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Abstract: To identify the geochemical characteristics and potential ecological risk of heavy metals in soils of
the lower Tarim River reclamation area, 125 surface soil samples were collected and their As, Hg. Ni, Cr,
Cu. Zn, Cd and Pb concentrations and pH values were determined. The potential ecological risk of soil heavy
metals was evaluated based on geostatistics, Nemerow Comprehensive Pollution Index(Pn)and Potential Eco-
logical Risk Index(RI), and the sources of heavy metals were analysed using Positive Matrix Factorization
(PMF). The results show that:(DThe average values of all heavy (class) metal elements in the study area did not
exceed the national screening values for soil pollution risk control on agricultural land, and the levels were gen-
erally at normal levels. @The range of variation of the index in the study area was 50.75 to 179.07, with
29.37%, 63.63% and 7% of the sample points with slight, medium and strong ecological risk respectively, in-
dicating that the study area as a whole was in the medium ecological risk class. 3 The results of the PMF model
show that the heavy (class) metals in the study area come mainly from natural factors (48.88%) and their con-
tent is closely related to the geological background; followed by agricultural production (31.63%), the use of
large amounts of chemical fertilisers and pesticides leads to a high content of heavy (class) metals in the cultivat-
ed area; coal combustion (12.20%) and transportation (7.29%) also contribute to the accumulation of heavy

(class) metal elements. Coal combustion (12.20%) and transportation (7.29%) also contribute to the accumula-
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tion of heavy (class) metals.

Keywords: soil; Lower Tarim River; reclamation area; geochemical characteristics; ecological risk
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Tab. 1 Descriptive statistics of soil heavy metals(n=125)
FoME BKRME CFHE ARdEE i W S R EIEPI R
(mg/kg) (mgkg) (mgkg) (mgkg) ZB0(%) (mg/kg) (mg/kg)
As 2.40 24.60 9.63 3.71 1.07 1.49 38 11.20 25.00
Hg 0.01 0.03 0.01 0.01 0.89 —0.04 42 0.02 3.40
Cr 23.29 75.70 42.19 10.48 0.69 0.12 25 49.30 250.00
Ni 11.71 39.20 21.39 5.61 0.55 -0.18 26 26.60 190.00
Cu 8.92 40.90 18.96 6.79 0.93 0.62 36 26.70 100.00
Zn 29.68 93.10 52.15 13.91 0.53 -0.32 27 68.80 300.00
Cd 0.07 0.26 0.14 0.04 0.72 0.46 26 0.12 0.60
Pb 10.08 32.58 17.48 3.06 1.29 3.79 17 19.40 170.00
pH 8.01 9.46 8.66 0.29 0.25 0.05 3.3 — —
s SIS LT R AL R0 D (75, 2022).
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Tab.2 Related theoretical parameters and optimal fitting model

LE O BISEM Hefic, EAMHESIH HREeH (%) TRE(m)  RERHR FEERSS
As eIk 0.02 0.14 0.89 4920.00 0.77 6.10x10°
Hg TR 3 0.02 0.14 0.84 3222.00 0.18 1.08x10"*
Cr 54 0.01 0.06 0.87 4200.00 0.35 9.66x10"°
Ni Ei R 0.01 0.07 0.89 3570.00 0.22 4.01x10°
Cu eIk 0.01 0.12 0.89 2520.00 0.23 1.16x10™
Zn EiEg i 0.01 0.07 0.89 3240.00 0.24 4.20x10°
cd =R 0.01 0.06 0.83 2286.00 0.24 5.15x10°°
Pb 725 3 0.00 0.04 0.83 3186.00 0.38 8.35x10°°
pH =R 0.00 0.00 0.84 3984.00 0.21 1.76x10°*
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Fig.2 Schematic diagram of the spatial distribution of soil heavy metal content in the study area
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Tab. 3 The number of samples with different contamination levels is a percentage of the total number of samples (n=125)

EiEk i JLE FRCE S L2y AR o B G g ;I Y
As 69.93% 29.37% 0.70% 0
Hg 72.03% 29.97% 0 0
Cr 78.32% 21.68% 0 0
Ni 81.82% 18.18% 0 0
W F IR H(P,)
Cu 88.81% 11.19% 0 0
Zn 86.71% 13.29% 0 0
cd 38.46% 60.83% 0.70% 0
Pb 78.32% 21.68% 0 0
N Mg A s e AR B (P,) — 48.95% 51.05% 0 0

LEEREE

BTG

(e) Cu

() Zn

L PREEC

10 km

L RS

T H A IR

RRRRLS]
IR
R B

v v

H3 LB RRE P AP, EENFE
Fig. 3  Spatial distribution map of P, and P, of soil heavy metals
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Tab. 4 Evaluation criteria of potential ecological risks before and after adjustment
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