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Abstract: [Objective] This study aimed to find out the spatial distribution characteristics of heavy

metals in forest soil of the Sygera Mountain. [Method) A total of 6 stratified sampling points (0—10,10—
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20,20—40,40—60,and 60— 100 cm) were set at 3 700,3 900,and 4 300 m on the shady and sunny slopes of
Sygera Mountain. The contents of heavy metals including Cr,Cd, Hg, Ni, Se, As and Pb in seven types of
soils were determined. With reference to the background values of national soil elements, the single factor
index method, Nemero index method and pollution load index method were used for comprehensive evalua-
tion of soil heavy metal pollution. [Result] (1) In the 0—20 cm forest soil layer of the Sygera Mountain,
the contents of heavy metals including Cr,Se, As and Pb were lower than the national and Tibetan back-
ground values. Cd and Hg contents exceeded the national and Tibetan background values. They were 2. 2
and 2. 92 times of the national background values and 2. 75 and 9. 5 times of the Tibetan background val-
ues. Ni content was lower than the Tibetan background value, but was 1. 03 times of the national back-
ground value. The coefficients of variation of the seven heavy metal elements were greater than 50%. Hg
showed extreme variation, and the other six were highly variable. (2) The contents of Cr and As in the
same soil layer in the sunny slope were lower than in the shady slope, while Pb,Ni and Hg contents were
opposite. On the sunny slope,contents of As,Cd and Hg decreased with the elevation, while Se content in-
creased. On the shady slope, contents of Cr,Se and As decreased with the increase of altitude, while con-
tents of Pb and Hg increased. The content of As increased with the increase of soil layer depth on the shady
slope,and Hg content decreased with the increase of soil layer depth on the sunny slope. The contents of
other heavy metal elements had no obvious regularity in different slope aspelt,altitude and soil layer. (3)
The single factor index evaluation results showed that in the soil layer of 0—20 ¢cm,Hg was heavily pollu-
ted,Cd was moderately polluted,Ni was mildly polluted,and Cr,Se, As and Pb were in non-polluting state
on the sunny slope. On the shady slope,Cd and Hg were moderately polluted, and the other elements were
in nonpolluting state. (4) The evaluation results of Nemero index method showed that the sunny slope
was more polluted than the shady slope in the soil layer of 0—20 cm. The main pollutants were Ni,Cd and
Hg. (5) The pollution load index method showed that the soil in the sunny slope was mildly polluted by
heavy metals, while the soil was not polluted in the shady slope. [Conclusion) In the 0—20 c¢m forest soil
layer of the Sygera Mountain, Ni, Cd and Hg all reached the pollution levels. Ni was in mild pollution,
while Cd and Hg were in moderate pollution. The sunny slope soil was slightly polluted by heavy metals
and the shady slope soil was not polluted.
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Table 1  Statistical analysis of heavy metal contents in 0—20 cm forest soil layer of the Sygera Mountain
/ / / / ,
! (mg + kg™ 1) (mg + kg™ 1) (mg + kg™ 1) /% /(mg » kg™ 1) !
. 1 . 1
Heavy metal (mg * kg™ 1) Minimum Maximum Standard cv Background (mg * kg™ 1)
element Average value . . Background
value value deviation value in China IS
value in Tibet
Cr 29. 80 6. 00 81.00 15.59 52.33 61.00 76.60
Ni 27.63 5.00 153. 00 18. 68 67.60 26.90 32.10
Cd 0.22 0. 10 0. 54 0.11 51.72 0.10 0.08
Se 0.11 0.02 0. 40 0.08 75.45 0.29 0.16
As 10. 48 0.32 29.50 5.73 54. 69 11. 20 19.70
Hg 0.19 0.01 0. 88 0.19 101.13 0.065 0.02
Pb 24. 25 1. 83 66.13 12.61 51.98 26. 00 29.10
2.2 ,Cr.Pb.Ni
2.2.1 7 ; ,Cr. Se As
2, 2 , ,Pb  Hg
.As.Cd. Hg , Se Ni o Cd .
2
Table 2 Heavy metal contents in forest soils at different altitudes in the Sygera Mountain mg/kg
/m C Ni Pb As cd H S
Slope aspect Elevation - A S g ¢
3 700 27.87 28. 30 30. 22 12.43 0.23 0. 27 0.09
Sunny slope 3 900 26.90 39.70 21.77 10. 62 0.22 0.22 0.14
4 300 31.07 23.90 27.43 5.85 0.21 0.10 0.17
3 700 36. 40 13.50 12. 89 14.19 0.21 0.08 0.22
Shady slope 3 900 35.42 30. 96 29.51 12.68 0. 24 0.14 0.08
4 300 32. 88 28.15 34.52 10. 40 0.22 0.17 0.08
2.2.2 1 ) 0~20 cm
,AS ’ Hg ° 3 ’ s
) P; Hg>Cd>Ni>
. Pb>As>Cr>Se, Hg ,Cd
,Cr.As » Ni ,Cr.Se,As.Pb
, Pb.Ni Hg ; ; ) P,
Cd 0~10,20~40 40~60 cm Cd>Hg>As>Ni>Pb>Cr>Se, Cd
, 10~20 60~100 cm Hg , 5
; Se 0~10,10~ o , s As., Pb,
20,60~ 100 cm , Cd.Hg ,Cr
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2.3 Se As ,Cd,
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Fig. 1 Distribution of heavy metals in different soil layers on the shady slope and sunny slope of the Sygera Mountain
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3 0~20 cm

Table 3 Heavy metal comprehensive pollution index of 0—20 cm forest soil layer of the Sygera Mountain

/m
Slope aspect Elevation Per Pyi Pry Pas Peq Pug Ps. (P)awe (Pdmax P
3 700 0. 40 1.01 1. 26 1.16 2.30 5.50 0. 30 1.70 5. 50 4. 07
. 3 900 0. 44 1. 66 0. 96 1.03 2.19 3.94 0. 44 1.52 3.94 2.99
Sunny
slope 4300 0.58 0.97 0.65 0.54 1.65 2.29 0.34 1.00 2.29 1.77
Average 0.47 1.21 0.96 0.91 2.05 3.91 0. 36 1.41 3.91 2.94
3 700 0.67 0.43 0. 46 1.12 2.08 1.28 0.78 0.97 2.08 1.63
3 900 0.53 1.13 1.09 1. 07 2.17 2.17 0.23 1. 20 2.17 1.75
Shady
slope 4 300 0.37 1.16 1.15 0.73 2.17 2.62 0.18 1.19 2.62 2,04
Average 0.52 0.91 0.90 0.97 2. 14 2.02 0.39 1.12 2. 14 1.71
1 0~20 cm ; .
Table 4 Heavy metal pollution load index of 0—20 cm . . ,
forest soil layer of the Sygera Mountain Cd.Hg (28] ,As
/
/m P )
Slope aspect Elevation
3 700 1.12 [29]
3 900 1.15
S > ’ AS
unny slope 4 300 0. 82
[30]
Average 1.02 °
3700 0.85 ,Cd.Cr.Pb,Cu.Zn.Ni,Hg
3900 0.96 0 c ono
Shady slope 14 300 0.87 As 8 16. 67A 35. 39A ,
Average 0. 89 ’ 8
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