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Risk Assessment of Quaternary Groundwater Contamination in Beijing Plain
GUO Gao-xuan'*, LI Yu’, XU Liang',LI Zhi-ping', YANG Qing', XU Miao-juan'

(1. Hydrogeology and Engineering Geology Team of Beijing, Beijing 100195 ,China; 2. College of Earth Science, University of Chinese
Academy Sciences, Beijing 100049, China; 3. Beijing Bureau of Geology and Mineral Exploration and Development, Beijing 100195,
China)

Abstract: Firstly, advances in investigation and evaluation of groundwater pollution in China in the last decade were presented, and
several issues in the field which hinder the development of groundwater environment were pointed out. Then, four key concepts in risk
assessment of groundwater pollution were briefly described with more emphasis on the difference between groundwater pollution
assessment and groundwater quality assessment in this paper. After that, a method on risk assessment of groundwater pollution which
included four indicators, the pollution assessment, the quality assessment, the vulnerability and the pollution load of groundwater, was
presented based on the regional characteristics of Beijing Plain. Also, AHP and expert scoring method were applied to determine the
weight of the four evaluation factors. Finally, the application of this method in Beijing Plain showed the area with high, relative high,
medium , relative low and low risk of groundwater contamination was 1232. 1 km®, 699. 3 km®, 1951.4 km*, 2 644 km*, and 133.2
km®, respectively. The study results showed that the higher risk in the western region was likely caused by the higher pollution load and
its higher vulnerability, while the relatively high risk in the southeast of Beijing plain area, the Tongzhou District, is mainly caused by
historical pollution sources.

Key words:risk assessment; quaternary groundwater; contamination assessment; vulnerability; pollution sources load; Beijing Plain
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and groundwater vulnerability assessment
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Fig. 3 Index system of groundwater pollution risk assessment in Beijing Plain

150, 15 YL 3 AR R AR A, A 7 I A7 5 Y
) B4 DS e 2, 3 L AR B T AR R IR K TR
B E B — AR BLK R (K A9 38 bR, $52TR
W2 | #5028 Bl RIFAE RARIRIT4AM 10, 7,
5.4, 1.
3.3 HREAGE

ARG R L AT 0 0 RE 40T IR AR,
3R TAEPEA 25 R NG SCPR , 24 i Email | HL
i BTSSR s ok A RHIFBE I A B Al
AR TAE 78 o7 NZE /K SCHI T | PR35 b B 5% T
YERI B R (BRI & T RIZELL L) X B, | B, .
By B, HEATHT 00 ARAE T & 55 UL I 2 7 R 2 0
PE. ACE SR 100 43, 3 B8 AR IR B
BRI YRS AR, B 4 ok 78 MREAR R S
eSS 2 — LA B DY TR AL E R (0. 18,
0.36,0.31,0. 15]. A[LUE Y, Joit A = s id J2
BHIFBE BT, LA #RAE < 5 YL U8 PR A 114 A e
1o, FLUCRH)Z () KRB P P g | 15 G PPt 45 2R LA
J T K BT 4

4 LHIHAR

VRS MR A ] AL 5 X bR 7K i Y 32 2245
PREVBERE | W R B AR Bk R THIR

40.00

LR g End
- = FHBET
B 20.00 = it
x
0
MRk | MFMiEE | BTKRS | KN
Bk 4k 18 e 1k J A
LE: e 208 16.34 38.03 30.76 14.72
= L e 18.88 34.71 30.85 15.56
W FiA1 17.79 36.13 30.81 15.20

B4 HTRFERRTFNERITHENE
Fig. 4 Weights for different factors in the risk assessment

of groundwater based on the expert scoring method

i WAERREL | SE T GBI E T 10 SRR
P78 L 20 22 60 4FAR 22 A7 2 i R KK AR
Jhgoxef BRAEL, >R FHSCHR [ 20 ] v B9 3FAN O v, 45 310 °F 5
XU EM o XK (K 5). K6 JE27E1000 m x
1000 m M4 b Fe BE Tk Aol 3R AR 0% | [ iR
PR A TR ST YL IR, 25 T i R s
SRR AT SR X 5 Y R AR A 40 0. T R
FHIZ 2R JH B9 DRASTIC Y| 3 B R K HE %
(D), BKZEANG (R) | BKIZNT(A) | 13k
RI(S) | HIJEBERE (T) | A AP (D) | B8 R AL
(C) X7 AP Pl 11 i DX b T 7K Bl s 1 RE AR
ZEL & 8 EARRE 2008 4E7E X T SRAE N 661



566 AN 5%

B 35 %

ARIZ T AKOK BT 025 R PP 2551
EHET 4 MEIRERZZ 5, TE Arcgis R4
HREA TN (B 9) UL it 4 Mgl Bl g

JE DX AR ANAAR 75 G U 16 T B 43531 o4 133, 2km® Al
2 644 km® |, M55 v A 15 G RURS: X A 1T AR 49 5]
699.3 km® F11232. 1 km’ (£ 1).

®1 FERMTKTREREITNERFEITE

Tabel 1  Statistics of risk assessment of quaternary groundwater contamination in Beijing Plain
PIES [ISEP RN BTG G R AT Y XU Ed =R RN 53 25 75 e B
TR km? 133.2 2644 1951.4 699.3 1232.1
Hoy /% 2 39.7 29.3 10.5 18.5

WK
15 R A R

0 10 20 30km
T TR e |

B5 demmERERRMTKEREMER
Fig. 5 Assessment of shallow groundwater

contamination in Beijing Plain

1]
T el 4
LRUERE S

B 55 e i Al
B AL -
T i £
T 5 B AR
0 10 20 30km I i A
| IR W— A—

Ee6 ItEHEEREXFREFTHITMER

Fig. 6 Load assessment of contamination source in Beijing Plain

P 9 SRAR U I XA VY 28 3t T K XU A 235
R R LR X 15 G MBS IX | B T e
JRUREIX. AT 3 4b.

R ke
LRTITN

.
0 ey
= i
0 10 20 30km - = ;?@éﬁﬁ

B7 AbmHEREM TR TR

Fig. 7 Assessment of groundwater vulnerability in Beijing Plain

Pl )
HE Tk
AR AR
. R
. R
Ldy
I e

10 20 30km .

I

B8 IETERERXEMTRKRELER

Fig. 8 Assessment of shallow groundwater quality in Beijing Plain

B — A T IR X R VERB—H7 , B 55 T K ] i
HERURR 24 600 km®. 2 X (14 P 3 b X250 DU AR
IKHIRNA X, 2 f B OB /D BBk A1, D BR )2 4
B, FKZ R G MESS P 5 0 AR BRI, ZEIR X



2 4 TR TR AT U R R KT e U T 567

o
‘;ﬁ - AR

o BT RA K
. O SRR
. AR

§ 10 % . A

B9 JtREWERERRMTAFTEREITNER
Fig. 9 Results of risk assessment of quaternary groundwater

contamination in Beijing Plain area

1R N2 B 5 | & A A 3 1 G R 7K IR 1 U A
T, MR YU far AR, DT ol A A DX e AR

555 A5 Y XU 5 e ) X s T 1 e AR
Jid 1 B AL s -l B 28—, AR ZY 70 km®. AKX
FRURHL R KRR B M RE R 22, K2 LR K
TR RIS N2 H B /KI5 YRR B A o, i R K PR
JE PN G2 S S R R ZE AR N 1 T8¢
1R 175 G AR

5 = Ah T Y XURS 48 v Y XA T Ee | R
AT AR B A B IX A2 90 km®. i A AR
DX 458 1 T e AU B4 DR 28 32 B J b T K TS e R A
I A T p AU G i b )2 URDR K
K R B E K T R R IS R K RS
gt i . A, 7845 B X EL I 1 R 3R X A7
FEA T35 1o V5 G AU B4 X 38, G4 B, S B
W, BV EIWAE, X EEEHR TR NG
FTEL.

FEF JRL X 2R B 35, FH T M2 5 44 = 28 40
DA S e W 04 3 ) e WA 00 A 93 5 N
IKIZ 0 R IRB AP BREAT, T LA I 7K YT it A
TN RHR G HBJE TR G KRS DX i Ti] o
TR 4R 35 =22 BT LRV %58 v, — 7 1 2 PR T T AR
TSKMEB SR, 75— A IR 2 Ak T, Bk
Yfdiasims Y U fe B A v, DR U 75 JXURS: i 55 .
HP 25 Y XU X AN i T e AU X AR T e Xl
Wz X 22 6], 43 A LA

(1) Hb R 7K 5 5 KU PPEAN R AR A 2 T BSR4
AL AT H T KT & | R4 545 R —
Ty A TR AR, FRE T AR R b T 7K i e AR 3
b7 e ) 1 (N RN T N 37 N ) | R R RV
TN A 185 22 M X B oK 28 4 B A2 30 7 B
VFZ M X R AN AR A6 2% B 3 A7 bk T8, 20l
WIS, PUL, A 00 B A A ) o R R K s
PRSP TAEZI A 2%

(2) 7B 5T AR 48 A6 50 - 5L DAY 4, e B T
FAKIG Y BUIR . M YR AT R R KN 55 1
W Kot R K BLR BT i 4 TAE bR, X AR #4171
TR L, $5e 2445 1) Ji X0 g KBS L 38,
8B TS G AU DX TRTRR 43 3 43 o1 23201
699.3.1951.4 2644 133.2 km®. 76X PGS,
ACFR AR B B b X T — AR UR Y
FOKZEA AL AR AL, JR R M X B = Y
5 Y YRy 28 2 3 A 2 Ml M T K T g R e Y R

(3) BRI o3t R B i 45 R B 30
— B ——TJCi R A 7 B SR R B T, 45 07 T
LR T 15 Y Aar 28 A e B AL, HOROJE L T
KEAGHGMPEYERE. X FREE 17X Fi5 44
PR B U B BRIE & R R, A
A, FLR ARV HE T R 7 G2 RN e By 47 45 15 it

SO AT T AR Py B =8, A B 1R 22 ) A T
AP SRABERVEE M AT TR K. TE LRI 4
B 5 PEAf PR AR IR, A B A7 A At B A7 1) A%
LRG T RKITEHE AR M — I R0
[1] AR KI5 Ye I8 25 3 4 0] 47 05 BF 5 4R 45 38 5 & %8

[ EB/OL ]. hitp://www. cgs. gov. cn/cgjz/sgh/ywdongtai/

17299. htm
(2] BKHER, ¥S4R, FBELr, S MR K5 YLk ok e

[J]. HEERS5¥EE 2011, 39(3); 415-422.

(3] BEERE, SKATE. HF KIS YBAE R K A TS e il 5 1A

PR L[ D], BRBERIEEAR, 2000, 29(3) ; 74-481.
(4] H bR B K SCH TR B R BF ST, AR LTI X

KI5 PR S [ R]. 2009.

[5] VCHREHBORATIIBE. KL= M X T KI5 A

#r[R]. 2009.

(6] HE R B K SO 3R B R BFFE . BRI = A X

T KI5 B A [ R]. 2009.

[ 7] FERHLR P=RFZEHr. T X MR 7K TS Ye i 2 PP

LA S L EIRTFE[R]. 2010.



568 7 S - - 35 %
[ 8] ThBHMgEF .. FALE R X #h R KI5 Yl A 22 A T nitrate, and their mixtures in groundwater used for drinking water
5L 85 R]. 2010. in the united states[ J]. Environmental Science & Technology,
(9] WHHHB AL, FRILFEH T KIS RN G ket 2002, 36(9) : 62-73.
BFFE[R]. 2011. [25] Worrall ¥, Besien T. The vulnerability of groundwater to
(107w [ st 5 1 A5 ). A E LR K V5 YA TR AT AT MR O R pesticide contamination estimated directly from observations of
[R]. 2012. presence or absence in wells[ J]. Journal of Hydrology, 2005,
[11] Lo, aRER, 4RH0%, 5. b FK A s Qg R BR 303(1-4) : 92-107.
WIE[)]. HEERkY:, 2007, 28(4) : 754-760. [26] Aller L, Bennett T, Lehr ] H, et al. DRASTIC: a standardized
[12] #piR#i. HHESHME (SVE) SR sE[ D], K, X system for evaluating ground water pollution potential using
HER2E, 2006. hydrogeologic settings [ M ]. U. S. Environmental Protection
[13] B K RME YRR SBET]. HkKE Agency, Ada, OK, EPA/600/2- 87-036, 1987. 445.
FIR(HERBARR) , 2007, 37(2) : 303-310. [27] Gogu R C, Dassargues A. Current trends and future challenges in
[14]  RokEe, P, R, & 15K P05 g AL BE 2R 400 e o groundwater vulnerability assessment using overlay and index
WOE A PG Ak [ 1], BREERl 2%, 1996, 17(6) : 60- methods[ J]. Environmental Geology, 2000, 39(6) ; 549-559.
62. [28] Nobre R C M, Filho O C R, Mansur W J, et al. Groundwater
[15]  BRISIL, 7L, XEE, 4. dbath R AKE HLTS e os 2 4l vulnerability and risk mapping using GIS, modeling and a fuzzy
[R]. dbat. i EHSR R (dnt) M pE, 2003. 61. logic tool[ J]. Journal of Contaminant Hydrology, 2007, 94 (3-
[16] fk, Mhfd, S8R4T, 45 JEAUHT T KFREL 2 H il A& 4) . 277-292.
TP A (1], sEKILIE SRR, 2012, 10(2) . [29] hAR, MR, W FRBESS M RES | PPN I i ST AT 5
83-87. [J]. KPBIEFER ) 1999, (4) . 444-449.
[17]  ZWEFF. Ao i PR X TR 2RI (], o E b, [30] #h%x. M FoKBE TS MEREPEM I iR [ 1], M A R4,
2012, 39(2); 518-523. 2005, 12(S1) ; 3-11.
(18] =FFEAR, S8, Fitgale, . Jbat i PR IX T K5 YL i [31] Foster S S D. Fundamental concepts in aquifer vulnerability,
AR R]. 2010. pollution risk and protection strategy [ C]. TNO Hydrological
[19] &6, PRREAR, IMKGH, 5. XSrEHh T KA HLIS Research, Delft, The Netherlands, Committee, 1987. 12-18.
5P rk[T]. PIEME, 2008, 35(5) : 814-819. (32] BEMR, JE3ed, M, 45 0 I AR g = 4R b5
[20] PR IA AR, Hb TR K5 e Hb 5 i A5 HEYE ( DD2008-01) Z5K90 0], PEHT, 2009, 36(5) : 1021-1029.
[S]. 2008. [33] dbmtlid e P IF AR, dbatTi PR IX 2 S 80T A i
21] PR . M T KIS REPAHRI[R]. 2011, 1-84. PR [R]. 2008.
[22] PREEORIPORTR ., B BRI . AR TR AT B F k& 257K [34]  Akfd, Eum, BRI, 45 dUR T X R K SRR A
AR T KT R pA TAE [ R]. 2013, 1-21. #E[R]. 2006.
[23] Bruner, Brenda G. Use of geographic system technology to assess [35] Aifd, BRibae, ek, 5. fRdbFIRIX T K5 YL iR vF o
vulnerability to shallow groundw ater contamination[ M]. Univ. WE[R]. 2009.
Microfilms, Ann Arbor, M Z, U. S., 1996. [36] MAIR, MM, BRGoR. JURTTT R 7K I G I 205 ma 37 A
[24] Squillace P J, Scott J C, Moran M J, et al. VOCs, Pesticides, [J]. EEMAERSH A, 2012, 24(4) ; 9-13.



HUANJING KEXUE Vol.35  No.2

Environmental Science ( monthly) Feb. 15, 2014

CONTENTS

Calculation of Allowable Pollution Loads for Lake and Reservoir Based on Bi-direction Algorithm and Iis Case Study »++»eeeseeseerees

Form of the Particulate Matter Ambient Air Standards in China —««esssesreerresmnremntemmmnnin e WANG Shuai, DING Jun-nan, WANG Rui-bin, et al. ( 401 )
Seasonal Variation of Carcinogenic Heavy Metals in PM, 5 and Source Analysis in Befjing «++:toeseseereeesessssnnsinnnen: TAO Jun, ZHANG Ren-jian, DUAN Jing-chun, et al. ( 411)
Temporal and Spatial Distribution of PM, 5 and PM,, Pollution Status and the Correlation of Particulate Matters and Meteorological Factors During Winter and Spring in Beijing ~«+++esereeeee
............................................................................................................................................................... ZHAO Chen-xi, WANG Yun-gi, WANG Yusjie, et al. ( 418 )
Inversion and Spatial-Temporal Distribution Analysis on PMs_ Inhalable Particulate in Beijing —+xeeeeseeesrersssssenmesnmsinniinii s WANG Yan-hui, XIAO Yao ( 428 )
Characterization of Ultrafine Particle Size Distribution in the Urban Atmosphere of Hangzhou in Spring XIE Xiao-fang, SUN Zai, YANG Wen-jun ( 436 )
Size Distributions of Aerosol During the Spring Festival in Nanjing WANG Hong-lei, ZHU Bin, SHEN Li-juan, et al. ( 44
Size Distributions of Organic Carbon and Elemental Carbon in Nanjing Aerosol Particles «e-vesessessesresesrsenenmiesninsinenenns WU Meng-long, GUO Zhao-bing, LIU Feng-ling, et al. ( 451 )
Characterization of Organic and Elemental Carbon in PM ;o in Xinzhou City w«+eeerrererresermresimsinnssnnsnis e SHI Mei-xian, PENG Lin, LIU Xiao-feng, et al. ( 458 )
Seasonal Variation of Concentrations and Distribution Characteristics of PCDD/Fs in Atmosphere of an Industrial Area, Guangzhou ««+:+-seseeseseeseess QING Xian, SU Yuan, SU Qing, et al. ( 464 )
Hazard Evaluation Modeling of Particulate Matters Emitted by Coal-Fired Boilers and Case Analysis «+«++s+seeesessessensensssnsnsnsiinennnnns SHI Yan-ting, DU Qian, GAO Jian-min, et al. ( 470 )
Chemical Characteristics of Precipitation in South China Sea «+:++sevseeeresresnersssnssmiiiniiniiii e XIAO Hong-wei, LONG Ai-min, XIE Lu-hua, et al. ( 475 )
Analysis of Acid Rain Characteristics of Lin’an Regional Background Station Using Long-term Observation Data ** «+++ LI Zheng-quan, MA Hao,MAO Yu-ding, et al. ( 481 )
Characteristics of Atmospheric Nitrogen Wet Deposition in Beijing Urban Area HE Cheng-wu, REN Yu-fen, WANG Xiao-ke, et al. ( 490 )
Studies of Ozone Formation Potentials for Benzene and Ethylbenzene Using a Smog Chamber and Model Simulation «+«++«+xeseeseseessesnessenennsinisneninnenenens JIA Long, XU Yong-fu ( 495 )
Characteristics of Fly Ash Particles Deposition in the Snowpack of Laohugou Glacier No. 12 in Western Qilian Mountains, China ++++++++++-+- DONG Zhi-wen, QIN Da-he, QIN Xiang, et al. ( 504 )
Odor Emission Rate of Municipal Solid Waste from Landfill Working Area «t-eeeseeeeereesesismenenninineninnn e QIANG Ning, WANG Hong-yu,ZHAO Ai-hua,et al. ( 513 )
Gaseous Phenol Removal in a Bio-Trickling Filter ««+«+sessereereereserenenmenienenninninnisi e HE Jue-cong, HUANG Qian-ru, CHEN Zhou-yang, et al. ( 520 )
Particulate Distribution Characteristics of Chinese Phrase V Diesel Engine Based on Butanol-Diesel Blends «+«++«seseereereenseeseneneienicnnens LOU Di-ming, XU Ning, FAN Wen-jia, et al. ( 526 )
Effects of Turning Frequency on Emission of Greenhouse Gas and Ammonia During Swine Manure Windrow Composting ZHAO Chen-yang, LI Hong-mei, WEI Yuan-song, et al. ( 533 )
Oxidation of Mercury by CuBr, Decomposition Under Controlled-Release Membrane Catalysis Condition «++++sssseesessesessenensneessnennensenens HU Lin-gang, QU Zan, YAN Nai-qiang, et al. ( 541 )
Distributions and Influencing Factors of Total Dissolved Inorganic Antimony in the Coastal Area of Zhejiang and Fujian =+++++++++++- ZHANG Xu-zhou, REN Jing-ling, LIU Zong-guang, et al. ( 547 )
)
Risk Assessment of Quaternary Groundwater Contamination in Beijing Plain ( )
Mixing Behavior of Nutrients in Different Seasons at Liaohe Estuary ««+esveereeseeresesmienienmimininn ZHANG Jin-hua, YU Li-xia, YAO Qing-zhen, et al. ( 569 )
Distribution of Nitrogen in the Sediment of Taige South River Estuary «w+eseseeeresersrsemermieminnini e MA Jiu-yuan, WANG Guo-xiang, LI Zhen-guo, et al. ( 577 )
Selection and Purification Potential Evaluation of Woody Plant in Vertical Flow Constructed Wetlands in the Subtropical Area - +++ CHEN Yong-hua, WU Xiao-fu, HAO Jun, et al. ( 585 )
Correlation of Substrate Structure and Hydraulic Characteristics in Subsurface Flow Constructed Wetlands —+-+e«eseseesreseeeeneeees BAI Shao-yuan, SONG Zhi-xin, DING Yan-li, et al. ( 592 )

Impacts of Eichhornia crassipes (Mart. ) Solms Stress on the Growth Characteristics, Microcystins and Nutrients Release of Microcystis aeruginosa =«++++++sssssessssssssssisnunssinnnisniinnens
..................................................................................................................................................................... ZHOU Qing, HAN Shi-qun, YAN Shao-hua, et al. ( 597
Effects of Different Pre-oxidants on DBPs Formation Potential by Chlorination and Chloramination of Yangtze River Raw Water ~-++v+eeereeeeeee TIAN Fu-xiang, XU Bin, RONG Rong, et al. ( 605
Adsorption of Phenanthrene from Aqueous Solution on Cetylpyridinium Bromide ( CPB)-Modified Zeolite -«++x+:+esserererereereseeneneennnensnne LI Jia, LIN Jian-wei, ZHAN Yan-hui, et al. ( 611
SONG Chen-yi, YIN Da-qiang ( 619
FU Shi-yu, LIU Guang-li, LUO Hai-ping, et al. ( 626

Characteristics and Selectivity of Photocatalytic-Degradation of Tetracycline Hydrochloride

)
)
)
)
Characterization of Biocatalysed Sulfate Reduction in a Cathode of Microbial Electrolysis System )
Characteristics of Dissolved Organic Matter in A/DAT-IAT System for Municipal Wastewater Treatment Based on Ecological Safety «+:e+eseeeeeeseeeesees YANG Sai, ZHOU Qi-xing, HUA Tao ( 633 )
LI Bin, WANG Zhi-wei, AN Ying, et al. ( 643 )

*+ LIU Ming-guo, WU Chang-yong, ZHOU Yue=i, et al. ( 651 )

Treatment of Pectin Wastewater by Anaerobic Biological Process CHEN Bing-bing, YANG Chun-ping, LI Xiang, Det al. ( 657 )
(1663 )

(669)

)

)

)

)

)

)

Membrane Surface Fouling Properties in MBRs for High-Salinity Wastewater Treatment

Treatment of Petrochemical Secondary Effluent by Ozone-biological Aerated Filter -

Sorption Mechanism of Ofloxacin by Carbon Nanotubes —«+esssseeseeeserererniinieneninininenins e ZHAO Xing-xing, YU Shui-li, WANG Zhe ( 663
HU Xiao-jing, ZANG Ting-ting, GU Hai-dong, et al. ( 669
WANG Jun, WANG Yao, HUANG Xing, et al. ( 678

Biosorption Characteristics of Cu® * by Spent Substrate of Pleurotus Oyster

Adsorption Dynamics and Breakthrough Characteristics Based on the Fluidization Condition -+

Characteristics of Speciation and Evaluation of Ecological Risk of Heavy Metals in Sewage Sludge of Guangzhou ««+++:=+sessesseseseereess GUO Peng-ran, LEI Yong-ian, CAI Da-chuan, et al. ( 684
Spatial Distribution and Accumulation of Heavy Metal in Arable Land Soil of China =+«+++ssesresesrssreresnenenssnsimnnnesnnnenes ZHANG Xiao-min, ZHANG Xiu-ying, ZHONG Tai-yang, et al. ( 692
Pollution Patterns and Health Risk Assessment for Polychlorinated Biphenyls in Soils from a Capacitor Storage Site ZHOU Ling-li, WU Guang-long, XUE Nan-dong, et al. ( 704
Occurrence and Spatial Differentiation of Polyeyclic Aromatic Hydrocarbons in Surface Soils from Shenzhen, China = +oveseeeeresresnesseneenes ZHANG Di, CAO Shan-ping, SUN Jian-lin, et al. ( 711
Risk Assessment and Countermeasures of Heavy Metals Pollution in Wanquan Segment of Yanghe River «e+ereeeeeereesenersinieniennienne TAN Bing, WANG Tie-yu, ZHU Zhao-yun, et al. ( 719

Effects of Group Matching Curing Agent on Exchangeable Ph, Cd, Zn Contents in the Potted Soils and their Accumulation in Rice Plants +:+sereeseeereererermienienniinin.
........................................................................................................................................................................ ZENG Hui, ZHOU Hang, QIU Qiong-yao, et al. (
Impact of Compounded Chelants on Removal of Heavy Metals and Characteristics of Morphologic Change in Soil from Heavy Metals Contaminated Sites -+ YIN Xue, CHEN Jia-jun, LU Ce ( 733
ZHOU Na-na, BAI Yao-hui, LIANG Jin-song, et al. ( 740
CHEN Zi-ai, CHEN Hui-juan, WEI Ben-ping, et al. (

Characterization of Manganese Oxidation by Pseudomonas sp. QJX-1
Effects of the Ratio of NO; -N to NO, -N on the Removal of Sulfide and Nitrogen by Mixed Culture and Pure Culture

)
)
)
)
Carbon Metaholic Characteristics of Airborne Microbes in Hangzhou GONG Chan-juan, XU Jing, FANG Zhi-guo, et al. ( 753 )
Study on the Backward Extraction of Cellulase in Rhamnolipid Reverse Micelles «+:«+sessesseseesrssessenesmsenenninniinieneninnnns ZHAO Yan-ge, YUAN Xing-zhong, HUANG Hua-jun, et al. ( 759 )
)

)

)

)

)

-+ ZHU Ai-jia, XU Zhan-zhou, LIU Gui-ze, et al. ( 764
WANG Yan, MA Ze-min, WU Shi-jin ( 770

Inner- and Inter-Species Differences of Mercury Concentration in Common Fishes from the Yellow Sea

Study on the Effect of Enzymatic Activity and Acute Toxicity of Three PAEs on Eisenia foetida

Environmental Safety Assessment on the New Super Absorbent Polymers Applied into a Soil-Chinese Cabbage System — «++xteresueresesesnennee LI Xi, HE Ji-zheng, ZHENG Yuan-ming, et al. ( 780
Study on Dynamics of Hydrogen Sulfide and Carbonyl Sulfide Emission Fluxes from Suaeda salsa Marsh in the Yellow River Estuary -+ LI Xin-hua, GUO Hong-hai, YANG Li-ping, et al. ( 786
Key Microbial Processes in Nitrous Oxide Emissions of Agricultural Soil and Mitigation Strategies = «+s+ssesreseeseesesnerenssennenne ZHU Yong-guan, WANG Xiao-hui, YANG Xiao-ru, et al. ( 792



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN
wOE. (FHEREEHT)

JIEIL TR THLE
doAE  AEHE BT
BRFHAZ &5 %2 M

N OO G

w#H A7

(HUANJING KEXUE)

T2
s

TR

H W
i A
T
o AR

M siEZE
Jlssan R
K W OE

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(HH 1976 4E8 HAIH)
0144215 H 35% 521 Vol.35 No.2 Feb.15, 2014
F & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
e % Bk A School of Environment, Tsinghua University
. —;rﬁ (TR BT %) 40 B2 Editor-in -Chief OUYANG Zi-yuan
. . s y ‘ Edited by The Editorial Board of Environmental Science ( HUANJING
BT 2871 {7 (I3 UL i
TN 5} H
. KEXUE
18 5, R4 : 100085 ) ) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
B .010-62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " & m Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
ZIN N B
tﬂgﬁéﬁﬁ% 100717 Beijirlg 100717,China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4% 4 & K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EsrB&EIT hEERERR S SA R Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN  0250-3301
CN  11-1895/X

90. 00 7T
B FEIT

ER ALK S 2-821
ESEITR S M 205



	1.pdf
	FM.pdf
	中文目录.pdf

	20140223.pdf
	3.pdf
	英文目录.pdf
	fd.pdf




