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Abstract: To explore the spatial variation and the correlation of soil heavy metals (Cd, Hg, As, Pb, and Cr) in the upper source tributary of
Tuojiang River, we analyzed the spatial correlation of soil heavy metals through Global Moran’s I and Anselin Local Moran’s [ and ana-
lyzed their spatial structures using semi—variation cloud. Finally, we predicted the spatial distributions of heavy metals contamination using
Kriging’s method and evaluated the causes of the spatial variation. The results showed that soil heavy metals contents were mostly at a low
level, and their averages did not exceed the risk screening value of national standard for soil environmental quality (GB 15618—2018).
There was a positive correlation between soil heavy metals contents and space in the study area. Heavy metals were likely to have clustering
characteristics except Hg that exhibited clustering characteristics through the analysis of local cold=hot spots and abnormal values. Cd and
Pb had good spatial continuity, strong correlation, and the longest range of variation, followed by As and Cr, and Hg was the worst. The spa-
tial variations of heavy metals in this study area were related to the distribution of enterprises, sewage irrigation, heavy fertilization, and oth-
er natural factors.
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Figure 1 Sample site laying and land use types in the study area
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Table 1 Statistical analysis of heavy metals content in soil

JLR RRAE /M P fE (e i 1 L A () 3573
Elements Max Min Mean Median Screening Intervention Skewness Kurtosis
Cd/mg-kg™ 2.83 0.21 0.57 0.46 0.6 3.0 2.90 15.03
Hg/mg kg™ 0.91 0.05 0.21 0.19 0.6 4.0 2.40 14.75
As/mg kg™ 29.20 2.51 8.65 7.40 25 120 1.82 7.18
Pb/mg kg™ 100.00 16.00 32.14 30.10 140 700 3.57 23.55
Cr/mg-kg™' 201.00 42.90 90.32 80.90 300 1000 1.21 4.67

pH 7.92 5.83 6.75 6.88 — — — —
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Figure 2 Cluster distributions of heavy metals content in soil of study area
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Figure 3 Semi-variation function cloud of heavy metals in soil of study area
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Table 3 Theoretical models and parameters of semi—variational function
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Heavy metals Nugget Sill Range/m Body effect Model Residule Determinate coefficient
cd 0.001 0.022 52560.12 0.05 BRRBEA 0 0.882
Hg 0.009 0.019 6672.33 0.47 BRBEA 0 0.785
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Figure 4 Analysis of the global trend of heavy metals in soil
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Figure 5 Prediction of spatial distribution of heavy metals pollution in soil

AR JEUARL I Tk 27 ] ot 1 5 oMb 5 95 Y 23 ] 43 A 70
114 e L DX IS AT W 45 B s, X iz Al 2R A8 vy 24 5|
i — i W T A, LA A SC W 5% 26 B 3 i 3 1 7K
FZE T —E RN ESR Y, T IX 1 R
FAZSH BN A, 25 JE 3] Ji R AR 2R 1t B 1)
TS K B IR A T4 FH I, 35 7K 3 I N A it
NE T R 5 | A e 1 X SR A 1 E R 26 IR X 0
B3 7 w3 B = o e -/ e o 4 7 G
B> AU B Ak TSR R Ak 2 ] i 4 s
il ol , 2% X s A 48 4 B AR A SR AT R R
Hi TR S AR FLAZ AN SR R 5 A/ s MBS IX
SRR UL, LA AT LR A3 H, KB Cd  As PRI EE 42
J A S s, s BT A Ml 288 8 58 K 118 A 5 Y 97 ik

F1%9 71 T 1S R 24 22 9 3 3514 ZR AL AR, Cor B 57 8 (i 1
IRAEAAT — AR MV AT VLR PG 35, 1M Hg . Pb P AT
R 010 1o S AT R B Al 8 PR A /N 1A 3 S
AT, 3 285 R A B Aol A B B — E AR O
P, PR B8 3 A AR DR B0 SRR 2, A R
AT REL R BRI A R R Sl R A
5K, M5 Ak A i DU B BRI R R . EH I
9, 25 (A1 S A R AR X U AR 2%, i T S L TR
PR AN E 1 AL 75 G A RE T A — B, B
AL TR BN, 1M 55 RN A B Y
TR HHAAE— IR R NI Z R 10 IR )R
23 )28 S O WE ST 2 v, R T 35 e Y BTG &R
et — o M s [l A S (A



AR, 6 T W 0 S T 0 e 2 AR S B AR S A T 539

o | X ARSI R

o Yyl

L3 R Y Ry 2k
¢ SEACRIACH Ol

I B R A Tl
A ORI il
I 2l 3l

A2 el

S0 VA RN R S Tl
SRSl

0 510 20Ky | @ BB

[N R * Ofifll

H m 4 > @

Eo AARXERE MR

Figure 6 Distribution of enterprises around the study area
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