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Abstract ; Combining with mathematical statistics and geostatistical methods, we determined the content, spatial variability, and spatial dis—
tribution characteristics of 17 kinds of elements in topsoil in Bosten Lake Basin, and measured out the degree of heavy metal pollution

through a Nemerow index and potential ecological risk index. The results showed (in order of decreasing prevalence ) : Ca>Al>Fe>Mn>V>
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Zn>Cr>Ni>Cu>Pb>As>Co>Sh>Mo>TI>Cd>Hg. The content of Co and Mo was lowest in Xinjiang soil while average concentrations of Mn,

V, Zn, Co, Ni, Cu, As, Sb, Tl and Pb were significantly lower than the soil background value in Xinjiang. The spatial variation of topsoil ele—
ments showed that Fe, Mn, V, Cr, Co, Zn, As and Tl were significantly affected by structural factors, and their spatial self-correlation was
good. Cu, Mo, Cd, Sb, Pb and Hg showed good spatial self—correlation in the small scale, and seemed mainly affected by random factors
(farmland, traffic, industrial production ). Fe was a stable element in the earth’s crust, which was influenced by the regional geology, Al con—
centrations seem primarily influenced by random factors besides the physical characteristics of the soil. Ca was an active element, mainly
correlated to weathering patterns, migration, deposition of terrigenous detritus and other factors. Spatial distribution results showed that most
heavy metal pollution was concentrated near high traffic, and industrial zones. High levels of As in the northwest and southeast region, for
example, originated from natural and artificial sources. The values of Nemerow index for 13 kinds of heavy metals were calculated, which
suggested little risk with Co, moderate or “warning” levels of Mn, Cu, Tl and Pb; V, Zn, Cr, Ni, As, Cd, Sb and Hg showed elevated pollution
levels (Nemerow index values between 1 to 2), and Cd and Hg levels were significantly elevated. Single potential ecological risk results
showed that Cd and Hg had a slight ecological risk, integrated potential ecological risk results showed that 27% of the samples had a slight
potential ecological risk, and 73% had a medium risk (mainly from the higher risk associated with Cd and Hg ), which should draw attention.

Keywords: soil; element; heavy metal; spatial distribution; regular methods; risk
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Figure 1 Distribution of sampling sites in Bostan Lake Basin
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Table 1 Classification criteria of the potential ecological risk index
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Table 2 Statistics results of element in topsoil of the Bostan Lake Basin

JLHE RKE e/MHE FHE T2 CV/% FEBRRI% Gyl P(k-s)
Al/mg-g! 68.57 49.77 58.15 4.15 7 100 5.38 0.2
Ca/mg-g” 105.90 48.07 75.43 1274 17 100 4.99 0.185
Fe/mg-g" 36.31 14.67 27.31 4.10 15 100 278 0.076
Mn/mg-kg™ 793.13 264.25 559.50 86.81 16 1.3 638 0.003
Vimg kg™ 94.18 43.38 73.15 10.05 14 40 74.9 0.2
Zn/mg-kg! 85.80 18.07 57.21 14.21 25 21 68.8 0.182
Cr/mg-kg! 74.05 26.16 49.82 9.50 19 47 493 0.2
Co/mg kg 12.84 3.70 8.98 1.81 20 0 159 0.000 8
Ni/mg-kg™! 35.40 9.25 23.14 5.17 22 21 26.6 0.009
Cu/mg-kg 28.94 5.46 18.07 5.40 30 3 26.7 0.06
As/mg-kg 13.79 4.65 9.64 2.25 23 0 112 0.057
Mo/mg-kg 1.60 0.29 0.68 0.31 46 27 1.70 0
Cd/mg-kg” 0.26 0.06 0.15 0.04 24 77 0.12 0.2
Sh/mg-kg 1.47 0.55 0.99 0.21 22 36 1.08 0.2
Tl/mg-kg 0.58 0.31 0.44 0.05 11 8 0.52 0.2
Pb/mg kg 21.93 13.23 16.92 1.68 10 6 19.4 0.2
Hyg/mg kg™ 0.032 0.009 0.019 0.005 28 62 0.017 0.47

1 :n=77, P(k—s)>0.05 FRFFA IE 575
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Table 3 Semivariance model and fitting parameters of elements in topsoil (n=77)

JLE T Yeg:AH G, HEMHE CHC BEHOL C/(CHC)  ZEFE/km RERKR 52 RSS
Al mﬁﬂizﬂ; 0.002 0.005 0.400 18.01 0.782 3.667E-06
Ca [y il 0.019 0.048 0.397 59.76 0.909 1.107E-04
Fe [y sl 0.013 0.121 0.111 165.58 0.863 1.589E-04
Mn BRRAR A 0.026 0.101 0.258 80.5 0915 4.47E-04
Y ey A 0.012 0.068 0.174 133.71 0.819 1.244E-04
Zn T A 0.055 0.376 0.146 188.45 0.759 1.774E-04
Cr ERAG S 0.014 0.050 0.269 65.1 0.780 3.341E-04
Co Fe B 0.018 0.093 0.192 59.1 0.854 8.77E-04
Ni BRARAR A 0.031 0.107 0.288 117.1 0.758 8.786E-04
Mo (G2 g 0.008 0.067 0.120 11.7 0.695 3.71E-04
Cu TRETY 0.010 0.128 0.079 5.7 0.028 7.464E-04
As TRETY 0.049 0.199 0.247 632.4 0.710 5.217E-04
cd TRETY 0.009 0.066 0.137 6.9 0.087 1.785E-03
Sh BRARAETY 0.028 0.061 0.458 325 0.893 1.649E-04
Tl BRRAR A 0.006 0.027 0.209 117.6 0.835 4.303E-04
Pb Eisp g i 0.005 0.011 0.420 435 0.699 1.549E-04
Hg Ly A 0.054 0.130 0.415 75.0 0.878 7.439E-04
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Figure 3 Spatial distribution of heavy metals in oasis topsoil of the Bosten Lake Basin
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Table 4 Nemerow pollution index of heavy metal in oasis topsoil of the Bosten Lake Basin

o/

P LR 5 YR

T4 kg TPRRAH(R o L G
Mn 688 3 0.38~1.15 0.81 el 0.99 319
Vv 74.9 31 0.58~1.26 0.98 el 1.12 B
Zn 68.8 17 0.26~1.25 0.83 el 1.05 L=
Cr 49.3 36 0.53~1.50 1.01 fa 1.28 Bk
Co 15.9 0 0.23~0.81 0.56 G 0.70 e
Ni 26.6 16 0.35~1.33 0.87 el 1.12 Bk
Cu 26.7 2 0.20~1.08 0.68 el 0.90 319
As 112 21 0.41~1.23 0.86 el 1.06 L=
Cd 0.12 58 0.64~1.69 1.20 el 1.46 L=
Sb 1.08 28 0.50~1.36 0.92 fa 1.16 B
Tl 0.52 6 0.60~1.12 0.86 el 0.99 A
Pb 19.4 5 0.68~1.13 0.87 el 1.00 A
Hg 0.017 46 0.60~1.82 1.08 el 1.50 L=

0 10 20 km

0.30~0.60
Bl 0.60~0.91
Blooi-1.22
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Figure 4 Spatial distribution of Nemerow index of Cd and Hg element
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Table 5 The potential ecological risk assement of heavy metal in oasis topsoil of Bosten Lake Basin
i e
o TR e o e uizgﬁ i RTIMBKRL SRR
Mn 688 1.00 0.38~1.15 0.81 G 55.1~161.85 BRi~rh 4
Vv 74.9 2.00 1.16~2.51 1.95 T
Zn 68.8 1.00 0.26~1.25 0.83 g
Cr 49.3 2.00 1.06~3.00 2.02 G
Co 15.9 5.00 1.16~4.04 2.82 T
Ni 26.6 5.00 1.74~6.65 435 Jc
Cu 26.7 5.00 1.02~5.42 3.38 Jc
As 11.2 10.00 4.15~12.31 8.60 g
Cd 0.12 30.00 15.5~63.75 36.97 2
Pb 19.4 5.00 3.41~5.65 4.36 J
Hg 0.017 40.00 21.69~74.7 45.39 2
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AT 100~250 Z [i], Sy oA KU o EA 5 TS 1)
M FA T IEE SR Cd He M XS TR EEAL B, Wi
5 EA ST T E M, HAE 4R TR KRR B 1 A=
AR, T ARl A =5 AN 2R0E sh i 5 i 7
FE/IN, B R GA , BRI AR R da, 38 45 AR AR IR b
T LA IR <

LR Hg (Cd ANl R A (B 225K ) FZR A 18 7E
A S 25 [ A AR R B (B S) , R T B (2 i T
VUL, RS s (B DX S oA A A B B Rn s Bl 3
A oM A B X T 5 JH il

3 &

(DR MGE T2 5V 70 TR )it 3+
TR S EAHE, ZRER 17 MonE 8 By
& Ca>Al>Fe>Mn>V>Zn>Cr>Ni>Cu>Pb>As>Co>Sh>
Mo>TI>Cd>Hg, HH# EICE Al Ca . Fe ¥ i H

E;(Hg)
155~73
= 73~91
B 91~108

B 108~126
B 126~144
B 144~162

B S Hg MBEESREFEHM

g LT RE, BREAEILE Co Mo ST RMTE =
fH5, HA 12 FE 4 8T RAETEA R B AR,
Cd \Hg HARHEIA 77% 62%.

() FI G b T EHEOT R 2 R AR 5
WRIE (28 [A) AR . 25 38 BH Fe Mn .V .Cr.Co.Zn,
As Tl Hg Z &5 PR R g madeok, JHas ) 3 A G
K4f;Cu Mo ,Cd .Sh Pb ZFREG /N, X AE/INE FE N A7
P25 [AIAR G, Ul B AR S5 R R A, 32 X I AL IR 25
(AR ERE S8 Tl A 748 ) s IR, S [ R 5
F2. Al Fe ZHhFe g o E , 52 KIHLUT 5200, Al
AR/, UBIIA Z BEALN M . Ca 236 stk oo
R, Z bk RSl L aS AAR A Rl
KREHE 48 O RAE B3R LT DA RS T2 b
T HLA B R, As T8 PETRAR Y 7 B0 DX R ZR g 35 1
BN E AR R A

(3)43 iz FH 2 FhXUBS PR 7 v o0 B 4 a8 1) 1
A IR s N 15 Jede Bk 45 R i, Co J& T4
2905, Mn  Cu T Pb {75 Y B FEAE RN . V.

[ 22-31
1 31~39
B 39-~48
B 48~57
B 57-66
B 66-75

SRETRERENZ=ESH

Figure 5 Spatial distribution of potential ecological risk index of Hg element and integration
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