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Three kinds of evaluation units of the cultivated land fertility evaluation grade map
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Table | Evaluation index system of farmland ferilily in Qin’an County
e 2 i el 2 b3
Criterion layer Index Criterion layer Index

SB > 10CH{8 Accumulated temperature
Climate SERE KB Annual precipitation
I M & $EJE Slope gradient

Site condition

3 % A Geomorphological type

Nutrient status of arable layer

B2 BT Thickness of arable layer
5 3 B Texture configuration

G TR

Profile character

LA Organic matter
% 8% Available P

BRI IMRI

2.3 BERTMH

F R Iy sk iR K B R . EEAY IS
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Table 2 The membership function of evaluation indexes of the numerical model

PR AR i H AHRFEL (o1 U
Function type ltems Functional relation C value U, value
2 10C B Accumulated temperature yo=1/(1+alu-¢)?) 3282.222 2300
4FE7K B Annual precipitation y,=1/[1+ alu-¢)?) 685.9616 330
’f :v‘f B2 ¥ BE Thickness of arable layer y.=17(14 alu-¢)?) 27.6971 10
) F HL Organic matter yi= /(14 a(u-e)?) 22.7326 9
H % B Availabe P y,=1/(1+a(u-c)?) 25.5158 7.3
N B type W Slope gradient yo=1/[1+a(e=-c)?) 0.9946 43
£3 BERINERREE
Table 3 Membership function of the conceptual evaluation indexes
;3 2ok #IE i ) F g e o M b Y RIEE ik b ] RILE
Texture Degree of Texture Degree of Texture Degree of Geomorphalogic Degree of
configuration membership configuration membership configuration membership type membership
KM L ol ek | [i2og52: ] T 3 K B S
Clamp loam clay 0.3 Medium loam 1.00 Light loam sand body 0.75 Low river terrace 0.94
e 1t 5 % EVHIE R HR
Clamp heavy loam sail 0.35 Heavy loam 0.40 Clamp sand medium loam 0.7 High loess hilly beam 0.60
P2 L ] - Rog R 3 | BB LSRR
. . 7
Clamp medium loam soil 0-80 Heavy loam soil body 0.45 Clamp sand heavy loam 0.30 Low loess hilly heam 0.72
RBHE + (3 o B L
Sand clay 0.50 Sand botiom light loam 0.65 Clay 0.60

i #5  Sandy loam 0.9
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Table 4 Evaluation factors and weight of cultivated land fertility

HE liems K& BHEFR SRR Bm AR THEE HENE
Climate Nutrient status of arable layer Profile character  Site condition Combination weight

W Weight 0.0878 0.1649 0.2771 0.4702 2 CA,
= 10CH B Accumulated temperature 0.3731 0.0328
Kb Annual precipitation 0.6269 0.0551
H Y B Available P 0.2325 0.0383
FH HLE Organic matter 0.7675 0. 1265
i H %S Texture configuration 0.6667 0.1847
B EPRE Thickness of arable layer 0.3333 0.0924
W Slope gradient 0.2444 0.1147
W KR Geomorphological type 0.7561 0.3555
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15000 m* & HEHE LR EH LA HG B EEHN
BITHE s N E SRR, HeBXFN TR
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B IFEEXT SRR, XA
AT ERIMIERE(ERS),

F£5 BESHEEHBBHREEL®

Table 5 Comparison of fertility indexes of cultivated land with the same starting point

7 000 m? 15 000 m’ A5 3 No combination
E34 ' — — —

Grade Starting point H0(%) ER(%) Bt (%) HE(%) HBL(%) EE (%)

Unit Area Unit Area Unit Area

1 0.7950 3.2 2.2 0.0 0.0 0.0 0.0

2 0.7100 12.4 9.7 3.4 2.2 3.4 1.2

3 0.6800 21.3 28.2 3.7 2.3 4.2 1.7

4 0.6320 351 39.4 34.2 419 33.1 39.1

5 0.0000 27.9 20.4 58.7 53.6 59.3 58.0
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Fig.2 The curve of score accumulation of evaluation unit
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Unit division for cultivated land evaluation in Qin’ an County based on GIS

CAl Li-qun''?, ZHANG Xing-jia""*, DONG B¢’
(1. Key Laboratory of Drought Habitat Crop Science of Cansu Province , Lanzhou 730070, China ;
2. College of Resources and Environmerual Science , Gansu Agrienltural University . Lanzhou 730070, China;
3. Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract: The cultivated land resource- evaluation units in Qin’ an were generated by integrating the digital soil
map, present landuse map and administrative map, with merging and not merging small polygons less than 7 000 m® and
15 000 m’ of the evaluation unit data layer respectively, and the evaluation results of cultivated land fertility were com-
pared of the evaluation units produced by merging small polygon with three different methods. The results show that for
the evaluation unit through merging polygon less than 15 000 m’, the evaluation unit area is large and the contribution
rate of the physiognomy types as evaluation factors is small, which impacted the evaluation results and lead to great differ-
ence hetween evaluation result and the actual situation; Because the area of the evaluation units withuut merging polygon
is too small, the designated measuring for dala space interpolation can’1 specific to a very small area, thereby affecting
the evaluation results. The conclusion is: the landscape as an important factor and the size of regional area decides the
size of the area of evaluation 'unit.

Keywords: land evaluation; evaluation unit; 3S Technology



