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Analysis of First Flush Effect of Typical Underlying Surface Runoff in Beijing

Urban City
REN Yu-fen, WANG Xiao-ke, OUYANG Zhi-yun, HOU Pei-qiang

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: Rapid increase of the urban impervious underlying surfaces causes a great increase of urban runoff and the accumulation of
pollutants on the roof and road surfaces brings many pollutants into the drainage system with the runoff, and it thus becomes a great
threat to the urban water environment. To know the runoff pollution process and to build scientific basis for pollutant control, runoff
processes from the roof and road surfaces were monitored and analyzed from 2004 to 2006, and the runoff EMC ( Event Mean
Concentration) was calculated. Tt was found that two types of runoff were seriously polluted by COD and TN. The COD and TN of roof
runoff exceeded the fifth level of the surface water environmental quality standard ( GB 3838-2002) by 3.64 and 4.80 times,
respectively, and the COD and TN of road runoff exceeded by 3. 73 and 1. 07 times, respectively. M (V) curve was used to determine
the relation between runoff volume and runoff pollution load. Various degrees of the first flush phenomenon were found for TSS, COD,
TN and TP in roof runoff. But this phenomenon occurred only for TSS and TP of the road runoff, and on the whole it was not obvious.
Properties of the underlying surfaces, rainfall intensity, and pollutant accumulation are all important factors affecting the roof and road
runoff pollutant emission characteristics.

Key words : urban underlying surfaces; surface runoff; roof; road; first flush effect
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F1 EEMBEEEZRHN EMC
Table 1 EMC of roof and road runoff

B bR EMC yaFl/mg-L~! ¥/ mg-L-!
TSS 0.59 ~187.02 37.85
RMAZR  COD 0. 37 ~650. 26 185.76
(n=102) TN 0.08 ~24.10 11. 60
TP 0.0002 ~2.38 0.43
TSS 5.43 ~451.93 189. 05
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(n=144) TN 2.26 ~8.19 4.14
TP 0.15~0.28 0.18

el kAT ASTRIRE BE R0 16 vh Rl R 52, X 2004
£6 A 16 H , WA COD, TN 1 TP k1 T ¥tk
IR, 50 WA 48% | 45% T 57 % WA% i 2 5
T 45 H 80% 75 Ye i fif 5 TSS WA KA 4 v

Fill %GR . 2004 4E 6 H 30 H,COD 1 TN k4= T 4]

RSO, 3 80% TS Y B far | K AR AR U
7 AR Y HC A 23 ) S 52% F148% . 2004 4E 7 A
10 HA17 H 29 H BT A 15 3935 & AT 9146 vh il
B, 5 F 7 A 10 H#%HF 80% ) TSS, COD, TN
TP G far, BT 2 A 1R 2 000 o 4 o) R R O R Y
54% . 39% . 50% 1 58%. % T 7 H 29 H#H
80% ) TSS, COD, TN Fl TP i fif , & 4 Y42 I =
IR RS 28% | 61% | 56% F151% . 2004
8 H 12 H, RA TSS &A= W 840 46 v kil R4 1z
16% W42 i Bt 47 1 80% K TSS A far. X
8 H 27 H,TSS. COD il TP 4 %) 4 wh il %07 H
5T 80% 1175 Y 17 far & A= B A% I 1 40 il 2 53%
58% Fl1 58% .

1.0 — 1.0 1.0
0.9 | (a) 2004-06-16 0.9 | (b) 2004-06-30 0.9 | (c) 2004-07-10
= 0.8 2 = 0.8 - 08
& 0.7 & 0.7 & 0.7
2 06 06 = 06
@3 i § 0.5 g 0.5
B 04 K 04 x 04
B 03 Bk 03 B 03
02 | ¥/, 02 | 4 02
0.1 0.1 0.1
i : 0 # 0
0 0.1 02 03 0405 0.6 0.7 0.8 0.9 1.0 0 0.1 020304050607 08 09 1.0
1.0 T 1.0 1.0
0.9 0.9 0.9
= 08 = 08 0.8
& 07 & 07 (0.7
2 06 2 06 2 06
E 0.5 E 0.5 05
& 04 K 04 < 04
EE ® 03 03
0.2 02 1o 0.2
01 (d) 2004-07-29 ol VB (e) 2004-08-12 i (f) 2004-08-27
0 0 0
0 0.1 02 03 0405 0607 08 09 1.0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
AR SfiE

BB/ SRR

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

B2 BEEREHR
Fig. 2 First flush of roof runoff

WFE A R B  [F— R AR bn A LR 4
B e A IO 14 5 R AN T T[] — 8 s 1A [] )
RIS TRt 3 B G A [ B2 ) 4] e R A% 5 D
PRl — 2 J22 T Ak A U )R TSR S W O 152 e
FFRTFSF ] P53 R 2 ) 52 W), A8 30 #5417 175 G ) 1) E 0 ol
SABRZES; IRAEA R B RN 25 AF T, R
i 2 [ — BB i, ALK R AN AR DR A
HRTIUTTS e  S B AN [R] 5 5 A TR I SRR
E P NSREY S NURIIPS SRV A Al D PN S Tzt
WRER R BRI P I R 0 BB R AR T
TR K T A B, T2 I 2 — 4 T B G A [ Y X
s, — A A RSN B BRI KA

L5 Y IAEms R A B, FERE I & AR BT 5 Kk
G R GREUTIBIE
2.3 FRIAAR PR LR o 500

S TR UL PRI 2 b ) 2550 1 G 81 3 7, 2005 41
8 H 16 HIWFEM , 70 HE 10% 1 12% B42 #5717
T 80% I TSS Fl TP, ¥ n th il Z N AR 58 7 s %3
FETRAE 4 h PIFETRIE 100 mm , 7E% 5 K™ 091 — H
BT B, H B 200 K43 1) 6 T DR i s
W AE,2005 4F 8 H 16 H 1Y [ Y 75 [ TR A A 40 30
BRI A TS et &, 2006 457 H 23 H /004
70% 1 73% WAL T 80% Y TSS Al TP; HiAgx
Pt R (18 H At A 20 A B S8 40 2 ol 07 S R



376 7S

B M

—6—2005-08-09

BRI B

—%—2006-05-26~27
—5&—2005-08-16  —%—2006-07-23

Eabin= (0S8

B3 HEE

01 02 03 04 05 06 07 08 09 1.0

-3

R Rl

—6—2006-07-24 —E—2005-08-12
—t+—2006-07-31
1.0

09 r

0.8

gO.S-

&
B 04 f
03t

021

01 : (b) COD
0

1.0

09
08
0.7 r
0.6 [

05

B B

04

03

0.2 [

0.1

0 01 02 03 04 05 06 07 08 09 1.0

AR SRR

Fig. 3 First flush of road runoff

AR T AR, 8% T — R T ) DX
TEAN [ ) 5 R 1R 3 T 03 B 5 0 T ] — B 00 3
A BIEK DI AN [R] #6400 S0 420 O 2 405 5
R ATS YRS (E B A R R I R A SE A T
P S L 49 ey s 2 Bt A TR A I, (6745
R385 RO A4 R AN B A

3 it

3.1 WA R RN B 5 E

Gupta Z5 A7k o R 47 F) S5 5 2 A o g T
VIR B TS S e BE v T S B BERY TR 2, A 2R
M(V) A TR Z b BN & A T 906 oh
WBONE, # M(V) ERAL TR Z T WA A2 i
FURXHG YW i fi R 200 | 100 B R0 1 v i) SR 42 &
. Lee 551 HIRIIR vhi) R BORE AT 1 ARHIWT 45
Wb i) Z UM T 1R AE T WG PR B R
T 1 WA . Bertrand-Krajewski 25" F AT 7 v

DUV Sy gt BRASHIESE b BT /TR 309% LAY RO AR 1%
W E/D 80% i fai. Vorreiter £l Wanielista*>* S
WU 25% 72 A 4% 17 80% (175 Yy 1 faf ok FLE.
FE AT ST N AR TG AT T 5 2, WA AN ) A8 AL O ik
3.2 JR UMK AR G HR ) R0 ) 22 5

PR TR UL T A 1 i o R B2 TR A8 i A A E
SR, TR TSS A TP 7E [l — 37 [ R ) e % 2
TR ZLARI bR RSO T LA A S — B, B
ALY TP A1 TSS EA TR IR BYAH G, &2 3 TP
T B RAR TR S AETE. Deletic™ 7E Miljakovac iX
B IX AP IE R, RN m B R g2 )
WURLITRR Y | 5 7K R SR A% R T DA™ A= 400 iy o k) B
G5 MR TAR Lund 3o DA R B, 30 A
2, o B Y R A5 T R E TS Y ) TR R R A A
SIURVEA WA BV 56 TR A 8] - AR AR M 75
ey ookl 56 42, DA TE R IR AR KRB AR TR, %)
RIS A 2 % . Ballo %75 7 LT AOBFSE



134 FEFEIFAE AL nUl iy g 50 T 4 08T 3 R AR 175 0 i i 2800 7 377

WRB X B R AR o MR AR R A A T AN R 7
JEE B0 iy iR ARE , S TH ) TR AR 2 B R e
TR 3% T A2 30 175 G i b S8z HE A 583 , AR 22 i
BB NG KA F 1 S AR T 45 R 2k

L. B A1 D A S A AR 22 A 458 s 00 b Y
220, BERPROL R 225045, 5 LIRROFSE e, A
WFFE A o A O ) BIF 57 A ] R 8% TR A8 9 8 0T 5 I
) A 22 00) , B2 S BOZ MG HE R Z —.
3.3 b R RS 5 B R/ IN AR S PR R

Wee T 0 Sl T AR B TS G B R | R
TR Z2 AR, 15 e R B 1 RN 2 Z2 R I R
SN BLAE [ RN O B | PR L R R 2 [A]
TF1 5] B 25 , 75 Qe E 225 A5 TR 38 A S R R KL
RT3, RADEFA07 P [ P8 R 6 ) ABAC , T 7K 0]l 2 S o
WP AR | 45705 ) 75 e it 22 | () R e A X
TSR BRI e AR A5 Qe ) RBUR SR AF T
28 TR AOAC, R ZK X 175 S B R A TG, A2 v
15 YW RE i 2 ARG, e W et 5 7 e P Sk 2
EIGARCER

Lee %510 X 70 fify o i 50 07 i 98 5 % B, 00 0e
ORI SO 55 JBE A /N A5 1 7K THT 8 DR /N R 686 R i AT
SR ALK T /)N o RIS , 900 26 e ) 2580 2 A9 e T .
Sl RIS 2 N G sh gk, A& H
AR AT A T OGP e T
RAEERA TR EY IR, 1 U R F AR O P s e )
HEEENS & STV Pl IS S W : o) Or g 4eill |3
YR T A 7T P52 129 R SIS gy b A
50% FESRTI A2 PR T T2 AR B
U 5o NS B O i 7 = Al S s s P T 2 22
T R KR WA BE G B ek A B B 5 e ) A
RS AR BRI ok, BEAR TRAE AR KA H. i T
TP NTES | AR L B b 2 b7 3R 7B 28 14 AR
(AT B T AR Y32 N R DR 2852 ) L Ja v 2R 20 ) kg
FI AR i OB 5

4 it

(1) 38 2 XoF =2 T A I T A8 O W O 75 3
PIFPAE LAY TR I EMC YRR LA R348, & B 2
FEULH COD FI TN ¥5 425 ™5 ; BRI A COD
HUTN 43 5 bR 3. 64 F1 4.8 4% FRTE ARV COD
FTN 4358 kx 3. 73 F1 1. 07 £5.

(2) R M(V) 2 W2 it [l Vs g% 6 far 1)
KR, KRBT YY) TSS, COD, TN F1 TP k&
AT S TRVRE E A s it B 5 08 T 40 s e ) B G

FERILNy TSS FI TP, SRS W] 5. K T o
RER R L | 5 ) SR AR L A5 0 2 52 el a2 T R 9 T
PR TS YRR E A 520 R 2R

SE WK

(1] A A, BRA T S80S Je i B Rl [ 7] B8R
Bl 1998 ,19(5) :87-91.

(2] BRI AR, AR HAS RS BS HE s e mi [ 7],
PR ,2000,21(2) :98-100.

[3] FEsi, 8EA, B, 55 ABEKREHAKBRERTS R
HRRLARTFET]. B TR AEHR, 2010, 4(9) : 1950-1954.

[4] USEPA. Meeting the Environment Challenge[ R]. Washington
DC. US EPA, 1990. 46.

(5] ZERE, X XVT5H, S 3T RE R AR IR R SRS gL A i
SGHTFCHERELT]. SRTTERET SR AR AS, 2003, 16(6) : 283-
285.

[6] FRhigERR. FEOFN[M]. (i) Bl RIS LR,
1999.

[ 7] FEe, kP, WREE, 6. R#IKUCE & Ik 5 m s ll m i
FHHEERI[T]. Ol REERL 22, 2005, 24 (21) ; 118-
124.

[ 8] ML, BH, BlkR, &5 W ERAR S U TS YL 0 far 4l 55
5OrHi[1]. BHERIER, 2006, 26(3) ; 384-391.

[9] LeelJ H, Bang K W. Characterization of urban stormwater runoff
[J]. Water Research, 2000, 34(6): 1773-1780.

[10] Kim G, Yur J, Kim J. Diffuse pollution loading from urban
stormwater runoff in Daejeon city, Korea [ J ]. Journal of
Environmental Management, 2007, 85(1) : 9-16.

[11] Lee JH, Bang K W, Ketchum L H, et al. First flush analysis of
urban storm runoff[ J]. Science of the Total Environment, 2002 ,
293(1-3): 163-175.

[12] Brezonik P L, Sadelmann T H. Analysis and predictive models of
stormwater funoff volumes, loads, and pollutant concentrations
from watersheds in the Twin Cities metropolitan area, Minnesota,
USA[J]. Water Research, 2002, 36(6) ; 1743-1757.

[13] Gupta K, Saul A J. Specific relationships for the first flush load
in combined sewer flows[ J]. Water Research, 1996, 30(5) .
1244-1252.

[14] Gnecco I, Berretta C, Lanza L. G, et al. Storm water pollution in
the urban environment of Genoa, Italy [ J]. Atmospheric
Research, 2005, 77(1-4) ; 60-73.

[15] AEEZF, ERE, Jhvk, S5 IRTTAS R T 4 iy e A2 i i
Ye[J]. AR, 2005, 25(12) ; 3225-3230.

[16] ¥, XU, Wik, . gk b o 4% O 15 e hd 25 2 A
SRIG R[], MRS, 2006, 25(6) : 994-1002.

[17] ##, NG, 20k, % WMl RRL-BEHARRAEES
R RN [T]. BEERE %, 2009, 30 (8): 2241-
2247.

(18]  ully, Aeffi, wude, S5, GVTIRTTIR R AR A 77 095 JL FRAE
WHE[J]. FREERLA, 2008, 29(1) : 19-25.

(197 ZEENR, FHakr, Relkm. JE TR WA TR I Ay -E R R
TSP E BETTE[J]. BREEARIP, 2002, (5) : 46-48.

[20] ZESi, FHEIE, MTARZE, . BOUTT I X R M AR i e



378 woo%sm B 34 %
frxF 2 K AR STk [J]. B E R EERL A, 2007, 27(3) . conference on urban storm drainage[ C]. Lausanne, Switzerland ,
312-316. 1987. 40-46.

[21] Z3, JHBW. WL 5A0 ﬁ“ﬁ,:[‘&ﬂﬂx{uuﬁi MR [30] Ashley R M, Wotherspoon D J J, Coghlan B P, et al. The
it R S5k BT [T ]. B R4 2009, 30 (2): 368- erosion and movement of sediments and associated pollutants in
375. combined sewers[ J]. Water Science and Technology, 1992, 25

[22] fa[pRZ&, 25507, FLEOA, 5. s fH X ) 2 AR i 15 (8): 101-114.

YUEAE[T]. "PEZKHEK, 2005, 21(2) ; 101-103. [31] Bertrand-Krajewski J L, Chebbo G, Saget A. Distribution of

[23] &5, JHEN, MK, 5. Wl BKAR R M TE JokE 5 pollutant mass vs volume in stormwater discharges and the first
HEBFIERF sE B [ 0], K BF2=HE B, 2006, 17 (2) . 288- flush phenomenon[ J]. Water Research, 1998, 32(8) . 2341-
294, 2356.

[24] Z3E, F :zé‘ W, MTPREE, S5 st BH M X T R K XOR [32] Vorreiter L, Hickey C. Incidence of the first flush phenomenon
PERETAR TS Yot B S HERGRAE[ 1] . MEE Rl 424 4R, 2006, in catchments of the Sydney region[ A]. In: Australia; National
26(7): 1057-1061. Conference Publication, Institution of Engineers, 1994. 359-364.

[25] LiLQ, Yin C Q, He Q C, et al. First flush of storm runoff [33] Wanielista M P, Yousef Y A. Stormwater management[ M]. New
pollution from an urban catchment in China [ J]. Journal of York, USA: John Wiley and Sons, 1993.

Environmental Sciences, 2007, 19(3) : 295-299. [34] Deletic A. The first load of urban surface runoff [ J]. Water

[26] Z55r, THENE, FLERHT, 55, 2 YR I (7] o sf ) 6] 3ok 7 4th 2 Research, 1998, 32(8) : 2462-2470.

ARG B2 [ 1], SRS RF2%,2007,28 (10) : 2287- [35] BalloS, Liu M, Hou L J, et al. Pollutants in stormwater runoff
2293. in Shanghai ( China): implications for management of urban

[27] SR, FEm, Auﬂ' OB DR R RS runoff pollution[ J]. Progress in Natural Science, 2009, 19(7) .
”L%{Eéﬁf[ J]. BREERL 2006, 27(9) : 1753-1759. 873-880.

[28] %Hiﬂﬁﬂi‘u KRR W A B ik (M. (BB = [36] fEEIF, FACRE, BB =, 5. Wi e = i b AR s
R AERC: PEPRER R, 1989. 103, 108-110, 278- YW BT AR LRSS ()], FRBEARLE 24, 2006, 26(4)
283, 354-356, 362-366. 601-606.

[29] Geiger W F. Flushing effects in combined sewer systems[ A ]. [37] ZeclE. - aEsnl vl S SO S i 1) ik b 428 A B 5 e 67 e () AT

In; Yen B C (Ed. ).

Proceedings of the 4th international

FPEREFE[ D], B [IHFR, 2008.



HUANJING KEXUE Vol.34  No. 1

Environmental Science ( monthly) Jan. 15, 2013

CONTENTS

Characteristics of Total Gaseous Mercury Concentrations at a Rural Site of Yangtze Delta, China «+esereereerveresiereniennenenenienes DOU Hong-ying, WANG Shu-xiao, WANG Long, etal ( 1 )
Compositions of Organic Acids in PM,, Emission Sources in Xiamen Urban Atmosphere -+ YANG Bing-yu, HUANG Xing-xing, ZHENG An, etal ( 8 )
Analysis on Water-soluble Inorganic lons in the Atmospheric Aerosol of Xinglong LI Xing-ru, SONG Ai-li, WANG Ying-feng, et ol ( 15 )
Effects of Gaseous Compositions the on Simultaneous Removal of NO, and SO, from Simulated Flue Gas by Ammonia Absorption ««+:««+sseesereeeees WANG Hong,ZHU Tian-le, WANG Mei-yan ( 21 )
Comparing the Ammonia Volatilization Characteristic of Two Typical Paddy Soil with Total Wheat Straw Returning in Taihu Lake Region WANG Jun, WANG De-jian, ZHANG Gang, et al. ( 27 )
Real-Time Analysis of Polyvinyl Chloride Thermal Decomposition/ Combustion Products with Single Photon Ionization/ Photoelectron lonization Online Mass Spectrometer ««+:++sessereesesseeneeeeee
""""""" ++= CHEN Wen-dong,HOU Ke-yong,CHEN Ping,et al. ( 34 )
Surface Characteristics of Alkali Modified Activated Carbon and the Adsorption Capa('ltv of Methane  «+veoeereereessemennesssncncneitee ZHANG Meng-zhu, LI Lin, LIU Jun-xin, et al. ( 39 )
Distribution of Dimethylsulfoxide( DMSO) in the Surface Water of the Yellow Sea and the Bohai Sea  +++++++ B RIRRE WANG Min, ZHANG Hong-hai, YANG Gui-peng ( 45 )
Resolving Characteristic of CDOM by Excitation-Emission Matrix Spectroscopy Combined with Parallel Factor Analysis in the Seawater of Outer Yangtze Estuary in Autumn in 2010 +++eeeeee
YAN Li-hong, CHEN Xue-jun, SU Rong-guo, et al. ( 51 )
Estimation and Forecast of Chlorophyll a Concentration in Taihu Lake Based on Ensemble Square Root Filters s+ LI Yuan, LI Yun-mei, WANG Qiao, et al. ( 61 )
Research of Hyperspectral Reconstruction Based on HJ1A-CCD Data «++ seweeees GUO Yu-long, LI Yun-mei, ZHU Li, et al. ( 69 )
Research on the Sensitivity of Geochemical of Underground River in Chongging Xueyu Cave «+:ereesseeeeeee + XU Shang-quan, YANG Ping-heng, YIN Jian-jun, et al. ( 77 )
Bivariate Statistical Model for Calculating Phosphorus Input Loads to the River from Point and Nonpoint Sources - -+ CHEN Ding-jiang, SUN Si-yang, JIA Ying-na, et al. ( 84 )
Temporal and Spatial Variations of Total Nitrogen and Total Phosphorus in the Typical Reaches of Qinhuai River —+-«+ssssesseeeseessssenenicniens LI Yue-fei, XIA Yong-qiu, LI Xiao-ho, et al. ( 91 )
Derivation and Application of Sediment Quality Criteria of Cd and Hg for the Xiangjiang River —+++++:+: - JIANG Bo-feng, SANG Lei-xin, SUN Wei-ling, et al. ( 98 )
Distribution and Pollution Assessment of Heavy Metals in Soil of Relocation Areas from the Danjiangkou Reservoir -+ ZHANG Lei, QIN Yan-wen, ZHENG Bing-hui, et al. ( 108 )
Concentrations of Soil Heavy Metals and Their Spatial Distribution in the Surrounding Area of Fenhe Reservoir — «eovereeeseeresvsseiseneniiniinienen LI Jin-chang,ZHANG Hong,SHI Wei ( 116 )
Distribution and Health Risk Assessment of Heavy Metals of Groundwaters in the Trrigation District of the Lower Reaches of Yellow River -+ ZHANG Yan, LI Fa-dong, OUYANG Zhu, et al. ( 121 )
Concentrations and Distribution of Organochlorine Pesticides in the Surface Sediments of Jiaozhou Bay, Taozi Bay and Sishili Bay -+ LIU Yi-kai, ZHONG Guang-cai, TANG Jian-hui, et al. ( 129 )
Choice of Macroinvertebrate Metrics for Constructing a Benthic-Index of Biotic Integrity Based on the Disturhance Gradients in the Qinjiang River Basin = ««+ssseseseerserseneserensnenincneens
LU Dong-qi, ZHANG Yong, CAI De-suo, et al. ( 137 )
Isolation and Identification of Marinobacter adhaerens HY-3 and Its Allelopathy on Skeletonema costatum WANG Hong-hin,CHEN Wen-hui, LI Xin-shu,et al. ( 145 )
Effects of the Rice Straw on Microcystis aeruginosa Analyzed by Different Physiological Parameters SU Wen, KONG Fan-xiang, YU Yang, et ol ( 150 )
Effects of Allelochemicals Ethyl Cinnamate on the Growth and Physiological Characteristics of Chlorella pyrenoidosa » GAO Li-li, GUO Pei-yong, SU Guang-ming, et al. ( 156 )
Hydraulic Simulation and Safety Assessment of Secondary Water Supply System with Anti-Negative Pressure Facility =«+-«+«+seeseereeseee WANG Huan-huan, LIU Shu-ming, JIANG Shuai, et al. ( 163 )
Effect of Relative Molecular Mass Distribution and Hydrophilicity/Hydrophobicity of NOM on Membrane Fouling in MF-combined Process -+ HU Meng-liu, LIN Jie, XU Guang-hong, et al. ( 169 )
Effect of Permeabilization on Sulfate Reduction Activity of Desulfovibrio wulgaris Hildenborough Cells in the Presence of Different Electron Donors «+seseeseesesevessserensninenininsinenen
..................................................................................................................................................................... XU Hui-wei, ZHANG Xu, LI Li-ming, et a. ( 177 )

Dechlorination of HCB by Bimetals Based on Zero Valent Iron ZENG Xian-wei, LIU Jian-guo, NIE Xiao-gin ( 182 )

ZHANG Xiao-na, ZHOU Shao-qi, ZHOU Xiao ( 188 )

Study on Kinetics of Photoelectrocatalytic Degradation of Supported Ti0, on Malachite Green

Measurement and Analysis of Micropore Aeration System’s Oxygenating Ability Under Operation Condition in Waste Water Treatment Plant —«++eesrereeeserserensnmeneninininninninenne
...................................................................................................................................................... WU Yuan-yuan, ZHOU Xiao-hong, SHI Han-chang, et al. ( 194 )
Influence of Microbubble and Its Generation Process on Mixed Liquor Properties of Activated Sludge + LIU Chun, MA Jin, ZHANG Lei, et al. ( 198 )
Impact of Different Nitrogen Concentrations on the N,0 Production in the Denitrification Process of Granular Sludge HAN Xue,GAO Da-wen ( 204 )
Effect of Simulated Heavy Metal Leaching Solution of Electroplating Sludge on the Bioactivity of Acidithiobacillus ferrooxidans -+ XIE Xin-yuan, SUN Pei-de, LOU Ju-qing, et al. ( 209 )
Characteristic and lon Exchanges During Cu® *and Cd> * Biosorption by Stenotrophomonas maltophilia BAI Jie-qiong, YIN Hua, YE Jin-shao, et al. ( 217 )
Sorption of Nitrobenzene to Anionic Surfactant Modified Layered Double Hydroxides -+ XIA Yan, ZHU Run-liang, TAO Qi, et al. ( 226 )
Study on Phosphate Removal and Recovery by Activated Alumina «+:eoseseereeseeesennenseenenne -+ MENG Wen-na, XIE Jie, WU De-yi, et al. ( 231 )
Spatial Distribution of Inhalable Particulate and Association with Respiratory Disease in Beijing City YANG Wei, ZHAO Wen-ji, GONG Zhao-ning, et al. ( 237 )
Pollution Levels of Perfluorochemicals in Chicken Eggs and Duck Eggs from the Markets in Beijing «+++svteeeeereerersrmerininninninininen Ql Yan-jie, ZHOU Zhen, SHI Ya-li, et ol. ( 244 )
Residual Levels of Pesticides in Freshwater Fish from Beijing Aquatic Product Markets and Health Risk Assessment ««e-eeseeeeseeeeeseees U Zhi-yong, JIN Fen,SUN Jing-fang et al. ( 251 )

Characterizing the Toxicity Interaction of the Binary Mixture Between DMSO and Pesticide by the Multi-Effect Residual Analysis (MERA) «-eseeseeseeesesessmsimmeniensneninnnncnene

""""" HUO Xiang-chen, LIU Shu—shen, ZHANG Jing, et al. ( 257 )
Isolation of Quizalofop-p-ethyl-degrading Bacteria from Soil by DGGE-Colony in situ Hybridization «+:+«+sseseseressersssensnsenniinsin: LU Xin, PENG Xia-wei, HU Qing, et al. ( 263 )
White-Rot Fungi Combinations Impact on Enzyme Productions —+-x+«ssssetsesessssesssmsimmitneniiiininsn e MENG Yao, LIANG Hong, GAO Da-wen ( 271 )
Effects of Different Fertilizer Application on Soil Active Organic Carbon -+ ZHANG Rui,ZHANG Gui-long,J1 Yan-yan, et al. ( 277 )
Effect of Reclamation on the Vertical Distribution of SOC and Retention of DOC HUO Li-li, ZOU Yuan-chun, GUO Jia-wei, et al. ( 283 )
Distribution Characteristics of Soil Organic Carbon and Its Composition in Suaeda salsa Wetland in the Yellow River Delta +++ DONG Hong-fang, YU Jun-bao, GUAN Bo ( 288 )
Study the Restoration Technology of Concentrated Application-Natural Diffusion about Amendments of Acidified Soil of Hilly -+ FANG Xiong, LIU Ju-xiu, YIN Guang-cai, et al. ( 293 )
Optimizing Remediation Conditions of Non-thermal Plasma for DDTs Heavily Contaminated Soil - -+ CHEN Hai-hong,LUO Yong-ming, TENG Ying, et al. ( 302 )
Chemical Extraction of Arsenic Co-precipitated with Amorphous Fe (OH); and Fe;0, -+ CHEN Yi-ping, WANG Shao-feng, JIA Yong-feng ( 308 )
Influence of Aluminum and Manganese on the Growth, Nutrient Uptake and the Efflux by Ectomycorrhizal Fungi -«+veveeeeeeveesiereneneisinennenes LI Hua, HUANG Jian-guo, YUAN Ling ( 315 )
High-solids Anaerobic Co-digestion of Sludge and Kitchen Garbage Under Mesophilic Conditions DUAN Ni-na, DONG Bin, LI Jiang-hua, et al. ( 321 )
Preparation, Characterization and Adsorption Performance of High Surface Area Biomass-based Activated Carbong —«ereeseeerereneeesennenseneenes LI Kun-quan, LI Ye, ZHENG Zheng, et al. ( 328 )
Study on Strategies of Pollution Prevention in Coastal City of Zhejiang Province Based on Scenario Analysis = «+-«eresseoreerseeresensenseenes TIAN Jin-ping, CHEN Lii-jun, DU Peng-fei, et al. ( 336 )
Advance in the Bioavailability Monitoring of Heavy Metal Based on Microbial Whole-cell Sensor : HOU Qi-hui, MA An-zhou, ZHUANG Xiu-liang, et al. ( 347 )
Characteristics of Heavy Metal Contamination in Street Dusts Along the Urhan-Rural Gradient Around Beijing «++++++--- HE Xiao-yan, GU Pei, LI Xu-yong, et al. ( 357 )
Content Trends of Pollutants in Street Dust of Beijing Along the Urhan-Rural Gradient and Road Density Gradient «+-«+s«sseseesesseareseens TANG Rong-li, MA Ke-ming, ZHANG Yu-xin, et al. ( 364 )
Analysis of First Flush Effect of Typical Underlying Surface Runoff in Beijing Urban City +«seeseseereesseesenensnsmncncneennenns REN Yu-fen, WANG Xiao-ke, OUYANG Zhi-yun, et al. ( 373 )
Temporal Variation of Water Quality and Driving Factors in Yanghe Watershed of Zhangjiakou PANG Bo, WANG Tie-yu, LU Yong-long, et al. ( 379 )
Research on Carbon Reduction Potential of Electric Vehicles for Low-Carbon Transportation and Its Influencing Factors - SHI Xiao-ging, LI Xiao-nuo, YANG Jian-xin ( 385 )
Investigation of Waste Classification and Collection Actual Effect and the Study of Long Acting Management in the Community of Beijing +++++++ DENG Jun, XU Wan-ying, ZHOU Chuan-bin ( 395 )
Problems and Countermeasures in the Application of Constructed Wetlands ««+vtseeoeseererersessimmininninni e HUANG Jin-lou, CHEN Qin, XU Lian-huang ( 401 )



CGrMER=ZIE 6

E 4 KHAZ

BlES. RS ORGER MmNl

% F. (FEREEARY)
HENT EAR EYL%E
AOKE XS A
BRFHAZ B %2 M

| HosE 3 A

w3

(HUANJING KEXUE)

B
PR T

HRFRF

ER
(i
I
% B

EHREERS

HE #F %
Jalol - Mgz
XK W OE

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AF 1976 4F 8 AGIH)
2013451 H15H 34% 11 Vol.34 No.1 Jan. 15, 2013
+ Z T EPBER Superintended by Chinese Academy of Sciences
* B P EREEE S THEME T Sponsored by Research Center for Eco-Environmental Sciences, Chinese
o3 7 ( [,‘J\;ﬁ%j]ufla):jjf?) Academy of Sciences
b5 T I 8 1 i R 2 ST Co-Sponsored by Beijing Municipal Research Institute of Environmental
WA K 2 RO 2% R Protection
= School of Environment, Tsinghua University
* & KK oE
% B (R ) SR RS Editor-in -Chief OUYANG Zi-yuan
N AR
BT 2871 £ (] /—ﬁ[:f(l{}:"ﬁ Edited by The Editorial Board of Environmental Science ( HUANJING
I H
KEXUE
18 5 B ECARS 100085 ) T .
HIE 01062941102 ,010-62849343 P. 0. Box 2871, Beijing 100085 , China
ﬁfﬁ.OlO 62849343’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E—mai.l-hjkx@ reees. ac. en E-mail ; hjkx@ rcees. ac. cn
http : //www. hjkx. ac. ¢n http://vww. hjkx. ac. en
i BR 4 8 2 " it Published by Science Press
b A AR AL 16 2 16 Donghuangchenggen North Street,
H}ngﬁﬁ% . 100717 Beijing 100717 ,China
BN ORI 23T JbscdvakeEnkl Printed by Beijing Bei Lin Printing House
% .ﬁ- 44 4 & K ik Distributed by Science Press
1,17 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT Jﬂj.] Ab %@%ﬂﬁﬂm%% Domestic All Local Post Offices in China
9[‘1%\&?-? ':F‘ [Tfl Iﬂﬁ%@:ﬁﬁgjlé\/é§ Foreign China International Book Trading Corporation ( Guoji
(63T 399 {5%6) Shudian) , P. 0. Box 399, Beijing 100044 , China
- ISSN  0250-3301 Ny
ETS . 2-821
HERET]S CN 1L.1895/X ENEEKS:
W E fir:90.00 5T ESEITRS: M 205

EWSHhAFET




	01.pdf
	fm.pdf
	zml.pdf

	20130155.pdf
	03.pdf
	yml.pdf
	fd.pdf




