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GIS based farmland suitability evaluation of corn planting
in Dingbian, Shaanxi

WANG Lu-ming,CHANG Qing-rui, BAI Xue-jiao

(College of Natural Resources and Environment , Northwest A& F University ,Yangling s Shaanxzi 712100, China))

Abstract: [Objective] This study evaluated corn planting suitability in Dingbian, Shaanxi based on
GIS. [Method]) Taking the connection area of Loess Plateau and the Ordos desert steppe in Dingbian,
Shaanxi Province as an example,the corn planting suitability was evaluated through field investigation and
laboratory analysis in support of GIS technology. Evaluation units were determined by stacking of soil
map,land use map and administrative map,and 10 indexes were selected from soil management, soil nutri-
ents, soil properties,and site conditions in combination with the analytic hierarchy process,fuzzy evaluation
and other mathematical methods. Main factors influencing the corn planting suitability were analyzed as
well. [Result] Farmlands in Dingbian,Shaanxi could be divided into four grades based on corn planting:the
most appropriate,appropriate,less appropriate and inappropriate, with areas of 53 185. 64 hm”,121 634. 76
hm?,57 681.57 hm* and 10 801. 20 hm’ (accounting for 21. 86 % ,49. 99%,23. 71% and 4. 44 % to the area
of total arable land) ,respectively. Factors influencing the corn planting suitability included slope,landform

type,irrigation capacity,soil texture,organic matter and nitrogen. [Conclusion]) In general, most of the land
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in Dingbian, Shaanxi was suitable for corn planting. L.ess appropriate land could be improved after altera-

tion while inappropriate land should be used for other purposes.

Key words: GIS; spatial distribution; farmland; corn planting; suitability evaluation; complex topogra-

phy;Dingbian, Shaanxi
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Table 1 Factors and their weights for evaluation of corn planting suitability in Dingbian, Shaanxi
ST TR TR F ] o
S L e L HAE R E
g e Site Soil Soil Soil . L
FERE A . . Combination
condition property nutrient management .
Index . . . > weights
G C Cs Cy NCA
0.454 7 0.141 1 0.2630 0.141 1 e
Y A, Slope 0.666 7 0.303 1
Hi 525 A, Topographic type 0.333 3 0.151 6
+ 3 FiH As Soil texture 0.666 7 0.094 1
&K A, Soil configuration 0.333 3 0.047 0
AL As Organic matter 0.350 7 0.092 3
W it & As Available N 0.350 7 0.092 3
AW Ar Available P 0.109 3 0.028 8
HRLA Ag Available K 0.189 2 0.049 8
HEMEfE J1 Ao Irrigation capacity 0.800 0 0.112 9
A€ M A 3t Ajo Land infrastructure 0. 200 0 0.028 2
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Table 2 Numeric factors and their membership functions for evaluation of corn planting suitability in Dingbian, Shaanxi

TR/ EF i H i g PR AL c U

Function type Item Membership function !
i Upper limit H AL Organic matter Y=1/[14+0.023 751X (u—c)?] —11.81 18.225 5
% 7 Upper limit W% fi# & Available N Y=1/[1+0.001 335X (u—c)?] —15.01 67.103 7
- % Upper limit B Available P Y=1/[140.009 979X (u—c)?] —38.74 186.758 3
I Upper limit AR Available K Y=1/[14+0.000 177 X (u—c)?*] —5.64 13.828 9
B4 A Linear i B Slope Y=1.008 948—0. 031 06 X x x=0.288 1 Y=1

TE:C U, 23 550 A S5 3 o 0T 2% A48 b ) doe f 1D L /ML

Note:C and U, indicate the best value and minimum value in membership function, respectively.
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Table 3 Membership of conceptual factors for evaluation of corn planting suitability in Dingbian, Shaanxi
P 4 b Eipu S m A 48 b ik g
Evaluation index Description Membership Evaluation index Description Membership
b 55 2 Y W 1V Hi Loess ravine 0.7 F13% Medium loam soil 1.0
Topographic type  J b4 Flood land 1.0 N £ Light soil 0.9
¥ Guarantee irrigation 1.0 #tﬁﬁﬂﬁ i3 Clay loam soil 0.5
Soil texture
WA fiEWE Capable irrigation 0.8 7P 3% Sandy loam soil 0.7
Irrigation FEAM L Satisfy 0.6 7>+ Sand soil 0.3
capacity NEE Not Required 0.2 5E 4 it & Absolutely perfection 1.0
JC None 0.2 Bt & Perfection 0.8
A-B-C 0.95 ES EHI%“EI&H@ FA L £ Basic perfection 0.6
ENIN AL . _an ) )
{ii? A-C 0.5 infrastructure A2 Imperfection 0.4
configuration AC-C 0.3 J¢ None 0.2
C 0.2
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Table 4 Corn planting suitability classification in Dingbian, Shaanxi

NG| LRETRBUED T4/ hm? o Bl b T AR LA/
Suitability classification Integrated fertility index Area Percentage of farmland
¢ it ‘B Most suitable =0.70 53 185. 64 21. 86
& ‘H Suitable =>0.60~<20.70 121 634.76 49.99
W& B Barely suitable =0, 50~<0. 60 57 681. 57 23.71
A& ‘H Unsuitable <C0. 50 10 801. 20 4. 44
3.1 RBERK 3.2 EERX

FEE B B OK RO R IS E KB R
53 185. 64 hm®, ZEHF A LI, FEA T
T TR 55 R B 0y 1 M b, 5 R SR I X5 ot A iR A —
O3B 153 A7 AE P A I M RN R A R . 9%
ZEALHE M ST 30, S 3 R 10, e AR
R DL RS R F2 L A AR R 4 s R
R W, UMY £ o, Hom B a0 s
34 940. 161 10 440. 89 hm’ . ¥ EIRJE . % J I #f
M A A RS & O A R 8. 73 mg/kg. B
fRA 41. 90 g/kg, HALHP 122. 41 mg/kg, 1 HL T
7.10 g/kg. HIEFR S EEIU B EE, ANESE
SR iZ M, 48, 98 Y0 1Y - M AN H A% HE I fiE
7.

FEE B F ORI I8 B IX A B b AE A B3 AT
O3 AT T AR R, 121 634, 76 hm® o 2 b b 34
AR K IR 6% - e R LL4s + i + Fn 8
it s g R, o v g m RS
75 584.84 hm® , b WK 25 178. 33 hm® , ik /b
R R O A 15 401, 72 hm® X SR 4
FEFR SR AT, 83 mg/ kg AR A 44. 16
g/kg, A 123. 16 mg/kg, AHLIT 8. 05 g/kg, 5
T K b R S R DX HE A EL L e S HE L BR T A R
B WA BEAR AN A R 43 B SRS 1, Ul W]
il PR 2R AR OB B LS e T 2 R M R A K A AE
PE. B b 4 K 2 HORN B & A F, SV B S5
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