2.62 3.15 0.68 0.24 0.00 2.47 17.20 

39 1.64 1.23 1.11 0.20 0.00 0.04 1.10 1.32 0.43 0.28 0.03 1.11 8.51 

40 1.44 0.93 0.88 0.33 0.08 0.08 1.16 1.36 0.30 0.11 0.00 1.04 7.72 

41 1.42 1.05 1.06 0.19 0.00 0.04 1.01 1.19 0.50 0.31 0.03 0.97 7.78 

44 1.10 0.68 0.62 0.18 0.00 0.02 0.86 1.03 0.22 0.07 - 0.80 5.59 

45 20.79 13.73 13.14 5.37 1.61 2.72 17.00 19.89 6.57 4.44 3.76 16.30 125.32 

46 2.85 2.40 2.13 0.56 0.00 0.08 2.11 2.77 0.99 0.39 0.02 1.72 16.03 

47 1.60 1.45 1.28 0.21 0.00 0.06 1.01 1.31 0.64 0.42 0.05 0.95 8.97 

49 3.65 2.22 2.22 0.74 0.11 0.18 2.90 3.51 1.00 0.46 0.15 2.76 19.88 
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 (  

             
51 15.62 12.41 11.31 2.40 0.41 0.81 10.16 11.98 4.37 3.24 1.02 10.59 84.34 

52 13.45 9.33 9.09 2.22 0.27 0.61 9.90 11.95 4.02 2.46 0.57 9.60 73.47 

55 13.78 8.93 8.66 3.82 1.26 2.13 11.65 13.61 4.70 3.24 2.93 11.05 85.77 

56 0.47 0.34 0.33 0.11 0.04 0.06 0.37 0.43 0.17 0.13 0.09 0.35 2.88 

58 8.73 6.70 6.37 1.50 0.36 0.79 6.27 7.41 3.02 2.36 1.04 6.15 50.70 

59 1.63 1.78 1.75 0.05 - 0.09 0.80 0.96 0.80 0.74 0.13 0.87 9.59 

62 0.28 0.18 0.17 0.08 0.03 0.04 0.23 0.27 0.09 0.06 0.06 0.22 1.72 

65 15.59 9.23 9.33 3.42 0.76 1.43 12.53 14.82 3.80 2.15 2.01 12.14 87.21 

66 32.98 18.98 19.30 6.27 0.78 1.79 26.20 31.48 7.33 3.28 2.05 24.90 175.34 

67 44.26 28.67 27.81 12.25 4.05 6.83 37.42 43.70 15.08 10.42 9.42 35.49 275.40 

70 3.19 1.96 2.00 0.46 0.00 0.07 2.36 2.87 0.74 0.35 0.03 2.27 16.30 

71 51.72 29.27 30.15 9.14 0.68 1.66 40.99 49.64 11.01 3.83 0.72 38.14 266.94 

73 0.84 0.50 0.50 0.16 0.02 0.05 0.66 0.79 0.20 0.10 0.07 0.63 4.52 

74 0.03 0.02 0.02 0.01 0.00 0.00 0.03 0.03 0.01 0.00 - 0.02 0.17 

75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 

 303.14 194.35 190.27 82.88 38.26 36.92 265.25 296.89 97.17 59.09 38.54 229.95 1832.72 

 

% 
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 (  

             
2 - - - 3.08 3.97 1.81 1.34 5.90 1.29 1.70 0.70 - 19.79 

8 - - - 14.27 18.37 8.36 6.19 27.36 5.96 7.85 3.26 - 91.61 

14 - - - 108.75 141.87 62.86 46.88 208.69 47.46 63.31 24.74 - 704.55 

23 - - - 12.26 15.97 7.05 5.26 23.52 5.33 7.11 2.78 - 79.28 

24 - - - 2.63 3.43 1.51 1.13 5.05 1.14 1.53 0.60 - 17.03 

26 - - - 32.93 43.18 19.68 15.18 63.20 15.23 20.59 8.15 - 218.14 

30 - - - 37.73 49.45 22.52 17.36 72.41 17.43 23.58 9.34 - 249.81 

31 - - - 11.58 15.18 6.91 5.33 22.22 5.35 7.24 2.87 - 76.69 

41 - - - 52.18 68.37 31.12 23.99 100.13 24.10 32.62 12.93 - 345.43 

72 - - - 14.01 17.73 7.27 5.61 26.66 4.94 7.28 3.30 - 86.79 

74 - - - 5.58 7.27 3.21 2.39 10.71 2.42 3.24 1.26 - 36.09 

 0.00 0.00 0.00 294.99 384.77 172.32 130.65 565.86 130.67 176.04 69.93 0.00 1925.22 

 

% 
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-   

-    

-    

-  

 

Wd = P × Wc       ( ) 

  P   =  

  Wc = / /  

  Wd = /  
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7 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11 

8 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.97 

10 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.24 

30 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.08 

31 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.10 

41 0.11 0.10 0.11 0.10 0.11 0.10 0.11 0.11 0.10 0.11 0.10 0.11 1.25 

51 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.98 

62 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.27 

64 0.23 0.21 0.23 0.22 0.23 0.22 0.23 0.23 0.22 0.23 0.22 0.23 2.72 

65 0.11 0.10 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 1.33 

66 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 1.11 

67 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.16 

70 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.63 

71 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.98 

72 0.10 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 1.17 

74 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.36 

 1.06 0.96 1.06 1.02 1.06 1.02 1.06 1.06 1.02 1.06 1.02 1.06 12.45 
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1 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.02 0.01 0.02 0.01 0.02 0.18 

2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.13 

3 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.26 

5 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.15 

6 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.12 

7 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.28 

8 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.34 

11 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.07 

13 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.49 

14 0.29 0.26 0.29 0.28 0.29 0.28 0.29 0.29 0.28 0.29 0.28 0.29 3.40 

18 0.06 0.05 0.06 0.05 0.06 0.05 0.06 0.06 0.05 0.06 0.05 0.06 0.66 

20 0.07 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.81 

23 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.35 

25 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.52 

26 0.10 0.09 0.10 0.09 0.10 0.09 0.10 0.10 0.09 0.10 0.09 0.10 1.13 

27 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.32 

28 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.12 

30 0.12 0.11 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 1.42 

31 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.36 

38 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.12 

41 0.15 0.14 0.15 0.14 0.15 0.14 0.15 0.15 0.14 0.15 0.14 0.15 1.75 

45 0.07 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.82 

46 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.10 

47 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.40 

50 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.37 

51 0.13 0.12 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 1.57 
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52 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.28 

54 0.06 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.70 

55 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.14 

58 0.08 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.95 

61 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.28 

64 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.17 

65 0.03 0.02 0.03 0.02 0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.03 0.30 

66 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.60 

67 0.39 0.36 0.39 0.38 0.39 0.38 0.39 0.39 0.38 0.39 0.38 0.39 4.64 

70 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.21 

71 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.38 

72 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.19 

74 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.13 

75 0.03 0.02 0.03 0.02 0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.03 0.30 

76 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.31 

 2.19 2.00 2.19 2.12 2.19 2.12 2.19 2.19 2.12 2.19 2.12 2.19 25.82 

 
 
 

 



 

Evaluation of Royal Initiative Water Resources Development Projects in the Pa Sak River Basin, above the Pa sak Jolasid Dam 

 

139 | P a g e  
 

 
 

 
 
 



 

Evaluation of Royal Initiative Water Resources Development Projects in the Pa Sak River Basin, above the Pa sak Jolasid Dam 

 

140 | P a g e  
 

 
 

 
 

  



 

Evaluation of Royal Initiative Water Resources Development Projects in the Pa Sak River Basin, above the Pa sak Jolasid Dam 

 

141 | P a g e  
 

  

 

 

 

 

 

 

 

 Wi = Hp × Whp    ( 5) 

  Hp =  

Whp = / /  

 

  Wi  = /  

 

 

 

-  3   350 / /  

 300 - 400 / / (  , 

2540)  

-  30 / /  ( , 2536) 

 

 



 

Evaluation of Royal Initiative Water Resources Development Projects in the Pa Sak River Basin, above the Pa sak Jolasid Dam 

 

142 | P a g e  
 

 

                ( ) 

  Wt    

  NT      

  WNT    

   DayAvg   

       ( ) 

  We     

  Ne       

  WNe    

  

Wt)  (We)  

 

 

 
 
 
 
 
 
 
 
 
 



 

Evaluation of Royal Initiative Water Resources Development Projects in the Pa Sak River Basin, above the Pa sak Jolasid Dam 

 

143 | P a g e  
 

25  

  
 

2555 2556 2557 2558 2559 2560 

 

 386,867 416,177 439,870 462,747 476,849 563,494 

 355,143 390,720 398,147 406,665 402,300 471,626 

 263,177 299,972 305,108 322,859 315,177 382,557 

 351,136 524,370 535,423 548,601 574,600 692,118 

 

 168,599 198,000 217,434 278,487 293,140 309,099 

 217,540 218,159 224,143 251,588 269,747 279,493 

 171,920 191,186 200,365 219,979 232,565 244,135 

 176,023 222,266 237,728 337,894 349,994 378,867 

 

 193,120 960,137 996,217 1,159,871 1,247,492 1,380,519 

 969,271 1,033,244 1,064,277 1,174,096 1,217,037 1,329,044 

 772,532 907,982 950,656 1,057,592 1,122,707 1,264,621 

 860,141 1,032,678 1,103,111 1,206,090 1,283,452 1,459,075 

 

 289,600 310,354 322,453 332,340 344,710 355,155 

 481,275 489,538 511,113 535,573 547,394 559,517 

 275,177 279,539 302,063 332,680 338,956 361,011 

 341,920 313,826 349,829 348,015 351,845 361,498 

 

 239,837 264,468 272,462 302,460 309,905 322,410 

 253,249 267,893 270,243 282,416 285,982 297,283 

 227,107 236,555 243,999 251,437 257,884 270,882 

 252,536 248,491 245,817 250,115 253,548 266,436 

 

 213,540 228,078 233,174 239,257 250,272 257,703 

 354,032 368,277 384,290 402,491 413,238 425,416 

 254,493 265,725 273,954 298,419 317,606 321,112 

 455,187 484,724 429,442 436,079 444,636 453,667 
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25  

  
 

2555 2556 2557 2558 2559 2560 

 

 30,812 32,379 34,091 36,896 38,586 40,816 

 40,831 44,567 45,835 46,996 47,886 50,069 

 32,475 33,223 34,763 36,935 37,895 39,837 

 49,191 50,919 52,584 54,087 57,125 60,476 

 

 138,793 145,674 152,085 171,983 184,500 197,863 

 165,633 184,749 190,669 213,912 221,713 231,908 

 156,612 169,003 173,835 192,548 200,455 198,905 

 170,652 183,818 185,692 266,731 279,008 291,255 

 

 1,295,161 763,273 789,801 898,040 975,875 1,083,866 

 935,496 813,984 788,555 861,990 892,283 962,936 

 648,074 694,703 729,722 817,198 845,334 961,967 

 524,963 598,562 640,720 704,694 737,059 872,168 

 

 1,100,682 1,157,428 1,212,604 1,251,692 1,299,790 1,383,702 

 997,620 1,081,110 1,135,463 1,197,513 1,225,300 1,328,006 

 1,168,480 1,206,815 1,309,565 1,445,448 1,516,293 1,617,779 

 1,411,791 1,387,814 1,555,471 1,551,277 1,592,226 1,664,889 

 

 267,977 270,044 311,730 351,634 361,194 393,868 

 147,272 181,993 222,541 234,778 239,587 257,670 

 694,508 655,795 677,898 702,454 747,311 797,607 

 705,039 677,701 684,509 698,658 710,494 749,463 

 

 236,263 249,300 256,177 263,505 274,806 291,548 

 399,775 433,313 455,859 482,499 496,756 523,456 

 719,070 717,121 739,512 807,189 836,895 900,611 

 978,837 1,011,587 899,444 971,765 998,872 1,031,479 
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7 6.3 5.7 6.3 6.1 6.3 6.1 6.3 6.3 6.1 6.3 6.1 6.3 74.3 

8 26.7 24.3 26.7 25.8 26.7 25.8 26.7 26.7 25.8 26.7 25.8 26.7 314.2 

10 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 2.4 

30 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 3.3 

31 14.9 13.6 14.9 14.4 14.9 14.4 14.9 14.9 14.4 14.9 14.4 14.9 175.4 

41 11.1 10.1 11.1 10.7 11.1 10.7 11.1 11.1 10.7 11.1 10.7 11.1 130.7 

51 233 212 233 225 233 225 233 233 225 233 225 233 2,740 

62 19.7 18.0 19.7 19.1 19.7 19.1 19.7 19.7 19.1 19.7 19.1 19.7 232.7 

64 234 213 234 226 234 226 234 234 226 234 226 234 2,753 

65 1,903 1,735 1,903 1,842 1,903 1,842 1,903 1,903 1,842 1,903 1,842 1,903 22,425 

66 10,492 9,567 10,492 10,154 10,492 10,154 10,492 10,492 10,154 10,492 10,154 10,492 123,626 

67 100 91 100 97 100 97 100 100 97 100 97 100 1,178 

70 99.7 90.9 99.7 96.5 99.7 96.5 99.7 99.7 96.5 99.7 96.5 99.7 1,174.9 

71 246 224 246 238 246 238 246 246 238 246 238 246 2,900 

72 19.2 17.5 19.2 18.5 19.2 18.5 19.2 19.2 18.5 19.2 18.5 19.2 225.8 

74 0.5 0.4 0.5 0.4 0.5 0.4 0.5 0.5 0.4 0.5 0.4 0.5 5.5 

 13,406 12,224 13,406 12,974 13,406 12,974 13,406 13,406 12,974 13,406 12,974 13,406 157,961 
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1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.9 

2 4.6 4.2 4.6 4.5 4.6 4.5 4.6 4.6 4.5 4.6 4.5 4.6 54.7 

3 1.5 1.3 1.5 1.4 1.5 1.4 1.5 1.5 1.4 1.5 1.4 1.5 17.4 

6 1.0 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 12.0 

7 1.5 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 17.8 

8 13.0 11.9 13.0 12.6 13.0 12.6 13.0 13.0 12.6 13.0 12.6 13.0 153.4 

11 5.0 4.5 5.0 4.8 5.0 4.8 5.0 5.0 4.8 5.0 4.8 5.0 58.5 

13 3.5 3.2 3.5 3.4 3.5 3.4 3.5 3.5 3.4 3.5 3.4 3.5 41.5 

14 17.3 15.8 17.3 16.7 17.3 16.7 17.3 17.3 16.7 17.3 16.7 17.3 203.9 

20 7.4 6.7 7.4 7.1 7.4 7.1 7.4 7.4 7.1 7.4 7.1 7.4 86.9 

23 1.9 1.7 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 22.6 

25 9.5 8.7 9.5 9.2 9.5 9.2 9.5 9.5 9.2 9.5 9.2 9.5 112.5 

26 18.0 16.4 18.0 17.4 18.0 17.4 18.0 18.0 17.4 18.0 17.4 18.0 212.1 

27 2.9 2.6 2.9 2.8 2.9 2.8 2.9 2.9 2.8 2.9 2.8 2.9 33.7 

30 367 335 367 355 367 355 367 367 355 367 355 367 4,328 

31 1.3 1.2 1.3 1.2 1.3 1.2 1.3 1.3 1.2 1.3 1.2 1.3 15.2 

38 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 5.2 

41 125 114 125 121 125 121 125 125 121 125 121 125 1,475 

45 22.7 20.7 22.7 21.9 22.7 21.9 22.7 22.7 21.9 22.7 21.9 22.7 267.1 

46 0.7 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 8.0 

47 16.1 14.7 16.1 15.6 16.1 15.6 16.1 16.1 15.6 16.1 15.6 16.1 190.1 

50 39.8 36.3 39.8 38.5 39.8 38.5 39.8 39.8 38.5 39.8 38.5 39.8 468.6 

51 201 183 201 195 201 195 201 201 195 201 195 201 2,369 

52 25.0 22.8 25.0 24.2 25.0 24.2 25.0 25.0 24.2 25.0 24.2 25.0 294.9 

54 67.8 61.8 67.8 65.6 67.8 65.6 67.8 67.8 65.6 67.8 65.6 67.8 798.6 

55 209 191 209 203 209 203 209 209 203 209 203 209 2,466 

58 1,103 1,006 1,103 1,068 1,103 1,068 1,103 1,103 1,068 1,103 1,068 1,103 13,001 



 

Evaluation of Royal Initiative Water Resources Development Projects in the Pa Sak River Basin, above the Pa sak Jolasid Dam 

 

147 | P a g e  
 

  

 
  

             
61 13.3 12.1 13.3 12.9 13.3 12.9 13.3 13.3 12.9 13.3 12.9 13.3 156.5 

64 12.5 11.4 12.5 12.1 12.5 12.1 12.5 12.5 12.1 12.5 12.1 12.5 147.2 

65 259 236 259 250 259 250 259 259 250 259 250 259 3,047 

66 899 820 899 870 899 870 899 899 870 899 870 899 10,593 

67 13.2 12.0 13.2 12.8 13.2 12.8 13.2 13.2 12.8 13.2 12.8 13.2 155.7 

70 6.5 5.9 6.5 6.3 6.5 6.3 6.5 6.5 6.3 6.5 6.3 6.5 76.8 

71 31.2 28.4 31.2 30.2 31.2 30.2 31.2 31.2 30.2 31.2 30.2 31.2 367.5 

72 62.9 57.3 62.9 60.8 62.9 60.8 62.9 62.9 60.8 62.9 60.8 62.9 740.8 

75 1,854 1,690 1,854 1,794 1,854 1,794 1,854 1,854 1,794 1,854 1,794 1,854 21,844 

76 1.7 1.5 1.7 1.6 1.7 1.6 1.7 1.7 1.6 1.7 1.6 1.7 20.0 

 5,420 4,942 5,420 5,245 5,420 5,245 5,420 5,420 5,245 5,420 5,245 5,420 63,862 
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1  n/a 

2  0.0817 
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5  0.0627 

6   0.0265 
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0.0339 

8   0.0381 
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0.0557 

10  0.062 

11 
  

 
0.01 

12 
  

 
0.0117 

13 
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14 
 

 
0.0387 

15   0.0121 

16   0.0037 

17 
  

 
0.0037 

18  0.0714 

19   0.0714 
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22 
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23 
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26 
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  (

 

51 
 

  
0.0027 

52   0.0688 

53   0.6304 

54   0.0383 

55 
  

 
0.0404 

56 

 

 (Architectural Terracotta) 

  

0.0471 

57 
 

 
0.2936 
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59 
 

Iron and Steel Basic Industries) 
0.0113 

60 

 

 Non-ferrous Metal Basic 

Industries) 

0.1354 

 61 

  

 

 

0.0219 

62 

  

 

 

0.0529 

63 
 

 
0.0338 
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75   0.0035 

76 
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101  (Central Waste Treatment Plant) 0.0081 
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 Steam 
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103  n/a 
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 3.799 19.297 0.267 

 0.308 12.501 0.221 

 0.289 12.128 0.196 

 0.264 5.342 0.057 

 1.154 1.764  

 1.959 2.980 0.007 

 5.121 16.314 0.206 

 2.235 19.054 0.271 

 0.836 6.576 0.089 

 1.235 4.542 0.028 

 0.981 4.106 - 

 2.194 15.482 0.163 

 20.375 120.086 1.505 

SWAT-Mike Hydro Basin 

 4. .1  

  
2 1) SWAT 

2) Mike Hydro Basin 
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     4)

Upper Rule Curve) Lower Rule 

Curve  

    

SWAT - Mike Hydro Basin 

  

 SWAT 

Mike Hydro Basin Mike Hydro Basin 

Mike Hydro Basin 

3 R2 Coefficient of Determination  NSE Nash Sutcliff Coefficient  

PBIAS R2 NSE 0.55 

 NSE 0.55 

0.55 

PBIAS PIBAS 0 SWAT  

PBIAS 0 

SWAT . -1 

 

-  NSE  
 NSE 

 (Very good)  

 (Good)  

 (Satisfactory)  

 (Unsatisfactory)  

0.75 < NSE < 1.00  

0.65 < NSE < 0.75  

0.50 < NSE < 0.65  

NSE < 0.50  

: Moriasi; et al., (  
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(2007) NSE NSE 

0.75 

6 4 -
4   

4 -2  

 
  

R2 NSE PBIAS R2 NSE PBIAS 

S.33 0.75 0.69 -24.98 0.80 0.75 -28.906 

S.36 0.60 0.56 -10.789 0.89 0.84 -33.896 

S.4B 0.66 0.55 10.339 0.85 0.81 -6.282 

Inflow DAM 0.76 0.58 -50.975 0.86 0.79 -46.134 

S.9 0.96 0.91 23.506 0.95 0.92 20.018 

S.26 0.88 0.86 -14.076 - - - 
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