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Abstract

The purpose of this study is to analyze an integrated land suitability for sugarcane by using GIS. The study 

area, Northeast Thailand covers an area of about 170,000 km2 and is the largest area for sugarcane production in 

Thailand. A set of land qualities relevant to sugarcane cropping were studied and identified based on the FAO 

guideline for land evaluation. These land qualities include water availability (W), nutrient availability index (NAI), 

particle size (P), rooting conditions (R) and topography (T). Each of which is considered as a thematic layer in the 

GIS database. The diagnostic factors and the factor rating for each land quality were determined based on the 

previous study. The suitability evaluation model for sugarcane in the Northeast is based on the equation: suitability = 

W x NAI x P x R x T The result yielded 4 classed: highly suitable, moderately suitable, marginally suitable and 

unsuitable. The suitability result in the area covers 10.26, 17.99, 11.25 and 42.80 % of the total area for high, 

moderate, marginal and none suitability respectively. The suitability classes were checked against the field study and 

the previous work of other agency with kappa coefficient of about 0.82 
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 1  (Land use requirement for sugar) 

Land use requirement Factor Rating 

Land Quality Diagnostic

Factor

Unit S1(1.0) S2(0.8) S3(0.4) N(0.1)

Water Availability 

(W)

Annual Rainfall mm. >1600 1,100-1,600 800-1,100 <800

Nutrient Available 

Index (NAI) 

NAI = N x P x 

K x pH 

>0.32 0.05-0.32 0.0001-0.05 <0.0001

N % >0.2 0.1-0.2 <0.1

P ppm >25 6-25 <6

K ppm >60 30-60 <30

pH - 6.1-7.3 7.4-7.8

5.1-6.0

7.9-8.4

4.0-5.0

>8.4

<4.0

Particle Size (P) Soil Texture class C,L,SCL,SiL,

Si,CL,L

SiCL,SL SiC,LS C(%clay>65),

G, SC, AC, S 



Land use requirement Factor Rating 

Land Quality Diagnostic

Factor

Unit S1(1.0) S2(0.8) S3(0.4) N(0.1)

Rooting Conditions 

(R)

Soil Depth cm. >100 50-100 25-50 <25

Topography (T) Landform x 

Slope

Class

& % 

 2 

: Soil Texture(P);   CL=Clay Loam, SiC=Silty Clay; SiCL=Silty Clay Loam; C=Clay, L=Loam, SiL=Silty   

      Loam, LS=Loamy Sand, SCL=Sandy Clay Loam, SL=Sandy Loam, S=Sand, G=Gravel Soil 
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Landform

Slope (%) 
Flood Plain Low Terrace Middle Terrace High Terrace 

Foot Slope & 

Erosion Surface 

Mountain & 

Rock Outcrop 

0-2 N N S1 S2 S1 N

2-5 - S1 S2 S3 S2 N

5-12 - - - S3 S3 N

>12 - - - - N N

:  S1= 1.0,  S2= 0.8,  S3= 0.4,  N= 0.1 
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( . ) S1 S2 S3 N C U W

. 6,946.75 14.98 30.51 5.22 28.03 11.02 6.36 3.88

. 10,885.99 9.41 28.29 7.07 34.55 11.92 4.99 3.78

. 12,778.29 2.62 23.43 13.38 27.00 30.59 2.01 0.97

. 5,512.67 17.92 8.36 32.35 33.32 2.16 2.42 3.47

. 20,463.96 5.87 21.45 10.50 48.07 11.27 1.49 1.35

. 10,322.89 2.66 16.56 2.31 62.00 11.12 3.63 1.72

. 5,291.68 9.78 14.17 2.49 71.25 - 1.12 1.20

. 4,339.83 11.77 31.79 0.96 13.06 39.92 1.19 1.31

. 4,161.66 14.35 18.69 1.13 57.03 4.72 2.49 1.59

. 8,299.45 17.19 10.91 5.24 63.81 0.19 1.43 1.22

. 11,424.61 7.61 7.16 8.16 32.19 43.12 1.27 0.48

. 8,839.98 9.21 8.68 3.53 64.64 7.53 4.93 1.48

. 9,605.76 15.79 9.85 25.51 42.86 1.04 2.11 2.85

. 8,124.06 4.22 10.15 1.59 77.09 2.99 2.29 1.67

. 7,332.28 16.50 4.68 37.60 27.56 6.86 2.84 3.96

. 3,859.09 2.64 38.03 24.50 18.45 12.32 1.09 2.97

. 3,161.25 29.04 20.91 2.72 34.29 9.32 2.73 0.99

. 11,730.30 11.65 26.43 23.80 22.96 10.23 2.89 2.05

. 15,744.85 14.86 18.30 6.14 39.63 16.62 1.65 2.81

168,825.35 - - - - - - -

: S1 :   S2 :   S3 :   N : 

   C :   U :    W : 

 (

)   44.95, 17.06, 37.99  0.00  (   7) 
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( .

.) S1 S2 S3 N C U W

1 3,339.20 15.5 28.89 8.33 12.75 32.36 0.66 1.51

2  3 604.85 0.1 0.23 1.49 17.28 80.77 0.06 0.06

3  4 803.84 0.53 11.8 7.98 18 60.12 0.74 0.84

4  5 1,748.72 4.31 1.96 12.24 23.8 54.44 1.28 1.98

5  6 643.66 12.32 6.28 27.88 34.26 4.55 7.68 7.03

6  7 2,467.45 16.51 6.15 39.54 20.34 8.24 2.61 6.59

7  8 1,893.07 19.81 2.24 45.43 25.08 0.94 3.05 3.44

8  9 440.78 12.2 52.36 3.45 20.8 5.14 0.25 5.81

9 940.03 13.81 11.51 7.84 63.2 0.17 0.78 2.7

10 1,271.46 13.08 8.04 44.31 31.55 0.04 1.47 1.5

11 1,175.70 13.97 20.24 11.21 43 9.97 1.27 0.33

12 2,714.46 13.1 23.51 23.05 20.18 17.99 1.26 0.91

13 2,758.52 16.49 9.66 7.16 27.42 37.42 1.59 0.25

14 3,292.37 19.05 15.97 30.76 28.63 1.35 2.88 1.37

15 3,049.46 20.01 5.5 31.05 34.97 2.16 2.44 3.86

16 876.66 0.04 0.01 0 57.12 42.11 0.65 0.08

17 1,049.52 18.25 8.98 22.54 10.4 37.14 2.36 0.34

18 611.93 0.3 0.42 0.48 48.6 49.47 0.72 0.01

19 715.98 9.1 0.34 58.22 30.71 0.38 0.57 0.67

20 703.38 14.84 14.29 41.96 23.51 1.62 3.04 0.74

21 2,608.32 13.36 9.73 31.73 36.34 1.79 2.81 4.24

22 1,738.42 8.83 4.45 29.73 51.3 1.52 2.7 1.47

23 3,469.86 15.03 14.98 23.33 41.64 0.17 2.12 2.73

24 1,501.77 18.75 31.95 0.74 9.58 37.94 0.5 0.53

25 1,382.04 1.95 16.99 1.22 15.24 64 0 0.6

26 796.16 11.05 40.49 0.68 26.8 13.89 4.96 2.13

27 3,366.74 16.85 12.5 28.22 27.25 7.71 4.1 3.37

28 730.03 23.8 0.67 43.12 27.7 1.39 2.45 0.87

( ) 46,694.38 - - - - - - -
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29 2,545.62 2.68 20.82 23.43 16.38 35.6 1.05 0.05

30 2,770.98 5.56 8.32 1.79 79.35 0.47 2.37 2.15

31  2 3,803.82 6.22 20.78 7.54 46.36 14.39 2.85 1.86

32  3 3,228.94 10.56 29.79 5.29 38.7 7.39 5.38 2.89

33  4 5,245.15 11.45 13.24 4.4 67.33 0 1.96 1.61

34 2,076.88 1.19 20.7 7.32 23.12 44.74 1.85 1.07

35 914.65 3.24 24.74 32.04 27.01 12.06 0.69 0.22

36 3,866.82 8.96 23.27 11.42 17.91 27.27 2.12 9.05

37 2,423.61 3.23 39.64 10.84 29.76 9.37 6.12 1.04

38 889.31 1.47 9.21 32.5 23.05 32.71 0.9 0.16

39 1,738.78 4.17 28.11 13.11 45.43 4.82 2.08 2.3

40 2,523.97 6.93 29.06 10.04 22.96 25.46 4.09 1.46

41 4,075.00 29.48 18.99 4.11 33.96 9.55 2.76 1.15

42 3,202.81 10.93 40.53 11.41 24 7.21 2.45 3.46

43 4,227.93 10.71 35 6 29.77 6.61 6.88 5.03

44 1,839.92 3.12 30.21 6.22 43.12 15.04 1.6 0.7

45 687.62 6.37 38.46 3.09 15.78 33.54 0.9 1.85

46 762.87 1.95 1.85 2.86 3.65 89.58 0.06 0.04

47 771.27 0.27 55.14 6.24 23.75 10.95 3.29 0.37

48 671.64 1.65 49.8 3.41 39.33 1.87 3.39 0.56

 ( ) 48,267.59 - - - - - - -

49 2,870.35 3.6 24.23 8.94 58 2.7 1.53 1

50 1,014.43 8.27 20.61 6.2 53.36 7.46 1.58 2.51

51  2 3,740.05 4.92 13.05 2.82 75.32 2.14 1.75

52  3 2,744.03 14.01 13.23 0.96 63.22 0.22 5.83 2.52

53 1,447.27 7.2 41.6 9.13 33.9 5.31 2.19 0.68

54 4,933.01 3.76 10.5 1.51 74.47 4.83 3.13 1.8

55 2,973.76 5.48 27.99 8.93 54.81 0.33 1.08 1.39
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( . .) S1 S2 S3 N C U W

56 3,632.74 22.72 18.23 4.66 50.23 2.17 1.13 0.86

57 3,219.95 27.89 20.34 2.33 41.49 3.21 3.09 1.66

58 1,672.17 6.48 17.05 7.45 22.4 43.28 0.42 2.91

59 2,165.67 7.76 17.23 3.25 20.32 38.5 1.01 11.93

60 4,838.36 15.62 14.88 7.42 44.33 15.2 1.76 0.78

61 3,935.11 4.49 19.58 22.59 38.17 10.33 3.56 1.29

62 1,770.84 4.47 17.82 2.9 69 0.21 3.51 2.1

63 956.1 7.34 3.6 0.6 87.12 - 0.67 0.68

64 1,372.03 0.12 21.5 5.01 28.54 39.05 3.13 2.64

65 3,974.50 4.35 18.51 5.21 42.25 26.51 2.14 1.03

66 692.2 1.26 23.21 3.42 57.86 9.52 2.78 1.96

67 1,871.37 3.19 25.56 8.5 42.62 17.64 1.05 1.44

68 903.7 16.68 0.56 0.93 79.9 - 1.01 0.92
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( . .) 
S1 S2 S3 N C U W

69 1,343.81 9.02 16.25 1.71 67.99 - 3.46 1.57

70 2,599.55 6.31 7.69 0.37 82.79 - 1.58 1.26

71 700.33 8.68 10.68 9.67 68.61 - 1.94 0.42

72 2,801.78 12.29 8.47 1.71 75.35 - 1.52 0.66

73 1,778.69 13.67 9.25 7.1 49.74 14.57 4.03 1.64

74 840.05 22.93 21.94 8.32 27.66 18 0.79 0.37

75 3,643.53 5.89 8.86 0.71 76.26 3.85 3.11 1.32

76 1,588.90 9.29 6.98 4.83 52.54 20.19 5.27 0.9

77 665.16 15.63 27.87 1.28 47.04 4.46 3.38 0.33

78 3,356.65 4.85 10.2 2.85 74.72 1.59 4.75 1.03

79 1,177.80 11.66 12.1 0.77 70.83 - 3.29 1.35

 ( ) 71,223.89 - - - - - - -

80 324.81 - - - 52.2 47.8 - -

81 138.4 0 0 0 28.62 71.14 0.23 0

82 380.85 0 4.13 24.53 46.45 23.84 0.93 0.11

 ( ) 844.06 - - - - - - -

167,029.92 - - - - - - -

:  S1:  S2:  S3:   N: 

   C:   U:    W: 

 5.2 

 39 

 KAPPA  KAPPA  0.82 
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S1 S2 S3 N Total

S1 10 - - - 10

S2 - 8 1 - 9

S3 - - 8 1 9

N - - 3 8 11

Total 10 8 12 9 39
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