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Distribution Characteristics and Pollution Evaluation of Soil Heavy Metals of
Different Land Use Types in Three Gorges Reservoir Region

ZHOU Ping WEN Anbang SHI Zhonglin YAN Dongchun LONG Yi

(The Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and
Environment, Chinese Academy of Sciences and Ministry of Water Resources, Chengdu 610041, China)

Abstract: Aimed to reveal the distribution characteristics of different land use types, six land use types
were chosen, including citrus orchard (CO) , forest land (FL), wheat dry land ( WD), vegetable dry
land (VD) , vegetable greenhouse land (VG) and paddy land (PL) as the research objectives in the
typical watershed in Three Gorges Reservoir region. The contents and distribution characteristics and
pollution evaluation were all analyzed, the results showed that the order of Pb contents changed from high
to low were VG, CO, PL, VD, FL and WD, the Cr contents changed from high to low were CO, VG,
PL, VD, FL and WD, the Cu contents changed from high to low were VG, VD, CO, PL, FL and WD,
the Zn contents changed from high to low were CO, VG, PL, WD, VD and FL and the Cd contents
changed from high to low were VG, CO, WD, PL, VD and FL. Meanwhile, there existed obviously
positive correlation between Pb content and Cr, Cu, Zn and Cd contents(p <0.01) , there also existed
obviously positive correlation between Cr content and Cu, Cd contents (p < 0.01) and there existed
positive correlation between Cr content and Zn content(p <0.05). The estimation of single pollution

index of these five soil heavy metals, i. e., Pb, Cr, Cu, Zn, Cd contents of the six land use types

Wi H 9. 2016 =11 -09 &8l H 3] . 2016 — 12 —20

ESTE 1805 T 5% T H (2016 YFCO402301 ) |65 F1 48B3 4 0 H (41671286 ) e [ B3 i B 4 I % 10 % (STS) 5t H
(KFJ—SW - STS—-175 KFJ] - EW — STS—008)

feE A s I (1981—) L BRI 0 ML, % B £ R 5K - (R FEBF 58, E-mail; 2p09@ imde. ac. en

AR SO (1964—) B IFGE B MR S, 3B 4 R 5 K £ (R BFSE, E-mail; wabang@ imde. ac. en



208

Kok HLOB ¥ R

changed from high to low were 0. 06, 0.14, 0.15, 0. 14 and 1.70. And the comprehensive pollution
index was 0. 91, the pollution degree belonged to guard line and the pollution level was the I level—
relative clean. Meanwhile, the order of the six land use type of soil heavy metals changed from high to
low were VG, CO, VD, PL, WD and FL. The results of the potential ecological risk index indicated that
the soil heavy metals Pb, Cr, Cu and Zn belonged to light ecological risk. However, the soil heavy metal
of Cd belonged to middle ecological risk in the forest land, dry land of wheat and paddy land, Cd
belonged to a bit strong ecological risk in the citrus orchard, vegetable dry land and vegetable greenhouse

land. And the potential ecological risk index of these five soil heavy metals changed from high to low were

2017 4

Cd, Pb, Cu, Cr and Zn.

Key words: Three Gorges Reservoir region;

characteristics ; pollution evaluation
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1.2.2 HeEgEllE

AT L A 2R + 3 Pb Cr Cu Zn Cd %
R ICR & R A5G [ Perkin Elmer 24 7] 42" 1)
NexION300X 7Y e JEfh 15 25 5 1 o 315 {X (ICP — MS)
PEATIE .

1.2.3 HEEIGEITEN

¥ GB 15618—1995( -+ 38 35 85 i & bR i) h
TRVEM AR E (R 1) A E KR AT BR fE NY/T
3912013k PR E) (£ 2) X
TN 6 A A kb A RS A 4 g i 4 R AT TS G IT
#ro

*®1 TEFRBER=EREE
Tab.1 Soil environment quality standard values mg/kg
. %% (pH ) =% (pH {A)
2550
EE.3ig 0~6.5 6.5~7.5 >7.5 >6.5
F4)E Pb 35 250 300 350 500
E4LJE CrKkH 90 250 300 350 400
ELJE Cr i 90 150 200 250 300
H4JE Cu R H 4% 35 50 100 100 400
F4)E Cu B fE 150 200 200 400
ELJE Zn 100 200 250 300 500
E4E Cd <0.20 0.30 0. 60 1.00
W B4E51 A GB 15618—1995( + L FFR 8 F i AR k) o
R2 ITEPEDSRYHRE R4 € 0 £ it ) Hb B 5% T o IR OF f 49 2
Tab.2 Limit values of soil pollutants mg/kg (Iﬁﬁ?)»%ﬂﬁ , i%@% gﬁfg&jw ﬁ}ﬁ} (E%g&ﬂﬂ % 3
51 S (pH {H) K H (pH {H) 7R o
A 0~6.5 6.5~7.5 >7.50~6.5 6.5~7.5 >7.5 N — n s o
Fa)E Pb 50 50 o 50 0 s 3 TEANETTLIBEIEMIRE
T 4 )8 Cr 120 120 120 120 120 120 Tab.3 Assessment standard of Nemerow pollution
4% Cu 50 60 60 50 60 60 index for soil quality
&fF Ccd 0.3 0.3 0.4 0.3 0.3 0.4 &gy P I 5 e )
= s P, :j 15 Y KT
VSR A ) Cu B 5 oh Cu BB 14 5 K R R RANREE L R
R BR HE O R TPE s B4R 51 3 NY/T 391 —2013 5 6 1 i 7= Mo 3R I 0~07 0-0.7 %% i
B . I 0.7~1 0.7~1 %L g
I - a2 gy T S Y T bR (R T
AR 15 Y B0k PR B T s Eo T B U T e s
P, = C/S, (1) \Y 2-~3 2~3 g LM EM R EETG Y
o P—— YY) RS R TR v >3 >3 HGR AR RO AN
C—— 50 @ B SEMIE , mg/k , .
SR i WS e/ kg L2.4 WS KRIT G

S—— T i I AR, me/ kg
WP <, KW EELE i BRI (HY) % P, > 1
MLEWESE W EL) P, B (15
o) M
L AP ROT ok 5 B FE B B AT S

BRI (Nemerow ) 44575 R FS B0k 130, 1
HE B HE BT W% 7% e 1 % - 08 1 £ T TR I 2 o 7
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Tab.4 Potential ecological risk assessment

indices by HAKANSON

n

BRFBEESEE ZHRTHELS WIEESfaE
ZHE! faH IR R, R
0 ~40 0~150 BB
40 ~ 80 150 ~ 300 g
80 ~ 160 300 ~ 600 g
160 ~320 > 600 AR i
>320 e i

1.2.5 Bageitnrtr
X 56 K >R 8 D 3R 7 22 3 i (ANOVA) £
Koo I A £ SPSS 18. 0 Geit A4kt 47

2 HRE5OMW
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Fig.1 Distribution characteristics of soil heavy metals contents

of different land use types in Three Gorges Reservoir region
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R EAE AT R R SRR, XS R 4R U
RZPFAEMERR (K S) . Pb TS Cr Cu,
Zn Cd & B EIFFAENR B EA R E R (p <0.01) ,Cr
Fi s Cu fl Cd & & 2R F IEMSC (p <0.01),
5 Zn FEERFIEMK(p<0.05),
x5 AEIHAALBIESSETEANEXRE
Tab.5 Correlation coefficients of soil heavy metals

of different land use types

Pb Cr Cu Zn Cd
Ph 1 0.867 ™ 0.787 " 0.488 " 0.723 ™
Cr 1 0.562 ™ 0.417 " 0.801 ™
Cu 1 0.403 " 0.570 "
Zn 1 0.631™

T w R A FMETE p <0. 01 KT 3FH (R ) , * Fm A Kk
1 p <0.05 /KF8 & (WE) o
2.3 BEMEESEBLETLITEN
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Tab.6 Pollution evaluation of soil heavy metals

of different land use types

251 Cco FL WD VD VG PL
Pb 0.06 0.06 0.03 0.06 0.07 0. 06
Cr 0.14 0.11 0.06 0.12 0.13 0.12

e
$ Cu 0.15 0.14  0.09 0.18 0.26 0.14
8
Zn 0.14 0.12  0.13 0.13 0.14 0.14
Cd 1.70 0.97  1.20 1.63 1.73 1.23
P oom 0.91 0.55 0.66 0. 88 0.93 0. 68
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PR B, TS QKR T T4, i i . F3eR i
1l 2 DRt S5 M 1) - 38 < TR 25 5 9 e i o0 i
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L9060 . mEZRa s R g BOr o 45 R nl 0,6 Fh +
Mo ST 4 ST S (9 25 5 s Y 4R Bl R B/ R
BH VG . CO VD PL WD FL, H bkl i) 75 4¢ 45

BN
2.4 TELHAALNIRECBEEESRR
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iz Ffl HAKANSON $ i 9 78 76 A4 35 18 3 48 Bk
PEHT =i 2 (X 6 i i A R 25 TR A 9k 7 AR S AU
(F7), BIFEIX M 6 Fi 4 o 1 250+ 3 4 )R
Pb.Cr.Cu fl Zn [ 5 FIE7E A S EREE 1y
INF 40,8 TREESEE., i 23 E A
KFEH EPELSE IR Cd WRKE FIEHELESE

FRECE, A F 40 ~80 Z [, J& T v JE A 25 06 5, 1l
FEA AR 2L el | 573 25 M i 3 DR A0 R b 4 T
BJE Cd i B TS E RRE, A T 80 ~
160 Z 6], J& THaR A A H o He AP IR = R i £
b G Cd By IR A S R R
IRTEEB L FMB(R,) L5 W L5 p Pb,
Cr.Cu.Zn Cd 5 FPEE G @ 1975 Gk F MR S 1T
FE 6 M LA RS M LT SR 2 N T
BAEAEBEERBCR,) H/NT 150, L1 £
feF R RBEASEE, Kl RE/NEH N VG .CO,
VD WD PL.FL, ik b, WEEESEERZRBAK
F/NG 50 : Cd (Pb (Cu Cr Zn o V8 7E A4 25 KUK Bz
LR 2 Cd, et T H GBIt R Cd MW AESF S
FHAITR . HKZE Pb Cu Cr Al Zn, P15 £ G
FHRBOE XK, 15 R A0
F7T AELHFIAXBEIBEEESEEELEDS
BERBMBEEH
Tab.7 Potential ecological hazard coefficient and
potential ecological risk index of soil heavy metals

of different land use types

sexy WIEESEERBE, WHEASRE
Pb Cr Cu Zn cd EHER,
co 362 0.8 1.69 0.36 108.51  115.04
FL 317 0.69 1.58 0.31 61.70 67.45
WD .92 0.36  1.00 0.32 76.60 80. 20
VD 320 0.72  2.00 0.32 104.26  110.50
VG 4.17  0.81 2,96 0.36 110.64  118.94
PL 362 0.72  1.61 0.35 78.72 85.02

3 it
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SN TR, PR ot A 38 B T R A TR T R L Al
TBE i AT 5 3G e 245 R B R ) L AR 3 3RO YL SO (R
+ M A T T 4 R A R MR R
NE-DN TS W ES S EE i WAy
Zn 25 (URAREE RER) v REE LIEFE S8 Zn
) FEORIE . KL FH & FME P Zn & 50l 3k 100 ~
207 mg/kg, K MWIitE F A5 HLAE 0 7] g S 8+ T 4
J& Zn SRS 5% ~30% ",

= P2 DX A b T AR o A M AR 70% DL 3
JERR, — M AE 200D b BESE b K, AR 5
T, R WS o AT I T BCR AR HE B 32 Nk
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R
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AATRERE R X Cd S ) B A KV U
Cd R E—DTEE AR o 468 ARSI
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G RRAE 5 B9 DX A 2 B AR AT 1 b K AL 2 4k R
P E A Cdpl S 2 3 6 A T 57 s B 3k R
MR EBEFEES

4 it

(1) =W EIX 5 Ff T 4 J@8 J0 2 [A) 39 47 46 A 6 ¢
o Pb & &Y Cr.CuZn Cd SR FEEWREEIE
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(p<0.05),
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