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Abstfact /To ¢btain data for-the accumulation.of Ph' and its nsk inssoils in the Xijiang River drainage of Guangxi, 2 594 samples were
collected from nonferrous metal mining soils, ol Soils ( _pad"(jy soils and dryland soils) , and the background soils in the drainage
area! Geostatlstl( -al analysis combined with GIS was used to study the soil spatial distribution characteristics and pollution distribution of
the soil Pb content. The results showed that the Pbh background value of the soil was 51. 84 mg-kg ™'
the results of the single sample T test showed that the soil background value was significantly higher than that of a previous study

in the Xijiang River Basin, and

(22.08 mg-kg™") and the soil background value (20.50 mg-kg™') in Guangxi province. The geometric mean concentration of Pb in
the mining soils, dryland soils, and paddy soils were 655.9, 116. 7, and 40. 63 mg-kg ™', respectively, significantly higher than that
in other soils. Using GB 15618-1995 and the baseline as the limiting value, the corresponding exceedance rate of the mining soils,
dryland soils, and paddy soils were 57.69% , 16.40% , and 8.92% and 54.95% , 8.09% , and 2.03% . The mining soils and
farmland soils had an obvious lead accumulation trend. There was an obvious spatial autocorrelation of Pb in the soil, and the structural
variation was dominant. The content of Pb in the upper reaches of the Xijiang River reached the middle and lower reaches of the Xijiang
River, and the soil Pb was characterized by an obvious decrease. The accumulation of high Pb content in the upper reaches of Diaojiang
River is much larger than that in the lower reaches of Diaojiang River. The content of Pb in soil samples in the Xijiang River Basin was
mainly rated between mild pollution and moderate pollution, and the pollution was concentrated in the municipal administrative area and
the mining activity area. The pollution of the soil in Jinchengjiang and Nandan counties was closely related to the frequent local mining
activities.

Key words: Xijiang River basin; soil; lead; pollution assessment; spatial distribution
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Fig. 1 Map showing the nonferrous minerals in the Xijiang River basin of Guangxi
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Fig. 3 Map showing the Pb content distribution in natural soil in the Xijiang River basin
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ARTHEE 292 XEUES 100.4 +137. 8 51.84(3.285) 0.61 ~1044 47.09 1.37 — —
Bt 2594 WEUER 376.5 £3 012 88.77(4.112) 0. 61 ~ 135 800 76. 09 8. 00 9.86 —

/\El%—!‘l%]

X 43 Ph BN 655.9 mg-kg ™', HEIE
}12.36 ~135 800 mg-kg ™', EE%%UJ.% 43, @
TomAr R, %ﬁzloﬁhﬁtw”&%w‘ik(ﬁzpﬁﬁ
X HHNTIX AN 8 P S EA EoT e IL
mg-kg ™', AIREREHGE RO B 56 X HfH
THORATE— RS DR R EE R
%ﬁ@)jﬂﬂﬁ AR R ok 54.95% Al
57.69% . S M HEAR T LS5 (P =0.00 <
0.01)FM, "X 3P SEEE® T HRLHE
B 1 A P 2 = W | 4 R e o o R TR o=
JUH Rt b DX (Y e PREL L VLR ST KAk

B LR (e B X, X B A
W, 05 A5 2% 5 DA B ATl A 4, 1A
Wl 3% 3h % P VT SR AT X - 4 Ph A7 e I A
FRN A —E ) DTHR.
2.3 AN[FEP A5 P & ERHE
PPV B A DL T A T AR /N ER T
(_LiF a IX) | MIVEARZLZKIRT (B b X)) E AN
VL CHiE ) B VL (T i) 45 32 2000 BT v X s
FRIPAFR R (£ 2). GoitaiREW, L3 Pb
T L BEORE, LM E S B 0. 61 ~
135800, 376. 5 F188.77 mg-kg ™', Fifa X Pb &
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£ (98.87 mg-kg™) BHE T LU b X (64.93
mg-kg ™). HFUE (51.93 mg-kg™') K& FHiF (57
mg-kg ™). EF a ORI AR S R 0550k 7. 50
M4 84 BERT LU XM FIFHIX, & TimAs
SHRLE, PUT VBRI Ph & R AN T A, BT
it 5 10 o BT HBIR Bl T X T

FERANG B K. LUE K - PR 5 BT & bR ifE (GB
15618-1995) 2 M, L i 5 T Ui X - ek
FREIN R 59. 4% F133.3% , b iiFA I+ 3ERE 5
HEPRR (23 11.2% , /KT 3.44% ) B & T T
W (M 2.51% , KH 4.63% ), X 1l g5 PG
B U AR L B A K

®2 BEIREBARGE Py FELITHE"

Table 2 Statistics of Pb concentrations for different river basin soils in the Xijiang River basin

FARMME = ArifEzE JLATEE (BRiEZE)

WARIEE N/N1/N2/N3/N4 gk ! /mg-kg-! ERliEs e/ IME W KAl g Z o
i a X 1867/184/175/1 075/433 471.1 +£3533 98.87(4.830) 85. 55 0.77 135 800 7.50
F¥Eb X 277/41/0/145/91 125.2 +152.9 64.93(3.456) 63.08 1.75 1090 1.22
i 352/50/2/130/170 142. 8 +691. 2 51.93(3.633) 44. 04 0. 61 12 800 4.84
T 95/19/1/29/46 89.61 +91.99 57.0(2.699) 48.32 1. 06 545.8 1.03

1)N, N1, N2, N3, N4 73l 3R BREAS . ASREHE o7 X -4 | B KoK H 3R A

2.4 Pb FmEas[E) 4R

SRS X -39 Ph B R 7T 20725 5 o LA
SR (3 3).

B4 HB €, 7R IR 25 IR R R
SEMETT = WOBEHLAE S, A C, + C TR BpLYE
A S SRS R 2 N, Hed BT/ (Cfr C)

R B 533 I 25 1125 53 44 I B P S e

), AHE Pl 5 i 7 12 5 T AR A RO
HERTRIGY. e 2 B < 25% B SSRAT SR AN 2
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X509~ 75% AR AT 4573 1 [ M6 1 >759%

A 11 X5 g8 5 0 o BB E AL

SR e W 0 0 7 38 04T PRt
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I Ph A ] P RTGCHE D], R e
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ST FH 3 Krigini 165 187 1 ) 44 10 LA
Ph Sk ] S A PGPS ) 4 T UL 7 Y ey £
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Table 3 Parameters of models of the theoretical semivariogram

it ] PSR A/ m W&ME(C,) FBHEH(C, +C) [C,/(Cy+C) ] e R R? 5% RSS
0 0
L a X FRBUE A 4900 0.338 2.521 0.134 0. 362 1. 120
LiEb X ERRAL Y 45 400 0. 639 1.356 0.471 0. 949 0. 036
i BRORAT Y 4700 0. 070 1. 605 0. 044 0.294 0. 649
T [ g 6220 0. 090 0. 666 0. 135 0.724 0.015

2.5 3 Ph YT

BT IS P VLS Ph A B AR B o
PGYTIER F 4K 13 Ph & RE 4 51. 84 mg-kg ™!, 15
BRI BRI ( K 4). EERW, BRAK
HHEA, Hoph 3 FREAY + AL T IS PR A (1, <
0) By HHERES N 47.97% |, A TR S Yy +
HERER N 24.27% . Hrp, A 31, 46% T X 1350
RPN W E - TS Y0, A 58 Ph BURFR
JEAE R DL ) 3824 28, 19% . A B 3 Bk
TG, JRAE G Y. B IX 4 3 KAk T

TGYURE. L, BT AR 2R 20T 5K
AR i 19 T2 4 R R B — AP
®4 HEP SEURBRIERER %

Table 4  Geoaccumulation index of Pb in soil/%

Lo, SR 5) BibhHE X HE KH
<0 o5y 36. 39 16. 29 80. 43
0~2 -G 43.64 14. 04 12. 15
2~3 TG Y 13. 14 15.17 5.53
3~5 IWE-HEGY 6. 82 31. 46 1.75
>5 REER 0. 23.03 0.13
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Ph/mg-kg™!
Hl <35.00 Bl 500.0-559.4
B 35.00-51.84 | 559.4-5 000
8 51.84-250.0 N >5 000 0
250.0~500.0 —

Es5 WiLEEtEPh EE=ESH .
Fig. 5 Geographical distribution of Pb contents in Xijiang Rlver basin ofrauangm P-'r f
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1cs of Pb p()l‘M.lllO in soil in the Xijiang River basin

eI 4 75 AR L3 £
‘/I‘{Jlbﬁiii%%’fﬁ AR
, _LiiF a Al h’%ﬁ\

WHIE ;,,,g L~ 15 g FEAS He il %
/mg-kg” "'é - e BRM-RERE PESR iy - E TS Y T
192 15.28 1.67 13.02 46.35 13.54 25.00 2.08
433 28.73 1.23 30. 48 32.56 12.70 13.63 10. 62
70 19. 05 1.19 20. 00 44.29 35.71 0. 00 0. 00
64 16. 08 1.93 7.81 6.25 0. 00 0. 00 0. 00
698 21.92 2.15 16.76 31.52 15.62 29.08 7.02
30 9.63 3.83 0. 00 0. 00 20. 00 66. 67 13.33
223 9.63 1.98 9.42 43.50 22.87 18. 83 5.38
157 15.32 1.31 20.38 45.22 17. 83 16. 56 0. 00
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S B 48 26. 80 1.05 22.92 45.83 27.08 4.17 0. 00
T B 29 33.08 -0.19 65.52 27.59 3.45 3.45 0. 00
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Tt FEH T 13 17.52 1.37 15.38 46. 15 15.38 23.08 0. 00

GHEE 82 24.13 0.61 36.59 41. 46 17.07 4.88 0. 00
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