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Migration enrichment and health risk assessment of oasis soil

fluorine in typical arid areas
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Abstract: [Objective] To accurately analyze the migration enrichment pattern of soil fluoride in the arid oasis
area and the risks to human health. [Methods] Combining statistical theory and spatial analysis tools to

analyze the factors influencing soil fluoride transport enrichment and carry out soil fluoride health risk
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assessment. [ Results] The results show that: (1) The mean fluoride content of the surface soil in the study area
is 543 mg kg™, which is 1.28 times the background fluoride value for soils in the oasis zone and 1.14 times the
national background fluoride value for soils in layer A. (2) The vertical variation of soil fluoride content in the
study area is influenced by soil texture, organic carbon content, and other soil physicochemical properties; the
horizontal distribution of soil fluoride content is influenced by soil pH, strong evaporation climate, etc., and
shows a clear "Surface Riches". At the same time, the fluoride content of the soils in the area was significantly
and positively correlated with Fe,O3 and MgO, with Al,O3, K,0, and CaO, and negatively correlated with SiO,
and Na,0O, the 'signature' indicators of the landscape environment. (3) The sensitivity analysis showed that body
weight contributed -49.5% and -50.9% to the non-cancer risk in adults and child, respectively, indicating that
the lower the body weight, the higher the non-cancer risk, which was more pronounced in children.
[ Conclusions] The main source of soil fluorine in the study area is the soil-forming parent material, and the
"sand source"” of the Tarim Basin is the main source of fluorine. At the same time, exogenous inputs such as
anthropogenic factors also influence the spatial distribution pattern of soil fluorine. The spatial distribution
pattern of soil The main route of exposure to soil fluorine in the study area is oral ingestion, which is more
pronounced in children, but the overall risk is low.
Key words: soil; fluorine; transport enrichment; health risk; geochemical characteristics; ecological geological
survey project; arid zone oasis; Tarim; Xinjiang
Highlights: (1) The distribution characteristics of soil fluorine content in the oasis zone of the Tarim Basin
were analyzed in two dimensions: surface and vertical; (2) The factors influencing soil fluorine migration and
accumulation in the study area were analyzed in four aspects: soil-forming parent material, soil physical and
chemical properties, land use, and soil type; (3) Twenty-one indicators were introduced to evaluate the health
risks of soil fluoride in the study area, divided into two population groups: humans and children.
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Fig.1 Location map and point location plot of the study area

1.2 FEBRESHT

TE R GG AT TE ORI HE AL, SR AT AT mivs, AR F0 XA [R] A R 2R B ) 438 rp R A
FKJE (0~30cm) Ffah 323 fF, FLrhpiubeah 100 fF. FREEARILRESh 59 R, JLAARHBRE S 38 1. fdit
Bt 30 1« ARAFHRE S 80 1. [N, FERTFLIXAR I 9 253 (A 31 (PMO1~PMO09) , RAEIAIKG
7930 cm, SRAEIRFE 210 om, A AKHIHRAERE M 7 4F. SRAERS A% H I (Rt R 2 P BT )
CHE 5658, 2016) $04T, SRR FARADYIESD . TMbis Gede s T 3gepe i 52, DRAERE i ) FLSE
PEFIAR .

NIRFTRE I I F AR & AR 3R, W RAERE S B 3 Bt . pH A . A LB (Corg)  SiOp. AlLO;.
Fe;03. MgO. CaO. NaO. K;O. TN I TP S&fbrth AT 10 Hrillial, AHIG M TAE 24 o si 45 /K
FA XA Ct 85 A Bl i O se i, IR A RE SR 4 SR8 I T RO, % TR BRI S AR 9%

MTER . BARSAAR I IE S A S R sR 1 pos.
® 1 HERANFIERNEE

Tab.1 Sample analysis methods and instruments
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Fig.2 Histogram of surface soil fluoride content statistics
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Fig.4 The vertical distribution diagram of soil fluoride and physicochemical properties
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Tab.3 Characteristics of the "indicative™ element content of
the landscape environment in the study area
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CaO 6.22 14.15 10.16 0.26 0.17



Fe,03 1.45 5.39 3.03 0.74 0.35

K20 1.23 2.93 2.18 -0.05 1.80
MgO 1.27 5.12 2717 0.34 0.12
Na,O 1.30 16.69 2.73 4.09 27.01
SiO, 32.00 65.83 49.89 0.04 0.72
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TR R, T8 F AR R RECEEE N 20%~32%, 4T SRR, AT F S E
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Fig.5 Soil surface fluoride content and landscape environment "symbolic" indicator correlation chart
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Table 4 Distribution characteristics of fluoride content in surface soil for different land use types
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Table 5 Results of the soil fluoride health risk assessment
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Fig.7 The distribution diagram of non-carcinogenic health risks in adults and children
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