ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 $35 % 456

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4E 6 A 15 H

H e
AU X A B 4 M 55 -4 R A I IR R AR L v BuR KA B A AR, HE, B E(2031)
FURK B IRIKIE TV FRAR ARG -vveeeeeemmenenenees WM, IRRE, ERE U FH, EW, 2 F AR (2045)
T R 5 RASRIURL) P BB AIFIE e R, F AT, RO, B AR, KA, N T, 2 #(2052)
t*ﬂk}”iﬂ[ﬁ?ﬁtﬁﬂpﬁﬁﬁfﬁ%ﬁﬁﬂ% .............................................................................. %ﬁ%ﬁ%,?ﬁ(2060)
KLU . P DMS H1 DMSP ¥ 0 A0 UL R ZBHIFGE covvererererrmrrreeneeeens R PLAE , [ , A (2067)
ALV A7 AT M TR 5 U B SRR oovveveeeeeeeeen B, 00T AR, R, Aok, N (2075)
T PERER K AR AP S ATEFIE +oeveeeeeeeneseneeens Edok, Kb A, KAk, 25 ik, T8 (2085)
F SR DK R IR ARTE Y AE Ty BT «ovevveeeermmmmm e INEN, shr k., 4 (2091)
T B B 1 VA T U AL IR AL ST T e veveeeemm e e e et ettt
...................................................... FESCEL B AN, B, £ R, E AR, A, A, T 4 X (2099)
YSTTYR IR AS [R] RS TK SCIEFRITFGT «ovvvveeeeeemmmmmmsemmmmmm e e s e KR, 2= M, B, A (2108)
b M X T 7K 532 BT TP SOKAEZERRAE oo IEE,EE S, B A, e, AR R A A (2114)
37 i R AR P S A VR R B AR TR T BT ] v oevevmeemmmsemmmmesini e TR HHE, R EFH(2120)
L0 R EOMA SRR S IR BN e AR B, WBW, R RIS, THE, ZRB(2129)
ST AR S IRV RS R AT A RO R s A A AR g e M, el B EA L EE KA F(2139)
BRI X s W TR AR A MU [ 73 A5 RIGYPEH eveeeeeenneee JRlwesr, 2 X4 B %, LL-F A7 R, HEE(2148)
Wjﬁ?ﬁﬁk*ﬁ%ﬁ‘i%?ﬁﬁ l‘ﬂ[ﬁﬂ(*ﬂ“/ﬁ‘@ﬂﬁHLﬁE"]Eﬁﬂlﬂ ................................................... ;@ 5( tht , $ FE , %;ﬂ\:ﬁ[( 2156 )
AT E R R B BN R B R L A A R AU BN ASARAL, e eeerevrmn e R, EAM (2164)
IS TRIBE S B T Y 1T 5 V5 2 AT 30 JES DR X T TR LA TR 61 52 [T B wve oo evvmeeemmmeemmi ettt T, EAM(2171)
W EFRAEXT R AL . B REACE M RBIETY - Bonl, Fa A, KA, R AT, KE(2178)
TR R AT IS TR PAHS BUITRE SRR - evvrererrmmrermnmreemnneeteiie ettt TusE WA BEM (2185)
{4y FAEWLER R R B AR ST IO [ BAII e evvenerrmmnermmmnneiie i, B IR, EREE, T, K A(2193)
TR T EAL S BRI EF v evvreeermmnse e XA, K EEBE, ERE(2201)
TS TAT S IR I AR KA LT AU BN FEE  weevvmereeremme e S| EHE, TIEE, SUHUM, A (2209)
AF + BAF H T B IR AL T b XA RAKIGIFTY  woeeeeeeeeeeeeene wH KR RE ERCRE, BN (2216)
(T -8-FR Fems bk 737 BT R A W SR 1) & U B W SR RERIE ST -ooeeeeeeeeeeeeees A, REW RE W B R, EAA(2223)
IR T A WIS 5 R A S ARTTFIE -eeemeenenenns XA ER G, KB K, KA, 2B AR, F E(2230)
B 5/ SE RS B AR R BRI B A M LR ALTIRGE cevvevreermmmmmneermmmi e JEFE EAE, AR A, N E, EREE(2236)
L2 AR TR KX TC G5 A1 A0 SO 2 A BRI S BB Y AR A PRSI, weeveemmmmmmmmn e HFRE,ERE B8, ZA(2241)
REFERLBRIS UK B T AL oo Bk, HAAA, AT, Eawm, HA#H, 528, 2485 (2249)
FRPH AR A A WIS e (POPs) K BE B S Hi JIAgll -oveeeene 5ueld  m A, RAT, B U, EEE, N AR, Y H(2256)
TR B P R BB S P B 4 J8 10 IR R A A JRUBS AT «v v eveverermmmrermmmemii i
.................................................................................... BEE, N, B0, EAE, EH R, B RH(2264)
R Al MDA HE P RS YR SAT TS oo ok, ERF, SHG KRR, B AT, T8, B AR (272)
MR 10 i b IR BRSNS YA E T BRI ooeoeeeeemeoee s
................................................................................................... i?}j}’%‘ﬁﬁ%’ Eﬁfé\,%Udj,gﬁﬁ(ZZSl)
ST HAL RS Frex IOFFHER A FRIREE A PIREHEI T oveveeeeeseneeeesneneens A5, KR OO, F ALE (2287)
X2 Z A R AR R AR KR T SR i e RO A FREIL v KGR, B, BT, T, A, A A (2294)
BT TR SR L B T/ NERBEE BRI T cvveeerrrrmmree s BRELE B, THE, RhEA, EME(2300)
FRPER™ LU 7K 2 SR 1 4R E ) A e S B A B VR IFGE - oeeeeeeeeeeee X = EWAE,MAEE, FH, 2 BR, BEF (2305)
T ( Corbicula fluminea) AT RIZVIURY h B AR AHE LM EERENE - EF BAF ¥ KSR, XK A(2314)
A TR = eI M AR RS - W, B4, 00T, P £ FE  BEK,HHEA(2322)
DGGE M T-RFLP ﬁ*ﬁ%ﬁﬁ?%fﬁﬂ'ﬁﬂ%ﬁ%ﬁ@?ﬁﬂ@ ................................................ ESE 1 , B 7/1: , ‘}gﬁ E:| , ﬂd& (2328)
T4 BTN BB IR AR PETIEIE o, WL, % &M%, 28 INEE B, LFF(2334)
BRI He P M BRI U IS L DA 19530 M2 TR RARAPE  veveereveee s T, RE M, £, H A (2341)
M WA AR ST R R R i S A BB TEME | AR B AT A BN e eeeeeeeeemmmnn e
--------------------------------------- TR L BT, E R R R, OK, KR R, T 4R B R (2349)
B = F DX M PR AN O BRI - veveevveeeeeeees b 0 F R E B A, X 7, B k4 (2358)
T L DA ] B SR AL AR P R IR AEARAE oo evveeeeeesseeeeess HIA, B, 7 A8 (2365)
it FH VO P 22k B 20T - S T 2 R BT M B KT R e KR, R, B B, BB, T (2374)
KIAAR BT 2O KR+ T8 B A RIEIIFIME cveveeeernene WEA, BER LR, B F 2 (2381)
PRSI - 4 4 SR IR B M BR A 2 FE R TG YT eveeeeeeees RHE R AT AR KB, B LI, 8] B (2392)
VLN ANZR BAROK B R VR IR O T 4 A0 AR SOLVG YL i A cevmmeeeeeeeeeeeeeeeeninins KA, HAKS, £, B, & XE(2401)
AN M T TS Y 25 R AR S 5 T IERFIRAEALOC R ATHIT woeeeeeeeereeiiiieees BRFA %, 2R, O IR (2411)
(R BPEREVE T /NAZ T A BEDRIR, R B TEGIITIE  vvvverevemrmreeeeeeereneenennnnnnnnnnans KE EAE, HEHE,ELWE, BAEE(2419)
KAERIRMAN TR LSRRI LEAEIFTE - evveeeeeenes REE BN, 8RN R AR, /AN, BRIE(2426)
IR 45 R [RGB A SRR IT AR R N 25 £ BT R BT G ZR G NMN <oeeeveenneeneenneeeeiiiiinnnnn x| e EK | 2k (2433)

(EREYAETT A =7 (2208) (AIE B2 AR 37 ) (2400) = H.(2084,2200,2229,2391)



%5 35 545 6 01 7 S S
ENVIRONMENTAL SCIENCE

Vol.35,No. 6
Jun. ,2014

BETAHEES TR RESPESRENIETR
R A TS XU B P A

BARAE2 PNGAT 2 R YR AR B R

(1. FREEAEP R BRI, 7 5106555 2. Il KRFIRERH% 5 TR, M
PATEVESEIII, M 510080)

BE . R CALPUFF Bz i Sy W AE B P B4 8 Ph Al Cd A TR AR B, IE(5 ) L 8k FE AT L Monte Carlo 5
PR MBI A 50 T 4 B TR AE 3 i) BN 55 R W A A A 4R Bb v G B A 13 i K BB E AT A
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Uncertainty Analysis of Ecological Risk Assessment Caused by Heavy-metals

Deposition from MSWI Emission

LIAO Zhi-heng'*, SUN Jia-ren'*, WU Dui’’, FAN Shao-jia’, REN Ming-zhong', LU Jia-yang'

(1. South China Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510655, China; 2. School of
Environmental Science and Engineer, Sun Yat-sen University, Guangzhou 510275, China; 3. Institute of Tropical and Marine
Meteorology, China Meteorological Administration, Guangzhou 510080, China)

Abstract: The CALPUFF model was applied to simulate the ground-level atmospheric concentrations of Pb and Cd from municipal solid
waste incineration ( MSWI) plants, and the soil concentration model was used to estimate soil concentration increments after
atmospheric deposition based on Monte Carlo simulation, then ecological risk assessment was conducted by the potential ecological risk
index method. The results showed that the largest atmospheric concentrations of Pb and Cd were 5.59 x 10 pg-m ™ and 5. 57 x
10 *pg-m | respectively, while the maxima of soil concentration incremental medium of Pb and Cd were 2. 26 mg-kg™" and 0. 21
mg-kg ™", respectively; High risk areas were located next to the incinerators, Cd contributed the most to the ecological risk, and Pb
was basically free of pollution risk; Higher ecological hazard level was predicted at the most polluted point in urban areas with a
55.30% probability, while in rural areas, the most polluted point was assessed to moderate ecological hazard level with a 72. 92%
probability. In addition, sensitivity analysis of calculation parameters in the soil concentration model was conducted, which showed the
simulated results of urban and rural area were most sensitive to soil mix depth and dry deposition rate, respectively.

Key words: CALPUFF model; heavy metals; potential ecological risk index method; Monte Carlo simulation; ecological risk

assessment
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Table 1  Characteristic parameters of MSWI sources

TRy TR ET—

i s inj.; f}iLEE Pb %;Zﬁiﬁ{ljm(ﬁ cd %;J;a.‘i;ﬁgfwﬁ
1 tasE 198 146 0.5 0.05
2 P 436350 0.5 0.05
3 Eivgzcs 290 900 0.5 0.05
4 ol 436 350 0.5 0.05
5 ol 436 350 0.5 0.04
6 Eivgzis 290 900 0.5 0.05
7 Eivgzas 436 350 0.5 0.05
8 ol 209 576 0.5 0.05
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Table 2 Evaluation index and grade division of potential ecological risk
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Fig. 2 Spatial distribution of concentration
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Fig. 3 Spatial distribution of potential ecological risk index
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Fig. 4 Cumulative probability distribution of risk index in the most polluted areas
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