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Dynamics of Nitrogen and Sulfur Wet Deposition in Typical Forest Stand at

Different Spatial Levels in Simian Mountain, Mid-subtropical Region

SUN Tao', MA Ming'?, WANG Ding-yong"**, HUANG Li-xin'

(1. Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqing 400716, China; 2. Chongqing Key Laboratory of Agricultural Resources and
Environment, Chongging 400716, China)

Abstract: In order to investigate the dynamics of nitrogen and sulfur wet deposition in subtropical forest ecosystem, one typical forest
stand, evergreen broad-leaved forest, at Simian Mountain located in Chongging was selected in this research. Based on field
monitoring, effects of precipitation, throughfall, litterfall, and groundwater runoff of the typical forest stand on the quality of water of
Simian Mountain were investigated from September 2012 to August 2013. Results showed that the rainfall of Simian Mountain was
apparently acidic, with average pH of 4.89 and maximum pH of 5.14. The soil, canopies and trunks could increase pH of
precipitation, with soils having the maximum increment, followed by the forest canopy. Forest canopy had the function of adsorption
and purification of NO; , NO, and SO}, and the average entrapment rate was 56. 68% , 45.84% and 35.51% , respectively.
Moreover, the degradation of litter was probably the main reason for the increase of ion concentrations in the surface litter water. Forest
soils could absorb and neutralize NO; , SO;~ and NH, , and release NO, . The evergreen broad-leaf forest of mid-subtropical region
had the function of interception on NO; , NO, , NH, and SO}, and the total entrapment rate was 92. 86% , 57. 86% , 87.24% and
87.25% , respectively, and it had a certain buffering function for the acid rain.

Key words : deposition of nitrogen and sulfur; mid-subtropical region; evergreen broad-leaf forest; storeys; entrapment
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Table 1 ~ Water quality indicators of different of water in the evergreen broad-leaf forest
; AW WESER o o — JEEP S
pkon TR ST RERM VMmO BUME bR BRFAM o
/mm /mg-L /mg+m
NO; 24 1.21 2.53 0.95 0.30 0.25 128.91
Je R 1222 NO, 24 0.05 0.12 0.02 0.03 0.50 4.25
NH, 24 0.97 1.79 0. 68 0.25 0.26 89.28
S0%- 24 7. 46 12.03 4.42 2.22 0.30 819.08
NO; 24 0.73 0.98 0.22 0.14 0.19 55.85
s NO, . . . . . .
Sk 904 > 24 0.04 0. 08 0.01 0.02 0.53 2.30
NH, 24 1.34 1.99 0.85 0.30 0.23 98.76
S03- 24 6.35 10. 80 3.92 1.91 0.30 528.21
NOy 24 1.70 2.94 1.24 0.30 0.18 89. 66
N NO, . . . . .3 .
Kk 611 s 24 0.05 0. 08 0.03 0.02 0.31 2.21
NH, 24 1.89 2.79 1.25 0.35 0.18 97.63
S03- 24 8.72 13. 60 5.32 2.50 0.29 492. 87
NO; 44 0.45 0.96 0.13 0.18 0.39 9.20
o v NO, 44 0.10 0.52 0. 05 0.09 0.94 1.79
BRI 234 ?
NH, 44 0.57 1.05 0.22 0.20 0.35 11.39
S03- 44 5.08 7.44 2.86 1.04 0.20 104. 40
x2 RMEWIMAESED
Table 2 The background value of inland precipitation
S03~ 05 H,
HiH 4 NO; NH,
/eq-L7! /mg-L~! /peq-L™! /mg-L~! /eq-L7! /mg-L"!
F/IME 0.0 0.0 0.0 0.0 0.0 0.0
SN 185.6 8.9 21.7 1.3 300.7 5.4
IIBCE- 4 1E 9.0 0.4 2.3 0.1 6.8 0.1

TF 75 301 18] KA K i NO; S 34 vk B
1.21 mg- L', RAREAKH NO; ik EE 8 Hik
B KA, HoA T 03 1922 AP B PEAS K, 22 Ak R BEAH
XN ). BEK it FRMOeE )2 | Hb A 75 P F
325 B R4k 56. 68% . —60. 55% FlI
89.74% (= 3) , WA, MO Z M L IEEX NO;, A
BAVEH A& Y ZH B T No, , RIE)E X
NO; AR R ARMIE)E K, W R A 5 R NO;
K.

KA NO; Bk 20t Bl )2 5 H
JF R IR TR R R A K AT U R AR
MO 2 H X NOy B — 2 i WIS RE ) 3.
Az 7K i NOS o ot iR B2 AH X R AR KA W I 1)
FETE, ETHREEE R 0.49 mg L7 IF HAB K H NOS
[Tk B e B 2R B B K H, & ZE A B B/ IMEL X2
P T 75 i, DX PRy S BT B R IS L, SR
VB RE TR | R W sl B S SO T PR A
IR T2 R NO, , H R, B =T
JETAE YIS S SR EUIMR T AL VR W R R M4
PR AXS R, BEE A EK B AR N IR EE A

[ ,NO, Jiit ik B S i MR (B 3) X &
F NO; BB shi B 74 % & IR R IE ks
W B R NOy 225 i A2 0 1 i 2k 3]
KRR BUE I , 5940 3% NOS AR L R
PRI 1 - MR A, DR U A W 4 RO AR E
K65 NOy 4k NO, |, ROT R AIE YA KT
RERKW AT FITEZ —, L NO, J&iH
Yy AR W LR R — 1 4y
NO; B SR .

FH I 3 AT 0L AR AN Z IR T NO,
VR AR T B T IARAL, AR T NO, P
YRR 0.05 mg-L~' (F 1), KEKEAKTH NO;
W EAE 12 H B8Rl e A i A2 ik sh
PERIAR LR B AR /N (T 3) . R Zad FR ARG )2 |
M v5 W 2 A0 32 5 - 28 B R 5 45.84% |
3.92% F119.03% , I WL, FRAMGEJZ | Hili v ) )2 A 1
HEZ YN NO, A3 F A F ELAR AR 2 1 #8588 1 H
RN

KAEKZHFNEZ )G NO, B I L
X2 R A Y A0 M B RS TR AL R (' nitrate
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Fig. 3 Monthly changes of ion concentrations in different rainfall of the evergreen broad-leaf forest
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Table 3 Average interception and entrapmentrate of different ions by different storeys of the evergreen broad-leaf forest

A L G Famz [ e

. UPEE - CRNEEN - ™ N ™ N = " oy s S,
S e e HEE e % B % o

. /mgem 2 /% /mgem "2 /% /mg-m "2 /%

NO; 128.91 73.07 56. 68 -33.81 -60.55 80. 46 89.74 92. 86
NO, 4.25 1.95 45.84 0.09 3.92 0.42 19.03 57.86
NH, 89.28 -9.48 -10. 61 1.13 1.14 86.25 88.34 87.24
S03- 819. 08 290. 87 35.51 35.34 6.69 388.47 78.82 87.25
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Table 4 Relative interception and entrapmentrate of different ions by different storeys of the evergreen broad-leaf forest
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HRZRKRARTE, Aol KEAEYE YR RRIE NOS | NO, | NH | SO;T B
M A 2 R S e R MIC R AGIR T 5000 92.86% | 57.86% . 87.24% | 87.25% , %
R EEEEAEN, LR EEAERE SR A A AR RS ®E TREW R NOy L NO; | NH |
K, AR B RIS IR 180T SO, W RRIEREFE A — & R V.

MR, 32 % NO; . NO, . NH, | SO;~
FAEAVER, 32X SO2- BYARRT 8 i = i ok,
NO; AYFHXT AL R k.

RAEKE LT HMA S RGNS | Hhiv%

122
==}

3 i

(1) DU 44 KRR pH SME N 4. 89 , [ R
TmmatE, & . BMiZE pH (HY/NF 5.0 KBRS



12 4

NS . R S BAGHT SRR AN [R] J2 O BB D B A5 1

4481

R BMGEZ)E pH (EA TR AR 2 A
BEBA WYY pH WVEM , 382 pH H 178 T s
JEIRR. KAREAK T NO; | SO; 0T o v B 1) 48 15
=B pH EHARA FEE A
(2) RAFEK 2T HEMEZE G, NO; | NO; |
SO; ™ 19 BT vk BE A AR A i 4 AR AR 28 R Gk
JEJZE XX R A L B ROPE R R R
51K 56.68% | 45.84% | 35.51% . KT T #%
M2 B )2 /9 NH, . #i# Kb NOoy | S0; .
NH," 5 i ik B B BOR R K A BT T . i AN
I L35 NO; | SO2™ . NH, o B vk i S 31
BEA TSR RIS I T Ry e ARAR LA
Xof 3 4 A TR B v R S R A T BE A TR
BERIHEN NO; (TR BER . NO; B A
feB/l NOS FREVR B 7E 6 1 ik S R 18, NHL R
BV FE LA I A, SO3 I BV FE B2 I A,
(3) RMRAEB RS HE 0% RIERE Y
NO, . NO, . NH, ., SO, Xt & 1 [ W A5 — 72 1) 2%
.
SE
[ 1] Potter CS, Ragsdale H L, Swank W T. Atmospheric deposition
and foliar leaching in a regenerating southern Appalachian forest
canopy[ J]. Journal of Ecology, 1991, 79(1) ; 97-115.
(27 SREEA. ZRe Kb 3E ARARACT 14 Z 4 AR AL AR IE [ ], BB
B2, 2008, 29(2) : 316-321.
(3] SKIAL, 465. Fell JOHbE AR A= A5 RYAR 2 Y g K
BOB[T]. AR, 2007, 27(5) : 1838-1844.
(4] BDGz, R, SRR, S5 ) TR XA R Bk et 2
LR BT [T]. Mol B2 BT, 2000, 13 (6) : 598-
607.
[5] XM, Hibz, RIOE, % DR HLRE RN E
HERIL2E AR IR BRI N B[], HBERL#, 2013, 34(10) .

3777-3781.
(6] Rikd, KA, WIE3C, 4. 39 PR RAT5URE
A A SR S UM [T]. Pl R A A 2 4R, 2003,

11(4) ; 341-347.

[ 7] BERC, s, sdse, 55, 110 Fvif AR X RBHRR RN A SO,
P MEARBEOR)]. MASHE AR, 1997, 3
(3): 199-203.

[8] B W ERMATIAF A SRR T]. REpHE,
2012, (4): 35-36.

(9] Xigt. WK SESIm e CHFFT[T]. i E SRS,
1996, 12(5) ; 5-9.

[10] 5, (TR, ERABE TR K RMEAH[)]. HIK
REEFR (ASRFIERR) , 2002, 25(8) : 120-124.

[11]

[12]

[13]

[14]

[15]

[20]

[21]

[22]

[23]

[27]

PRy, akfEAe. BRVERE M M B RL A B e ()], 3R
BE S5 PNA, 1989, 11(1) : 26-28.

Wgs, WA, ROV, 55 BROMARELHE 43 it S FCRE e A
F[J]. HEAIFEE, 2007, 16(2) : 649-654.

JAleks, ke, 5 B KRR A 2 RO B 5 3
[J]. &%, 2009, 29(7) ; 3835-3845.

Melillo J M, Naiman R J, Aber J D, et al. Factors controlling
mass loss and nitrogen dynamics of plant litter decaying in
northern streams [ J]. Bulletin of Marine Science, 1984, 35
(3): 341-356.

Jones D L, Healey J R, Willett V B, et al. Dissolved organic
nitrogen uptake by plants--an important N uptake pathway [ J].
Soil Biology and Biochemistry, 2005, 37(3) . 413-423.
Killham K. Soil Ecology [ M ].
University Press, 1994. 108-141.
May S K, JBSZIT., FRLLAG. AR s R I D5t R I A R S
BROFERIL)]. APBARERE, 2011, 1(3) : 159-164.
TiWA, B, A0, . MIRIE BG5S AR E SR
WXR[I]. YA, 1979, 5(2) : 123-128.

Mergel A, Kloos K, Bothe H. Seasonal fluctuations in the

Cambridge: Cambridge

population of denitrifying and N, -fixing bacteria in an acid soil of
a Norway spruce forest[ J]. Plant and Soil, 2001, 230(1) ; 145-
160.

SR, Te8, WIIRT, % A TRMAIR Sk T X 5%
IR )], AEARAEAA, 1996, 15(5) ; 12-15.
T G, YL, S iR AR M K&
HXPKATE MR )], RILARBHIR 535, 2002, 11
(6): 554-558.

Maitat O, Boudot J P, Merlet D, et al. Aluminium chemistry in
two contrasted acid forest soils and headwater streams impacted by
acid deposition, Vosges mountains, N. E. France [J]. Water,
Air, and Soil Pollution, 2001, 117(1-4) ; 217-243.

FIL, Rt ¥, LEEPAERE KRR )]
hE AR SE R, 2007, 23(5) ; 249-253.

2R, R L ARMOE)Z G548 5 T e KR S AR ALY
RE[J]. HEEBRLATSE, 2004, 17(3) : 12-16.

Lowman M D, Nadkarni N M. Forest Canopies[ M]. San Diego:
Academic Press, 1995. 624.

Potter C S, Randerson J T, Field C B, et al. Terrestrial
ecosystem production; a process model based on global satellite
and surface data[ J]. Global Biogeochemical Cycles, 1993, 7
(4): 811-841.

BLLR, Wi, BN, & IWRE A I L XA MR
TR IERRIIBIFE (1], K R PRRR2AIR, 2005, 19(1) : 44-
48.

Totsche K U, Rennert T, Gerzabek M H, et al. Biogeochemical
interfaces in soil ; the interdisciplinary challenge for soil science
[J]. Journal of Plant Nutrition and Soil Science, 2010, 173
(1) 88-99.



HUANJING KEXUE Vol.35  No. 12

Environmental Science ( monthly) Dec. 15, 2014

CONTENTS

Concentration and Size Distribution of Bioaerosols at Non-haze and Haze Days in Befjing ++veoveeeeeressrerssssssnsnminnins GAO Min, QIU Tian-lei, JIA Rui-zhi, et al. (4415)
Light Scattering Extinction Properties of Atmospheric Particle and Pollution Characteristics in Hazy Weather in Hangzhou ««+eeseeeseesneeereeees XU Chang, YE Hui, SHEN Jian-dong, et al. (4422)
Characteristic of Elements in PM, 5 and Health Risk Assessment of Heavy Metals During Heating Season in Taiyuan »«+reeoeeeeeseersenesneens LI Li-juan, WEN Yan-ping, PENG Lin, et al. (4431)
Pollution Characteristics of Secondary Water-soluble Inorganic Ions of PM,, 5 in Urhan Chengdu, China = +weeeeereesssrssesssseenenes LI You-ping, ZHOU Hong, ZHANG Zhi-sheng, et al. (4439)
Temporal and Spatial Distribution Characterislics of Ozone in Befjing «+++++seerersereesesremeneninnininin WANG Zhan-shan, LI Yun-ting, CHEN Tian, et al. (4446)
Characteristics and Source Apportionment of Volatile Organic Compounds (VOCs) in the Northern Suburb of Nanjing —««+seseeseereeessennenen AN Jun-lin, ZHU Bin, WANG Hong-lei, et al. (4454)
Environmental Significance of Wet Deposition Composition in the Central Qilian Mountains, China «++«+«sssserserseessmensenenieneneninienicnens LI Zong-jie, LI Zong-xing, TIAN Qing, et al. (4465)
Dynamics of Nitrogen and Sulfur Wet Deposition in Typical Forest Stand at Different Spatial Levels in Simian Mountain, Mid-subtropical Region = =«+seseessereeessserenenmenensininenn
..................................................................................................................................................................... SUN Tao, MA Ming, WANG Ding-yong, et al. (4475

Establishment and Assessment of QA/QC Method for Sampling and Analysis of Atmosphere Background CO, «++ereererrerseeresneensssenennes LIU Li=xin, ZHOU Ling-xi, XIA Ling-jun, et al. (4482
HE Li-giang, SONG Jing-hao,HU Jing-nan et al. (4489
SUN Zai, YANG Wen-jun, XIE Xiao-fang, et al. (4495

An Investigation of the CH, and N,O Emission Factors of Light-duty Gasoline Vehicles

)
)
)
)

Experimental Study on the Size Spectra and Emission Factor of Ultrafine Particle from Coal Combustion

Distributions and Air-Sea Fluxes of Dissolved Nitrous Oxide in the Yanglze River Estuary and Iis Adjacent Marine Area in Spring and Summer »«+«+sessereereeesemenensenemenennsininennenen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Lan, ZHANG Gui-ling, SUN Ming-shuang, et al. (4502)
Spectral Absorption Properties of the Water Constituents in the Estuary of Zhujiang River —«+-veoeseeesesrsissimineiniiineininen WANG Shan-shan, WANG Yong-ho, FU Qing-hua et al. (4511)
Characteristics of Phosphorus Forms and the Effects of UV Light in the Confluences Water of Qujiang-Jialing River and Fujiang-Jialing River »«+-«e-sssesererseresenenienenmenensnininennnen
............................................................................................................................................................... YAN Jin-long, JIANG Tao, WEI Shi-giang, et al. (4522)
Research on the Threshold of Chl-a in Lake Taihu Based on Microcysting «+esseseeseeesssemsesusiemenensininini s WEI Dai-chun,SU Jing,JI Dan-feng, et al. (4530)
Temporal and Spatial Characteristic of Nitrogen and Phosphorus Output in the Suburb Watershed Around the Baihua Lake «+:eseeeereresrerveeenes FENG Yuan-song, LIN Tao, YANG Qing-yuan ( 4537 )
Effects of Light Trradiation on Phosphorous Releases from Typical Submerged Soils of Water-Level Fluctuation Zones of Three Gorges Reservoirs Areas ««+:+sssessessessessesenenenseninenenenees
.................................................................................................................................................................. GUO Nian, JIANG Tao, WEI Shi-giang, et al. (4544)
Analysis on the Removal Efficiency and Mechanisms of Phosphorus by Modified Zeolites Substrates Coated with LDHs Reacted by Different Metal Compounds in Laboratory-Scale Vertical-Flow
Constructed Wetlands — «+«ereerersrssrsssenmmmsnsi ZHANG Xiang-ling, CHEN Jun-jie, GUO Lu, et al. (4553)
Mercury Dynamics of Several Plants Collected from the Water-Level Fluctuation Zone of the Three Gorges Reservoir Area During Flooding and Its Impact on Water Body =~ ++esveveeseereereeees
......................................................................................................................................................... ZHANG Xiang, ZHANG Cheng, SUN Rong-guo, et al. (4560)
Effect of Nano-Ti0, on the Release and Activation of Mercury in Sediment «+«++srseerereersrsesensnesnsnnensse e ZHANG Jin-yang, LI Chu-xian, WANG Ding-yong, et al. (4567)
Estimation Inventory of Polycyclic Aromatic Hydrocarbons (PAHs) from Anthropogenic Sources and lis Impacts within the Yanghe Watershed, an Important Water-Source Site of Beijing, China
................................................................................................................................................................................. GAO Jia-jia, LUO Wei, XI Xiao-xia (4573)
Source Identification of Toxic Wastewaters in a Petrochemical Industrial Park ++««+seesseesreressnesimimnimmmnien YANG Qian, YU Yin, ZHOU Yue-xi, et al. (4582)
Investigation of Pollution Characteristics of Erythromycin Resistance Genes in a Sewage Treatment Plant and the Relevant Selective Factors —+«+rsesseseseerersenesienieniensimininsnninsne
............................................................................................................................................................... LI Kan-zhu, WU Li-le, HUANG Sheng-lin, et al. (4589)
Variation of Pollutants Along the Height of Two Media BAF During Advanced Treatment of Dyeing Wastewater ««+esstoverereeesesnernssnsnnens LIU Jun-feng, FAN Ju-hong, LIU Rui, et al. (4596)
Acclimatization and Characteristics of Microbial Community in Sulphate-Dependent Anaerobic Methane Oxidation -«w+resesereeressereressernnesinsneeenes XI Jing-ru, LIU Su-qin, LI Lin et al. (4602)
Capability and Microbial Community Analysis of a Membrane Bioreactor for Acrylic Fiber Wastewater Treatment — «+xesvereereseseserenssnenenneenns WEI Jian,SONG Yong-hui, ZHAO Le (4610)
Nitrogen Removal Performance of ANAMMOX ABR Process in Tannery Wastewater Treatment ZENG Guo-qu, JIA Xiao-shan (4618 )
Numerical Simulation and Operation Optimization of Biological Filter 70U Zong-sen, SHI Han-chang, CHEN Xiang-qiang, et al. (4627)
Effect of Gas-lift Device on the Morphology and Performance of ANAMMOX Sludge ~ +«+se+seeseseessesessensenmsnmnsninnsstnensissneeee LI Xiang, HUANG Yong, YUAN Yi, et al. (4636)
Water Treatment Residual as a Bioretention Media Amendment for Phosphorus Removal — «+xesseeeeeessensssvsisnenenninnine WANG Jian-jun, LI Tian, ZHANG Ying (4642 )
Nutrient Contents and Heavy Metal Pollutions in Composted Sewage Sludge from Different Municipal Wastewater Treatment Plants in Beijing Region ««+seseereeeseserensennenenneninicnennnes
..................................................................................................................................................................... BAI Li-ping, QI Hong-tao, FU Ya-ping, et al. (4648)
Polychlorinated Biphenyls and Their Methylsulfonyl Metabolites in Fish from an Electronic Waste Recycling Site in South China; Tissue Distribution and Human Dietary Exposure ««+:++++++++
............................................................................................................................................................... TANG Bin, LUO Xiao-jun, ZENG Yan-hong, et al. (4655)
Residues and Health Risk Assessment of HCHs,DDTs and Heavy Metals in Water and Tilapias from Fish Ponds of Guangdong —«+««+s+sssssseseesensenenienenenninenenisne
................................................................................................................................................... XIE Wen-ping, ZHU Xin-ping, ZHENG Guang-ming, et al. (4663 )
Concentration and Distribution Characteristics of Estrogen in Aquatic Organism from Chongming Island ~+«+-eeveeeeeereenreresenenensinnennees GENG Jing-jing, YE Ai-li, YANG Yi, et al. (4671)
Photocatalytic Degradation of Acetamiprid by Ti0, and Xe Lamp: Kinetics and Degradation Intermediates —-«+v+ervreeeereereeesesmeeneeneees ZHOU Wen-chang, YANG Hai, HU Zhi-bin, et al. (4678)
Effects of Nitrogen Addition on Available Nitrogen Content and Acidification in Cold-temperate Coniferous Forest Soil in the Growing Seasom s«+++eeeseseeseerseresemenieniiniininiininenn

*+ CHEN Gao-qi, FU Wa-li, LUO Ya-chen, et al. (4686
11 Jian-lin, JIANG Chang-sheng, HAO Qing-ju (4695

)
Impact of Land Use Type on Stability and Organic Carbon of Soil Aggregates in Jinyun Mountain )
Investigation and Canonical Correspondence Analysis of Salinity Contents in Secondary Salinization Greenhouse Soils in Shanghai Suburb -++++++- TANG Dong, MAO Liang, ZHI Yue-e, et al. (4705)
LIU Geng, NIU Jun-jie, ZHANG Chao, et al. (4712)

SUN Yue-bing, WANG Peng-chao, XU Ying-ming, et al. (4720)
)

)

)

)

)

Spatial Distribution Prediction of Surface Soil Pb in a Battery Contaminated Site

Immobilization Remediation of Cd and Ph Contaminated Soil; Remediation Potential and Soil Environmental Quality

Rules and Impact Factors of Greenhouse Gases Emission in the Saline-Alkali Paddy Fields in Different Years ««+cessereereeseserierenaiencniens TANG Jie, FANG Tian-ru, HOU Ke-yi, et al. (4727
Adsorption of Cd( II') Varies with Biochars Derived at Different Pyrolysis Temperatures —+++s+sssssessssssrsensnsninsnininininniinns WANG Zhen-yu, LIU Guo-cheng, Monica Xing, et al. (4735
Poisoning Effect of Ca Depositing Over Mn-Ce/TiO,, Catalyst for Low-temperature Selective Catalytic Reduction of NO by NHy «++++++- ZHOU Ai-yi, MAO Hua-feng, SHENG Zhong-yi, et al. (4745
A Comparative Study on Domestic and Foreign Emission Standards of Air Pollutants for Cement Industry —«++++++++ ++ JIANG Mei , LI Xiao-gian, JI Liang, et al. (4752
Revision Process and Thinking of Emission Standard of Air Pollutants for Cement Industry = «+eseeseseseeresesereseseee - JIANG Mei, LI Xiao-gian, JI Liang, et al. (4759



(REHE)E 6

E & KRHAIZ
BIES: B E BN
#OE. (FHEREEHT)

TEL EAR E%E
AKE XER Bl
PREHEIE BmtE 2 bk

O o % W

w#H A7

(HUANJING KEXUE)

TLE
B
TR

EER il
i A
T A
o MR

EHREZERS

M i
Jal s R
K W OE

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(HT 1976 48 HAIT])
W44 12 H1SH %35% F124 Vol.35 No.12 Dec. 15, 2014
+ & TEPER Superintended by Chinese Academy of Sciences
e B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBhEENFE) Academy of Sciences
A6 50 T B 0 A5 B R SR R 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
{4: 445 j( ,_%L. % jﬁ % Iﬁ Protection
* % Rk A School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yuan
& |OORERE) Gi % 5 & Edited by The Edit 'l}]IS d of Envi tal Sci (HUANJING
- y e Editorial Board of Environmental Science >
JLatTT 2871 fFA4R (HFIE DX XU #%
. KEXUE
18 5, BB & i : 100085 ) ) _
LT .010-62941102 .010-62849343 P. O. 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 45 M AR AL i 16 " 16 Donghuangchenggen North Street,
ZIN N B
wﬁﬁéﬁ@ . 100717 Beijirlg 100717 5 China
ED R 2 3T JbsdUARERRI) 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 M l 4= [E 45 Hu ik H Ry Domestic All Local Post Offices in China
B2 EK r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—ei=  ISSN  0250-3301 s =
EHS —————— : 2-821
REAR AT, o 2303301 ERBRR S,
E A E f:90.007C ESEZITRS: M 205

EASMRFET



	上fm.pdf
	20141208.pdf
	下fd.pdf



