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Pollution Assessment and Source Analysis of
Soil Heavy Metals in Taihu Lake Basin
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Abstract; Taihu Lake Basin was selected as the study area. The single factor pollution index and
Nemerow comprehensive pollution index wereusedto evaluate pollution level of soil heavy metals.
Descriptive statistical analysis, Pearson correlation analysis and factor analysis were used to analyze the
sources of heavy metals in Taihu Lake Basin. The main conclusions were as follows: the comprehensive
pollution level of soil heavy metals in Taihu Lake Basin was between safety to moderate pollution. Hg, Cu
and Zn had great harm to Taihu Lake Basin’ s soil environmental quality and the effect of Hg was the most
profound and decisive. Cr was the only element that did not pose a hazard to its soil environmental
quality. The source analysis results showed that Hg, Cu and Zn in the soil of Taihu Lake Basin were
mainly derived from industrial sources. As, Pb and Cd were mainly derived from agricultural fertilizer
and pesticide, among which Pb and Cd were also affected by natural factors. The source of Cr was
relatively natural and was not affected by obvious human factors.
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Fig.1 Research flowchart
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Tab.1 Evaluation of single factor index of soil heavy metals in Taihu Lake Basin

5 Z4a(1) (1) BEHYC) PR Y(IV) HEEY(V)
FE B L4/ % FE B L5/ % FE B i/ % FE B L il / % FE S Lo A/ %
Cd SIS % 1475 99. 86 2 0.14 0 0 0 0 0 0
Cr TR 455K 1477 100 0 0 0 0 0 0 0 0
Cu BRI S % 1425 96. 48 49 3.32 3 0.20 0 0 0 0
Ph 035 45 % 1476 99. 93 1 0.07 0 0 0 0 0 0
Zn BT HL 1447 97.97 29 1.96 1 0.07 0 0 0 0
He 235045 5 1040 70. 41 260 17. 60 145 9.82 26 1.76 6 0.41
As BTG 45 B 1473 99.73 4 0.27 0 0 0 0 0 0
2.1.2 WP LA TG RIEEAT M TR, ARKWEIEIE HIEE SR &S W AR

NS ZE AT YR SO T B4 R R BUR W) R R AR, R EE AR T A I A ek
IR 15.3% WM IX 3B T HIRE SR AE Y, B RS RS R E RN, ATk
Hp TG g 15 A R TG Y 81 b e gt 131 Ab. SRR AT Tolk S A AR TG YR
i F Python B Xof 1 0 4+ 1 R 8% 0T B ALK 2201 R PEG I 4 R
R 3 AT ER Cu Zn Hg 150 K V5 Y 8 B0 RKI I rh 7 AR 4 R c R &gt
IR RGP BOE N 45 R i B b B AR BRI B R 2, Wi B X R T R E 4R I OF
(F2), ME2HBEAEE, KRBT IEESE ¥ & 8 4: As 8.88 mg/kg, Cd 0.10 mg/kg, Cu
CEATS Y LB 4y A 5 Hg 75 Ye M B> A JEAR M 26. 31 mg/kg, Cr 64. 03 mg/kg, Pb 19.71 mg/kg, Zn
oL, 6 BH Hg & & X5 AW Ui 38 1 38 2 5% & 19 5% T 102. 99 mg/kg,Hg 0. 32 mg/kg, H. A As . Cd,Cu.Cr

BNBZ R P E 1 Pb JTER /)N T [ 5 4 e R 8 B bR (— 2R,
2.2 KRBT EEEETERES W Zn W T 58 L R BR BT IR AR E (— 2% ) , He i i

RZWFIFERW, LI R AORIEA BTNy B RS B AR (—2%) 1 40% , R WK I
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Fig.2  Geographic distribution of soil heavy metals single factor pollution and Nemerow comprehensive pollution in Taihu Lake Basin
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Tab.2 Descriptive statistical analysis of soil heavy

metals in Taihu Lake Basin

m/ME/ wmORME/ CF¥ME/ R/ AR
(mg-kg™") (mg-kg™') (mg-kg™') (mg-kg™') RE/%

cd 0. 04 0.28 0. 10 0.03 30.0
Cr 29.59 113.13 64.03 10. 58 16.5
Cu 16. 35 93.99 26.31 5.89 22.4
Ph 3.98 33.45 19.71 7.59 38.5
Zn 51.26 200. 09 102. 99 21.51 20.9
Hg 0.05 1.20 0.21 0. 14 66.7
As 3.19 22.58 8. 88 2.09 23.5

2.2.2 MR HER

ARSI T 2 4> Pearson F 5 70Hr , — 2 KR
S8 - S < R i HE 9 Pearson A5G0 AT, LB 2 )R
JLER Z (AT A7 AL HARAT QA& , LI I 2 4 J ok
PR TR AARL 45 U 3R [A) B A S AR S 1, D0 LA A T i
H A TR SRR 5 R I BT ) Rl 5
4 B B Z 18] (4 Pearson A 5¢ 7347, L A K ) I 25K
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I 3 85308 A AR S A D HE I <6 TR R TR A 9B B 2
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oAt H 45 J o0 &% 8] 19 AH ¢ R B LE B/, U Pb
As (Cd [R5l RE AR [F] sAH AL, (H H Al o0 3R A7 A
[Fi) A A AT RE PR B0

X R B SR IE Ty B S R R R
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Tab.3 Correlative analysis of soil heavy metals in Taihu Lake Basin

Cd Cr Cu Pb Zn Hg As
cd 1

Cr -0.221" 1

Cu -0.215" 0.350 " 1

Pb 0.567 ~0.387 " -0.262* 1

Zn 0.082 0.282 0.368 ** -0.096 ** 1

Hg ~0.097 " 0.075 " 0.340 " ~0.069 " 0.351" 1

As 0.216 " ~0.194 " -0.042 0.456 " -0.071"" 0.016 1

e s 7E 0. 01 K- OB b2 A G

F4 KRS IERNBESESCEREBXESR

Tab.4 Correlative analysis of soil fertility data and heavy metal data in Taihu Lake Basin

Cd Cr Cu Pb Zn Hg As
pH {H 0.502"" -0.031 -0.136™ 0.316 " 0. 109 ** -0.276 ™ -0.142*
oM -0.094 " 0.072* 0.250 ™ -0.327" 0.232* 0.328 ™ -0.028
CEC -0.022 0.069 ** 0.177 ™ 0.294 " 0. 027 0.231™ 0.555™
N -0.152* 0.039 0.235" 0.450"" 0.181* 0.199* -0.160 "
0.454"" 0.088 ** 0.030 0.108 " 0.339 " -0.018 -0.142*
K -0.168 " 0.296 ** 0.212* -0.321" 0.263 " 0.138" -0.278*

e s 7E 0. 01 K OB b A2 5 AH K

FFAESIRITTERNER D HH Ph EFERE, X7
BT Pb fi g N & B SRR
2.2.3 HToHss

AW ST 1 4 R A £ rY KMO
Bartlett’ s BRIE K6 46 2% S 7, KMO {5 K T 0.70, % H
25 T 4 JE U Z B A O 35 B A 40 BT TR B
BRI R 0 45 KA 2 061. 846, KW & M 4 8 T & Z [A]

FrARM S U R A AR, AE TC R Z ) i L [A] 15
R Z EHER .

PR 73 M7 B EERR AT AT B TR 1 80 Y 24
BRET-AANTZ T, AR T L6
R, WHZ T 52RO R BT, MR ES RS
AT TN RAET R ILE 5 R R T RRIEAR
BT 3 AN, R STE R T 75% R
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Tab.5 Factor analysis of soil heavy metals

N ESEERIR ST 7 F 2 4 Ve 7 J5 AN Ao
PRAE(E D7 ETIMRER/ % R IUER/ % FREE O ZETTMRER/ % RAbuTER/%  RREE FETTmR/ % RIFSTER/ %
1 2911 41.590 41.590 2.911 41.590 41.590 2.416 34.517 34.517
2 671 23.870 65. 460 1.671 23.870 65. 460 1.477 21. 103 55.620
3 0.719 10.276 75.736 0.719 10. 276 75.736 1.408 20. 116 75.736
4 0.651 9.295 85.032
5 0.434 6.197 91.229
6 0.342 4.880 96. 109
7 0.272 3.891 100
ix Y e TV 1 03 4 I
1 2 3 1 2 3
Pb -0.767 0. 432 0. 039 Hg 0.767 0.201 -0.136
Cr 0. 658 0. 042 0.343 Cu 0. 741 -0.170 -0.198
Cu 0. 639 0. 425 -0.167 Zn 0. 692 -0.359 0.373
Cd -0.600 0. 450 0.525 As 0. 160 0.755 0.179
As -0.481 0. 442 -0.449 Cr 0. 345 -0.154 0.874
Zn 0. 448 0. 644 0. 362 Cd -0.106 0. 642 0.598
Hg 0. 385 0. 585 -0.395 Pb -0.116 0. 590 0. 644

T AR O W« 0 ST 5 B R 22 TR e A%
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