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Monitoring and Analysis on Evolution Process of Rainfall Runoff Water Quality

in Urban Area

DONG Wen'? LI Huai-en', LI Jia-ke'

(1. Key Laboratory of Northwest Water Resources, Environment and Ecology, Ministry of Education, Institute of Water Resources
Hydro-Electric Engineering, Xi’an University of Technology, Xi’an 710048, China; 2. Shaanxi Province Academic of Environmental
Science, Xi’an 710061 ,China)

Abstract: In order to find the water quality evolution law and pollution characteristics of the rainfall runoff from undisturbed to the
neighborhood exit, 6 times evolution process of rainfall runoff water quality were monitored and analyzed from July to October in 2011,
and contrasted the clarification efficiency of the grassland to the roof runoff rudimentarily at the same time. The research showed: (Dthe
results of the comparison from “undisturbed, rainfall-roof, rainfall runoff-road, rainfall-runoff the neighborhood exit runoff ” showed
that the water quality of the undisturbed rain was better than that from the roof and the neighborhood exist, but the road rainfall runoff
water quality was the worst; @the average concentrations of the parameters such as COD, ammonia nitrogen and total nitrogen all
exceeded the Fifth Class of the Surface Water Quality Standard except for the soluble total phosphorus from undisturbed rainfall to the
neighborhood exit; Bthe runoff water quality of the short early fine days was better than that of long early fine days, and the last runoff
water quality was better than that of the initial runoff in the same rainfall process; @the concentration reduction of the grassland was
notable, and the reduction rate of the grassland which is 1. 0 meter wide of the roof runoff pollutants such as COD and nitrogen reached
30%.

Key words : rainfall runoff; monitoring; water quality evolution; characteristic analysis; urban; non-point source pollution
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Fig. 1 Location of the monitoring points and the rainfall sampling flow path
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Table 1 ~Rainfall and runoff characteristics

=B T g i R TR R
2011-07-21  KBEPTRET, ZKIEPE 18 SRR | Bl | #83% KBk 10 14 1 15.8 KW ,15.8
2011-07-29  KBEFTRETL, FIEBE 18 SHVEKE | B, £, KBl 10 7 2 13.2 IR ,6. 6
2011-07-31  JKBEFTRET, KIEPE 18 SREHOKE | waly | B, £ KJEpel 10 1 12 16 /N, 1. 33
2011-08-04 JKBEPrET, ZKIEPE 18 SHER/KA | Bl | #3% KBk 10 3 8 5.6 /NEY,0. 7
2011-09-27  KBEPrREW, KIEPE 18 SHERI/KAE | B | Il | #8 KEKI 0 8 13 10 /N ,0. 8
2011-09-28  JKBEFTRET, FKIEPE 18 SHEHKE | HH, FEpil 11 0 10 15 /N L 1.5
2011-10-12  KBEFTRETL, FIEBE 18 SHVEKE | B, #i4, Kbl 10 12 4 6 /N L 1.5
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Table 2 Average concentration of the 2011-07-21 runoff pollutants

STRES [i] F%Nl‘ﬁﬂ WA/ mg- 17!
/min CcoD SS NH, -N TN TP
T4 1T I K YA — 27.42 3.26 2.07 2.55 0.04
5 94. 58 6. 94 3.22 4.45 0.29
10 71.97 6. 51 3.00 4.08 0.27
18 SR 20 77.29 8. 00 2.51 3.21 0.22
30 62. 84 6.17 2.09 3.08 0.22
45 72.38 8.79 1.54 2.47 0.26
60 88. 67 12. 34 1.49 2.06 0.38
18 R I {E 77.96 8.13 2.31 3.22 0.27
N 10 50. 53 98. 00 3.11 3.76 0.13
20 62.95 26. 00 2.82 3.05 0. 14
AN 56. 74 62. 00 2.97 3.41 0.14
5 135. 11 202. 00 3.89 5.46 0.23
10 274. 57 30. 00 3.46 5.53 0.25
15 118. 87 12. 00 3.15 5.31 0.22
KB 10 25 110. 87 16. 00 2.89 4.31 0.21
35 135.94 10. 00 2.93 4.20 0.21
55 103. 76 18. 51 2.62 4.93 0.24
75 95. 63 23.96 2.92 5.03 0.26
FIEBEI ] O ¥E 139. 25 44. 64 3.12 4.97 0.23
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Fig. 2 Runoff water quality in 2011-07-29 and 2011-07-31
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Table 3 Average concentration of different runoff pollutants/mg-1 "

P SRAEH COD SS NH, -N TN TP
2011-07-21 27.42 4.36 2.53 2.55 0.04
2011-07-29 45.07 16. 15 2.84 7.40 0.03

o 2011-07-31 40. 81 3.58 2.72 8.93 0.14
2011-08-04 34.14 8.19 3.16 4.48 0.05
2011-09-27 58.37 10.94 1.23 1.43 0.04
2011-10-12 22.51 18.26 3.43 4.14 0.15

A 22.51 ~45.07 3.58 ~18.26 2.23~3.43 1.43 ~7.40 0.03 ~0. 15
2011-07-21 77.96 6. 00 3. 06 4.73 0.27
2011-07-29 90.22 158. 80 2.12 2.89 0.23

18 BT 2011-07-31 68.92 60. 50 3.03 2.83 0.19
2011-08-04 39.56 37.33 1.47 6.17 0.20
2011-09-27 56.93 43.00 2.19 6.47 0.21
2011-10-12 16. 43 7.14 2.47 4.93 0.17

A 16.43 ~90.22 6.0 ~158.8 1.47 ~3.06 2.83 ~6.47 0.17 ~0.27
2011-07-29 157.77 413.00 3.42 5.71 0.38
2011-07-31 93. 48 231.49 3.16 4.61 0.34

18 5 i T 2011-08-04 225.25 119. 67 1. 81 8.46 0.72
2011-09-27 86. 62 89. 33 3.01 6.03 0.47
2011-10-12 42.05 45.00 3.05 4.43 0.33

Ak 42.1~225.25 45.0 ~413.0 1.81 ~3.42 4.43 ~8.46 0.33 ~0.72
2011-07-21 132.32 37.00 2.67 5.20 0.24
2011-07-29 100. 03 189. 80 2.67 3.32 0.13

SRE 2011-07-31 56.31 17. 40 3.22 4.97 0.13
2011-08-04 46. 64 87. 60 5.13 5.64 0.19
2011-09-27 138. 16 179. 33 3.51 9.38 0.26
2011-10-12 18.35 64.29 2.93 3.72 0.13

Ak 18.35 ~138.2 17.40 ~189.9 2.67 ~5.13 3.32~9.38 0.13 ~0.26

H12¢ 3 AT LAE H 2011 4R BT RN 6 R M it
FErh & HL AT T K 5 4 COD Fl TN P34 3k B2 1Y
e (B BRAE “2011-07-297 [ W 3 72 oy, 43 501
45.07 mg-L ™" F17.40 mg-L™", COD 7 & /K Jfi £
PR V 2EJa FIN TN i V 28K BbRif 3. 7 £i%,SS |
NH," -NFI TP #¢ 5 fi e 8t B AE “2011-10- 127 FRK
SRR, 43 A 18.26, 3.43 K1 0.147 mg-L7',
NH," -N¥ B2 K it V SR AR E 1. 72 A,
TP 75 I 257K Y5 Bl . B4k COD ., TN FINH, -NfYF
Py i ) Ml e K V2K B bR o, H 2 7R (R
TGKAE B V5 Y Wy HETROPR T ) 19— 2 A AR i YE [
DAL, 33X 10 I b i I 7K AT A Sy 384 oUR 1] R 7K
— K.

KB B 18 SR T 2 A2 It 15 444 SS F1 COD
R IAE“2011-07-29 7 BT 1k FR b | SS -1y ik
JE A B {4 158.80 mg-L~', COD &% &l 90.22
mg- L~ B8 b R K BTV K B AR 2.05 £%,
NH," -NFI TP ¥ & f = {8 tH 3 AE “2011-07-217 FEFR
A, 45k 3.06 mg-L~' A10.27 mg-L~", NH, -N

b F K B f VK BARifE 1.5 %, TP A H IV
FAKFTARE , TN W B A e (B A “2011-09-27 " [
MR A 6. 47 mg- L™ M H M R /K i i V 2ok
JEARIE 3. 24 £i5.

18 “FE& IR, COD, TN il TP e =i {31
FE“2011-08- 04" R 1, 43 5] Ay 225.25 | 8.46 F
0.72 mg-L~",COD # 1 VKT bR fE 5. 63 £i5, TN
BV ZOK AR 4. 23 £, TP HH V28K Fibr i
1. 8 1%, SS FINH," -N & & fe = {8 2L AE “2011-07-
29" B WAL FE R, 43 0 A 413.00 mg-L7'F 3. 42
mg-L~" NH, -N#H V2K bR 1. 71 5.

FIEBE 1O /NX ARG T COD ., TN H1 TP ¥
JE S B BRAE “2011-09-27 " R b B v, 430
138. 16, 9.38 1 0. 26 mg-L~", COD # i1 V 25K i
PRifE 3. 45 i, TN i V 2K Bbrif 4. 69 i, TP 7F
VKGR Y, SS We B R R {E M 189. 80 mg-L~',
PRAE“2011-07-297 B RN H, NH, -N ¥ J8E J57 5 {8 H PR
FE“2011-08-04" FERN 1, 4 5. 13 mg-L~" i H V&
IKFHRAE 2. 56 1.

LA E 04 AT LA Y TP S A4 24 15 1 3% K BR
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Fig. 4 Average concentration of the runoff pollutant in the preliminary and later period

1 4 W0 BDIHAR TR 18 S BRI 4% 5 Yy vk
Bim T 18 SR MR, ZIBBEl T H R TP 4b, x4
15 YW B . BRORIZ S T AN R SR R
SR TR A 5 T 5 ) B AR AR I v T Y 4l
ARAk, FE R T 25 R, 28 38 0 45 SRR A L AT T
W, 45 5% B ,2011-09-28 BERT (AR H) | 7% Hb i i 7K
H A% Y5 e i ) e T v R A O PRI, (R A
TR, B 2011-09-27 FAFH.

Hi FR AR T T A% 15 Yl v B BT I R R B AR
T, O R AR B AR AR B B T H Y
AN AR B A, 4575 Yl W 1) ke 359 4 9 R 00 10
B /MR Z | MRS A 2 38 o AR 6 BT & T R
X J2 T B2 W 48 3 R R O 5 A1 28 P A8 0 0 30 3 e T
&, COD ., SS W& 4 BITE 25.0 mg-L™" F
30.0 mg-L™" VAR, B RE, B DI, [ 5
J3 T o8 W 5 A5 2 TR 7K A0 30 AR A K TR ) S i) [
2 BAR 2011-09-27 (1 [ 1 58 B /DN, (H A2 0 7
Az s I B R R SR I ] 4, K415 e 4 € 1k
PR, M 3R L ER T, T AR RN A 19 7K 5 B G

FEAT
3.3 BN R AR T Yk B s 28 b
F T 2011 4F 7 H 29 H R 38 B 5K, i LATE
Bk 1 dJER7 A 31 H RN 4R 9 H 27
H 7 18 SHERTZY 1.0 m B N TR M 4L 3]
THOHE K I E  “2011-07-317 [ A9 R AR
15 Y Wk B 2 R B TS PR EE B TP Ab
AT T, i 5 o [ A0 2 X B R DXOR R
b DX B8 R AR 3 K B A 5 45 SR — 3K, B4R Ak IX T
TSP BERR T TP Ab, Hot /N TRl X RE A
[X.. COD #¢J# M JE R 1 68. 92 mg-L ™" FEAK ] 43. 70
mg-L ™" B N 36. 60% , SS He BE 7E 1§ vk ot 72 rh
PRS2 R > B 7R R AR, i T A7 KAR /N,
T LR IR VD RN 2% B A7 AT /KR 2 rp | Bfil SS vk B
AE K. NH, NV BE R 1 1. 93 mg-L~' [ 1. 85
mg-L ™" BN 10.36% , TN #e M 2. 83 mg-L~"
%] 2.01 mg-L~™", )8 %N 28.87%. “2011-09-
277 R I T AR O TS G R R R I 2 S
COD ¥ &£ M\ B K 1Y 56.93 mg-L~' FEAK 3] 44. 55
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2.19 mg-L'[5) 2.09 mg-L™", Bl RN 4.57% ,

=4

TN W FEE M 6.47 mg-L ™' FE%] 2. 93
H 54. 82% , EAREUE ANFE 4 PR,

B kS REM S ERAREE/mg- L

Table 4 Comparison between the grass runoff water quality and the different places/mg+L ™!

mg-L™" Bl R

[CRZ7/ PR COD SS NH, -N TN TP
LK R
2011-07-31 lj S MR 68.92 60. 50 1.93 2.83 0.19
T H K 43.70 89.32 1.85 2.01 0.48
LK R
2011-09-27 lj S MR T 56.93 43.00 2.19 6.47 0.21
T H K 44. 55 80. 00 2.09 2.93 0.45

AL e X T AR AL 5 e ) ) DRSCR I X

COD FE MY IR FEARRTE 30% 47, X H5EME
200 (I 5 25 A X b R AR R coD AN
BRI A3 50135 2] 60. 48% F1 46. 05% (1 HH 25 4%
K, X RS b A5 AT B8 B RN 25 B R/ AR A
T i 55 ER B 1) A 2. T 2 VRSO Y R H K
H TP (RSP vk BE R T T, X RT BB SR N TR
WA N R it A ) 255

4 it

(1) 3l T o3 W DA 9% b T R 7K - J22 T A - % T 4
T/ NXH EAR T 2K B AR AR R B % b R K
IR AT, TP A8 H IV 28K B ks i, COD, TN FiI
NH," -NAG-F- 240k Bl b 3R K V 2K Bibs e, (H 2
HNAECHETE KA H 5 Y W HE bR 1) B — 2% A
FRUEL IR Y. SR AR A/INX DR K i 22,
T AR 7K B e 22

(2) T HUH G R s () et %) 2 9 42 0k 15 G 40 - Y e
JE W SR AV TR 0TI K Ik [R] K A B[] — 37 [ R o
TR 7K 5T B k. L R R 45 R ) 2.

(3) R RE T A Y 2 T AR I B T A LA S
FIBBEl T /N AR 2815 DLW ik B2 34 3 T
WAL 0 TR BE AR,

(4) FTHAR I 285 By 0w 20 W I R | Foaly
XoF BRI AR L G Y A — WV, Ja RS RT
25 1. Om &Ry HLAH X R AR I 15 4449 COD A1 TN 1Y
B 50h 29. 75% F1 41. 84% .

BRI MEA . KRG R, REE
XIS A DA | HOBE | & HiE . £
HEIGE, TR 2 WL BRE k. &
i TN o83 Y e e S = | N i T R I E e e
H5 By, AE B —IF B0
% 3Tk
(1] ZRRERE, XU3K, FVAE. SRT/NK AR AR Tk B e )

SHELT]. RIS HR ) 2008, 31(8) : 77-79.

[2]

[4]

[5]

[6]

[9]

[10]

[12]

[14]

[15]

[16]

[17]

Wei Q S, Zhu G F, Wu P, et al.

Distributions of typical

contaminant species in urban short-term storm runoff and their
fates during rain events: a case of Xiamen City[ J]. Journal of
Environmental Sciences, 2010, 22(4) : 533-539.

TEEZF, ERRF, whok, S5, WA R T 400 i B R A TS
Ye[J]. AR, 2005, 25(2) : 3225-3230.

Teemusk A, Mander ii. Rainwater runoff quantity and quality
performance from a greenroof: the effects of short-term events
[J]. Ecological Engineering, 2007, 30(3) : 271-277.

PR, 2N BRI AR RN K PRI S W0 B M T ik R [T ] 52
JEES_F RIS SRR R TSR, 2004, 27(1) ; 34-40.
RAAE, TERIT, WEEIC, 45, JUROMIXOR TR T 4 iy w7k
BEWOKBLEL )], HE KK, 2006, 22(23) : 35-38.
Chen J H, Wang W, Zhang J Y, et al. Characteristics of gaseous
pollutants near a main traffic line in Beijing and its influencing
factors[ J]. Atmospheric Research, 2009, 94(3) . 470-480.
Wang T, Xie S D. Assessment of traffic-related air pollution in
the urban streets before and during the 2008 Beijing Olympic
Games traffic control period [ J]. Atmospheric Environment,
2009, 43(35) : 5682-5690.

L, MEE, B, & SRR KL RABIE S5
RAERELT]. IERIA, 2012, 33(4) : 1159-1166.
FERER, HRLLE, YNNG, BT T AR TS e U A
BT HEERFEHER, 2012, 35(3) : 164-167.

FROCH, FERRE, RN, SR K KRR I AR R
AKBUBALIARIETE [T]. bl K224, 2011, 34(6) :
96-99.

Sriwongsitanon N, Taesombat W. Effects of land cover on runoff
coefficient[ J ]. Journal of Hydrology, 2011, 410 (3-4) . 226-
238.

el , AREZY, R, 45, AbaHT T R R AR I K BT PP
WFE[I]. R, 2012, 33(1) : 71-75.

BUCH, #ho), . RIS S e ()], £k
HHUSERE T, 2011, 33(3) ; 136-142.

S WP slhlal, A BRI AR DX AR TS e AR
PR LT]. TORRHER AR (ASRRERR) , 2011, 25(5)
496-499.

KT T, TR, A, S H TS [R5 R AR I K
FURRPEL )], PREERL2EST, 2012, 25(5) : 579-586.

BRZZ, XSS, WP, PO 3T AR R TS SRR
WIE[1]. ThEFRERI:, 2011, 31(5) : 781-788.



2

A ST R K AR R B A e A M I 3 A 569

[18]

[19]

[20]

[21]

[22]

BB P L TR T AR A BT R T T S =Y e e S 0
FE[D]. Pi%. PP T R, 2004. 105-106.
EEA B e, KA KW A Hr ik [ M. (5
). dbE. o EIEERLE R, 2002.

MRFTE, ZRH, 2R I TR X A 1B T b I A 1 7
FRERFTE[ 1], FREERLAE, 2007, 28(7) : 1430-1434.
=S, bk WA T K IS Y M (1], T R EE
SRR, 1996, 9(1) ; 55-58.

Ru, TRk, FRUR, AR b TR T I R AR I S
SAMELT]. BREEfk2:, 2011, 30(10) ; 1814-1815.

[23]

[24]

[25]

[26]

Bl , kot BAms, S5 RIX R R K AR K SOK B
FREBIFE[T]. JKBEE 5K TRE2E4E, 2011, 22(3) : 86-88.
eI, R, BORME, 5. TR W K AR s Y
FROESRUAMIFZE[T]. KSR 5K TR 254, 2011, 22(4) .
85-88.

WA, Bk, T I DX R K AR U A A RS Y e R 1T Y
FATLT]. ARREBE TR (AARRAR) , 2012, 40(2) :
142-143.

ZERIEL, RIS, R e, AE. AP PR N F AR I b s Y
YIRS R [ T]. ARl TAR2E4, 2010, 26(7) ; 81-86.



HUANJING KEXUE Vol.34  No.2

Environmental Science (monthly) Feb. 15, 2013

CONTENTS

Characterization of Chemical Compositions in PM,, 5 and Tts Tmpact on Hazy Weather During 16" Asian Games in Guangzhou

409
416
424

TAO Jun, CHAI Fa-he, GAO Jian, et al. (
ZHAO Xiu-juan, PU Wei-wei, MENG Wei, et al. (
WANG Qian, CHEN Chang-hong, WANG Hong-li, et al. (
Study on Number Concentration Distribution of Atmospheric Ultrafine Particles in Hangzhou ««+«+-sseseereesesemmsnmnmnienennnnnnncnenns XIE Xiao-fang, SUN Zai, FU Zhi-min, et al. ( 434
LI Xing-ru, DU Xi-qiang, WANG Ying-feng, et al. ( 441
ZHOU Bian-hong, ZHANG Cheng-zhong, WANG Ge-hui ( 448
SU Bin-bin, LIU Xin-dong, TAO Jun ( 455

(

(

(

(

(

(

(

PM, 5 Pollution and Aerosol Optical Properties in Fog and Haze Days During Autumn and Winter in Beijing Area

Forming Potential of Secondary Organic Aerosols and Sources Apportionment of VOCs in Autumn of Shanghai, China

Pollution Characteristics and Source Identification of Atmospheric Particulate Matters n-Alkanes in Baoding City ~++++++++++

Study on Pollution Characteristics of Carbonaceous Aerosols in Xi'an City During the Spring Festival

Characteristics of PM, and PM, 5 Concentrations in Mountain Background Region of East China
Assessment of TVOC and Odor in the Remediation Site of Contaminated Soil and Groundwater Using Electronic Noge weoveeeesesereneseanennes TIAN Xiu-ying, CAI Qiang, LIU Rui, et al. ( 462
Characteristics of Mercury Exchange Flux Between Soil and Atmosphere Under the Snow Retention and Snow Melting Control - -+ ZHANG Gang, WANG Ning, Al Jian-chao, et al. ( 468
Study on Heavy Metal Contaminations and the Sources of Pb Pollution in Jinghai Bay Using the Stable Isotope Technique «+«++«eeeseeeeee XU Lin-bo, GAO Qin-feng, DONG Shuang-lin, et al. ( 476
OU Jie, WANG Yan-hua, YANG Hao, et al. ( 484
LIU Yu-yan, LIU Hao-feng, ZHANG Lan ( 494
ZHANG Zheng-cai, DONG Zhi-bao ( 499
Regionalization of the Freshwater Eco-regions in the Haihe River Basin of China +vseesesesrererensenminieninninininienns SUN Ran-hao, JI Yu-he, SHANG Lin-yuan, et al. ( 509
Characteristics of Diffuse Attenuation Coefficient of Underwater Iradiance in the Lakes in the Middle and Lower Reaches of Yanglze River —+vreeeeeresrersesssensienieniinininiinincnen
............................................................................................................................. SHI Zhi-giang, ZHANG Yun-lin, WANG Ming-zhu, et al. ( 517 )
HUANG Chang-chun, LI Yun-mei, XU Liang-jiang, et al. ( 525 )
Effect of Dissolved Oxygen on Diversity of Ammonia-Oxidizing Microorganisms in Enrichment Culture from Estuarine Wetland Surface Sediments and Ammonia-oxidizing Rate ~ «++e+veeerereeeeee

Eco-environmental Evolution Inferred from n-Alkanes and 3" Records in the Sediments of Shijiu Lake

Distribution of PGEs Contents and Its Factors in Snowfall and Snow Cover over the Arid Region in Changji City

Effect of Dust Deposition Collection Methods on Collection Efficiency «+«sesrereereseeresneressienenneen

)
)
)
)
)
)
)
)
)
)
)
)
)
)

Study on Influencing Factors and Universality of Chlorophyll-a Retrieval Model in Inland Water Body «++++-+

-+ ZHANG Hua-bing, LIU Hong-yu, LI Yu-feng, et al.
ZHOU Liang, XU Jian-gang, SUN Dong-qi, et al.
CUI Yu-jie, LIU De-fu, SONG Lin-xu, et al.
+ DONG Wen, LI Huai-en, LI Jia-ke

540
547
555
561
570

Spatial Heterogeneity and Classified Control of Agricultural Non-Point Source Pollution in Huaihe River Basin

(1540)
(1547)
Phosphorus Output Characteristics Under Different Rainfall-Runoffs in Gaolan River ( )
Monitoring and Analysis on Evolution Process of Rainfall Runoff Water Quality in Urban Area ( )
Characteristics and Contribution of the Strengthening Units of Composite Constructed Wetland for Treating Urban Sewage «+-eeeseeerevsesesenneneennes REN Feng,LU Yi-xia, LIU Qin, et al. ( )
ZHENG Qi, CHEN Chao, ZHANG Xiao-jian, et al. ( 576 )
LI San-hua, ZHANG Qi-ya ( 583 )

YAO Yuan, LI Feng-min, LI Yuan-yuan, et al. ( 589 )
(15%)

(1604)

(6l1)

(616 )

(622)

(629)

Inactivation of Mycobacteria mucogenicum in Drinking Water; Chlorine Resistance and Mechanism Analysis

Partial Biological Characteristics and Algicidal Activity of an Algicidal Bacterium

Effects of Macrophytes Pyrolysis Bio-oil on Skeletonema costatum Antioxidant Enzyme Activities

Mechanism and Kinetics of Phenol Degradation by Ti0, Photocatalytic Combined Technologies ++= ZHANG Yi, HUANG Ruo-nan, WANG Xiao-min, et al. ( 596
Biodegradation Characteristics of Organic Pollutants Contained in Tannery Wastewater =w««+sssssseeseresensnmmsnmnnienensnssneneee WANG Yong,LI Wei-guang, YANG Li, et al. ( 604
Microbial Degradation Mechanism of Disperse Azo Dye Red 30 by Streptomyces sp. FX645 611
Study on Preparation and Performance of a Biological Carrier with Tourmaline 616

622
629

XIE Lian-wu, FANG Ji-qian, GUO Ya-ping
YANG Ji-xian, ZENG Hong-yun, ZHOU Yi, et al.
Study on the Chlorella pyrenoidosa Cultivation Technology Based on the Excess Sludge Utilization JI Wen-wen, XIA Hui-long, FANG Zhi-guo, et al.
Effects of Mild Thermal Pretreatment on Anaerobic Digestibility of Sludge with Low Organic Content CHEN Han-long, YAN Yuan-yuan, HE Qun-biao, et al.
Effect of Natural and Hydrothermal Synthetic Goethite on the Release of Methane in the Anaerobic Decomposition Process of Organic Matter «««+w+srerrererreressesensnmsscnessinensiennenees

YAO Dun-fan, CHEN Tian-hu, WANG Jin, et al. ( 635 )
Concentrations and Distribution Characteristics of PCDD/Fs in Spent Etching Solution and Its Copper Salt Recycling Products «+«++=+seseeeeseeeenee QING Xian, HAN Jing-lei, WEN Yan-shen ( 642 )
Case Study on Health Risk Assessment Based on Site-Specific Conceptual Model ZHONG Mao-sheng, JIANG Lin, YAO Jue-jun, et al. ( 647 )
Study on the Risk Assessment Method of Regional Groundwater Pollution YANG Yan, YU Yun-jiang, WANG Zong-qing, et al. ( 653 )
Groundwater Organic Pollution Source Identification Technology System Research and Application «:+s«+ssseessesesserersessneneniens WANG Xiao-hong, WEI Jia-hua, CHENG Zhi-neng, et al. ( 662 )
Study on Soil Organic Carhon Pools and Turnover Characteristics Along an Elevation Gradient in Qilian Mountain +++ ZHU Ling-yu, PAN Jian-jun, ZHANG Wei ( 668 )
Response of Black Soil Organic Carbon, Nitrogen and Iis Availability to Long-term Fertilization LUO Kun, HU Rong-gui, ZHANG Wen-ju, et al. ( 676 )
Phytoavailability and Chemical Speciation of Cadmium in Different Cd-Contaminated Soils with Crop Root Return = +«+«ssesseseereenesseseneens ZHANG Jing, YU Ling-ling, XIN Shu-zhen, et al. ( 685 )
Study on Mechanism of SOM Stabilization of Paddy Soils Under Long-term Fertilizations ««+-++eseeseereeresesesnsnensimminennniniinisininenns LUO Lu,ZHOU Ping, TONG Cheng-li, et al. ( 692 )
Aging Process of Cr(Ill) in 22 Typical Soils of China and Influence Factors Analysis ZHENG Shun-an, ZHENG Xiang-qun, LI Xiao-chen, et al. ( 698 )
Residual Characteristics of HCHs in Soils of a Former Lindane Production Enterprise «:«+:esetoeeessveesessienicnennnnes -+ PAN Feng, WANG Li-li, ZHAO Hao, et al. ( 705 )
Evaluation and Source Analysis of the Mercury Pollution in Soils and Vegetables Around a Large-scale Zinc Smelting Plant ««+:++-++seseereeseee LIU Fang, WANG Shu-xiao, WU Qing-ru, et al. ( 712 )
Residue of Organic Fluorine Pollutants in Hair and Nails Collected from Tianjin YAOQ Dan, ZHANG Hong, CHAI Zhi-fang, et al. ( 718 )
Analysis of Estrogens, Nonylphenol , 4-tert-Octylphenol and Bisphenol A in the Sediments WU Wei, SHI Jiang-hong, CHEN Qing-cai, et al. ( 724 )
Investigation of As, Cu and Zn Species and Concentrations in Animal Feeds YAO Li-xian, HUANG Lian-xi, JIANG Zong-yong, et al. ( 732 )
Residue Dynamics of Flubendiamide in Paddy Field - *+ WANG Dian-dian, SONG Ning-hui, WU Wen-zhu, et al. ( 740 )
Isolation of Two Endophytic Phenanthrene-Degrading Strains and Their Degradation Capacity NI Xue, LIU Juan, GAO Yan-zheng, et al. ( 746 )
Biodegradation of Nitrobenzene by a Halophilic Myroides odoratimimus Strain Y6 LI Tian, QIAN Kun, XIAOQ Wei, et al. ( 753 )
Effect of Immobilization on Biosensor for Benzene Derivates Detection TANG Kuo,MA An-zhou, YU Qing, et al. ( 760 )

LIU Tao, LI Dong, ZENG Hui-ping, et al. ( 773 )
Biodegradation of Lignocellulose by Penicillium simplicissimum and Characters of Lignocellulolytic Enzymes SHEN Ying, HU Tian-jue,ZENG Guang-ming, et al. ( 781 )
Microbial Community Structure and Distribution Characteristics in Oil Contaminated Soil YANG Meng-qing, LI Li-ming, LI Chuan, et al. ( 789 )
Degradation of Oxytetracycline in Chicken Feces Aerobic-Composting and Its Effects on Their Related Parameters WANG Gui-zhen, LI Zhao-jun, ZHANG Shu-qing, et al. ( 795 )
Research of Moisture Content Variation in MSW Landfill ++««+esseeerserrsrnssimnmmnmnmininiiin LI Rui, LIU Jian-guo, XUE Yu-wei, et al. ( 804 )
Anaerobic Digestion of Lignocellulosic Biomass with Animal Digestion Mechanisms — +x«+sessesserseseserensensnenmsmensniesss WU Hao, ZHANG Pan-yue, GUO Jian-bin, et al. ( 810 )



o
B X%

(REERILE) B

R PH H i
2 s I I

#OE. (FREREEART)

L
6 EREERE I
-

K \ 1y 57
TENL FARE FIE E44 B N B O REE
3o B | BT o o 2,
AOKE XEEE s BRET & S MREH
= = > 3 ==
QRS BT 5 =v SR S N (PSS = 3 SO
O M s W W W W BERK
-
% % ﬁ 5 ENVIRONMENTAL SCIENCE
(HUANJING KEXUE) (Monthly Started in 1976)
(AT 1976 48 AAIT)
201342 H15H 34% 2 Vol.34 No.2 Feb. 15, 2013
F & hEPER Superintended by Chinese Academy of Sciences
* B P EP A SR P Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i3 B (UBIEENFE) Academy of Sciences
LB T R4 ,f% PR 22 W5 e Co-Sponsored by Beijing Municipal Research Institute of Environmental
AR N7 N T Protection
+ % ORI H o School of Environment, Tsinghua University
i B (AP ) 5B E D= Egi:();-in o by g:Y};\;tG 'Zil-y];and f Envi tal Sci (HUANJING
Ll 2871 L5 (e LS B ite y e Editorial Board of Environmental Science >
18 5, MR B 4t fi% 100085 ) KEXUE) )
H1i% :010-62941102,010-62849343 P- 0. Box 2871, Beijing 100085, China
1§‘E:010—62849343 ’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E-r/rl;;l :hjkx@ rcees. ac. cn E-mail ; hjlx@ reees. ac. cn
hitp ://www. hjkx. ac. cn http : //www. hjkx. ac. ¢n
H KR 4 ) " " i Published by Science Press
e e L HImAR AL 16 2 16 Donghuangchenggen North Street,
EEBB[E%]OO7]7 Beijing 100717, China
ED R 23T dtatdbakERf Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
L1 :010-64017032 Tel:010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
i Jnjn] b élﬂ%ﬂﬂﬂ}[ﬁ@}% Domestic All Local Post Offices in China
EshREIT P EE RS AT Foreign China International Book Trading Corporation ( Guoji
(=T 399 f5%8) Shudian) ,P. O. Box 399, Beijing 100044 , China
—aro=  ISSN 0250-3301 Ny
7N | e — . ).
RERETS: (1805, x EREREZ KRS 2-821
E W E f:90.00c ESEITRS: M 205

B A FERIT




	01.pdf
	fm.pdf
	zml.pdf

	20130221.pdf
	03.pdf
	yml.pdf
	fd.pdf




