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Influence factor analysis of heavy metal pollution in large—scale soil based on the geographical detector

QI Xing—xing', GAO Bing—bo>”", PAN Yu—chun'**, YANG Jing**, GAO Yun—bing**

(1.College of Information Engineering, Capital Normal University , Beijing 100048, China; 2.National Engineering Research Center for In-
formation Technology in Agriculture, Beijing 100097, China; 3. College of Land Science and Technology, China Agricultural University,
Beijing 100083, China; 4.Key Laboratory of Agri—informatics, Ministry of Agriculture and Rural Affairs, Beijing 100097, China)

Abstract : The accumulation and factors influencing soil heavy metal content including Cd, Pb, Zn, As, Cu, and Cr were quantitatively ana-
lyzed. By descriptive statistics and geoaccumulation index method, the status and cumulative distribution of heavy metals in soil were re-
vealed, and their main influencing factors were quantitatively measured using geographic detectors. Cd pollutes a large area; Pb, Zn, and
Cu pollute a small area; and As and Cr only present scattered pollution. The influencing factors detected are that Cd pollution is related to
the administrative division, elevation, terrain, and soil type; Pb pollution is related to terrain, climate type, and soil type; Zn pollution is re-
lated to elevation, administrative division, climate type; As pollution is related to climate type and soil type; Cu pollution is related to eleva-
tion, climate type, and soil type; and Cr pollution is related to soil type, economic division, and administrative division. The content of six
heavy metals in soils are mainly controlled by natural factors and are influenced by multiple combined factors. Quantitative analysis of the
factors influencing the heavy metal content in soil reveals the overall trend and macrolaw at the national scale.
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Table 1 The geo—accumulation index and classification of

pollution degree
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Table 2 Interaction judgment basis
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Table 3 Descriptive statistics of heavy metals in soils(mg-kg™)
JLH fe/ME RME FHE brifi2E s S R EL GBI
Element Minimum Maximum Mean Standard deviation Coefficient of variation Background value
cd 0.01 70.51 1.81 6.34 3.50 0.12
Ph 0.01 2693.27 74.74 175.26 234 27
Zn 0.02 4893.00 213.88 488.86 229 73.6
As 0.01 327.48 14.41 20.63 1.43 10.7
Cu 0.03 243476 68.26 163.69 2.40 224
Cr 0.01 296.63 68.09 44.89 0.66 60.2
®4 TESEETLEMRRIEHS R
Table 4 Classification of soil heavy metals based on geo—accumulation index
T W BBHEEOIIME B AR FRFEAEL Number of samples at all levels
Element 1o mean Lo 0% Level 0 1% Level | 2% Level2 3% Level 3 4% Level4 5%iLevel5 6% Level 6
Cd 1.12 -6.63~9.61 677 415 355 229 188 130 120
Ph -0.10 ~11.61~5.80 1313 644 215 65 49 31 8
Zn -0.16 ~12.54~5.69 948 442 147 54 36 29 7
As -0.75 -11.52~5.07 940 181 65 18 11 4 1
Cu -0.06 -10.49~6.91 1016 520 195 54 32 28 13
Cr -0.75 -13.62~3.82 1255 232 54 22 27 0 0
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Figure 1 Classification and comparison of soil heavy metals

geo—accumulation index

P, gk i 2 R ol TSR L
J& 2 Z2 MR N R IE R AT, — e o0 T AN AE
B o AR PR 2R ol 3 4 e ) R 2 ) 23 A1 R
R BAE Ak, DR MG e S B RN A i WA K]
R AENS W25 1 ot T 2L R AR ) s R Z (Rl fig
0 5. 2 HE SIS, DA T Af S 52 ) - 49 T SR Bk )
BRI ZR o ASSCR 16 Ml mi PR3 gE A7 2R, 161 3 S 3
M PR 28 2 [ 3 A1 14



VRIEIN ity S8 B 114

H BB B SM 2
[ BAOED S
B -+ (140) oy
[y :
|- (3 %) g
Ll (440) o

| ERTGACED) :

B 69) 0 1000 2000 km
I E—

2 IEEERSRMRRVIBHN =B K

Figure 2 Spatial variation of soil heavy metals pollution based on geo—accumulation index
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Figure 5 Geo—accumulation index value factor detector results
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Table 5 Geo—accumulation index value interactive detector results
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