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 The import of wheat in Thailand is increasing every year which is an opportunity of management 
approach to Increase wheat production and income for farmer. Therefore, analysis the potential areas 
for wheat production that are currently being planted was done. The study was conducted during March 

Nan province, to be the guidelines for producing enough wheat to meet market demand. By overlay 
analysis method with the geographic information system program consisting of meters above sea  
level, slope, soil texture, pH, organic matter, available phosphorous, available potassium, soil depth, 
soil drainage, cation exchange capacity, base saturation and soil salinity, the results showed that highly 

 wheat, suitable area, geographic information system (GIS)

1

1 Samoeng Rice Research Center, Samoeng, Chiang Mai 50250, Thailand
2

2 Program in Agronomy, Faculty of Agricultural Production, Maejo University, Maejo, Chiang Mai, 50290, Thailand
3

3 Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand 
*Corresponding author: sippawit.p@rice.mail.go.th

Received: August 9, 2023
Revised: November 22, 2023

           Accepted: November 27, 2023

36



 

 

8 (1) : 36-50 (2025)
37



 
-

 

 Diagnostic factor, data type, rating and weighting value of wheat cultivation

Factors Rating

Diagnostic factors Unit S1 S2 S3 N

1. Meters above sea level m >1,000 1000-600 600-300 300

2. Slope 0-5 5-12 12-20 >20

3. Texture class 1. loam
2. silt loam
3. silt

1. sandy clay 
loam
2. sandy loam

1. silty clay loam
2. clay loam

1. clay
2. silty clay
3. sandy clay
4. loamy sand
5. sand

4. pH pH 5.1-6.0
1. 6.1-7.3
2. 4.5-5.0

1. 7.4-8.4
2. 4.0-4.5

1. >8.4
2. <4.0

5. Organic matter >2 1-2 <1

6. Available phosphorous mg/kg >10 5-10 <5

7. Available potassium mg/kg >80 60-80 <60

8. Depth cm >50 30-50 20-30 <20

9. Soil drainage Class 5,6 4 3 1,2

10. Cation exchange capacity cmol/kg >15 5-15 <5

11. Base saturation >35 <35

12. Soil salinity dS/m <2 2-4 4-8 >8

Rating 1 = Highly suitable 
 2 = Moderately suitable
 3 = Marginally suitable
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(Yohannes and Soromessa, 2018; Kilic et al., 

Geographical factors used in the spatial analysis of the suitability of international wheat production

 et al. (2022)
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(Figure 2)

Conceptual framework of diagnostic factors used in spatial analysis of suitable area for wheat 
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 Comparison of diagnostic factors scores

Factors 1 2 3 4 5 6 7 8 9 10 11 12

1  5.00  0.60  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

2  3.00  3.00  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33 

3  1.00  1.00  3.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 

4  1.00  1.00  1.00  3.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 

5  1.00  1.00  1.00  1.00  3.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 

6  1.00  1.00  1.00  1.00  1.00  3.00  1.00  1.00  1.00  1.00  1.00  1.00 

7  1.00  1.00  1.00  1.00  1.00  1.00  3.00  1.00  1.00  1.00  1.00  1.00 

8  1.00  1.00  1.00  1.00  1.00  1.00  1.00  3.00  1.00  1.00  1.00  1.00 

9  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  3.00  1.00  1.00  1.00 

10  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  3.00  1.00  1.00 

11  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  3.00  1.00 

12  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  3.00 

Total 18.00 13.60 12.53 12.53 12.53 12.53 12.53 12.53 12.53 12.53 12.53 12.53 

Diagnostic factors: 1 = Meters above sea level, 2 = Slope, 3 = Texture, 4 = pH, 5 = Organic matter, 6 = Available phos-
phorous, 7 = Available potassium, 8 = Depth, 9 = Soil drainage, 10 = Cation exchange capacity, 11 = Base saturation 
and 12 = Soil salinity

 Calculation of the weight of diagnostic factors

Factors 1 2 3 4 5 6 7 8 9 10 11 12 Total Weight

1 0.28 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02  0.48  0.04 

2 0.17 0.22 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03  0.65  0.05 

3 0.06 0.07 0.24 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08  1.09  0.09 

4 0.06 0.07 0.08 0.24 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08  1.09  0.09 

5 0.06 0.07 0.08 0.08 0.24 0.08 0.08 0.08 0.08 0.08 0.08 0.08  1.09  0.09 

6 0.06 0.07 0.08 0.08 0.08 0.24 0.08 0.08 0.08 0.08 0.08 0.08  1.09  0.09 

7 0.06 0.07 0.08 0.08 0.08 0.08 0.24 0.08 0.08 0.08 0.08 0.08  1.09  0.09 

8 0.06 0.07 0.08 0.08 0.08 0.08 0.08 0.24 0.08 0.08 0.08 0.08  1.09  0.09 

9 0.06 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.24 0.08 0.08 0.08  1.09  0.09 

10 0.06 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.24 0.08 0.08  1.09  0.09 

11 0.06 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.24 0.08  1.09  0.09 

12 0.06 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.24  1.09  0.09 

Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 12.00  1.00 

Diagnostic factors: 1 = Meters above sea level, 2 = Slope, 3 = Texture, 4 = pH, 5 = Organic matter, 6 = Available phos-
phorous, 7 = Available potassium, 8 = Depth, 9 = Soil drainage, 10 = Cation exchange capacity, 11 = Base saturation 
and 12 = Soil salinity
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Comparison of weight diagnostic factors rating

Slope S1 S2 S3 N

S1 1.00 3.00 5.00 7.00

S2 0.33 1.00 3.00 5.00

S3 0.20 0.33 1.00 3.00

N 0.14 0.20 0.33 1.00

note S1 = Highly suitable 
 S2 = Moderately suitable
 S3 = Marginally suitable
 N = Not suitable

Calculation of the rating of diagnostic factors

Slope S1 S2 S3 N Sum Weight (X
ij
) Rating

S1 0.60 0.66 0.54 0.44 2.23 0.56 1.00

S2 0.20 0.22 0.32 0.31 1.05 0.26 0.49

S3 0.12 0.07 0.11 0.19 0.49 0.12 0.18

N 0.08 0.04 0.04 0.06 0.23 0.06 0.09

note S1 = Highly suitable 
 S2 = Moderately suitable
 S3 = Marginally suitable
 N = Not suitable

(Table 6)
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Range of scores for classification of land suitability

Range of scores

Highly suitable (S1) 0.8-1.0

Moderately suitable (S2) 0.4-0.8

Marginally suitable (S3) 0.2-0.4

Not suitable (N) 0.0-0.2

(Figure 3)

 Map of suitable areas for wheat production in the upper northern region
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Suitable areas for wheat production in the upper northern region

Province/District
Areas (rai)

Highly suitable 
(S1)

Moderately 
suitable (S2)

Marginally 
suitable (S3)

Not suitable 
(N)

Total

   Chiang Dao 257 3,821 46,814 1,303,990 1,354,881

   Chiang Mai city 2,647 110,269 112,916

   Wiang Haeng 8,205 3,338 416,956 428,500

   Mae Chaem 599 521 15,979 1,687,700 1,704,799

   Mae Taeng 43,625 837,498 881,123

   Mae Rim 100 22,554 261,013 283,667

   Mae Wang 657 642 9,859 411,528 422,686

   Mae On 14,999 280,476 295,475

   Mae Ai 68,797 403,456 472,253

   Chai Prakan 105 100 30,066 295,318 325,588

   Kanlayaniwattana 123 735 608 380,290 381,756

   Chom Thong 966 134 1,549 692,205 694,855

   Doi Tao 8,463 524,249 532,712

   Doi Saket 43,056 363,984 407,040

1,461 131,387 132,848

   Fang 62,910 445,548 508,458

   Phrao 47,909 748,085 795,994

   Samoeng 1,221 850 2,721 622,832 627,624

   San Kamphaeng 43,892 102,287 146,179

   San Sai 29,855 183,878 213,733

   San Pa Tong 7,951 99,921 107,872

   Saraphi 66,092 66,092

   Hang Dong 4,368 158,904 163,272

   Omkoi 2,111 3,303 5,474 1,729,120 1,740,008

   Hot 1,791 1,023 4,864 914,397 922,075

33,412 265,126 298,538

34,022 34,022

   Mae Tha 18,028 456,193 474,221

   Thung Hua Chang 403 22,354 261,565 284,321

   Ban Hong 6,687 306,954 313,641

   Ban Thi 20,370 63,570 83,940

   Pa Sang 5,508 175,522 181,030

103,512 1,011,440 1,114,952
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(continued).

Province/District
Areas (rai)

Highly suitable 
(S1)

Moderately 
suitable (S2)

Marginally 
suitable (S3)

Not suitable 
(N)

Total

   Koh Kha 3,391 317,134 320,525

   Thoen 1,154 1,106,030 1,107,184

   Mueang Pan 37,210 571,863 609,073

31,044 731,832 762,876

   Serm Ngam 6,349 452,786 459,135

   Chae Hom 47,682 697,683 745,365

   Mae Mo 47,629 638,491 686,120

   Mae Tha 42,759 446,036 488,795

   Mae Phrik 991 409,360 410,351

   Ngao 106 37,098 893,447 930,651

   Wang Nuea 106,392 468,025 574,417

   Sop Prap 308,440 308,440

   Hang Chat 7,569 372,571 380,140

   Den Chai 4,174 332,842 337,016

   Mueang Phrae 495,014 495,014

   Rong Kwang 5,620 533,434 539,054

1,344 793,081 794,425

   Wang Chin 1,559 613,273 614,832

   Song 10,632 931,308 941,940

   Sung Men 420 231,516 231,936

   Nong Muang Khai 959 83,805 84,764

   Chaloem Phra Kiat 353,115 353,115

   Chiang Klang 3,397 193,179 196,576

   Mueang Nan 2,018 661,578 663,596

   Wiang Sa 16,157 1,290,460 1,306,617

   Mae Charim 1,743 645,530 647,273

   Tha Wang Pha 955 487,790 488,745

   Thung Chang 12,092 429,473 441,565

   Na Noi 18,027 737,668 755,695

   Na Muen 3,465 519,481 522,946

   Bo Kluea 402 944 574,990 576,336
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(continued).

Province/District
Areas (rai)

Highly suitable 
(S1)

Moderately 
suitable (S2)

Marginally 
suitable (S3)

Not suitable 
(N)

Total

14,985 222,097 237,082

   Pua 6,727 495,720 502,447

   Phu Phiang 278,362 278,362

   Song Khwae 115 695 372,101 372,911

   Santi Suk 167 246,543 246,710

   Chiang Kham 125,299 403,251 528,550

   Chiang Muan 102 9,290 424,576 433,968

   Mueang Phayao 171,887 382,025 553,912

   Mae Chai 74,126 109,440 183,566

   Chun 147,056 183,661 330,717

   Dok Kham Tai 224,928 238,486 463,414

   Pong 71 95,827 955,016 1,050,913

   Phu Kam Yao 60,620 69,638 130,258

   Phu Sang 39,662 142,750 182,412

   Chiang Saen 92,328 191,931 284,259

   Chiang Khong 152,716 323,496 476,212

   Thoeng 162,042 355,924 517,966

   Mueang Chiang Rai 229,954 756,388 986,342

   Wiang Chiang Rung 76,781 94,123 170,904

   Wiang Kaen 20,564 282,302 302,866

   Wiang Chai 103,114 115,000 218,114

   Wiang Pa Pao 2,611 65,636 697,981 766,228

   Mae Chan 134,033 329,562 463,595

71 143 409,544 409,758

58,521 76,845 135,366

   Mae Suai 101 42,500 830,494 873,095

   Mae Sai 108,500 81,276 189,776

   Khun Tan 60,060 100,234 160,294

42,358 155,461 197,819

   Pa Daet 66,564 92,096 158,661

   Phaya Mengrai 104,343 191,761 296,104

   Phan 68 234,295 373,752 608,115

8 (1) : 36-50 (2025)
47



(continued).

Province/District
Areas (rai)

Highly suitable 
(S1)

Moderately 
suitable (S2)

Marginally 
suitable (S3)

Not suitable 
(N)

Total

   Mueang Mae Hong Son 181 328 1,923 1,444,970 1,447,402

86 2,497 860,975 863,558

   Mae Sariang 454 1,634,370 1,634,824

   Khun Yuam 100 63 5,508 1,005,350 1,011,022

   Pang Mapha 239 475 684,619 685,333

   Pai 805 28,341 1,394,260 1,423,405

   Sop Moei 137 871,719 871,856
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