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Abstract: In order to accurately understand the status of farmland quality and the impact of heavy metal pollution in
ecologically fragile zone in western China, based on the data of second national land survey, multi-objective regional geo-
chemical survey and soil fertility survey of agricultural land, using GIS technology and statistical methods, the compre-
hensive evaluation of farmland natural quality considering heavy metal pollution was conducted in Yuzhong County,
Lanzhou City, Gansu Province. The results showed: (D The site conditions and soil physical properties of farmlands were
relatively good in the study area, in which the class-4 farmlands whose quality was relatively good took the highest pro-
portion. However, the fertility of farmlands was relatively poor, in which the class-2 and class-3 farmlands whose quality
was relatively poor took 99.63% of the total area. (2 The average contents of As, Cd, Cr, Cu, Hg, Pb and Zn were

higher than the regional background values, in which those of Cd and As exceeded the assessment standard of soil envi-
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ronment quality. 3 According to the comprehensive evaluation of soil heavy metal pollution, Qingcheng Town, Heping

Town and northeastern part of Mapo Town were highly polluted areas. 4 The farmland natural quality in the southern and

central area was better than that in the northern mountainous area, and it showed an overall trend of gradual deterioration

from south to north except for some abnormal sites. In conclusion, soil pollution caused by heavy metals has become a se-

rious problem in the ecologically fragile zone of western China, although the natural quality of farmlands is mainly affected

by rainfall, slope and other natural conditions.

Keywords: land use; land evaluation; farmland quality; heavy metal pollution
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Table 1  The indicators and their weights for comprehensive evaluation of farmland natural quality
o - N ~ I E L a5 ’
e B b e IR
Criterion layer Weight Evaluation indicator measured value standardization Weight
S7 S 0.5 SEHIRERT A Annual precipitation/mm 237.6~453.3 iE Positive 0.61
Site conditions ’ H S Topographic slope/ ( °) 0~48 il Negative 0.39
R HHEZEE Tillage layer thickness/cm 15~28 1E Positive 0.28
Soil physical 0.18 HIEFI ! Profile configuration — 1E Positive 0.32
properties i Soil texture — 1E Positive 0.40
pH & pH value 7.5~8.8 1 Negative 0.09
B HLE Organic matter/(g-kg~ ) 3.6~33.91 1E Positive 0.42
+ 1A 0.2 2% Total N/(g-kg™") 0.06~1.86 1E Positive 0.15
Soil fertility ’ B Available P/(mg kg™ ") 0.5~269.1 1E Positive 0.08
HERLAR Available K/(mg-kg™") 36 ~ 782 1F Positive 0.11
Hf# A Available N/(mg-kg™ ) 0.5~362 1F Positive 0.15
As/(mg kg™ 1) 8.2~26.4
Cd/(mg'kg_l) 0.15~1.02
Eﬁ@{%% Cr/(mg'kg‘l) 54.7~174.4
Heavy metal 0.35 Cu/(mg-kg™") 21.1~52.8 71 Negative 1.00
pollution Hy/(mg-kg™") 0.012~1.011
Pb/(mg'kg'l) 16.8 ~46.5
Zn/(mg'kg'l) 58.6~119.2
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Table 2 Assessment values of site conditions, soil physical properties and soil fertility

2 PEM A T a1 BEHLTE AL b Jt o5 Ee 1L/ %
Criterion layer Range of assessment value Classification Farmland area Proportion
<0.2 837.04 0.66
0.2~0.4 21101.16 16.65
,.iﬁﬁ’%ﬁ: 0.06~0.99 0.4~0.6 28702.38 22.65
Site conditions
0.6~0.8 53296.44 42.05
>0.8 22809.53 18.00
A Total — 12674654 100.00
<0.2 214.04 0.17
TR 0.2~0.4 1493.23 1.18
Soil physical 0.05~0.99 0.4~0.6 38188.44 30.13
properties 0.6~0.8 79711.62 62.89
>0.8 7139.21 5.63
A Total — 126746. 54 100.00
<0.2 9.03 0.01
15 0.2~0.4 78642.26 62.05
i.*gmﬂ.).j 0.19~0.71
Soil fertility 0.4~0.6 47636.81 37.58
0.6~0.8 458.43 0.36
A1t Total — 126746.54 100.00
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Fig.1 The assessment map of site conditions, soil physical properties and soil fertility
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Table 3  The statistical characters of heavy metals in farmland soil

— F-H SN /N brifEzE A5 RE
TeREE T . M i )i nEE  BRAN
Mean Max. Min. . Standard deviation Coefficient
Heavy metal . » » Skewness Kurtosis . ..
/(mg-kg™") /(mg-kg™") /(mg-kg™") /(mg kg™ ') of variation
As 12.75 26.4 8.2 2.22 14.96 1.49 0.12
Cd 0.25 1.02 0.15 3.24 21.5 0.08 0.31
Cr 73.12 174.4 54.7 4.2 29.98 10.41 0.14
Cu 26.77 52.8 21.1 1.73 4.01 4.36 0.16
Hg 0.04 0.24 0.01 4.1 23.43 0.02 0.65
Pb 24.21 46.5 16.8 1.22 4.34 3.34 0.14
Zn 76.43 119.2 58.6 1.14 2.02 8.98 0.12
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Table 4 The grading standard of spatial interpolation
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25 (4l Dryland)
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He 0.02 1
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