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GIS —based Farmland Fertility Evaluation in County Territory:A Case study in Yunxian County, Yunnan
Province, China

CHEN He-yan', CHA Ling-mei? FU Li—yun?® SHI Yong’, LI Yin*, YAN Zheng—mei’

(1.Comprehensive Agricultural Service Centers of Xiaojie Township, Yunxian 675800, China; 2. Soil and fertilizer Office of Yunxian, Yunxi-
an Agricultural Bureau, Yunxian 675800, China; 3. Yunxian Flue—cured Tobacco Industry Office, Yunxian 675800, China )

Abstract: Taking Yunxian County as an evaluation object, on the basis of the powerful spatial analysis function of ArcGIS software, stratifi—
cation analysis method to evaluate the farmland fertility was adopted. The results showed: there was no 1st class farmland in Yunxian; there
was a little distribution of 2nd to 4th class farmland, taking 8.23% of all the farmland in the county; 5th to 10th class farmland was widely dis—
tributed, taking 91.77% of all the farmland in the county; and the farmland quality of Yunxian County was at a lower middle level in the na—
tional standard systems of soil fertility level.
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Figure 1 Survey sample location map
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Table 1 Spatial properties of soil sampling sites

et I GPS 72 i ST LV U T
X Y i/ gke” mg kg™ mg-kg! mg-kg! mg-kg!
675800G20080215A194 2718513 641667 1131 52 254 41.2 174 0.87 0.18
675800G20080215A195 2718496 627171 1092 5 24.3 21.7 78 1.02 0.32
675800K20080317A193 2710903 617524 1119 6.6 18.6 21.7 139 0.8 0.23
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Figure 2 Phosphorus distribution map
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Figure 4 Structure of evaluation index
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Table 2 The membership function of evaluation indices of the

numerical model

ARl =t Ty &3 PR R aff cfH
Yeg TR A y=1/[1+a(u-c)’] 4.96E-03  2.84
=10 CRUR AR bR y=1/[1+a(u-c)’] 1.17E-07 7 000
SRR R y=1/[1+a(u-c)?] 1.71E-06 1 500
AL y=1/[1+a(u-c)?] 5.57E-04  50.48
RER L y=1/[1+a(u-c)?] 4.74E-04  46.92
AL y=l/[1+a(u-c)’] 3.27E-05 220
R y=1/[1+a(u-c)? 4.13E-01  2.30
IR y=1/[1+a(u-c)’] 2.86E-01  2.26
B2 y=1/[1+a(u-c)?] 7.54E-03  21.53
pH fi I TRy y=1/[1+alu-c)? 1.51E-01  6.54
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Table 3 The membership function of the conceptual evaluation indices

B Tt T PRAIER HeBiRe ST HuAR T i a5y
ARk K8 R sKJm Bz VS EEn U ) R sKJm B AR )
e 1.0 Fo A 1.0 it 1.0 SEAL 1.0 Y 1.0
Iy 0.9 FEAH 0.9 i 0.8 Fr A i 0.9 Bzt 0.8
e 0.8 — B 0.7 % 0.5 i 0.7 R 0.6

b 0.7 T A 0.5 113t 0.6
Kt 0.5
Wt 0.4
=4 TFMBETFRNER
Table 4 Evaluation factors and weights
JZX B
JAke e Legii] ST AR FTE SRR HHEFR TR e AR
0.260 9 0.217 4 0.195 7 0.195 7 0.130 4 3CiBi
TR 0.750 0 0.195 7
HeBi 5% 0.250 0 0.065 2
Yo 0.545 5 0.118 6
Hh SRS 0.272 7 0.059 3
BB 0.1818 0.039 5
HHZIERE 0.500 0 0.097 8
Jie:i! 0.250 0 0.048 9
pH fH 0.250 0 0.048 9
AL 03750 0.073 4
AR 0.187 5 0.036 7
K 1.187 5 0.036 7
AR 0.1250 0.024 5
KIS 0.1250 0.024 5
=10 CHUR 0.666 7 0.087 0
AERR K 0.333 3 0.043 5
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Figure 5 Yunxian fertility level map
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Table 5 Yunxian farmland classification table

PeRERs A TFT 55K

4 [ R

e EEhIPIE 23 k- hm ey e FITA BHREIT/%  BHLEBYAM® A%
1 >13 500
—% 2 12 000~13 500 0.882 1.000 105 0.36 144.68 0.36
Y 3 10 500~12 000 0.860 0.882 525 1.79 636.82 1.57
=% 4 9 000~10 500 0.820 0.860 2 491 8.51 2 548.26 6.30
WS 5 7 500~9 000 0.770 0.820 6 631 22.63 502931 12.43
HK 6 6 000~7 500 0.710 0.770 8 379 28.61 9 283.63 22.94
K 7 4 500~6 000 0.670 0.710 4743 16.20 9 824.31 24.27
L 8 3 000~ 500 0.650 0.670 2576 8.80 559145 13.81
I\ 9 1 500~3 000 0.630 0.650 2191 7.48 4 388.74 10.84
JLg% 10 <1 500 0.000 0.630 1 645 5.62 3 028.06 7.48
Bt 29 286 100.00 40 475.27 100.00
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