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Spatial Distribution and Ecological Risk Assessment of Seven Elements
in Soil of Xianshanhu Wetland
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(1. Zhejiang Forestry Academy, Hangzhou 310023,China; 2. Changxing Forestry Bureau of Zhejiang, Changxing 313100,China )

Abstract: Determinations on content of 7 element, namely Cu, Zn, Cr, Pb, Cd, As and Hg were implemented in the soils from different layers in 15
sampling points around Xianshanhu Wetland of Changxing, Zhejiang province in April, 2014. Contamination of above-mentioned elements was
assessed by index of geoaccumulation and potential ecological risk index. The result demonstrated that contents of most tested elements at different
layers in the soil around Xianshanhu were lower than national soil environmental standards, only Hg, Zn and Cd content was over-limit at some of the
points. The content of Cu and Cd was higher in the soil of roadside, the content of Cu, Pb and Hg was higher in the downstream of the lake, while the
content of Cd was lower. The content of tested elements had no obvious variation in the nursery and the marginal bank of the wetland. Most of tested
elements had no obvious regularity in the vertical distribution of soil. Index of geoaccumulation showed that the soil was not polluted by these
elements. Potential ecological risk index showed that Hg had medium to high risk index at some points, which was need to be paid attention.
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Table 1 Basic information of the sampling spots around Xianshanhu

SREEAR SRAEHBIL AR SRR SRR ARG
S1 1, BEEE 10~15°, #% ( Cinnamomum camphora ) #k S9 I dwN N
S2 SEHb N, AR (Osmanthus fragrans ) Ak, FEZ WA S10 AT
S3 YR, KT Si1 FLTA: L7 I B S 23 e
S4 A, KIKRMETEWD ( Salix babylonica ) S12 b= uE: 317 NI S A e/ e 1]
S5 PESEHIEL, IR T S13 T EAEAR T, K T

S6 TWiAM, RIFhEYIERTF (Sapindus mukorossi ) Ak, F#E S14 TR BRI, KT
( Toona sinensis ) ¥ F

S7 BT, AT S1s AT, KT, 104 EiESE
S8 MEHUAE,

1.3 #mEESHLE

2014 4F 4 H, #EEER 15 MESHHTERE, A TR E AR HIEP A ATEN, X 15 A REESARR
2R TS BIBRE, )20 cm<d<10 ecm, )2 10 em<d<20 cm, HJ2 20 cm<d<30 cm. G4 RHEH 3
A EIZR S RE | AN, BMESREL 1 kg, ZBRRNAGHRARYIE, EARIMARLE, TER=EN
HARKT, WHEE 100 B, 7 Pisesh s .
1.4 MEFHE

il BERAE GB/T 17138-1997; 4 A4t GB/T 17141-1997; 48448 HI 491-2009 ; B4 GB/T 22105.2-2008;
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Table 3 Reference and toxic factor of tested heavy metals

TiH Cu Zn Cr Pb Cd As Hg
-1
ZlLid/ (mgke™) 35 100 90 35 0.20 15 0.15
BIERY 5 1 2 5 30 10 40

2 HEREpH
%4 ELRE SR BERENLE

2.1 LA iﬁ:g; hELENTE S v Table 4 Relationship between potential ecological risk

factor and potential ecological risk index
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Figure 2 Spatial distribution of Cu content in the soil around Figure 3  Spatial distribution of Zn content in the soil around
Xianshanhu Xianshanhu
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Figure 4 Spatial distribution of Cr content in the soil around Xianshanhu
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Figure 5 Spatial distribution of Pb content in the soil around Xianshanhu
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Figure 6 Spatial distribution of Cd content in the soil around Xianshanhu
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Figure 7 Spatial distribution of As content in the soil around Xianshanhu
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Figure 8 Spatial distribution of Hg content in the soil around Xianshanhu
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AL 0 ~ 30 cm +JZHEMIAY 7 M E4JE Y, Cu, Cr, Pb, As SEIMLTER HIEREE—%brifk. Zn,
Cd. Hg 7EFr i S idbn, Hob He @R am, 45 MESHA 13 ANEbs, BbRER 28.9%, TFiif S13, S14,
S15 WSS Sl 1 f5LLE. Zn BOBARER 15.6%, S8 IR)Z. S10 2. S4 2L S1 213855 Hil
bR, 458 2 500 E. Cd 7E S10 BEHng A bR

MAHFIHZEASRE, TiFEN S13, S14, SIS HESH, Pb, Cu, Hg SEEE, Cd SRR, SN S5,
S11 A S12 ¥ERL, Cu, Cd EEIEN; S4 BIRFEIE N, {HRE: Cu, Cr, Pb, CdFl Hg &2 M s R AI(E
BB, HEWTHZA A 2 M ACICAL , KT M RIE R . 2 HUHAE S, S22 8% S11 /Y Cu,
Cd J As B EXE TAFRIEAKEE) S8, Cr, Pb & EHMEE T S8, FalMl Xt 3 H 4 a5 A0 52 A

e R, 2HESECHEE TR IR R LR, A CdEREZH SRR TP ELRE
T3, HERER Py FERZHIEP S RIKTRE . P2 AR,
2.2 (WAL IR EE BB E SR IEM

MFE S PuTLIE S, REHEPESEASRREHIFRIKY . Hg>Zn>Cd>Pb>As>Cu>Cr; W2 HIEMNHE4

A5 5 RBUKIKCR . Zn>Hg>Cd>Pb>Cu>As>Cr; IRZ IR EEJRAE H REUKIK A« Zn>Hg>Cd>Pb>As>Cu>Cro
Zn, Hg, Cd fEA L2085 FEFEK. XEACHRAINESR@brE A —8dE. FlE Zn, 7E.
WAEEZhA R 2 5>1, HAWWEERAS  250349<0.5, Cr AR REHE 3 A2 LPi’Jr/J\ SRRl
43 Zn, Hg, Cd MZSMIGAAY), BSRIPEMRTECR, BB s A Nohhiah; Hil 4 MESERN
TR MAEINS), BEEERUN, BAFREAK,
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#5 WAL TEEERAESTRAN
Table 5 Content and coefficient of variation of tested elements at different soil layers around Xianshanhu
ST 0~10cm' >10~20cm , >20~30cm
FHfE/ (mgeL") A 5 B % PIE/ (mgeL!)  ABRFEE% PR/ (mge L) A5 R B %
Cu 22.25 0.25 22.57 0.30 21.19 0.25
Zn 81.01 0.57 96.55 1.01 104.53 1.19
Cr 61.03 0.15 63.31 0.19 64.16 0.17
Pb 19.98 0.42 19.18 0.44 l6.11 0.41
cd 0.10 0.56 0.08 0.75 0.07 0.48
As 8.63 0.29 9.27 0.19 9.32 0.33

Hg 0.12 0.75 0.11 0.92 0.10 0.92
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Table 6 _Index of geo accumulation Igeo of 7 heavy metals in soil around XianShan lake
+/)Z/cm Cu Zn Cr Pb Cd As Hg

0~10 -1.24 -0.89 -1.15 -1.39 -1.59 -1.38 -0.92

>10~20 -1.22 -0.64 -1.09 -1.45 -2.00 -1.28 -1.09

>20~30 -1.31 -0.52 -1.07 -1.70 -2.13 -1.27 -1.17
RS AEAE SRS TR AN LI A AR R IR p Frl T2 ERIRI, Z55R0E 7, £8. £ 9.

TRIIRT 80, AbTrpaE SAGRA TN
TRAESK

FHEFE 4 PR ARERT IR, B Hg LIAM, HABE SR EX/NT 40, A TFRBESXEGESR, &
RSB, SHAOTELE:, He W) Efmcok, JRHTFIF S13, S14, S15 LUK S12 ¥ KT 40,
B ZE2l . Hg HOy5 9L 5 Eip b B )AL, Rl B/R&HEAL

/\k’ré&

F7 ALWIER L0 ~ 10 em R ESIRBIEAE SR RS () MZATEEESKEEE (RI)

Table 7 Potential ecological risk factor and index of single element at 0 cm < d=< 10 cm soil layer around Xianshanhu

SIRAEA SRS RS (E))

FEs Cu Zn Cr Pb Cd As Hg R
S1 2.48 0.72 1.57 4.55 18.68 6.56 46.97 81.52
S2 2.05 0.78 1.38 1.54 10.46 0.86 12.70 29.77
S3 2.37 1.13 1.09 0.80 2291 5.90 11.01 4522
S4 2.41 2.38 0.97 0.64 5.47 5.74 12.57 30.19
S5 3.30 0.79 1.66 1.97 12.77 7.37 15.89 43.75
S6 2.61 0.54 1.11 2.36 20.49 5.01 21.48 53.59
S7 3.18 0.66 1.34 3.62 16.11 6.99 9.83 41.73
S8 2.54 0.58 1.50 2.70 13.31 6.94 24.15 51.73
S9 3.00 0.89 1.46 3.67 12.51 5.81 19.64 46.98
S10 3.16 0.61 1.31 2.61 37.29 4.46 31.86 81.29
S11 3.47 0.58 1.31 3.08 13.49 7.48 19.59 48.99
S12 3.83 0.62 1.45 3.33 21.06 7.41 42.28 79.99
S13 426 0.60 1.65 429 6.97 5.32 72.83 95.92
S14 431 0.53 1.23 3.57 5.94 4.44 4437 64.38
S15 4.72 0.74 1.32 4.09 7.10 6.04 89.10 113.11

#8 WAL LE>10~20cm TEFESBHTUEEESKNRERE (E)

SZEBEESREER RD
Table 8 Potential ecological risk factor and index of single element at 10 cm < d=<<20 cm soil layer around Xianshanhu

SAITRAE A SR R (EL)

LIRS Cu Zn Cr Pb cd As Hg RI

S1 2.34 2.58 1.55 3.83 4.87 6.65 8.16 29.97
S2 2.43 0.38 1.78 1.09 14.38 6.41 7.59 34.05
S3 2.39 0.96 1.05 0.95 16.40 6.13 14.53 42.40
S4 1.97 0.41 1.07 0.55 3.48 6.61 3.34 17.43
S5 3.51 0.63 1.67 1.79 6.78 6.93 7.13 28.44
S6 2.83 0.46 1.31 3.27 13.78 5.79 17.50 44.94
S7 3.15 0.64 1.29 2.49 11.83 7.59 14.20 4121
S8 2.29 0.58 1.34 2.32 8.06 5.59 15.36 35.53
S9 2.34 0.91 1.87 2.98 439 4.54 15.12 32.15
S10 3.41 3.92 1.03 3.73 37.66 4.71 32.00 86.45
S11 472 0.56 1.74 245 12.19 9.07 19.58 50.33
S12 4.15 0.59 1.26 4.08 16.14 5.37 61.41 93.00
S13 427 0.62 1.30 3.88 5.60 5.37 80.63 101.67
S14 3.63 0.52 1.37 3.20 7.40 5.02 50.88 72.03
S15 4.92 0.72 1.49 4.47 6.32 6.89 75.15 99.95

3 WwhHEm
(1) Al A2 0 ~ 30 em )2, Kl 7 Moz (Cu) . B (Zn) 8 (Cr) . B (Pb) . F&(Cd) .



22 TS N/ N | A = N 53 364

RO ILMEALE>20~30cm TEFEEBATBEESNERY (E) MESEBEESRRIES (RD
Table 9 Potential ecological risk factor and index of single element at 20 cm < d<30 cm soil layer around Xianshanhu

BATRRAE A SR R (Er)

BE RI
Cu Zn Cr Pb Cd As Hg
S1 2.67 0.96 1.54 3.03 1.26 7.22 5.06 21.73
S2 2.32 0.47 1.58 1.06 15.24 6.16 13.68 40.51
S3 2.17 0.75 1.14 0.57 8.26 5.22 6.32 24.42
S4 1.94 1.04 1.05 0.54 11.09 7.96 3.68 27.29
S5 333 0.68 1.62 2.27 12.64 6.88 12.54 39.96
S6 2.57 0.51 1.19 2.43 11.32 5.14 19.11 42.27
S7 2.61 0.58 1.21 241 12.98 6.22 48.25 74.26
S8 2.58 5.29 1.55 2.55 13.10 5.85 36.51 67.43
S9 2.46 2.12 1.66 2.23 8.77 4.99 10.73 32.96
S10 3.34 0.39 1.08 3.11 17.18 4.81 42.64 72.56
S11 3.79 0.64 1.56 2.10 18.33 8.03 11.36 45.81
S12 4.28 0.74 1.67 2.36 8.54 7.95 20.59 46.13
S13 3.65 0.51 1.84 2.94 4.96 7.05 20.54 41.49
S14 3.53 0.48 1.36 3.14 6.13 0.58 56.91 72.13
S13 4.20 0.53 1.34 3.77 3.98 9.13 92.51 115.47

i (As) . K (Hg) , H 4 MocREERTER LHRE—%bs#E, 24 Cu, Cr, Pb, As; Zn, Cd, Hg
RS SO BlbR, Hob Hg @FRREE, 428.9%, Zn MEHRE A 15.6%, Cd7E S10 fSAEAEER; Mot
AR RECKE, 4R Zn, Hg, CdEEMARNEIAR; S10 SN0 Cd. Zn B EhR, S8 MM Zn S8
bR, WREFTENRRANIRIE,

(2) MBI AR B AR A ZETE S, HIEESIREK T iR B . ASSESEm g
MR AT P I 0 LB AR TS YA PR I e S e A B A R, S
I IE BT RIS E R EX ) ARSI IR, SEEAKE S5, S11, S12 8 Cu, Cd FE&E, T S13,
S14, S15 /) Pb, Cu, Hg B2E M. 1E 2 YT, SEIA8A) S11 89 Cu. Cd 2 As B EWINE TASE
IEABER) S8, HHAI TS . ARG BB ES B S ESE G . 1A, S4 A BFRRA, H Cu, Cr,
Pb, Cdfll Hg & A4 AR IR . B, TR %5 - ) F 2R LI 4 & B
AEHE .

(3) hHEFH R B4R A BN R . AZGEHE - S R A L H 15
LI AR R e 1 E A (BRI, 2RO 1R A T B, K
A CdHEREIBEPEREETHE2AREIE, BHSA o EREZHIPERIKTERZ . PE2HESE

(4) Al &0 -3 s S m b RBURE e, BT,

(5) M35 R, fEANLER =213, BRESE He SO HAM TS T A S G S55% , ToiE
ARSI . S12, S13, S14, S15 4% He ARSI SRZON hSFsAn , He AY75 YR 1%5 e 4 Hb A BT
B, EABEH, Zn M8 ERR, SoaEEd S R 5 65, (HHERIEA/NT 1, el ESE TR
AR, X SR IR g R —8, EERINT Zn (EHRLTTE TR, Hou e B i
TN

(6 ) AlLLiT8A I 2 e i - 39 e 235 SR, Vit 20l i 3 B AR A T IR A . B4 4 X R
S HIEE SRS B e, H A RO 2 E TR B S A R I R AR AR AR
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