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Status Quo and Evaluation of Heavy Metal Pollution in the Riparian
Soils of the Shuimo River in Urumqi
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Abstract: The study area was Shuimo River, a typical urban river in the arid area in Urumqi. Heavy metal
contents and distribution characteristics in the riparian soils of the Shuimo River were studied, and heavy
metal pollution was evaluated, by combining classical statistics and geo-statistics correlation method. The
results showed that the contents of heavy metals differed slightly at different soil depths. From the aspect of
land use mode, human activities significantly interfered with the change of heavy metal content in the riparian
soils, the correlations between heavy metals reflect the homology and diversity of several heavy metals to
some degree. The results of principal component analysis indicated that Cu and Zn were the characteristic
heavy metals which were controlled by multiple factors. From the aspect of spatial distribution, the peak
value points of the distribution of heavy metals in the surface soil was similar, being mainly at the southern
tip of the river. Single factor pollution indices of heavy metals in the riparian soils at different depths were all
less than one, indicating that the soil was not polluted. Nemerow integrated pollution index in the riparian
soils at different depth was 1. 26 (0—20 cm) ,1. 20 (20—40 cm) and 1. 32 (40—60 cm) , respectively, all with
1. 0<<P<C2.0 and at level [l , indicating slight pollution. The carrying capacity for different heavy metals in different
soil layers was relatively high, belonging to the moderate capacity region. In general, the environmental quality in
regard of heavy metals in the riparian soils of the Shuimo River was in a good condition. In summary, Cu and

Zn are the main heavy metals causing pollution, and heavy metal pollution is affected by human activities
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such as factory distribution, river diversion and reservoir construction. In short, there is yet no pollution or

light pollution in the riparian soils of the Shuimo River currently, the environmental quality is good.

Keywords: Shuimo River; riparian soil; heavy metal
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2% 8 AIHL K BT e AN () 4 )25 o 4 J A B PR
TG YA BCT BB/ INT 1 BRI R T YR iy
TRy R I R IS R U R E R T 1L
15 YL ARIR A, B AR Y 5 4 8 T R P S R AR A AU
PRl 8. K Cr fl As HA7 2 BAENRFE E M
Bt PR A5 RO R Y B bR, S Ry Cr Fl As
TEANTR] 1 2 DR BE th A A 501 (0 BB AR A 50 T TR NI A7
NIF R R AR s i 2 (5 8 20%0 1
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K PR R

%30 &

KBTI R N ) )2 0 I A 25 T Y de B
B 1. 26(0—20 cm), 1. 20(20—40 cm), 1. 32(40—
60 cm) AT 1. 0<<P<C2. 0 Z i), kb F Il %% . %
TGYRTRIE

ML IMLUUAN.6 MESEITREANFLZR

JE R PRI A i R Co W 1 3 7m AK B i 17 A
[F) 2 TR B Y M X 3k 26 T 5 J 0 R A —E K
B NG G R RIS RE AR L ZRER PI
(HWARTE 0. 7<<PI<<1 X[E N . B R A S X, Z520R3K
R A B T 91 7 R A MR B o R4

®8 ETHRERENENTIEEEETRINER

+IERE/ i H Cr As Cr As
Pb Zn Cu
FEE O (P;) (R H) (FH) K HD K HD
I KME 0.19 0.77 1. 44 1.45 0.75 1.74 0.24 0. 80
e /ME 0.03 0.16 0.18 0.49 0.08 0.27 0.16 0.56
0—20 em ¥ {E 0.06 0.27 0.40 0.82 0.21 0.51 0.19 0.67
(121 1) P22 0.02 0.10 0.13 0.33 0.08 0.22 0. 04 0.12
A5 B Z R 0.33 0.38 0.33 0. 45 0. 40 0. 44 0.21 0.18
BREAE/A 0 0 1 22 0 2 0 0
HbRR/ % 0 0 0.83 18.18 0 1.65 0 0
P % 1.26
e K ME 0.14 0.88 1.04 1.54 1.01 1.66 0.14 0.51
e /ME 0.03 0.15 0.21 0.51 0.08 0.24 0.10 0. 45
90—40 em T E 0.06 0.26 0.37 0.83 0.22 0.51 0.12 0.48
(109 4 tifE 22 0.02 0.13 0.13 0.32 0.11 0.21 0.03 0. 04
TS 0.33 0.50 0.35 0.43 0.50 0.42 0.25 0.08
BREAE/A 0 0 1 23 1 4 0 0
HbRR/ % 0 0 0.92 21. 10 0.92 3.67 0 0
P % 1.20
I K ME 0. 20 1.08 1.01 1.40 0.51 1.83 0.14 0.56
e /ME 0.03 0.08 0.19 0.51 0.07 0.22 0.08 0.50
40—60 em T E 0.06 0.26 0.39 0.85 0. 20 0.52 0.11 0.53
(104 /) PR 22 0.02 0.12 0.13 0. 34 0.09 0.22 0. 05 0. 05
LAY 0.33 0.46 0.33 0. 47 0.45 0.42 0.45 0.04
BB/ 0 1 1 21 0 3 0 0
HbRR/ % 0 0.96 0.96 20.19 0 2. 88 0 0
P %y 1.32
x®9 KENGRITEFESENTERTERYREATE2ERY
o o S S =y o3 EL ek o2 =Ny
R em - 7 Cu Ni Cr Cr As As GAEATRE SAAEIEH
(B  OKkHY (B OkHED PI(RHb) PIGKHD)
0—20 0.97 0.92 0. 86 0.53 0.98 0.99 0.88 0. 82 0.86 0.85
20—40 0.97 0.92 0.89 0.49 0.97 0.98 0. 89 0. 82 0.86 0.85
40—60 0.97 0.93 0.85 0.53 0.99 0.99 0.85 0.77 0.86 0. 84
3 &% E BT S Cu B Zn S KBS I £ M

(D KBy 7+ 1 HE 4 )8 As.Pb.Zn,Cu,Ni,Co,
Fe.Mn.Cr #1 V & &N ME 5 9 R 12, 74, 20. 07,
78.33,38. 58,43. 97, 137. 83,21 450. 00,539. 12,53. 11,
112. 23 mg/kg; & & HE P Fe>Mn>Co >V >7Zn>
Cr>Ni>Cu>Pb>As, % E & & & e 2 RE L2
SN i As Pb FI Zn BYAES RBOR T 3500, 4
7 S WK BB AT U R A AR DA b 4 S v e XU

O N TR T ACKE ARG e T EE
SIEAAEN R RIS P E A A, 4R oo E ]
B RN As 5 Cu Fe Cr fl V 24 2 2 1E A ¢
(P<C0.01),5 Ni fil Mn & & 2 [F 4 & (P<C0. 05);
Pb 5 Zn.Cu.Fe il Cr 2§ 2 3 EAHC (P<C0.01),

e — 5 TR b S W 3E TLA HE 4 J 4 [R) U 15 22 52 1k

BT ER:BELEEFMEE KA L5 Cu Al Zn
TR Z RN

ONEEBEB TR ST BESHWAHAERE, KZ
A A O i 3 A I U g L A YA B D S
MRS BRI BTN T R £ R T B
HEEBITCREEMEEA . As &8 [ KB i
2 R T A% I8 W BB, 7 g i 1) A A BRI o B
FE AP Il Zn A R OLEEAR — 30, 5 Cu E{E A
A A F G LTSRS K PERE T, Fo b Pb A Zn 1
fo {E R Y BLAE JUIE S 7K R BT s NiL Co M, Cr J¢
VB 5 AT LG SRR AR s e (00 B T G
TKFE 8 SR 5% e N R AR R T A AR W AR
TSR LB ¥ K R AR A A
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(O KBSy AR ] )2 R B 4 s R 15
PFREOF BE /N T 1 8RR B R 5 YR &
oAy &85y 5 4 8 W R i i B RE 17
Lohim e hnR A . K B B2 AN )+ 2 IR B2 ()
M2 s S5 Y38 8 % F 1. 26 (0—20 cm), 1. 20
(20—40 cm),1.32(40—60 cm) ., F 1. 0<<P<<C2. 0
Z 0] AT 12 Ry i B YL AR BE

(5) A [) 4 2 I J3E 0k 4% o 4 T FL AT 35 v 1Y 7R 2
J7 s Ja H A a DX, KB TR U R R AR 1 T 4 T B AR
R

SE 0k
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