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Fig. 1 Process of GIS-based quality evaluation on cltivated land
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Tablel Fi and is corresponding di value at all levek in the agriculural trade— center( m)
F; Grade one Grade two F; Grade three Grade four
0.1 4786 3419 Q2 1658 1 106
0.25 3500 2 500 Q055 775 517
0.45 2304 1 646 1 0 0
0.7 1143 817
1 0 0
(4) 3.3
P >
(ID) . ,
. (
6 mm’) (1)
, 6 548 ; , ,
; (2) :pH ,
al~ a4 5.06.57.585
2
Table2 Evaluation indexes and dependence degree of some factors
' % @ % " % % %
1 Ap-Bp-BrrBry 1 1 1
Loan AprApy Wr Crade one Paddy
. 0.8 Apr Apy (Wr) 0.8 08 0.9
Ap-Bp-Br Grade two Kaleyard
. 0.5 AprApy We( ) 06 05 0.7
Clay, Silt AprApy WeG Grade three Iirigable land
0.2 Ap(B)-Cq 0.3 03 0.5
Coarse sand Grade four Dry land

' Soil texture; @ Profile structure; %) The ondition of drainage and irrigation; % Land use type; % Degree of dependence; % Silty loam, Clay-loam

S(x1) =

(0.1
0.1+ /0.5+ 0.5%x sin( W(ax— a1) X (x — (a1+ a2)/2))] x 0.9
1.0
0.1- /0.5- 0.5% sin( W(as— a3) X (x— (a3z+ as)/2))] x 0.9
0.1

X <(11
a1 <
a2 <

a3< x <a4

x> a4

x<a2

x<a3
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0.1 x < a

f(x2) = 0.1+ [0.5+ 0.5x sin( W (ax- a1) X(x- (a1+ az)/2))] x0.9 a1 Sx< a»
1.0 x 2 a

1 x < ai

f(x3)= 1= [0.5+ 0.5% sin( W/ (ax— a1) X (x = (a1 + a2)/2))] x 0.9 ar Sx< @
0.1 x 2w

3
Table 3 Tuming point values of factors for quality evaluation
‘ @ w u 2 ®

Factors (skg™ ) (m) (m*Peson™ ") (yuan hm™?) ‘ (m) )
a 5 30 Q5 160 2 100 2
a 20 0 20 300 8 500 15

Organic matter; @ Olstacle layer; (% Cultivated land per capita; 4 Benefi per unit area; 2 Accessibility level of road; % Aliude; ® Gradient

(4)

. 2 2
Fi 0 1
3.4 (4
(2)
<«
2 2 2
”» ?
(1) «
» , ’
[12]
4
Table 4 Weighis of cultivated lind quality evaluation factors
0]
Factor Altitude oM Soil texture Olstacle layer o Land use type
' a0 0.06 01 oo 0.12 0.03 003
pH 4 % % ®
Factor Gradient
' Q06 0.2 0.14 007 0.03 0.07

1

Weight; @The condition of drainage and irrigation; (9 Cultivated land per capita; % Profile stucture; %2 Accessibility level of road; % Benefit per unit
area; Intensity of the mfluence of the trade-center

(3) (2) 4 : 0. 09,
, 0.35~ 0.93 ,
SPSS
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(0.01),

SPSS, 120
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Fig. 2 The frequency hisogram of proximity of evaluation unis for cultivated land
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Fig 3 Quality level disgribution map of cultivated land in Yidu County, Hubei Province
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Table 5 Resuls of quality evaluagion of the culivaed land n Yidu County, Hubei Province
Grade Proximity Area( hm?) Percentage( % )
iv. One > 0.88 5957 12 96
©® Two 0.77~ 0. 88 13 963 30 37
@ Three 0. 68~ 0.77 1457 3171
@ Fow 0.54~ 0.68 7430 16 16
0 Five 0.42~ 0.54 3285 7.14
v Sk < 0.42 764 1. 66
3.5 ,
5 3, ;
, 62.08% , , ,
v ;
2) GIS
o 2 2 2
k 1
2gkg . )
. o’ 4 500 , :
; I :
iv , 3) :
) . 1 5"' s ’
-1
2.5¢gkg , , ,
, ; @
I ,
2 2
2
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FARMLAND QUALITY EVALUATION BASED ON GIS AND
FUZZY MATTER- ELEMENT PROXIMITY CLUSTER ANALY SIS MODEL

Nie Yan' Zhou Yong' Yu Jing!
(1 College ¢ Resources & Environment, Huazhong Agricultura University,

Liang Benwang® Luo Daiping’

Wihan 430070, China )

(2 Land and Resources Buraaw f Yidu County, Yidw, Huba 443000, China)

Abstract With the original data as basis, the cultivated land quality in Yidu County, Hubei Province was evaluated with
the aid of GIS and the fuzzy materelement proximity cluster analysis model. The procedure of the evaluation goes: (1) Use the

principal component analysis method to determine factors affecting cultivated land quality; ( 2) Extract correlatographs with the aid

of ArcGIS vectorization, put them under spatial analysis and use the mult+ map supermposition method to define evaluaion units
and extract unit atribute data; (3) Based on membership functions of the evaluation fadors, calculate weight coefficients of the
evaluation fadors and proximity of the evaluation units with the fuzzy matterelement praximity cluster analysis model, and sort

the cultivated lands into various quality levels. At the same time, 120 samples were collected randanly to verify veracity of the

results. The results indicate that the cultivated land in this area is medium in quality and can sorted into 6 levels, account ing for

12.96%, 30.37%, 31.71%, 16.16%, 7.14% and 1. 6%, respedively, which is roughly in accord wih the actual situa

tion.

Key words GIS; The fuzzy matter-element proximity cluster; Quality; Cultivated land



