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Abstract

The aim of this particular research is to analyze the spatial suitability for maize
planting in Uttaradit Province by using multi-criteria decision analysis with the SAW simple
adding weighting method & the AHP analytic hierarchy potential and analyzing the sensitivity
to weight changes of various criteria & the results of spatial suitability for maize planting.
The results showed that the importance of decision criteria for selecting suitable areas for
maize planting was analyzed by SAW and AHP. They are divided into 3 groups, firstly the very
high weight (weighting value > 0.175), including to the effective rainfall and nutrients in
the soil, secondly the relatively high weight (weighting value between 0.120-0.174), there are
soil drainage, atmospheric temperature and soil acidity, finally the moderate to low weight
(weighting value < 0.119), there are soil depth and slope. There was no significant difference

between the priorities of the seven criteria derived from both analyses using the F-test.

Keywords: Multi—criteria decision analysis; Geographic information systems
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Table 1. Example of group weight calculation, SAW method.

Stakeholders
Criteria sum group weights
no. 1 no. 2 no. 3 no. 4

criteria 1 0.13 0.18 0.17 0.28 0.76 0.19
criteria 2 0.56 0.46 0.51 0.42 1.95 0.49
criteria 3 0.22 0.20 0.18 0.25 0.85 0.21
criteria 4 0.09 0.16 0.14 0.05 0.44 0.11

sum 1.00 1.00 1.00 1.00 4.00 1.00
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Table 2. Example of Criteria Correlation Pair Comparison Table.

Criteria criteria A criteria B criteria C Criteria D
criteria A 1 2 a4 1/5
criteria B 1/2 1 7 1/2
criteria C 1/4 1/7 1 1/3
criteria D 5 2 3 1
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Table 3. Example of group weight calculation, AHP method.

Decision makers no. 1 no. 2 no. 3 no. 4
Cr 0.08 0.06 0.04 0.08
1/Cr 12.5 16.67 25 12.5 sum  66.67
Norm CR 0.187 0.250 0.375 0.187
Weight value
criteria 1 0.13 0.18 0.17 0.28
criteria 2 0.56 0.46 0.51 0.42
criteria 3 0.22 0.20 0.18 0.25
criteria 4 0.09 0.16 0.14 0.05

group weights

criteria 1 0.02431 0.04500  0.06375  0.05236 0.186
criteria 2 0.10472  0.11500  0.19125  0.07854 0.490
criteria 3 0.04114  0.05000  0.06750  0.04675 0.205
criteria 4 0.01683  0.04000  0.05250  0.00935 0.119
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Table 4. Group weighting value from stakeholders, SAW method.

Criteria Weight value Priority
Water Requirement 0.210 1
Nutrient Status 0.208 2
Soil Drainage 0.167 3
pH 0.135 4
Temperature 0.122 5
Soil Depth 0.095 6
Slope 0.063 7
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Table 5. Group weighting value from stakeholders, AHP method.

Criteria Weight value Priority
Water Requirement 0.212 1
Nutrient Status 0.195 2
Soil Drainage 0.160 3
Temperature 0.152 a4
pH 0.133 5
Soil Depth 0.086 6
Slope 0.062 7
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Table 6. Criterion weight calculated by SAW and AHP methods.

Weight value Priority
Criteria
SAW AHP SAW AHP
Water Requirement 0.210 0.212 1 1
Nutrient Status 0.208 0.195 2 2
Soil Drainage 0.167 0.160 3 3
pH 0.135 0.133 4 5
Temperature 0.122 0.152 5 4
Soil Depth 0.095 0.086 6 6
Slope 0.063 0.062 7 7
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Figure 1. Comparison of weight value criteria by SAW and AHP methods.
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Figure 2. The suitability level of maize plantations in Uttaradit Province by SAW method.
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Figure 3. The suitability level of maize plantations in Uttaradit Province by AHP method.

Table 7. Comparison of the suitable area for planting maize weighting by SAW and AHP

methods.
SAW AHP
Suitable level

Area (rai) Percentage  Area (rai)  Percentage
Highly suitable (S1) 1,413,482 29.931 1,483,239 31.408
Moderately suitable (S2) 599,898 12.703 530,141 11.226
Marginally suitable (S3) 2,709,038 57.366 2,709,038 57.366
Not suitable (N) - - - -
Sum area 4,722,418 100.000 4,722,418 100.000
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