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Fig. 1 A sketch map of the sampling sites for survey of soil Cr in the Xijiang River Basin , Guang xi Zhuang Autonomous Region Province
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Table 1 Basic statistics of Cr content in the natural soils of the Xijiang River Basin, Guangxi Zhuang Autonomous Region (mgkg™)
FEAZL B ARrithmetic JU{ifGeometry
EIERE ZU AR IERE
T H  Number E B . -
iz [fIRange . Y brdEE it 2= Modified Multi-iterated
Item of Median Mean o
Mean SD SD mean modified mean
samples
Cr 228 13.28 ~243.00 84.00 93.89 47.96 82.66 1.252 94.30 78.35
Y- 5831 1 v fi Sequence statistical percentage (% ) Ap 5
i H i B [35°s AR
Item 5 25 50 75 90 95 Skewness  Kurtosis CV
(%)
Cr 34.59  59.92 84.00 112.9 170.2 204.4 1.088 0.947 51.08

2.1.3 VUYL R BECoife 15 S S50 A 8K
B2 N A YA A 45 AT AW TS R A XS L
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Table 2 Basic statistics of Cr content in the natural soils of the Xijiang River Basin, Guangxi Zhuang Autonomous Region (mgkg™)

o B Arithmetic JUT Geometry ]

s ¥l T i 22 ¥l T i 22 SRR
3 2 g) R 22
Number of samples " " CV (%)
Mean SD Mean SD
AHF5¢ This study 228 93.89 47.96 82.66 1.252 51.08
BT ABRg 7
56 87.37 56.36 73.68 1.298 64.51

Previous studies

gi LA, il R R R E SRR A L
B, RIS E ARG R EATR G, e v
PEYL IR ECr iy R (EH 482.66 mg kg .
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Table 3 Basic statistics of Cr content in the soils of the Xijiang River Basin, Guangxi Zhuang Autonomous Region relative to type of

the soil (mgkg™")
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5 25 50 75 90 95
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Table 4  Statistics of heavy metal Cr content in the soils using semivarigram models

PR A P4 300 Nugget BRI 75 AR PPy i iR ¥y iR

Theoretical JfffiNugget AEffisin effect Cy/ Root-Mean-Square 2% Average Root mean

model (G) (G C) (C+C) (%) standardized standard error square error
BRABIY 0.1624 0.3875 41.91 1313 44.89 62.79
T 0.1659 0.4122 40.25 1.283 45.88 62.64
F R 0.1905 0.3912 48.70 1.326 45.94 64.45

(DBall model, @Gaussian model, @Index model

x5 TAEERSRERABEAREIHE

Table 5 Number of enterprises in the major heavy metal pollution control areas in Guangxi Zhuang Autonomous Region

F5 HbIX Rl biagN A Gt
Number Area Mining and selecting industry Smelting industry Total
1 Tt F LY 45 7 52
2 T I X 2 15 16 31
3 T FRIL Y 14 7 21
4 Wi Liuzhou 5 2 7
5 F& M Wuzhou 1 1 2
6 41T Total 80 33 113

(DNandan County of Hechi, ) Jinchengjiang District of Hechi, (3 Huanjiang County of Hechi
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T ARG (£6)
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Fig. 2 Spatial distribution of heavy metal Cr content in soils of the Xijiang River Basin, Guangxi Zhuang Autonomous Region

Fx6 TRLETIEREESREITEITEMN

Table 6 Evaluation of heavy metal pollution in the surface soil relative to type of the soil

T+ 4 Upland soil 7K M 43 Paddy soil BIX 4 Mining soil
A B A B A B
i H Item FJE Degree
of pollution
A I S & 7 B He A A e A A L i)
# (%) % (%) % (%) ] (%) # (%) # (%)
1
P<1 130 89.68 784  62.22 367 96.32 128 33.60 115 75.16 74 48.37 P
1<P,<2 104 8.26 368 29.21 14 3.68 209 54.86 31 20.26 33 21.57 TR
2<P,<3 19 1.50 67 5.32 - - 29 7.60 7 4.58 2 1.31 R
P,>3 7 0.56 41 3.25 - - 15 3.94 - - 44 28.75 £

T AL (R B briE ) (GB15618-1995) 1N MR 715 Qe Bk h i bRiE(s . B AEREH SHEAE O LR 115 e gl
Bk B FRUE(E Note: A. The criterion for Cr content in the “Standard for soil environmental quality” (GB15618-1995) is used as
the benchmark value in the single factor pollution index method. B. The recommended background value for Cr content is used as the

benchmark value in the single factor pollution index method

T LR AL B mER AR RRAR, ORI YT L RE
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Fig. 3 Assessment of heavy metal pollution of the soils relative to type
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Further Study on Spatial Distribution and Background Value of Chromium in
Soil in Xijiang River Basin, Guangxi, China

WANG Fopeng' SONG Bo"?' HUANG Yufei' ZHANG Jun' YU Yuanyuan' LEI Mei’
LI Shaoxiang'
(1 College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China)
(2 Cooperative Innovation Center for Water Pollution Control and Water Safety in Karst Region, Guilin 541004, China )

(3 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China )

Abstract [ Objective ] To comprehensively explore content of Chromium and its distribution in the
soil of the Xijiang River Basin in Guangxi Zhuang Autonomous Region, and background value of Chromium
in the soil, field investigations were carried out in the basin. [ Method ] A total of 2 022 samples of upland
soil, paddy soil, mining soil, sediment and natural soil were collected for analysis of Chromium content and
further spatial distribution with the aid of ArcGIS. Chromium background values were recalculated using the
mathematical statistics method. Cr pollution of the agricultural soils was evaluated using the single factor
pollution index method. [ Result] Results show: (1). In terms of geometric mean of Cr-contents in the
soils, the four types of soils followed an order of mining soil (104.2 mg kg') > paddy soil (91.06 mg kg") >
natural soil (82.66 mg kg™") > upland soil (74.52 mg kg™). (2). Comparative analysis shows that as against the
Cr content in the samples of natural soil as background value of Cr in the Xijiang River Basin, about 4.05% .
4.98% and 28.75% of the upland, paddy and mining soil samples were overstandard; (3) Interpretation of the
Cr content spatial distribution map of the basin reveals that lands high in Cr content were distributed mainly
in Nandan County, Jinchengjian, Du’ an Yao Autonomous County. Dahua Yao Autonomous County, Heshan
City, Huanjiang Maonan Autonomous County, Luocheng Mulao Autonomous County, Liucheng County,
Xincheng County, Jinxiu Yao Autonomous County, Pingnan County, Tengxian County and Changwu County,
indicating they were areas under intensive impacts of natural and anthropogenic activities. (4). This study
found that the soil Cr background value of the basin was 82.66 mg kg™, which was 1.6 times as high as
that of the province (56.5 mg kg™') and 2% lower than the criterion (90 mg kg™') for soil Cr specified in the

“ Standard for Soil Environmental Quality ” (GB15618-1995). [ Conclusion ] The comprehensive analysis
of the heavy metal Cr contents in the soils of the Xijiang River Basin, the mining soil was the highest in Cr
pollution and followed by the paddy soil and upland soil. If the baseline value, 233.0 mg kg™ is set as the
unified standard, about 4.05%, 4.98% and 28.75%, respectively, of the dryland soil, paddy soil and mining
soil exceeded the criterion. All the findings in this study may provides a reference for formulation of a more
scientific and reasonable standard. Though the agricultural soil in the basin, as a whole, is still quite clean,
it is essential to avoid agricultural activities around the mining areas.

Key words Xijiang River Basin; Chromium; Background value; Pollution evaluation
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