Ba% E3H
2008 4 5 A

iR (B RBEIR)
ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI

Vol. 47 No.3
May 2008

RFELE™ LT e s XS -3 o i & A

woR, B, A, FEN, FEE, S

(L RFHREAFE TRFR, 7R M 510275)

 E: ESuRERENI, FRTAREILG L TG XAEN+¥ELE Cd, Zn, Pb, CufginE
BPAMEEE, GRERY, ZEFEHLEERE A G AENELBEATTY, fFHHLHCd, Zn, PbH
Cu BRHOTHIESFIH 2. 19, 244,94 179.93 F1287.91 mg - kg~' o 4 FEL B HANNMER BB, Pb AN
PR, Zn FWABEREEM. Cd, Zn, Pb, Cu RESHAUSEBZ EBEEMRE (P<0.01), +1E
pH {EX} Cd\ Zn, Pb, Cu I RERAMSTEEHAKR, HEMREE, HEANRSES ZIn fl Cu R EMA

HMESERBETFMARR (P<0.05),
KEIFE: BLRE; LR, A, AFLPK
HESES: X508  SCERERINAD: A

THRE SR BN LR R E R
bR, THZNH T4 E I R AR . (HAE B
FEREW, MU ESR BRI AR IR 1%
QR LIRS R AR MR o R
B—RBOTENE N ER B SRR ESRB
Y, BESEABEERD Y, BER AR
AR EEFRS, XR AN 325§ + 91T
I AEER"™ o 0.1 mol - L™"HCL $2HUY
B R P AT S TRAT ) X IR 1A 0 B R
W, Bk RBRELRESBARET .

KW R EIHHE R A SRS RIS
A —E DR R B e e wEE T, BT, R
FEPIT REWT X JH FE - S 8 5 PR E,
XERE A LU TS Je s F B 5 R 15 YR DL B 5T
MIXFBA s WAh, DL BB R 2RO LI 4R
BRI R E I X DEE SRR, Xt
THABGS S RIBIRIEMREZ . AU RE K
AL T i 4 X 52 2 R ¥ Gk RO A O B ST
&, WERRF LY W T X A H A Cd, Zn,
Pb, Cu (B EMABSEREMHMERR, HE
FERF WD T XA H LT SR 5 ek,
X B R 5 G O FH SR L YIS AT AT A T AR
D B R TP LB K 5 LR 24 AR 3 o

1 MESTk

1.1 AERBERRRRE
KEIWT HALT RFHWE ST R AL, HiEE

« YRS HER: 2007 -09 - 18

IMEHE: 0529-6579. (2008). 03-0122-06

Bl W 2R 42 113°40'-113°43" | Jb45 24°30'-24°36', #*
X HAL W $hH 2= RS IX, 45350 20.3C,
SEPIEKE 1 782.7 mm, KREIFJ&— B K A4k
ZERPET IR, T X ER EFHBHT M, hE
R, TEAEET R, AR, 8.
H., ERREFHBSRT TZMYERTETR, 20
20 60 AR IF 46 4R K & B A FA k5B KR
WG AE RGP BRI R R K 1 BT UK
H KSR WL TR LR KI5
X ) 7K 7 EH B AL AR B 1 SR S KRS AR 21 4,
BRETES o JWEINRA “S” BRE 0 ~20 cm
KRBTGS, ARCHHEESELE, HEENE
BT, weE, o 20 B, FLMUAHT 8 pH (A
I Cd, Zn, Pb f1 Cu BB T H, AR ELH
B AR 100 B, FHDMERVE, Cd, Zn,
Pb 1 Cu S &,
1.2 SWAE

THERES pHAE (KL 2.5:1) A pH 3
E; BHKERERRTEN - bk, #
i Cd, Zn, Pb, Cu BHAESEAO0.1 mol - L'
HG%WEWim,ﬁ%ﬁimﬁﬂ%ﬁHﬂ
HCIO0,-HNO, 1A BRAE 3 DU 38, 2 I HH 5 o i 4k J5
&M R ICP-OES ( Optima 5300DV, Perkin — El-
mer Instruments, USA) M5 Cd, ; Zn, Pb 1 Cu &
&, WEHEN 3 WEEWTEHE,

EEWH: A8 BARFESHRBTE (06202438) 5 ik 985 TRIAE SEREHE A FETH
YEEE: W (1978 4£48), B, 14, BWEEREA: BEit; E-mail; xiabch@ mail. sysu. edu. cn




F3M

WOE%: KRF I T U XA H R E &R S B

123

2 ZR518
2.1 BETHESERESH
e I LR e X R F -1 66 L {7 4. 05

~5.71 Za, FE¥WEK 4. 71, A HEEEEE |

%1

ik (K1), —FHERFERIZ BRI
KRB IR E K R R T % X 38 £ 8 pH
1H, FZKENRMKX, —EBE LBnET £
R o

mEtEe pHA, AR ELELE

Tab. 1 The pH, concentrations of organic matter and total contents of heavy metals in paddy soils
e HHLR BESREE/ (mg - kg™')
IR pHE (g kg ) cd Zn Pb Cu

1 5.07 19.40 2.92 369. 15 195.29 366. 84
2 4.98 17.96 6.01 481.50 652. 82 559. 65
3 5.31 18.53 1.39 172.00 120.03 259.06
4 4.88 22.04 2.35 285.75 147.12 276.62
5 4.24 25.32 3.48 518.75 240.16 472.90
6 4.10 22.60 1.18 62.68 93.57 176.99
7 4.36 24.01 1.07 60.18 129. 65 286.79
8 5.7 22.62 3.05 472.69 166.55 335.50
9 5.70 14.76 0.93 69.93 72.72 136. 65
10 5.35 22.42 2.06 133.98 85.89 196.57
11 5.13 19. 86 0.97 94.78 57.07 136.45
12 4.77 14.33 0.54 49.35 ' 43.01 119.14
13 4.45 19. 66 1.24 116.98 65.58 - 156.43
14 4.72 : 19. 66 1.34 135.48 73.50 185. 65
15 4.61 21.61 2.97 193.88 82.93 175.38
16 4.10 22.31 3.86 518.56 323.50 502. 15
17 4.82 27.44 3.49 508.43 175.52 566. 02
18 4.05 16.79 0.49 41.98 35.75 37.79
19 4.15 25.78 1.65 ) 249. 89 143.37 299.79
20 4.16 22.31 1.36 “284.00 710. 18 467.66
21 4.21 27.74 3.59 323.89 164.41 332.08
FE 4.71 21.29 2.19 244.94 179.93 287.91
P 0.53 3.69 1.39 173.28 180.90 153.80
Ar R EZE 0.11 0.17 0.64 0.71 1.01 0.53

TEHE LB YRS R 14.76 ~27.74 g -
ke ' 20, FHEK21.29 g kg™ (F 1), HI
Cd BB 7E 0.49 ~6.01 mg - kg ' ZJad], FH{HE A
2.19 mg - kg5 3 Zn HE7E 41,98 ~518.75 mg
kg ' 20, FHMEN 244.94 mg - kg™ LHEPD
METE 35.75 ~710.18 mg - kg™ ' Z[H), F¥EN
179.93 mg - kg™'; 43 Cu BB TE 37.79 ~566. 02
mg - kg™ Z [0, FHIME N 287.91 mg - kg (R
1), SERLEARTFE - Kink (GBI5618 -
1995, pH<6.5, Cd<0.30 mg - kg™, Zn<200mg
~kg™', Pb<250 mg - kg”', Cu<50mg - kg™')
HHEG, 21 > 3ERE S, Cd. Cu, Zn 1 Pb Hy#EAR

AR 100% | 95.24% | 47.62% F114.29% , 15
RAREHN Cd > Cu>Zn>Pb, AU, REIWLF LT
UFRE 3 A) Cd, Cu, Zn, Pb 5YC LA L™
H, '
2.2 BHIRESEEUSRENN

RE W LT et XFE H T IEHE SR Cdy Zn,
Pb, Cu MAEMSEREZADH N 0.09 ~1.22,
5.77 ~123.32, 9.50 ~287.82, 8.66 ~219.29 mg
kg™, HFEHESH K 0.46 mg - kg™, 50.17
mg - kg™', 63.31 mg - kg™', 95.43 mg - kg™', 4
MESBHAERSTEILTERKF (82),
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Tab. 2 Available concentrations and valid coefficients of heavy metals in paddy soils

HERE EERAUSER/ (mg - kg™') BRERE %
Cd Zn Pb Cu Cd Zn Pb Cu

1 0.80 88.61 78.19 125.82 27.24 24.00 40. 04 34.30
2 1.22 114.78 219. 44 200. 00 20. 67 23.84 33.61 35.74
3 0.47 34.65 - 42.61 81.02 33.52 20. 14 35.50 31.28
4 0.54 63.37 50. 38 130. 54 22.83 22.18 34.24 47.19
5 0.60 123.32 98.71 219.29 16. 90 23.79 41.10 46.27
6 0.23 13.30 23.50 39.19 19.54 21.22 25.11 22.14
7 0.18 12.91 35.26 81.57 16.23 21.45 27.20 28.44
8 0.79 92.52 43.51 119.12 25.92 19.57 26.13 35.51
9 0.25 10.97 20.74 30.42 27.13 15.69 28.52 22.26
10 0.37 21.16 25.42 60.02 17.75 15.79 29. 60 30.53
11 0.23 16. 58 16.27 28.80 23.17 17.49 28.50 21.10
12 0.09 6.40 12.64 15.54 15.90 12.97 29.40 13.05
13 0.25 17.23 15.06 27.82 19.52 14.73 22.96 17.78
14 0.28 18.78 20.36 41.50 20.49 13.86 27.71 22.36
15 0.60 38.07 36.36 59.68 20. 04 19.64 43.84 34.03
16 0.79 109. 48 107.8 167. 65 119.93 21.11 33.32 33.39
17 0.71 109. 12 80. 66 198.91 20. 44 21.46 45.61 35.14
18 0.11  5.77 9.50 8.66 21.96 13.74 26. 56 23.15
19 0.32 " 42.30 50.70 - 99. 49 19.82 16.95 ' 35.37 33.19
20 0.25 47.30 287.82 138.96 17.90 16.66 40.53 29.71
21 0.54 67.03 54.61 130.02 15.08 20. 69 33.22 39.15
S0} 0.46 50. 17 63.31 95.43 21.05 18.90 32.77 30.27
PRz 0.29 40.57 69.98 64. 88 4.45 3.53 6.48 8.76
AREK  0.63 0.81 1.11 0.68 0.21 0.19 0.20 0.29

RAEMESSRAUGHERE (AME  EMBFTEME (P<0.01), S Cd, Zn,

BR/BREEE x100% ) Xt Cd, Zn, Pb,
Cu BNV B SCEIT IR, SERE, 4
MESBAUSEENE TRE L EAERSIER
B AMELBRTHERERES NN
21.05% . 18.90% . 32.77% ., 30.27% (F 2),
T 4 FESR N TEIE SR BE R, wEY
TREWLG T i X AE 48 i 1 s
Re MRYESE, FAH L P IS EETE 4 FhE
SEPERK, FEEYERBHER, HIKE Cu
MARERS, Cd T Zn §9A S0k R O X 8%,
Pb WA MR SR, BARBNENE, 5T
BOKFERNC; T Zn A S REORAR, A5 T
IKFERML (R 2) o VAR MEEFE VT A B 2Ry /K78 -
fBFSE IR T Pb b Zn B RRIRIRECR, 1
BHHEE", RITWTIR SRR KT
I X A FH 3, Pb Al Cu O R Cd
A Zn BE ‘
2.3 EsERESEUSSENKE

T3EF Cd, Zn, Pb, Cu FHUASSEESHLE

Pb, Cu SEMHM, XUMITEMERSSEL
MEZ 3G, HEVEHFRESFHIN: ¥y =0.198 3x +
0.021 6, y =0.231 3x — 6.486 2, y =0.382 3x -
5.512, y =0.404 7x -21. 113, HXHM AL RS
4351 0.950, 0.988, 0.988. 0.960 (&1, #£3),
24 TEpH{E, BIREESESERERE

WESEZEWXR

pH 5% Cd S BBREME, 5HUE Zn
FRIGK, MSAAE Pb, Cu FEGAMEE, H
HHXRMEEARZE (P>0.05); pH 5 Cd BEHIE
056, 5 Zn, Pb, Cu QBB MAAMK, HHAERH
#HARZE (P>0.05) (£3),

THEANFESES Cd, Zn, Pb, Cu HEBEIF
AH3E, HAHRRE N 0.368, 0.487, 0.121,
0.518, HH AN EERS Zn, Cu BREEEFE
X (P <0.05), LEAVHERELS Cd, Zn,
Pb, Co ARSEHFREBIEME, HPHHREGES
Zn, Cu GUSEEEFIEMR (P<0.05), g
Tl R S B SR B, K b b A 4R U] R B
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Fig. 1 Relationships between total Cd, Zn, Pb, Cu contents and their available contents in paddy soils ( * * P <0.01)
&3 Ay pH, ANRAEEREAE N AR
Tab.3 Relationships among pH, organic matter and heavy metals in paddy soils
TH AMECd ARE In AHE P FHE G HCd & Zn & Pb BCu  HHUE pH
FACL 1.000 0.877°* 0.458* 0.772** 0.950* 0.851"" 0.505" 0.744"° 0.225 0.233
FHE In 1.000  0.532" 0.942** 0.881°" 0.988"" 0.538" 0.888"" 0.447"  0.001
%A Pb 1.000 0.661** 0.502* 0.552"" 0.988"* 0.749"* 0.153 -0.196
BHHA Cu 1.000 0.822** 0.932** 0.654** 0.960*" 0.562** -0.112
& Cd 1.000 0.856** 0.546" 0.782"" 0.368 0.042
B Zn 1.000 0.554** 0.895"" 0.487" -0.002
HPb 1.000 0.746"" 0.121  -0.169
& Cu 1.000 0.518* -0.116
BB 1.000  -0.385
pH ' 1.000
o« x o HIFE P <0. 05 F1 P<0.01 B3EKFE,
LA MCuAENEZERERT Y. 4 HMESRNAN
3 4 i

PORE R RF I LT WX A H % pH 2
BRYE. RE WG L e XA g5 g & LA Cd

A RIER, Pb A Cu A MIERHET Cd A
Zn; Ph M RSURCR, HH IRk
Cd, Zn, Pb, Cu BRSHAYSFRZAL
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FARK (P <0.01), F4% pH {HXf Cd, Zn, Pb,
Cu S BRAMEETREMAKR, MAEREE,
AR Cd &S pH FIEMK, AN Pb, Cu
RS pH WHAMK, HEANETES Zn fl Cu
BEMABSTEEREEMARR (P<0.05),
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the association between heavy metals and organic matter

Characteristics of Cd, Zn, Pb, Cu Content of Paddy Soils in the Lower
Stream of Dabaoshan Area, Guangdong

XU Chao ,XIA Bei-cheng ,HE Shi-mei ,QIN Jian-giao,LI Hai-gian,LIN Xiao-fang
(School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: 21 samples were collected from heavy metal contaminated paddy soil to analyze soil properties, total
contents and available part of Cd, Zn, Pb, and Cu in the lower stream of Dabaoshan mine area, Guangdong Prov-
ince. The results indicate that the most important contaminants in the paddy soils in the lower stream of Dabaoshan
mine area are Cd and Cu related multi-metal compounds. The average total contents of Cd, Zn, Pb and Cu in 21
samples are 2. 19, 244.94, 179.93 and 287. 91 mg/kg, respectively. The coefficients of available parts to total
contents of Cd, Zn, Pb and Cu are high, and the coefficient of Pb element is the biggest, and that of Zn element is
the smallest. There are significant correlations between total and available contents of the four heavy metals (P <
0.01). In addition, the effects of pH on total and available contents of Cd, Zn, Pb, and Cu are not significant.
Organic matter contents are positively associated with total and available contents of Zn and Cu (P<0.05).

Key words: heavy metals; soil pollution; availability; Dabaoshan mining area; Guangdong province
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Research of Spatial Structure of Land Use Change
Based on RS/GIS Technology

‘ ZHANG Xin-chang ,XIONG Xiang-chen
( Department of Remote Sensing and Geographic Information Engineering,Sun Yat-sen University,
Guangzhou 510275, China)

ABSTRACT: Based on DOM, remote senéing (RS) and GIS technology were used to conduct a macro-description
and micro-quantitative analysis on the dynamic change of land-use in Guangzhou city. Firstly, extract the informa-
tion of land-use change for finding a general landuse change in all districts of Guangzhou city; Secondly, use Land-
Use Types Transition model to analyze mutual conversions between various landuse types and build a Land-Use Spa-
tial Position Conversion model for quantitatively analyzing the land-use type space position conversion; Finally, take
the Land-Use Dynamicity model to evaluate the land-use change in Guangzhou. The results show that the absolute
volume of land-use type change is huge, the conversions within the first land-use type predominate, farmland de-
creases relatively fast and adjustable land-use type increases substantially. This research is useful for the rapidly-
developing urban land-use.

Key words: land-use; remote sensing ; GIS engineering; dynamic change






