’wau‘uf:m CODENIE CKHDV
b G S HUANJING KEXUE

a

2020

Vol.41 No.3 |
£41% 531

— — )




W % A3 Ha1 % H3 M

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4 3 A 15 H

H K
KITZ 5 PM, (AT SRR TR veeereeesssm s FANR, BEW, WER, R4 (1013)
ARG 5 54 T 5 B R K M T AL UM BORIARAT -+ -oeveeeevommmennns FEEF, wER, FB (1025)
FER TR ZE PM, ABZRAH A BRIR M wooeeeeeemeeeeme e ER, EWA, B, S, B, B (1036)
BAHTHT PM, , PRI SR LA LA R I - revvereeeessssees st
.................................................................. KB, R, BT+, g, 20, ZHE, W, BKAK, KEFHE (1045)
TR E RS TR TALERE  cooveerreree e T4, ﬁm FaE, RE (1056)
U X A BEE JHE E B S ORI R RIS -ooveeeeeveeoeeveee Bk, ARH, AW, BEE, BRI, $47, TKE (1067)
ST E A TAVATAE VOCs FEUEFE «+vvverereeesmermmeii i IW&, THH, ik, g%$ #X (1078)
BN TS VOCs FERAEAE BTEIHT +vvrveevreeeseeressmemssemsessisnss e WEH, G, FEH. S, ﬂﬂﬁ(m%)
VLA VO A TR AT R AT DU RIS B s BEE, BET, EFE fHE, BET FEF (1093)
%?Iad‘_*ﬁmi}%@&&vocs(g f[:jj:‘ﬁE .......................................... EL %ﬁ ;\Xﬁﬁ gﬁ;%}ij ﬁﬂ@ﬁ’é EE&,%%%(1099)
BN PR IFEFTIREE VOCs HEFIUERIE - vvevvverereemmeermeen e ettt
~~~~~~~~~~~~~~~ ARE DT, Fib, SRR, Bk, U, Ha e, B8 KE, R4H, By, BE, UE, 2%, HEE (1107)
KA T R IX T 2312 VOC%ﬁﬁii@‘%ﬁ{f .............................................................................. H—%g&j Eﬂ/i\} % EZE (1116)
2017 4EAZH M HONO WM Boxt K< 4kt BRE, Kk, KE#, D, A (123)
e ] T AU FASIE BB S HEBEEEL oo vvverrrermeemeee e BYLA, w0l D, W (1132)
SO EE KL LTO KR TS YIHERIIE L veeveereeree e B LY, BB, TR (1143)
E VI RS T 2 HE R IR BRI AR AN AT AESIEII e eveerm et e
......................................................... FET, GBS EHE, DA, b REE, FEE, hhA, fEE, BR (1151)
SHEBOTE & 50 KK ﬁﬁﬁm%mUﬁiﬁ%Eﬁm ..........................................................................................
........................................................................... %fg_’ ggyg\, E)EZET'%, Eﬁi, ?ilﬁﬂ‘, E%}’E’, Ei’ %%M ?;‘{ (1158)
Cy TR IX BRI TR A TG R A SRR <oveeereremseneesmeneeseicenens F Tk, 9&%”%, K, HET, éﬂ% A&, RE (1167)
KT R AT WK S AR oo FH, AR, AAE, e, Tik, AKX, BR, KT, M (1176)
T B ORI B2 AR R oo WHE, kK, BEL, HiRE, ﬁw Eﬂuﬁ,% 7, wx s, BRE (1184)
ﬁ@%ﬁﬁmﬁ%bﬁﬁ%&ﬁ%?*%%ﬁﬁﬁﬁ&m. ................................. B, KB, %5ﬁ HA kZ HRE (1197)
LT Sentinel-2 MSI 564 (901 1] 2% S0 /K (A B Wy 2 1) 3 58 KA - DA S O T ) '?JE&&(IBJWJ --------- EA4T, A, BEIF (1207)
W4 B R B VEMHKAR CDOM YE R JE UM 2 cveeeeeerrenner e %gg;ﬁ;( E[SEHEH T % (1217)
A TR A TEATES HRIE AWK B TR RUIRAMHT eerreerrrerreerreeee ettt
........................................................................... BRRK, FEM, B, KEF, KTFE, MK, AL, FTE (1227)
5 KA T A AT B T K G JE BB - ovveevmeermeemmene e kA, W, EE, FER, 24 (1236)
j(@ﬂ@ {%(Tﬁ/‘lﬁ]%ﬁgétﬁk%ﬁﬂﬁﬁﬁ(1997 20171‘:) ....................................... %& ﬂﬁ% %féyﬁ ﬁ;ﬁk;{ﬁ %K$(1246)
TNE 2 R T L S BRI TG R oveereeveeeemee e By, FUE, i%i BHAE, RAN, BRE (1256)
SERWVKIRE LR SE FG A1 MBFG SFAFAE BUK IR EP A +rvvvvveeoe E3, 3%, DI, 4, HEE, TH, £ (1265)
S DX B FE/ NSRBI IS B ITEAE o ooveeevvemnninne Wi, KR, FAk, B, REA, AEE, #5 (1276)
AT R POOE JURS €T U0] 7 I BRi, ETF, BE, FAh, BEE, 4, % (128)
TP kB Iy A 4 1 i B SRR BUK PR PR TR BB oo W, M, A, EHT, FRE RBH (129)
B g I T ERH, AR, T, Ak, BT, A (1308)
3 PR AL R T DR XTBEE — TREBER BB oorssomssoes o E# KRW, BHE, B, R2H, EX%(BW)
T AT ST SERE AT IS -+ vvereeermeemmmeiee s #%?,%% %¢ gﬁ BRI, % (1329)
S IX SRR 42 R 2 T B B oo FEE, EAR, T, hEK, X5 (1338)
I 00 e AT 3 3 K OB R R R A AL EUR 2205 TR TAT  woeveee e eee e
................................................................................................ @ﬂj%’ /n\%ﬂl%, ?ﬁlﬂﬁ(, ;ﬁ)@)@ %*W ok (1346)
KU SRS AT B T3 Y IR TR oo KEE, #it, BA, BE, AF, T, ZRE (1357)
USROG AR BT B DK PR A HUBERRRRAY 5 S AR A oo KK, BRR, £2%, TAK, HEHE, #E (1368)
TR ALK E R R AL RIS K IR oo L, ik, BEN, EE, A% (137)
PD-DPR R G AN T 157K 5 B M R EL R 7K S IR i U i R ER AR BB o B AR e v eeee e
........................................................................... Eﬁ(%ﬁ %ﬁj@ ig;g EH]%EX, ﬁ@:‘g‘ ;}L%}ﬁ\, %7{:5, i ) 1 (1384)
Fi% MBBR FLJ% 28R 5l CANON T L AGRRIHAL < verveervervemeemmeseenininiieicnce e fEW, %Tm,g@ﬁ #ie sk, KAt (1393)
Hiotk 208 R R B S TR SR - K5, %9, BB, A E%, TR, FOUE, HRE, FIUK (1401)
LUK RS NFEITRITG IR BRI SZHY  wvverveeermeermeeseerme e %m,iiﬁ,éﬁ,ﬂiﬁ,gmﬁ(MW)
FIATE RBRE B RS R T R B RE M EANE  «ovveerreermmerme oo WA, NHEE FHE, YAE (1418)
TR TS TR B S AT AL TR P LRI RS BE AL B EAN  wvveevemeeee e et
.................................................................. /ﬂ’jﬁ}}ﬂk’jl] [S):];}@JE g;ﬁé ;k%/\ E,& rJlJJ ﬁ]%l;F gggﬁj\(mﬁ)
Iikiﬁiﬂii?ﬁﬂj:%i’fﬁﬁf* ARG TG SRR < veevenerennmmeenien ?*@‘y\ J zj'c:g:F ;%[35 ﬂﬁ(1432)
B A T 4 TR A KU 2 [ AR <oeeveeeeeemereeeee s R EAE, ZEE, A, W%% iﬁg FME (1440)
T = A LT L AR BRI R R ) 2R T TR LR AT wovveveermevmeemeemmeniieie e B, HEE, %g(mw)
B e e e N ?W,?Eﬂ SR, REH BEN, Bk, KL (1456)
CTHEFE 2 X A AT IR AT IR TSI -oevvvvvveneeoeooeseo B, HEE, AT, HTE, FUE, KEZ (1466)
ﬁmﬁlﬁ 'ﬁ%MHE@ﬂﬁﬁﬁﬁiN OQHFﬁﬂ(E’JE; [’] ............................................................ Jﬁ[zg b tb#{g xljfﬁ%\’ g&, Té’g;ﬁfr (1474)
KINEWRITE 4 Eqﬁﬁqwm.gm FEJEZR  ceverrnee e IWHE, HEE, R, RE4 (1482)
EBEERIEXT AT IR | M0N0 FT LS A TR I SR covvvvvvesssnis Bl BOE, FRE, 45D, KE (1491)
HERPB S A PO S Y RO BEALIE B O +vvvvvvvvveeeessssss FRA, ARE, RTT, AXE, B, KLE (1498)
SNETEREIT AsS* 0 F KRR T R As DR BUITEAIF] «eveervermeereememmeese e
........................................................................... X HE, EEF, REA, BAE, KEH, S, NEE, HLF (1505)

(FEERPAVIEIT ISR (1024)  (RIERFP)AERTTIN(1092)  fFE(1226, 1264, 1417)



)
(= SR In B R £ 5413 531 20204731

Eco-Environmental
. . Vol41,No.3 Mar.,2020
Knowledge Web Environmental Science ol#l, No.o Mar.,

TiEHHmAKE T RESRNEER K RIBRER

ZHEF, D, BRI, R, gt

(1. P ERE B A SR oG T 5 KA S E R E SR E, b 100085; 2. hERERE A2, dLa 100049;
3 EIEE ARG RN SR E SR, SRR 459000)

TE . HBRBORIREAAR H L8 4 )R & R0 m 8. A LB Tl 3 X sk F o ) SR G ML 1 5 s 1T
2537 138 Cd, Pb, Cu Fl Zn & HARA0 B 25 S0 A REAE , 312K FH PCA/APCS *%%”XT:!:E% Cd., Pb, Cu Fl Zn 154 Eféﬁ&ﬁf kit
ToMr. 52 52011 4R L, 2017 4FEAF5EIX +38 Cd, Pb, Cu Al Zn & SR I INEaH. 25 Al 434 I Cd Al Pb i 7E 2
A IR VAL ) 2R 5 2 TR, Cu Al Zn S 7E 2011 AR R BN AL 17 BB WA, 2017 43R 00 NP L i) 4B 2
WikAAR. 5 2011 4FAREL, 2017 4F Tk iS5 YL 04 Cd, Cu FI Zn BTHR 243538 i 5. 58%. 10. 4% FlI 20. 4%, % Pb 57 #k R FEAIK
19. 7%; HE X Cd Al Ph STkR4> BN 3. 76% 1 24. 8%, %t Cu Al Zn TTERRA> BIFEAL 9. 27% il 4. 31% . HIRAHEFEAR T
Tolb 75 Y VAT R Y X 38k 138 Ph B {EX] Cd., Cu Fl Zn IS YRt A, B0 Cd Fil Ph IS5 Y i 5 R E .
KRR A L4, EEE; Tk kR, rhsarR; JFIRG)

FESES. X53 XEHRIRAD: A XEHS . 0250-3301(2020)03-1432-08 DOI; 10. 13227/j. hjkx. 201907254

Spatial-temporal Variation and Source Change of Heavy Metals in the Cropl'and
Soil in the Industrial City o [ ¢ | 'y 4
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LI Yan-ling'?, LU Yi-fu', CHEN Weidping'f § YANG Yang'*, CAI Bin | e 4

(1. State Key Labomtory of Urban and Reglonal Ecolog¥ )]Eie_search Center for Ecp EnVlronmental SCIences Chlnese Academy of
Sclences Beljlng 10(]085 China; 2. University:, Qf ’thnese Academy of Sciences', Bel]lng 10q)49 Chll’ld 3. Key Laboratory fot 4
Monitoring and Re’medlatlon of Heavy Metal Polhited Soilsof Henan Province, leuan 459000/, China) "

Abstract: Env1r0nmental policy regulation affecls the a(cumulatlon of heavy metalsf in soil. Two soil surveys were conducted in
farmldnd in industrial cities. Classical btdtlbtl&él dnd gegstatlstlccﬂ methods were dpp‘hed to examine the content changes and Spdtldl-
temp: "ral distribution“haracteristics of Cd, Pb, /Cu,/ “and Zn in, so0il.t The pollution sources and their contribution rates were further
analyzed by a principal component analysis/absolute principat” oomponent scores (PCA/APCS) model. The results indicated that the
concentrations of Cd, Pb, Cu, and Zn increased during thestwo perlods The content of Cd and Pb in the spatial distribution decreased
from northwest to southeast in both periods. The content of Cu and Zn decreased from north to south in 2011, and gradually decreased
from northwest to southeast in 2017. Compared with 2011, the contribution rate of industrial activities increased by 5. 58%, 10. 4%,
and 20.4% for Cd, Cu, and Zn, respectively, but decreased by 19. 7% for Pb. The contribution rates of the other factors to Cd and
Pb increased by 3.76% and 24.83%, respectively, and decreased by 9.27% and 4.31% for Cu and Zn, respectively. Relevant
measures have reduced the accumulation of Pb in regional soil caused by industrial activities, but not Cd, Cu, or Zn. In addition, new
Cd and Pb pollution sources need to be paid attention to.

Key words : cropland soil ; heavy metal ; industrial development; spatial-temporal variation; source identification
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Fig. 1 Land use types and sampling locations in the study area
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Fig. 2 Spatial distribution of heavy metals in soils of the study area
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Fig. 3 Spatial distribution of soil heavy metal relative increments (Rl) and absolute increments ( Al)
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Table 2 Factor matrix for heavy metals in soils of the study area
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ESRTR PC1 PC2 PC1 PC2
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Zn 0.763  0.376  0.731 0.270
Cr 0.846 -0.238  0.046 0.938
Ni 0.714  0.185  0.080 0.959
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Fig. 4 Spatial distribution of principal component factor score in 2011 and 2017 in the study area
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