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Abstract 

According to the Thailand renewable energy policy, an Alternative Energy Development Plan (AEDP) 

for 10 years was launched to increase the renewable energy utilization. Biomass energy is one of the potential 

energy of Thailand. In order to manage biomass raw material continuously and sustainably, one possible 

strategy is to promote fast growing tree plantation for sustainable biomass raw material supply without impact 

of food supply.  

This study determined the study area as soil degradation area in severe and critical level of 

agricultural land reform area without irrigation system, exclude the area which is located in the six economic 

crops (Rice, Corn, Sugarcane, Cassava, Para-rubber tree and Oil palm) land suitable map to avoid land 

competition. Furthermore, the land suitability was evaluated by geographic information technique with 

weighted sum method.  

It was found that the potential areas for fast growing tree plantation is Thailand is 4,406,414.27 Rai 

(705,026.3 ha). Most of the areas locate in the northern of Thailand at 39.63 percent of the total potential areas. 

The land suitability of total potential area was classified into 4 categories, good, fair, low and not suitable, at 

22.05%, 77.51%, 0.26% and 0.18%, respectively. The fast growing tree land suitability maps were used to 

evaluate suitable position of power plant location. Four locations in 30 kilometer buffer radius was selected to 

locate the sites of biomass power plant. The first location is in Sakaeo province area which its capacity for 

electricity generation is 192.5 MW, the second location is in Phetchabun province area which its capacity for 

electricity generation is 99.7 MW, the third location is in Loei, Nongbualampu and Udonthani province which 

its capacity for electricity generation is 188.9 MW, the fourth location is in Nongkhai province area which its 

capacity for electricity generation is 185.3 MW. For the total potential area, the electricity generation capacity 

is 2,283.8 MW.  

From the mathematic model under the hypothesis of production condition, cost and benefit analysis, 

Eucalyptus genus is the most suitable for recommending to farmers. However to mitigate impacts which may 

occur from monoculture for examples pests and diseases, other genus such as Casuarina, Leucaena and Acacia 

were recommended to mix in the plantation. Moreover, agroforestry system was also the good practice to 

reduce those impacts, and instantly implement to farmers in the potential areas.  
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3  

   

   5  

  Eucalyptus, Acacia, Casuarina, Melaleuca  Leucaena 

  

 

3.1  (Eucalyptus)  Eucalyptus  Myrtaceae 

  700  

  Eucalyptus camaldulensis, Eucalyptus urophylla, Eucalyptus brassiana, Eucalyptus 
pellita  Eucalyptus deglupta     

    

   

  3-5  

 25-40     

   

  1  

  

  1   698,000  

    

     

      

   

 4,800  

 7,400   

     

    1  

 1    
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 7-8    

 

3.2    (Acacia)  Acacia 

 Fabaceae (  Leguminosae)  Mimosoideae  1,300  

     

 800  

 15  ( , 2554) 

     ( , 2537) 

 Acacia   Acacia 

 5   (Acacia  auriculiformis)  (Acacia  mangium) 
(Acacia  confusa) Acacia  aulacocarpa  Acacia  crassicarpa  ( , 2536) 

 2    

  

  (Funicle) 

 3-5 x 2-3  

  

 Acacia   Acacia 

  

 (   , . . .)  

  

      

     

  (   , 2543)  (  

2.6)  

 

 Acacia  

 

 

 

 (



25

 , 2553)  

   (  

, 2543)  ( , 2536) 

 

 

 

 2.6   Acacia 

 
 

(cal/g) 

 

(cal/g) 

 

 

 

(%) 

 

(%)   

(%) 

Acacia crassicarpa  7,040 38.41 40.66 62.85 

A.  auriculiformis 4,572.94 7,125 47.97 32.76 63.82 

A. aulacocarpa  7,489 58.22 49.74 64.99 

A. mangium 4,900 6,821 64.57 45.32 69.76 

A. polystachya  7,173 58.99 46.24 65.12 

A. flavescens  6,907 42.24 39.82 61.62 

A. shirleyi  7,186 41.33 42.86 67.44 

A. difficilis  7,238 49.91 43.96 63.20 

A. holosericea  7,139 50.27 42.05 69.23 

A. simsii  7,033 53.84 47.34 66.33 

A. hemignosta  6,980 72.37 54.34 67.35 

A. torulosa  6,900 49.12 42.52 58.53 

A. pltycarpa  7,080 50.82 45.36 70.31 

A. brassii  7,283 49.00 50.34 70.31 

A. rothii  6,889 44.70 45.03 60.72 

A. julifera  7,229 40.08 44.08 66.83 

Acacia sp 4,694 6,972 50.69 41.61 63.52 

:  ( , 2550) 
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3.3    (Leucaena)  Fabaceae ( Leguminosae) 

 Mimosoideae   

    2  

(1)  (Common type)  (Hawaiian) 

 5 

 

(2)  (Giant type)  (Salvador)  20

 (Peru)  15  

 Leucaena  

    

(cultivar)   (giant type)

 100   

 

 500   

 4,157  

  

 1 x 1  1.5 x 1.5  2 x 2 

 1-2   4,200-4,600 

 ( , 2554) 

 Leucaena  

 

 

 

 (  , 2553) 
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3.4    (Melaleuca)  Myrtaceae 

    250  

 9  
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 Weighted Linear Combination (Ranarao, 2003) 
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  4,618,679.59  83,211.06   (  4.2) 

 6  (
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71
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 4.5    . . 2556 ( , 2556) 
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 4.6    . . 2556 ( , 2556) 
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 4.7    . . 2556 ( , 2556) 
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 4.8    . . 2556 ( , 2556) 
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 5   

     

 4.7  4.15 - 4.19 

 

 4.7   5  
 

 
 

 ( )  

   

 971,579.62 22.05 

 3,415,448.99 77.51 

 11,464.78 0.26 

 7,920.88 0.18 

 4,406,414.27 100.00 

   

     183,209.21        4.16  

  3,933,138.09       89.26  

     285,650.64        6.48  

        4,416.33        0.10  

  4,406,414.27     100.00  

   

     161,379.05        3.66  

  4,222,370.78       95.82  

      15,189.99        0.34  

        7,474.45        0.17  

  4,406,414.27     100.00  
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 ( )  

 

             138,990.78              3.15  

          4,012,199.27             91.05  

             247,734.93              5.62  

                7,489.29              0.17  

          4,406,414.27           100.00  

   

     153,369.65        3.48  

  4,048,061.50       91.87  

     197,500.84        4.48  

        7,482.28        0.17  

  4,406,414.27     100.00  
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 4.15    



93 

 4.16    



94 

 
 4.17    



95 

 
 4.18    



96 

 
 4.19    
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1.3  

 

   

 

 30   100   

 (buffer) 

 30   

  4  buffer  30  

      

       4.20 

  

  

 5    4.21 

 5   3     

      17,464.42 

  5.06  30  

 5   327,353.60    94.91  30  

 5   90.99   0.03 

 30  
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 4.20  30 

 



99 

 
 4.21   30  Buffer  1  

  



100 

  

  4.22  4.23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4.22   

 

 
 
 

 

 1-2  

(  (40-45%) 

 

 

2.54X3.81X0.5 cm 

 

 

(  25 %) 
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 4.23   30  (  

 1 MW) 

 

 

   (  4.8 -  

4.12)  5   

 

  4.13 

 2x3   2-3  

 2   3 - 4  

 9  
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 4.8   
 

  1  2  3  4  5  6  7  8  9 

 400 - - - - - - - - 

 400 - - - - - - - - 

 200 - - - - - - - - 

 150 300 - 150 - 150 - 150 - 

 150 300 - 150 - 150 - 150 - 

 300 300 300 300 300 300 300 300 300 

 150 150 - 150 150 150 150 150 150 

 (300 )  ( ) 
 

 4.9   
 

  1  2  3  4  5  6  7  8  9 

 400 - - 400 - - 400 - - 

 400 - - 400 - - 400 - - 

 200 - - 200 - - 200 - - 

 150 300 - 150 300 - 150 300 - 

 150 300 - 150 300 - 150 300 - 

 300 300 300 300 300 300 300 300 300 

 150 150 - 150 150 - 150 150 - 

 (300 )  ( ) 

 

 4.10   
 

  1  2  3  4  5  6  7  8  9 

 400 - 400 - 400 - 400 - - 

 400 - 400 - 400 - 400 - - 

 200 - 200 - 200 - 200 - - 

 150 300 150 300 150 300 150 300 - 

 150 300 150 300 150 300 150 300 - 

 300 300 300 300 300 300 300 300 - 

 150 150 150 150 150 150 150 150 - 

 (300 )  ( ) 
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 4.11   
 

  1  2  3  4  5  6  7  8  9 

 400 - - - - - - - - 

 400 - - - - - - - - 

 200 - - - - - - - - 

 150 300 - 150 - 150 - 150 - 

 150 300 - 150 - 150 - 150 - 

 300 300 300 300 300 300 300 300 300 

 150 150 - 150 150 150 150 150 150 

 (300 )  ( ) 

 

 4.12   
 

  1  2  3  4  5  6  7  8  9 

 400 - - - - - - - - 

 400 - - - - - - - - 

 200 - - - - - - - - 

 150 300 - 150 - 150 - 150 - 

 150 300 - 150 - 150 - 150 - 

 300 300 300 300 300 300 300 300 300 

 150 150 - 150 150 150 150 150 150 

 (300 )  ( ) 
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 4.13    
 

   ( ) 

 

  

  

 12 

 8 

 5 

 

  

  

 15 

 12 

 10 

 

  

  

 12 

 8 

 5 

 

  

  

 8 

 4.5 

 3 

 

  

  

 10 

 7 

 5 

 

  

   

   

 

 E1 =  

 E2 =  

 E3 =  

 

 C1 =  

 C2 =  

 C3 =  
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 A1 =  

 A2 =  

 A3 =  

 

 M1 =  

 M2 =  

 M3 =  

 

 L1 =  

 L2 =  

 L3 =  

 

  optimization  objective function  

 (constraint)  

 

93.90L0,16.349,327L0,42.464,17L0
,93.90M0,16.349,327M0,42.464,17M0

,02.65A0,23.306,327A0,42.464,17A0
,93.90C0,23.306,327C0,22.464,17C0

,0E,63.320,327E0,42.464,17,E0
344,909.01LMACELMACELMACE

99.90LMACE
60.353,327LMACE

42.464,17LMACE

]12,700L+15,100L+
18,700L+10,300M+12,100M+16,300M+21,300A+23,700A+

27,300A+17,200C+20,800C+25,600C+12,700E+16,300E+[21,100E-
]11,250L+L*15,750+

L*22,500+6,750M+10,125M+18,000M+22,500A+27,000A+
33,750A+15,000C+24,000C+36,000C+15,000E+24,000E+[36,000E

expense-revenue=

321

321

321

321

321

333332222211111

33333

22222

11111

32

132132

1321321

32

132132

1321321

tosubject

profitMax
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      30 

  344,909.01    17,464.42  

   327,320.63  

 

 

 1   

 (efficiency)  18  

 (plant factor)  80  7,000   

291   192.5  

 ( )  27  ( , 2550)  

 52.0   4.14 
 

 4.14   Buffer  1  
 

 

 Buffer  

 1 

( ) 

 

( ) 

   Power Gen. 

Capacity 

(100%) 

Power Gen. 

Capacity 

(27 %) 

  

/ /  /  MJ/  MW MW 

 

( ) 

17,464.42 17,464.42 6 104,786.52 2,022,379,836 11.6 3.1 

 

( ) 

327,353.60 327,320.63 5 1,636,603.15 31,586,440,795 180.9 48.8 

 90.99 - 3 - - - 0.0 

 - - 1 - - - 0.0 

 344,909.01 344,785.05  1,741,389.67 33,608,820,631 192.5 52.0 

 

 30   buffer  3  

 4.24 - 4.26     
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 4.24   30  buffer  2 
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 4.25   30  buffer  3 
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 4.26   30  buffer  4 
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 buffer  2, 3  4 

 99.7, 118.9  185.3  

 27  buffer  2, 3 

 4  26.93, 51.01  50.04  

 4.15 - 4.17  

  

 2,283.8  

 27  616.63 

  4.18  
 

 4.15   buffer  2  
 

 

 Buffer  

 2 

( ) 

 

( ) 

   Power Gen. 

Capacity 

(100%) 

Power 

Gen. 

Capacity 

(27 %) 

  

/ /  /  MJ/  MW MW 

 

( ) 

8,239.07 8,206.55 6 49,239.30 950,318,490 5.4 1.47 

 

( ) 

32.52 6 195.12 4,078,008 0.0 0.01 

 

( ) 

170,559.02 170,559.02 5  852,795.10 16,458,945.430 94.3 25.45 

 20,511.72 - 3 0 0 0 0 

 537.60 - 1 0 0 0 0 

 199,847.40 178,798.09  902,229.52 17,413,314.928 99.7 26.93 

 

 :  (efficiency)  18 

 (plant factor)   80  7,000   

291  
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 4.16   buffer  3   
 

 

 Buffer  

 3 

( ) 

 

( ) 

   Power Gen. 

Capacity 

(100%) 

Power 

Gen. 

Capacity 

(27 %) 

  

/ /  /  MJ/  MW MW 

 

( ) 

38,995.55 38,895.94 6 233,375.64 4,504,149,852.00 25.8 6.97 

 

( ) 

99.61 6 597.66 12,491,094.00 0.1 0.02 

 

( ) 

295,041.14 295,041.14 5 1.475,205.70 28,471,470,010.00 163.1 44.03 

 2,136.28 - 3 0 0 0 0 

 667.01 - 1 0 0 0 0 

 336,839.97 334,036.69  1,709,179.00 32,988,110,956 188.9 51.01 

 

 :  (efficiency)  18 

 (plant factor)   80  7,000   

291  
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 4.17   buffer  4  

 
 

 :  (efficiency)  18 

 (plant factor)   80  7,000   

291  

 

 

 

 

 Buffer  

4 

( ) 

 

( ) 

   Power Gen. 

Capacity 

(100%) 

Power 

Gen. 

Capacity 

(27 %) 

  

/ /  /  MJ/  MW MW 

 

( ) 

1,177.54 202.27 6 1,213.96 23,422,866.00 0.1 0.04 

 

( ) 

975.27 6 5,851.62 122,298,858.00 0.7 0.19 

 

( ) 

333,784.94 333,784.94 5 1,668,924.70 32,210,246,710 184.5 49.81 

 429.04 - 3 0 0 0 0 

 229.75 - 1 0 0 0 0 

 335,621.28 334,962.48  1,675,989.94 32,355,968,434 185.3 50.04 
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 4.27    . . 2556 
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 4.18   

 

 

 

( ) 

 

( ) 

 

 

 Power Gen. 

Capacity 

(100%) 

Power 

Gen. 

Capacity 

(27 %) 

 

 

/ /  /  MJ/  MW MW 

 

( ) 

807,223.30 807,223.30 6  4,843,339.8 93,476,458,140 535.4 144.55 

 

( ) 

3,163,465.58 3,163,465.58 5 15,817,327.9 305,274,428,470 1,748.4 472.07 

 395,292.35 - 3 0 0 0 0 

 40,433.04 - 1 0 0 0 0 

 4,406,414.27 3,970,688.88  20,660,667.7  398,750,886,610 2,283.8 616.63 

 

 :  (efficiency)  18 

 (plant factor)   80  7,000   

291  

 

 

      

  1  

 

 Buffer  
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2.   

 

 

  

 

  

 

   

  

   

 

1)   

(1)   

 (2547)    2,480  

4,300     (2555)  

 

 11   3.64  5  

 14,644   1.39 

 34   

219.192   5.80 

 132  

(2)  

   (2552)  

 3     (Acacia  hybrid)  2-3  

       

    208.19, 10.62, 36.21, 82.21  50.84  
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(3)  

  (2552) 

  3     

(Acacia  hybrid)  2-3    

    

   21.60, 17.60  12.50   

 45.82-79.19   Reyanldo E Dela Cruz (1991 

 Ohtamo (1990))  Acacia 

   Acacia 5   

  0-5 

  0-10   

  

 

(4)    (2539) 

   

 4    ( ) 

    

 3  

(5)   

 

(6)   

 . . .    . . . 

 (2552)  2  

     29.18, 0.96  3.70 

 (  4.19)  
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 4.19   

 
 

 
 ( . ./ / )  

( / / ) N P K 

Acacia hybrid 29.18 0.96 3.70  

 ( / ) 
800 

(46-0-0) 

1,700 

(0-46-0) 

900 

(15-15-15) 
 

 ( / ) 34 73 40  

 992.36 70.19 148.22 1,210.78 

 

 

   

(1)   

(2)   

 

 ( , 2549) 

(3) 

  (2555) 

  4,694  1 

  0.44  (  10,548 ) 

 20.45  

 

  

  29.8   11   

 139,881,200   13,261.39 

  271,195.55  
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2)  

(1)     

   

 

(2) 
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 5 
 

 
 

1.  

  

  

 1.1  

      

 

 54,022,854.80   12,653,391.92  

26,823,305.39    3,502,026.33    5,055,704.03   5,988,427.13  

 4   

 30,027,521.83    19,487,801.04    970,457.26 

   3,537,074.67  

 

 6   

 4,406,414.27   30,027,521.83   

 19,487,801.04    970,457.26    

3,537,074.67   5   5.1 

 5.1  
 

 
 

 ( )  

   

     661,742.08       15.02  

  3,723,833.32       84.51  

      12,369.45        0.28  

        8,469.42        0.19  

  4,406,414.27     100.00  
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 ( )  

 

     183,209.21        4.16  

  3,933,138.09       89.26  

     285,650.64        6.48  

        4,416.33        0.10  

  4,406,414.27     100.00  

   

     161,379.05        3.66  

  4,222,370.78       95.82  

      15,189.99        0.34  

        7,474.45        0.17  

  4,406,414.27     100.00  

   

             138,990.78              3.15  

          4,012,199.27             91.05  

             247,734.93              5.62  

                7,489.29              0.17  

          4,406,414.27           100.00  

   

     153,369.65        3.48  

  4,048,061.50       91.87  

     197,500.84        4.48  

        7,482.28        0.17  

  4,406,414.27     100.00  

 

 4  30    

1)   Buffer  1   

30   192.5   
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2)   Buffer  2  

 30  99.7   

3)   Buffer  3   

 30  188.9  

 4)   Buffer  4  

 30  185.3   

   2,283.8 

     

 

1.2   

 

 

   

 

   

  

1)  

2)  

  

3)   

4)              

5)   

 

6)   

 . . .    . . . 

7)  

8)   
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9) 

 

 

1)      

   

2) 
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