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Hydrochemical Characteristics of Snow Meltwater and River Water During

Snow-melting Period in the Headwaters of the Ertis River , Xinjiang

WEI Hong'?*, WU Jin-kui'* , SHEN Yong-ping', ZHANG Wei'?, LIU Shi-wei'*, ZHOU Jia-xin'"

(1. State Key Laboratory of Cryospheric Science, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese
Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To analyze the hydrochemical characteristics of river water and snow meltwater during snow-melting period in the Kayiertesi
River, the headwaters of the Ertis River, samples of river water and meltwater were collected every day during March and April, 2014.
Furthermore , the combination of descriptive statistics, Gibbs Figure and Piper Triangular diagrams of anions and cations were used for
hydrochemical analyses. The results showed that the major ion compositions and hydrochemical types were significantly different

between river water and snow meltwater. The total dissolved solid (TDS) in the river water ranged from 24.9 to 50.3 mg-L™". The

2+

major cations of river water were Ca”* and Na®, accounting for 61% and 17% of the total cation equivalent concentration,

respectively. Meanwhile, HCO; constituted about 95% of the total anions concentration. The hydrochemical type of river water was
HCO; -Ca’*. The chemical composition of river water samples located in the middle with a deviation to left of Gibbs model, indicating
that the major chemical process of river water was controlled by rock weathering and precipitation but rock weathering played a more
important role.

Key words: major ion; hydrochemical characteristics; Gibbs model; Ertis River; snow-melting period
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Fig. 1 Sketch map of the study area and the sampling sites
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Table 1  Hydrochemical characteristics of river water and the snow meltwater
WiH KA KM/ mg-1.7! e/ ME/mg-1. 7! SEPE + bR 2/ mg - 1! A5 R %
a2t FEIPIS 9.33 4.28 7.66 +1.51 20
a .
[REHIVIN 0.95 0.04 0.26 0. 21 82
M2 FEIPIS 1.57 0.57 1.08 +0.24 23
. FERlK 0.13 0. 00 0.01 0. 02 235
Na* FEIPIS 3.95 1.03 2.41 0. 66 28
a .
FERlK 0.84 0.01 0.15 +0. 18 118
K> FEIPIS 4.10 0.00 1.85+1.09 59
FERlK 0.20 0. 00 0.05 +0. 05 96
HCO- FEIPIS 47.45 19. 87 36. 18 £6. 38 18
} FERK 3.91 0.07 0.94 +0.93 98
- FEIPIS 1.54 0.14 0.30 £0.26 86
T RlK 0.42 0.01 0.07 0. 08 101
02 FEIPIN 1.44 0. 62 1.08 +0.26 24
o S FLK 0. 69 0.05 0.20 +0. 12 60
NH? FEIPIN 0.52 0.00 0.19 £0. 16 87
¢ R il K 0.96 0.16 0.44 +0. 18 41
DS FEIPIN 50. 30 24.90 38.83 +5.97 15
R il K 18.37 2.08 6.73 +2.87 43
s i HCO; -Ca®*
Appm K ;G
AETIVS HCO; -Ca®*

CATICNS

(a) 7K

CATICNS ANICNS

(b) Bl gk

2 Ak KRFRERKRILFETF Piper Z£E

Fig. 2 Piper figures of chemical ions in the Kayiertesi River water and the snow meltwater
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Fig. 3 Variation of snow temperature and the EC in snow

meltwater with the snow depth during the melting period
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Table 2 Correlation analysis of TDS and characteristic ions in the river water
TDS HCO; S0; - cl- NO; Ca?* Na* K* Mg?*
TDS 1
HCO5 0.890 " * 1
S0;~ 0.660 " * 0.493 " * 1
Cl- -0.063 -0.353 -0.275 1
NO; 0. 187 -0.137 -0.070 0.947 " * 1
Ca®* 0.726" " 0.539** 0.872** -0.325 -0.115 1
Na* 0.711 " 0.440 " 0.582"" 0.358 0.579 " * 0.600 " * 1
K* -0. 147 -0.387" -0.285 0.515** 0.428 " -0.272 -0.220 1
Mg** 0.729 " * 0.608 " * 0.758** -0.316 -0.133 0.851"" 0.563**  -0.282 1

1) % H P<0.05, * %A P<0.01




4 LA BUR TR U5 DR 5 0 AR A5 T ) 7R A 2 R A

1351

B, RN, Ca® F1 SO;™ ZIA] 3 AR G, i T bk
PEORHEIUT SO0 BHALII B 7 5 5 TR,
SO; ™ AT REAC IR T B R 6 14 4 Ak LA KX AR T Rk A2 i
MRhTE. IHEAh 0L 52 20 R 35 A b e AR EE R/
WETEA 5 A RIF S v 38 5 % A2 5 [R) 62 3R 19 43 45
Vi SR AT AR IR o3 R e i E

4 i

(1) R 55 3l 8 DX R il K v TDS 35 i 48
fiX, pH P31 6. 84, FEA R hdE. HCO, J& i #h
(ST, KAL) HCO, -Ca®* . ] KK BE 5L 55
B, TDS /NFH B TDS SEIME, Ca®* A1 HCO,
S AR K AAE AL HCO;, -Ca®”.

(2) AT A RIS VR OS2 e T kA
TR RN RIZ TSI T 1 TR BAIL, ]
TR TR .

) e F A Ul R AR R
GAEARENT K i S 2 Al 7 A 2R Rl 5 42
T B KR IS B 4

(4) AT ZKHE i B8R R 78 7E Gibbs 43 Al R AU 1)
rh A 2 — ], AF 5T XSSO K R K A2 sz B
A WA AR AR KA B St [ 52 e, B X
TEAEHTE 35
¢
[ 1] BROCTE, BERIN, Rarss, %, PEIERDMMGIRITI]. K

i, 2005, 27(4) : 469-475.
[2] WACE, #HEB, TET, & #skl, RS Est
BImA R T ) AKSCEONI[T]. wKIINR -, 2013, 35(3) : 513-

527.

[3] EEW, BHE, BO&, . H5meTs 48 i XS 2 LR E
KT W2 m [ 1], K 1, 2012, 34(6): 1293-
1300.

[4] Eig, £Z22, B 40 RAEPEI X E S HERE 02
[ oA BAEBRASACARAE[ T]. vk 4=, 2009, 31(2): 301-
310.

[51 FF, X, FREBWLAGHE” XK, T K HAZ 0Kl KH
MR R & ET]. HERE, 1982, 3(3): 33-
35.

[6] REW, KA. wegili 3R X TR S E LK,
R R C R A (1], BB, 1989, (1) 35-

48.

[ 77 BRI, FREFEXAT R X AKSCHF5 i RBARET]. 7K
JI A, 2000, 22(2) : 178-188.

(8] Eg, Wk, &2, & At b E P b X 1 X
SR ]. PR, 2001, 23(1) ; 28-33.

(9] Fg, WFEA, sk, & Kl pgsR L R k)R oK
AR K RS Co, Bk AT [J]. BREERE, 2010, 31

[10]

[12]

[13]

[14]

[15]

[16]

[22]

[23]

[25]

[26]

[27]

(28]

(4): 903-910.

BETS, IR, 2, S FEARURIET Uk 72 S Uk 1R
TSR E T [ 1], BREERR, 2012, 33(5) : 1484-
1490.

RAEAE, ZBRW, ATB 3, S Hoke SRR, bk
MR KA 25 [ )], Mo, 1999, 11(1) . 1-
7.

OGS, BB, BRI, & AREILERE 12 SIS
ZERRIE S IR B [ T]. kIRt 2013, 35(2) . 327-
335.

Johannessen M, Henriksen A. Chemistry of snow meltwater:
Changes in concentration during melting [ J |. Water Resources
Research, 1978, 14(4) : 615-619.

BB, BEAFIEA BT MEER N STRERT].
R, 2000, 22(4) ; 362-365.

XIRE, Williams M, 4% KPR, K I oK 550 il =5 42 3 1
BT BRI [T]. Bl d, 1997, 42(4) . 417-
419.

XIRE, Williams M, B2 E#R, 48 K LS8 ARSI /S A
JIAE G BKSCAFET R ], vRNPR £, 1999, 21(3) . 213-
219.

XUEE)™. TR0 AL 20 78 7€ 1L X 2242 it R R B¢
[D]. R HEHTK2, 2013.

FOF, XIARHE, #hE, . SRR ARSI K
PEIRMSER[J]. vk L, 2006, 28(5) ; 703-706.

SB, TEE. SRM flSE A% AT A B g L Ui e DL
(1], vK)INER A+, 2008, 30(5) : 769-775.

WA, b, TORE, S SRR R SRR KRR E [
RAL MBI T]. PREIRIE, 2011, 32(7) ; 1857-1866.
WES, XE, TR, & SR 6 A R
AARFAE KO A3 HT [T ], vk £, 2012, 34(4): 920-
926.

FESCRL, PaoT, mAasl, 5. RV F TR T ROR R LR Y
W R R )] R, 2014, 35(6): 2099-
2107.

JEASSE, RMA, BERNTE, 4. BRI T R AKOK A
BTRERERIEE[]]. B8R, 2014, 35(1) . 131-
142.

Toa, L, Mook, 55 A3 m T KA SRR Y
. LIPSV rh EURRson BT ], B, 2015, 36(1) ¢
72-79.

WAL, ZETRAE. PG b X 3 R K O PR E S ] R
LR E[)]. HiP2EdR, 1999, 54(S) . 21-28.

Z8E, EESR, SR, AF. BUR ST R SR RE SR
ARG BT[], TR %24 ( B SR BR2 ) , 2008, 36
(3): 311-315.

Ae[N, BT, ERER T, A E PG KA B X RS A
KARZER PR UE R[], MRS R, 2011, 30(1): 3-
16.

RS, RHORE, XS0, . MR BHEAREAKIAE . EIF
MREAKAEAFAE[T]. TRX B, 2013, 36(4): 662-
668.

oA

N

b



1352 7 S - - 37 &
[29] SKEEZE, BMR, R I IR 28 1 X 55 35 % 2 4R [34] ik, GElist, PEHbE. PR Z8 SRR TE KR R K 44
TR T]. KR, 1985, 7(1) : 57-63. o [ 2R A5 () 3 AR ARHE MoK SRR LT vk £, 2014,
[30] MR, 2R, sREZE. PEBRZB MR L[], KN 36(5) : 1271-1279.
+, 1986, 8(4) : 357-364. [35] CEMS, 2=y, sk, & RIDGEARFMI 15K
(317 XUB4R, BRBEZE, SMOT8k, . FET5 k)i B i E NH, JIRURRAERFSE [ 1], ZBOR L FL 2, 2010, 38(25):
PKINERAR )], HoEf=23, 2015, 70(1) ; 3-16. 13921-13923, 13947.
[32] SREE=Z, THUAR. 88 BT 8 2 23 0 Ml X 4 b ) O A O 5T [36] kfli, WaCr, SRR, 4. PI/RZ8 LRl 35 AN ) T 4 i Al
[J]. GV, 1982, (3): 181-186. TR 5 HTFSE ()], VKR L, 2014, 36(3) : 491-
[33] Meybeck M, Helmer R. The quality of rivers: From pristine stage 499.
to global pollution[ J]. Global and Planetary Change, 1989, 1 [37] Gibbs R J. Mechanisms controlling world water chemistry [ J].

|72

(4):283-309.

Science, 1970, 170(3962) : 1088-1090.

(MEM=Z)BR BPEREZERBT” RS

2015 4F 10 H 21 B, EBHGESCGE TR R AT S e AL U2 AT , 2 BA A T AR b FE AR AR )
AR CREERL: ) LR 14 AR [ A rf S A AR B 1 b B S 2 AU ) e AR 3l
FHEA AR FIZE S PR IR IR R BEATIERE . A R A LS DR S PR 1~ RGeS 5] 851 HaE 2
A SCHRTF R AR PR AT GE T AT R T 2B A TP L, PN G5 R A IE A R E R AN I RA

AU



HUANJING KEXUE Vol.37  No.4

Environmental Science ( monthly) Apr. 15, 2016

CONTENTS

Chemical Characteristics of Particulate Matters and Trajectory Influence on Air Quality in Shanghai During the Heavy Haze Episode in December, 2013 «ereeresereresseremenensininensn
.................................................................................................................................................................. ZHOU Min, QIAO Li-ping, ZHU Shu-hui, et al. (1179)

Analysis of Single Particle Aging and Mixing State at an Agriculture Site ( Quzhou) in the North China Plain in Summer Using a Single Particle Aerosol Mass Spectrometer —+«+x«+sessereeseeees
HUANG Zi-long, ZENG Li-min, DONG Hua-bin, et al. (1188)
Investigation of Aerosol Mixed State and CCN Activity in Nanjing -«++eereeeeeeeees +++ ZHU Lin, MA Yan, ZHENG Jun, et al. (1199)
Characteristics of Number Concentration Size Distributions of Aerosols Under Different Weather Processes in Beijing SU Jie, ZHAO Pu-sheng, CHEN Yi-na ( 1208)
Temporal and Spatial Distribution Characteristics of PM, 5 in Chongqing Urban Areas «+r++resrererrersssrssnmresinnneninnssnnenens LIU Yong-lin, SUN Qi-min, ZHONG Ming-yang, et al. (1219)
Comparison of Monitoring Methods of Organic Carhon and Element Carbon in Atmospheric Fine Particles — ««+xesseseeeesensenennenenenneinns PANG Bo, JI Dong-sheng, LIU Zi-rui, et al. (1230)
Residue Characteristics of Perfluorinated Compounds in the Atmosphere of Shenzhen HE Peng-fei,ZHANG Hong, LI Jing, et al. (1240)
Monitoring Atmospheric CO, and §'*C(C0,) Background Levels at Shangdianzi Station in Beijing, China XIA Ling-jun, ZHOU Ling-xi, LIU Li-xin, et al. (1248)
Concentration and Size Distribution of Bioaerosols in Indoor Environment of University Dormitory During the Plum Rain Period - LIU Ting, LI Lu, ZHANG Jia-quan, et al. (1256)
Air Microbial Pollution and Health Risk of Urban Black Odorous Water —+x«ssessessesseressensensenssiinsnsnsiniisii s LIU Jian-fu, CHEN Jing-xiong, GU Shi-you ( 1264 )

Particle Size Distribution, Seasonal Variation Characteristics and Human Exposure Assessment of Heavy Metals in Typical Settled Dust from Beijing «++eesvereereseseressersienensiniinensnn
CAO Zhi-guo, YU Gang, LU Xiang-ying, et al. (1272)
- WANG Li, WANG Li-jun, SHI Xing-min, et al. (1279)

Distribution Characteristics and Source Analysis of Polycyclic Aromatic Hydrocarbons (PAHs) in Surface Dust of Xi’an City, China -

Toluene, Benzene and Acetone Adsorption by Activated Carbon Coated with PDMS «+seeeresessessssssrensimnmnininnninisis s LIU Han-bing, JIANG Xin, WANG Xin, et al. (1287)
Distribution Characteristics, Sources and Pollution Assessment of Trace Elements in Surficial Sediments of the Coastal Wetlands, Northeastern Hainan Island —«++xeeseeesseeesneeneesneeniennnne
......................................................................................................................................................... ZHANG Wei-kun, GAN Hua-yang, BI Xiang-yang, et al. ( 1295)
Heavy Metals Accumulation in the Caofeidian Reclamation Soils; Indicated by Soil Magnetic Susceptibility +««+«+=«ssseseseereesnesmerenenniencnennenes XUE Yong,ZHOU Qian, LI Yuan,et al. (1306)
Characteristics of Stable Isotopes in Precipitation and Their Moisture Sources in Mengzi Region, Southern Yunnan -+ - LI Guang, ZHANG Xin-ping, XU You-peng, et al. (1313)
GIS Spatial Distribution and Ecological Risk Assessment of Heavy Metals in Surface Sediments of Shallow Lakes in Jiangsu Province »«+++-+: LI Ying-jie, ZHANG Lie-yu, WU Yi-wen, et al. (1321)
Microcosm Simulation Study and Methylmercury Forming Mechanism at Landscape Water of City «+«sesseereereseserenenenineneninincneen LIU Xiao-hong, SI You-hin, GUO Zi-wei et al. (1330)
Seasonal Stratification and the Response of Water Quality of a Temperate Reservoir—Zhoucun Reservoir in North of China «+++++- ZENG Ming-zheng, HUANG Ting-lin, QIU Xiao-peng, et al. (1337)
Hydrochemical Characteristics of Snow Meltwater and River Water During Snow-melting Period in the Headwaters of the Ertis River, Xinjiang —veoeeeeseererersiemenieneninin.
WEI Hong, WU Jin-kui, SHEN Yong-ping, et al. (1345)
Relationship Between the Phytoplankton Distribution and Environmental Factors in Fenhe Scenic Spot of Taiyuan «-«+:«sseseeeeeeereneeesenens FENG Jia, GUO Yu-ning, WANG Fei, et al. (1353)
Distribution Characteristics of Nitrifiers and Denitrifiers in the River Sediments of Tongling City -+ CHENG Jian-hua, DOU Zhi-yong, SUN Qing-ye ( 1362)
Contribution of Base Flow to Total Nitrogen Loading in Subtropical Agricultural Catchments —+xesxesressessesemensinininniiiii MA Qiu-mei, LI Wei, WANG Yi, et al. (1371)
Characteristics and Transport Patterns of Ammonia, Nitrites, Nitrates and Inorganic Nitrogen Flux at Epikarst Springs and a Subterranean Stream in Nanshan, Chongging -+eveeeeseesreseeees
- ZHANG Yuan-zhu, HE Qiu-fang, JIANG Yong-jun, et al. (1379

)
Pollution Characteristics and Evaluation of Nitrogen , Phosphorus and Organic Matter in Sediments of Shanmei Reservoir in Fujian,China -+ QIU Zu-kai, HU Xiao-zhen, YAO Cheng, et al. (1389)
Effect of Elodea nuttallii-immobilized Nitrogen Cycling Bacteria on Nitrogen Removal Mechanism in an Inflow River, Gonghu Bay -+ HAN Hua-yang, LI Zheng-kui, WANG Hao, et al. (1397)
Spatial and Temporal Distribution Characteristics of Different Forms of Phosphorus in Three Sorts of Rivers around Lake Taihu +-++++++- GAO Yong-xia, SONG Yu-zhi, YU Jiang-hua, et al. (1404)
Distribution of Phosphorus Forms in the Overlying Water Under Disturhance with the Addition of Algae ** * CHEN Jun, LI Yong, LI Da-peng, et al. (1413)
Impacts of Sediment Disturbance on the Distribution of Suspended Particle Size and Phosphorus »«+:+e-ssseeseseeseae » GUO Jun-rui, LI Da-peng, LIU Yan-jian ( 1422)

Effect of Zirconium Modified Kaolin-Based Cap on Migration and Transformation of Phosphorus Between Sediment and Overlying Water

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Zhe, LIN Jian-wei, ZHAN Yan-hui, et al. (1427)
Toxicity of 4-Chlorophenol Solution Under Electrochemical Reduction-oxidation Process —««rsesesesrersersenesemenennineninnsininssneee WANG Yan, SHI Qin, WANG Hui, et al. (1437)
Removal and Recycle of Phosphor from Water Using Magnetic Core/Shell Structured Fe40,@ Si0, Nanoparticles Functionalized with Hydrous Aluminum Oxide ~««+eeeereseeersensmsesenenneeees

-+ LAL Li, XIE Qiang, FANG Wen-kan, et al. (1444

)
Occurrence and Removal of Polycyclic Aromatic Hydrocarbons and Their Derivatives in Typical Wastewater Treatment Plants in Beijing «+»++++ QIAO Meng, QI Wei-xiao, ZHAO Xu, et al. (1451)
NIU Tian-hao, ZHOU Zhen, HU Da-long, et al. (1460)
LI Xiang, ZHU Liang, HUANG Yong, et al. (1467)
)
)
)

Spectral Characteristics of Dissolved Organic Matters in Reject Water from Wastewater Treatment Plants

Feasibility and Economic Analysis of Denitrification of Photovoltaic Wastewater Containing High Fluorine

Quick Start-up and Sustaining of Shortcut Nitrification in Continuous Flow Reactor =~ «+esresrereeresemenensinininiiniiinnienns WU Peng, ZHANG Shi-ying, SONG Yin-ling, et al. (1472
Performance Recoverability of Denitrifying Granular Sludge Under the Stressing Effect of Nanoscale Zero-valent Tron = «+seeeseesesseneess WANG Fan-fan, QIAN Fei-yue,SHEN Yao-liang et al. (1478
Effect of Low-concentration Ciprofloxacin on the Nitrification and Nitrifying Microorganisms of Biofilms in Biological Aerated Filter —««+s«+sesseeeseee HE Shi, GU Chao-chao, WEI Xin, et al. (1485
Optimization Study on the Nitrogen and Phosphorus Removal of Modified Two-sludge System Under the Condition of Low Carbon Source ++«+xeseereeseereserenerenimmieneniiininiinenn
...................................................................................................................................................... YANG Wei-qiang, WANG Dong-bo, LI Xiao-ming, et al. (1492)
Effects of Short-time Conservation Tillage Managements on Greenhouse Gases Emissions from Soybean-Winter Wheat Rotation System ~ ++++++++++ XIE Yan, CHEN Xi, HU Zheng-hua, et al. (1499)
Diurnal and Seasonal Dynamic Variation of Soil Respiration and Is Influencing Factors of Different Fenced Enclosure Years in Desert Steppec «-«+:«+sesseseeseesesees CUI Hai, ZHANG Ya-hong ( 1507)
Correlation Among Soil Organic Carbon, Soil Inorganic Carbon and the Environmental Factors in a Typical Oasis in the Southern Edge of the Tarim Basin =~ «+eseeseereereeresenenensenenenn
......................................................................................................................................... GONG Lu, ZHU Mei-ling, LIU Zeng-yuan, et al. (1516)
Effects of Low-Molecular-Weight Organic Acids on the Speciation of Ph in Purple Soil and Soil Solution LIU Jiang, JJANG Tao, HUANG Rong et al. (1523)
Phytoremediation of Petroleum Contaminated Soils with Iris pseudacorus L. and the Metabolic Analysis in Roots ~ +++v+eererreseeeresenenneneeene WANG Ya-nan, CHENG Li-juan, ZHOU Qi-xing ( 1531 )
Oxidation Process of Dissolvable Sulfide by Manganite and Its Influencing Factors LUO Yao, LI Shan, TAN Wen-feng, et al. (1539)
Screening and Enzyme Production Characteristics of Thermophilic Cellulase-producing Straing «+++++++- FENG Hong-mei, QIN Yong-sheng, LI Xiao-fan, et al. (1546)
Development of Determination Method of Fluoroquinolone Antibiotics in Sludge Based on Solid Phase Extraction and HPLC-Fluorescence Detection Analysis «+-«+«sssersereeressensesenenennennenens
.................................................................................................................................................................. DAI Xiao-hu, XUE Yong-gang, LIU Hua-ie, et al. (1553)
Distribution and Risk Assessment of Sulfonamides Antibiotics in Soil and Vegetables from Feedlot Livestock ««+sessesrerseeeesesnerennsennenne JIN Cai-xia, SI Xiao-wei, WANG Zi-ying, et al. (1562)
Influence of Four Kinds of PPCPs on Micronucleus Rate of the Root-Tip Cells of Vicia-faba and Garlic ++++veveeeresrernereeresenennen WANG Lan-jun, WANG Jin-hua, ZHU Lu-sheng, et al. (1568 )
Environmental Behaviors and Ecotoxicology of the Emerging Contaminants Polyhalogenated Carbazoles +-«+++++++s+sseseext LIN Kun-de, CHEN Yan-qiu, YUAN Dong-xing ( 1576)
Classification of Priority Area for Soil Environmental Protection Around Water Sources: Method Proposed and Case Demonstration =«+«+++++++- LI Lei, WANG Tie-yu, WANG Xiao-jun, et al. (1584 )



£ .

CGrER=ZNE 6

K FH H

BIES: B RE BN

EHREZERS

%OE. (REREEHT)
3 N iy -
TENL  FAERE FIE F44r H O N H O OF L
S, o == 2z
AOKE KEE X s w0 RS ARE
— N - N =
WO EGE RS % AR AT MW Bk % B
B B9 W N W W BIEK
-
w3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
201644 B15H #37% Ha Vol.37 No.4 Apr. 15, 2016
= & hEPFERE Superintended by Chinese Academy of Sciences
F i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e % KK [ School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yu:
. BAREAE) G E RS Ed;t:(: } ) by The Editori ll}]l:omd f Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn F-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
EN Rl 3£ 4T dtmcdbAkEpRI Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M l 4= [E 45 Hu ik F Ry Domestic All Local Post Offices in China
Eih 2L r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s f =
nEHS ———————— X
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





