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Absorption Characteristics of Particulates and CDOM in Waters of Chagan Lake

and Xinlicheng Reservoir in Autumn

LI Si-jia'?, SONG Kai-shan'*, ZHAO Ying', MU Guang-yi'”’, SHAO Tian-tian' ,MA Jian-hang'
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Sciences , Changchun 130102, China; 2. Natural Disaster Research Institute, College of Environment, Northeast Normal University,
Changchun 130024 ,China; 3. Institute of Grassland Science,School of Life Science, Northeast Normal University , Changchun 130024,
China)

Abstract: Field surveys and laboratory analysis were carried out in Chagan Lake and Xinlicheng Reservoir under different salinity
conditions in September 2012. In the laboratory, the absorption coefficients of particulates and chromophoric dissolved organic matter
(CDOM) were measured, aiming to compare the absorption features, source of optical active substances and relative contribution of
optical active constituents over the range of PAR (400-700 nm) in Chagan Lake and Xinlicheng Reservoir. The results showed that the
Chagan Lake and Xinlicheng Reservoir were water bodies with medium eutrophication in autumn by TAL nutrient index and the
absorption spectra of particulates matters were similar to those of phytoplankton. For the Chagan Lake with high salinity( EC =988. 87
uS-cm ™), the total particulate absorption was dominated by the nonalgal particles, and the contribution rate was in the order of
nonalgal particles > phytoplankton > CDOM. For the Xinlicheng Reservoir with low salinity (EC = 311.67 pS-em ™), the total
particulate absorption was dominated by the phytoplankton, and the contribution rate was ranked as phytoplankton > nonalgal particles
> CDOM. Positive correlation was observed between a, (440), a,(675),a,(440) and total suspended matter (TSM ), inorganic
suspended matter (ISM) , organic suspended matter (OSM) and Chl-a respectively in Chagan Lake, with correlation coefficients all
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above 0. 55. Positive correlation was observed between a,(440) , a (675) and Chl-a (0.77 and 0.85, P <0.05), so did a,(440)
and ISM(0. 74, P <0.01), while negative correlation was observed between a,(440) and OSM in the Xinlicheng Reservoir. In terms
of Chagan Lake, negative correlation was merely observed between a,(440) and OSM ( -0.54, P <0.05), but not in the Xinlicheng
Reservoir. Both S, which was calculated by the fitting absorption curve from 250 to 400 nm, and relative molecular weight M showed
that S,[ (0. 021 £0.001) m '] in Chagan Lake was greater than that in the Xinlicheng Reservoir [ (0.0176 £0.001) m™"], and M,
in Chagan Lake was 11.44 +2.00(7.5-15.09), which was greater than that in Xinlicheng Reservoir 7.53 +0.79 (6.17-8.89),
indicating that the relative molecular weight of CDOM in the Chagan Lake was less than that in the Xinlicheng Reservoir. The Chagan

Lake was greatly affected by wind speed and shore collapse to produce suspended mineral and sediment particles. Thereby the total

particulate absorption was dominated by the nonalgal particles. The waters in the Xinlicheng Reservoir were greatly impacted by

terrestrial inorganic matter, and the growth of phytoplankton was weakened and microbes activities were strengthened simultaneously,

which led to the negative correlations between a,(\) and OSM.

Key words : absorption characteristics; CDOM ; nonalgal particles; phytoplankton; Chagan Lake; Xinlicheng Reservoir
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Fig. 4 Absorption spectra of a, (1), a,(A) and ay,, (A) in Chagan Lake and Xinlicheng Reservoir
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Table 1 Linear correlation coefficients of absorption and components concentration in Chagan Lake
a,(440) a,(675) a,(440) a,(675) a,(440) a,(675) a,(440) TSM ISM OSM Chl-a DOC
a,(440) 1
a,(675) 0.94** 1
,(440) 0.94* 0.90"* 1
ay(675) 0.60" 0.59" 0.66"° 1
ay, (440) 0.92%* 0.85** 0.73** 0.43 1
a,, (675) 0.88** 0.95** 0.81** 0.32 0.83** 1
a,(440) -2.16 -0.33 -0.175 0.10 -0.23 -0.42 1
TSM 0.80** 0.75*" 0.78"* 0.25 0.71** 0.79"* -0.39 1
ISM 0.80** 0.73** 0.771"* 0.23 0.71** 0.77"* -0.35 0.99"* 1
OsM 0.55"  0.67°" 0.599° 0.25 0.42 0.69"" -0.54"  0.72"" 0.65"" 1
Chl-a 0.77"* 0.65"* 0.810"* 0.35 0.62° 0.64° -0.08 0.68"" 0.69"* 0.35 1
DOC 0.13 0.09 0. 104 0.03 0.14 0. 09 -0.25 0.46 0.44 0.51 0 1
1) x o A8 0.0 K LI, * 57 0,05 AF LI, T
R2 FABUKEFRYRERMSRASREZ BNEEEEHEXRY
Table 2 Linear correlation coefficients of absorption and components concentration in Xinlicheng Reservoir
a, (440) a, (675) a,(440) a,(675) a,, (440) a,, (675) a, (440) TSM ISM OSM Chl-a DOC

a,(440) 1
a,(675) 0.94** 1
a,(440) 0.79"" 0.60" 1
a,(675) 0.76** 0.70"  0.85"* 1
ay, (440) 0.91°* 0.96"* 0.48 0.53 1
a,, (675) 0.90"  0.96** 0.49 0.57 0.98** 1
a,(440) 0.61°  0.43 0.78** 0.52 0.36 0.38 1
TSM 0. 04 0. 08 -0.13 0.01 0.15 0. 09 -0.31 1
ISM 0.57 0.53 0.74** 0.80** 0.32 0.42 0.52 -0.13 1
OSM -0.39  -0.35 -0.63" -0.59° -0.15 -0.26  -0.57 0.68° -0.82" 1
Chl-a 0.77"* 0.85** 0.47 0.66 " 0.80"* 0.82"* 0.45 0.25 0.53 -0.25 1
DOC -0.11 -0.03 -0.19 -0.07 -0.02 -0.01 -0.38 0.04 -0.28 0.23 -0.01 1
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Fig. 5 Absorption spectra of a,(A) and the relationship between
a,(440) and S, in Chagan Lake and Xinlicheng Reservoir
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Fig. 6 Relative absorption contribution and average absorption contribution in Chagan Lake and Xinlicheng Reservoir

4 Hig

(1) RERBRGEEFRRETM IR &
I E 373K P KR X SR s IR A G (30 <
TLI( > ) < 50), #-F W8O8 L oK e, 5
HAR KDWY | B IR ARG B TR
AT RIURL I B W AR KSR T T SE3OK R AR AR
AT B B T 40 € 3 ORI SO B S 2 AL,

(2) A& TV BORL Y LA AR B ORY o 32, HAe
WSO BB TTBCRTE 50% LA b, GRS fE
ORI R 5 B 0K B DL R S0 R
T AESO G BRSO Y TR S TR WE
CDOM [V Y TTRRA I N AR, (03 O ) R IR
KAk a,,(440) | a,, (675) Fil Chl-a ZBAb—3  FRI K
R BT RVA Y L

(3) & T a, (440) N (3.06 £0.42) m™'



14 RS AT WIRHT S HOK PR Z K R AL Al CDOM WU 121

(2.35~3.83m™"), 5 TSM, ISM, OSM, Chl-a {3
PSS, b TR R PR A A el 58 40 R i A
W5 fe i SR i a, (440) A Chl-a FHOGHE R
TSM FFZ MR B WK e, (440) 7300 R (1. 14
+0.42) m~'(0.86 ~1.42 m ™" ) {LRI 5 ISM IEA

KN OSM TS, AW FIHT LUK a, (440) 70

S°(0.96 £0.49) m ' (0.33 ~2.13 m™"), (0.73

+0.25) m ™' (0.37 ~1. 11 m™") ,# T a,(440) X

55 OSM B #1E M, CDOM ok 1 T 17 it A1 490 114

fift s BISLIWOKIE a,(440) 5 TSM, ISM, OSM, Chl-a

FI DOC HTCAZM: , [ JEIEE DOC B i He i

(4) 250 ~400 nm (U ZRAPRIA S, N

(0.021 £0.001) nm~'(0.017 ~0.024) . (0.0176

+0.001) nm~'(0.016 ~0.019) , #l& B % R* H1E

0.99 LI L, S, 5 a, (440) 7168 175 Bk HOC

. A THIWER AN JEE X AR 1Y S 2R IX R K

XEZ IAMIRORLY) | 15 G A KO

FRIE S B ST SRR P 22 ). TR, AR B 5 45 R A

UESEAE 5 AR A L) 5 R AT G,

S k.

[ 1] LeeZ P, Darecki M, Carder K L, et al. Diffuse attenuation
coefficient of downwelling irradiance: An evaluation of remote
sensing methods[ J]. Journal of Geophysical Research: Oceans
(1978-2012) , 2005, 110(C2) ; 93-106.

[2] Zimba P V, Gitelson A. Remote estimation of chlorophyll
concentration in hyper-eutrophic aquatic systems: Model tuning
and accuracy optimization[ J]. Aquaculture, 2006, 256 (1-4) ;
272-286.

[3] Kirk JT O. Light and photosynthesis in aquatic ecosystem[ M ].
Cambridge, Britain; Cambridge University Press, 1994. 1-431.

[ 4] Organelli E, Bricaud A, Antoine D, et al. Seasonal dynamics of
light absorption by chromophoric dissolved organic matter
(CDOM) in the NW Mediterranean Sea ( BOUSSOLE site) [ J].
Deep Sea Research Part I : Oceanographic Research Papers,
2014, 91(5) . 72-85.

(5] BRI, PRIEES  ALTR, 45, 85 B K 7R B r 0k o U 't
WMITEOITI ], G ST, 2012, 32(3) : 729-
733.

[6] Song K S, Li L, Tedesco L. P, et al. Remote estimation of
chlorophyll-a in turbid inland waters; Three-band model versus
GA-PLS model [ J]. Remote Sensing of Environment, 2013,
136 342-357.

(7] Hogte, BER. BAKQERSEHRGEEIT].
IKBLIERE , 2006, 17(5) : 720-726.

[ 8] Tassan S, Ferrari G M. An alternative approach to absorption
measurements of aquatic particles retained on filters [ J ].
Limnology and Oceanography, 1995, 40(8) : 1358-1368.

[9] LeeZP, HuCM, Shang S L, et al. Penetration of UV-visible

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[21]

[22]

solar radiation in the global oceans: Insights from ocean color
remote sensing[ J]. Journal of Geophysical Research; Oceans,
2013, 118(9) : 4241-4255.

Carder K L., Hawes S K, Baker K A, et al. Reflectance model
for quantifying chlorophyll a in the presence of productivity
degradation products [ J ]. Journal of Geophysical Research,
1991, 96 (C11) : 20599-20611.

Shi K, Li Y M, Zhang Y L, et al. Optical scattering properties
of organic-rich and inorganic-rich particles in inland waters[ ] ].
Journal of Great Lakes Research, 2014, 40(2) ; 308-316.

Li L H, Li L, Song K S. Remote sensing of freshwater
cyanobacteria; An extended IOP Inversion Model of Inland
Waters ( IIMIW ) for partitioning absorption coefficient and
estimating phycocyanin [ J]. Remote Sensing of Environment,
2015, 157 9-23.

Lee Z P, Arnone R, Hu C M, et al. Uncertainties of optical
parameters and their propagations in an analytical ocean color
inversion algorithm[ J]. Applied Optics, 2010, 49 (3) . 369-
381.

Song K S, Li L, Tedesco L, et al. Spectral characterization of
colored dissolved organic matter for productive inland waters and
its source analysis[ J]. Chinese Geographical Science, 2015, 25
(3):295-308.

Lee Z P, Carder K L. Absorption spectrum of phytoplankton
pigments derived from hyperspectral remote-sensing reflectance
[J]. Remote Sensing of Environment, 2004, 89(3) : 361-368.
Lee Z P, Carder K L, Arnone R A. Deriving inherent optical
a multiband quasi-analytical

Applied Optics, 2002,

properties from water color:
algorithm for optically deep waters[ J].
41(27) : 5755-5772.
Mishra S, Mishra D R, Lee Z P, et al. Quantifying
cyanobacterial phycocyanin concentration in turbid productive
waters; A quasi-analytical approach [ J]. Remote Sensing of
Environment, 2013, 133, 141-151.

Zhang Y L, Liu M L, Qin B Q, et al. Modeling remote-sensing
reflectance and retrieving chlorophyll-a concentration in extremely
turbid Case- 2 waters ( Lake Taihu, China ) [ J]. IEEE
Transactions on Geoscience and Remote Sensing, 2009, 47(7) :
1937-1948.

IMGERE, EAA, BICEE, 55 Ehasib gk B HEKOR 2 T K
XA AR AT (1], Al TAR A4, 2011, 27(9):
214-219.

FAAR, XA, RIFIL, A AR AT KRR R R
YL OBCRR EBE R [ 1], Jei e 5oL b, 2011, 31
(1): 162-167.

Wang Y D, Liu D W, Song K S, et al. Characterization of water
constituents spectra absorption in Chagan Lake of Jilin Province,
Northeast China[ J]. Chinese Geographical Science, 2011, 21
(3):334-345.

Bt sikan, XU, AF. AT KRS SO I RHIE S
MERE o WRRRAFFE[J]. L0505 2K P, 2006, 25
(5): 355-359.



122 wom B % 37 %
(23] E&(i#(/ff, T, kA, AT E B SRR B G 8 R [38] Lohrenz S E, Weidemann A D, Tuel M. Phytoplankton spectral
PR ]. g Rl 22 ) , 2006, 26(7) : 1219-1226. absorption as influenced by community size structure and pigment

[24] RPN, 5k, Fo50A, & HMEETHIRETZER 55 composition[ J]. Journal of Plankton Research, 2003, 25(1) .
HOGIERIITSE[ )] IR, 2007, 19(3) : 275-282. 35-61.

[25] Rotigers R, Gehnke S. Measurement of light absorption by [39] Bricaud A, Babin M, Morel A, et al. Variability in the
aquatic particles: improvement of the quantitative filter technique chlorophyll-specific ~ absorption  coefficients ~ of  natural
by use of an integrating sphere approach[ J]. Applied Optics, phytoplankton; Analysis and parameterization [ J]. Journal of
2012, 51(9) . 1336-1351. Geophysical Research; Oceans (1978-2012), 1995, 100(C7) .

[26] Roesler C S. Theoretical and experimental approaches to improve 13321-13332.
the accuracy of particulate absorption coefficients derived from the [40] Millan-Nafez E, Sieracki M E, Millan-Nufiez R, et al. Specific
quantitative filter technique[J]. Limnology and Oceanography, absorption coefficient and phytoplankton biomass in the southern
1998, 43(7) : 1649-1660. region of the California Current[ J]. Deep Sea Research Part II .

[27] BBl EHUKEEE SRR AP SPE X R[T]. AKRE Topical Studies in Oceanography, 2004, 51(6-9) ; 817-826.
HE20, 2009, 15(3) ; 214-216. [41] Binding C E, Jerome J H, Bukata R P, et al. Spectral

[28] ’fti%‘rf*, H . 2T 7k’)ﬁ(’?%§)*ﬁ&*ﬁ:fh’]ﬁﬁé[ J]. & absorption properties of dissolved and particulate matter in Lake
XIS HE, 2011, 25(8) : 179-184. Erie[ J]. Remote Sensing of Environment, 2008, 112 (4):

[29] Song K S, Zang S Y, Zhao Y, et al. Spatiotemporal 1702-1711.
characterization of dissolved carbon for inland waters in semi- [42] PMED, ZExMg, T, 5 KWK B BOR 21 H
humid/semi-arid region, China[ J]. Hydrology and Earth System WG R K H S Btk o e [J]. IRl 2 2a i , 2009, 29
Sciences, 2013, 17(10) ; 4269-4281. (9): 1820-1829.

[30] Curtis P J, Adams H E. Dissolved organic matter quantity and [43] JH/NE, &A&ZE, XIEN, % @igde R PRy Mty
quality from freshwater and saltwater lakes in east-central Alberta ﬁﬂ’]%ﬂﬁl%tﬂﬂ?{[]] . WEEERR R , 2008, 27(6) : 595-
[J]. Biogeochemistry, 1995, 30(1) ; 59-76. 598.

[31] &, #$74, W, & FITKEKERTBRY M [44] EMZR, slastk, XUSHE, 55 A EVE FRACE WA A
CDOM Wk (1], #IIARL, 2013, 25(6) : 883-891. WA R R B AR )] IR RS2, 2013, 25(4) .

[32] Del Castillo C E, Coble P G. Seasonal variability of the colored 505-513.
dissolved organic matter during the 1994- 95 NE and SW [45] ki, K 7k 1¢§3%-%%¢%&&ﬁ§57§?%%[ DJ. 2]
monsoons in the Arabian Sea[ J]. Deep Sea Research Part II; I, P ERE B R R I S AEZE R, 2005.

Topical Studies in Oceanography, 2000, 47(7-8) : 1563-1579. [46] ZEFIW, XIIEZE, Sk, =il X K A IR Ui 22 B0 4 AEF

[33] skighk, Z@5R, Bieoc. KM GETE K 1A= 1 0K 9 Al FT[J]. A, 2010, 14(2) ; 313-332.

CDOM WM e ket [ 1], AE A2, 2006, 26 (12) ; 3969- [47] Pierson D C, Strombeck N. Estimation of radiance reflectance
3979. and the concentrations of optically active substances in Lake

[34] Jaahh, ZEaME, EHF, . K. SR CDOM Wl v Miilaren, Sweden, based on direct and inverse solutions of a
FIAH R SRRI[T]. BEER2E, 2010, 31(5) ; 1183-1191. simple model[ J]. Science of the Total Environment, 2001, 268

[35] BRLL, BEAAE, ERM, 45 BLHOK ALY BT R R (1-3): 171-188.

W[ )], FEERI, 2011, 32(2) . 452-463. [48] Ledesma J L J, Kohler S J, Futter M N. Long-term dynamics of

[36] WenZ D, Song K S, Zhao Y, et al. Influence of environmental dissolved organic carbon: implications for drinking water supply
factors on spectral characteristic of chromophoric dissolved organic [J]. Science of the Total Environment, 2012, 432, 1-11.
matter ( CDOM ) in Inner Mongolia Plateau, China [ J]. [49] Ma R, TangJ, DaiJ, et al. Absorption and scattering properties
Hydrology & Earth System Sciences Discussions, 2015, 12(6) : of water body in Taihu Lake, China; absorption [ J].
5895-5921. International Journal of Remote Sensing, 2006, 27 (19) . 4277-

[37] Gitelson A A, Gurlin D, Moses W J, et al. A bio-optical 4304.
algorithm for the remote estimation of the chlorophyll-a [50] Smith R C, Baker K S. Optical properties of the clearest natural

concentration in case 2 waters [ J |. Environmental Research

Letters, 2009, 4(4) : 045003.

waters (200-800 nm) [ J]. Applied Optics, 1981, 20(2) ; 177-
184.



HUANJING KEXUE Vol.37  No. 1

Environmental Science ( monthly) Jan. 15, 2016

CONTENTS

Investigation of Carbonaceous Airborne Particles by Scanning Proton Microprobe —«+stsssvesesssssessssmsimmsneisinininiinneens BAO Liang-man, LIU Jiang-feng, LEI Qian-tao, et al. ( 1 )
Atmospheric Polybrominated Diphenyl Ethers in Eight Cities of China; Pollution Characteristics and Human Exposure «+:«+«sseseeeeerenseneeeenes LIN Hai-tao, LI Qi-lu, ZHANG Gan, et al. ( 10 )
Light Absorption Properties of Water-Soluble Organic Carhon (WSOC) Associated with Particles in Autumn and Winter in the Urban Area of Guangzhou «++++s+esseseeeressenenensinnscninnnnens
.................................................................................................................................................................. HUANG Huan, BI Xin-hui, PENG Long, et al. ( 16 )
Investigations on Sulfur and Carbon Isotopic Compositions of Potential Polluted Sources in Atmospheric PM, 5 in Nanjing Region «+++++++ SHI Lei, GUO Zhao-bing, JIANG Wen-juan, et al. ( 22 )
Pollution Level and Health Risk Assessment of Heavy Metals in Atmospheric PM, 5 in Nanjing Before and After the Youth Olympic Games «+eseseeressersossesenenssinnsenniiinennnee
......................................................................................................................................................... ZHANG Heng, ZHOU Zi-qiang, ZHAO Hai-yan, et al. ( 28 )
Enrichment Characteristics and Source Analysis of Metal Elements in PM, 5 in Autumn in Nanchang City »e+eereeeseeeresesssseinnesnn LIN Xiao-hui, ZHAO Yang, FAN Xiao-jun, et al. ( 35 )
Contributions of Factors That Influenced the Visibility In North Suburb of Nanjing In Winter and Spring —«+«+essessessessesssnenensssnensnnienens MA Jia, YU Xing-na, AN Jun-lin, et al. ( 41 )
A Case Study on the Rapid Cleaned Away of PM, 5 Pollution in Beijing Related with BL Jet and Its Mechanism — «+eeeseereesessenesesnnenees LIAO Xiao-nong, SUN Zhao-bin, HE Na, et al. ( 51 )
Characteristics of Chemical Components in PM, s from the Coal Dust of Power Plants +++eseseseseereesesmensseiemieisinisniini WANG Yu-xiu, PENG Lin, WANG Yan, et al. ( 60 )
Improvement of Air Quality During APEC in Beijing in 2014 «eeeseseesresresstsinnenisntisinintisss s CHENG Nian-liang, LI Yun-ting, ZHANG Da-wei, et al. ( 66 )
Evaluation on the Effectiveness of Vehicle Exhaust Emission Control Measures During the APEC Conference in Beijing ««+++++sesee+: FAN Shou-bin, TIAN Ling-di, ZHANG Dong-xu, et al. ( 74 )
Chemical Compositions and Sources Apportionment of Re-suspended Dust in Jincheng —+«+eeeeererrersesssmsinsnnininsiininiee WANG Yan,PENG Lin, LI Li-juan, et al. ( 82 )
Characteristic of Particulate Emissions from Concrete Batching in Beijing —«-«+eeeseessessesseemensnmmniniininsnnis XUE Yi-feng, ZHOU Zhen, ZHONG Lian-hong, et al. ( 88 )
Anthropogenic Ammonia Emission Inventory and Its Spatial Distribution in Chang-Zhu-Tan Region «+«+esesrereeessesenenseinenennenes YOU Xiang-yu, LIU Zhan, ZHANG Qing-mei, et al. ( 94 )
Seasonal Variability of Greenhouse Gas Emissions in the Urban Lakes in Changchun, China «++stssseseereesenssimneninmineninnicnens WEN Zhi-dan, SONG Kai-shan, ZHAO Ying, et al. ( 102 )
Absorption Characteristics of Particulates and CDOM in Waters of Chagan Lake and Xinlicheng Reservoir in Autumn «++seseeveeeseeseneesneenne LI Si-jia, SONG Kai-shan, ZHAO Ying, et al. ( 112)
Hydrochemical Characteristics and Influencing Factors in Different Geological Background; A Case Study in Darongjiang and Lingqu Basin, Guangxi, China «+:eseerseeeesemensenenenennes
SUN Ping-an, YU Shi, MO Fu-zhen, et al. ( 123 )
Community Structure of Aquatic Community and Evaluation of Water Quality in Laoyingyan Section of Dadu River = »«+sereseeeeseeseeeens HUANG You-you, ZENG Yu, LIU Shou-jiang, et al. ( 132)
Characteristics of Nitrogen and Phosphorus Losses in Longhong Ravine Basin of Westlake in Rainstorm Runoff YANG Fan, JIANG Yi-feng, WANG Cui-cui, et al. ( 141 )
Soil Phosphorus Forms and Leaching Risk in a Typically Agricultural Catchment of Hefei Suburban -+ -+ FAN Hui-hui, LI Ru-zhong, PEI Ting-ting, et al. ( 148 )
Concentrations and Distribution of Metals in the Core Sediments from Estuary and City Section of Liaohe River —+eseserereesesesenenes WANG Wei-jie, ZHOU Jun-li, PEI Shu-wei, et al. ( 156 )
Distribution Characteristics and Pollution Status Evaluation of Sediments Nutrients in a Drinking Water Reservoir — «+«+«sseseesessessenseenenninnes HUANG Ting-lin, LIU Fei, SHI Jian-chao ( 166 )
Effect of Low Molecular Weight Organic Acids on the Chemical Speciation and Activity of Mercury in the Soils of the Water-Level-Fluctuating Zone of the Three Gorges Reservoir
........................................................................................................................................................................ YOU Rui, LIANG Li, QIN Cai-ging, et al. ( 173 )
Arsenic Content and Speciation in the Surficial Sediments of Liangshui River in Beijing WANG Xin-hui, SHAN Bao-ging, TANG Wen-zhong, et al. ( 180 )
Effect of UV Light Radiation on the Coagulation of Chlorella and Its Mechanism + WANG Wen-dong, ZHANG Ke, XU Hong-bin, et al. ( 187 )
Photocatalytic Oxidation of p-arsanilic Acid by Ti0, +«teeresreresesreresssnsnmennisie XU Wen-ze, YANG Chun-feng, LI Jing, et al. ( 193 )
Photodegradation of Ciprofloxacin Hydrochloride in the Aqueous Solution Under UV ++sssessessesssssssesmsnmmensnsnnincninsincnees DUAN Lun-chao, WANG Feng-he, ZHAO Bin, et al. ( 198 )
Adsorption of Phosphate by Lanthanum Hydroxide/Natural Zeolite Composites from Low Concentration Phosphate Solution - LIN Jian-wei, WANG Hong, ZHAN Yan-hui, et al. ( 208 )
Experimental Research of Hg( Il ) Removal from Aqueous Solutions of HgCl, with Nano-Ti0, «+++eeresessessssusssmsmssnsniniinians ZHOU Xiong, ZHANG Jin-yang, WANG Ding-yong, et al. ( 220 )
Development of Chemical Exposure Prediction Model for Aerobic Sewage Treatment Plant for Biochemical Wastewaters +-«+xesveeeeeresnesvenenes ZHOU Lin-jun, LIU Ji-ning, SHI Li-li, et al. ( 228 )
Degradation Characteristics of Three Aniline Compounds in Simulated Aerobic Sewage Treat System GU Wen, ZHOU Lin-jun,LIU Ji-ning, et al. ( 240 )
Advanced Treatment of Effluent from Industrial Park Wastewater Treatment Plant by Ferrous Ion Activated Sodium Persulfate «+-++++++++++ ZHU Song-mei, ZHOU Zhen, GU Ling-yun, et al. ( 247 )
Recent Distribution and Sources of Polyeyclic Aromatic Hydrocarbons in Surface Soils from Yangtze River Delta +«++xeeseeeereerseneeienieneneeienens LI Jing-ya, WU Di, XU Yun-song, et al. ( 253 )
Preliminary Study on Linear Alkylbenzenes as Indicator for Process of Urbanization seseneneess XU Te, ZENG Hui, NI Hong-gang ( 262 )
Pollution Assessment and Spatial Distribution Characteristics of Heavy Metals in Soils of Coal Mining Area in Longkou City «++++++xsseree2 LIU Shuo, WU Quan-yuan, CAO Xue-jiang, et al. ( 270 )
Effects of Reduced Water and Diurnal Warming on Winter-Wheat Biomass and Soil Respiration WU Yang-zhou, CHEN Jian, HU Zheng-hua, et al. ( 280 )
Effect of Recycled Water lrigation on Heavy Metal Pollution in Irigation Soil - -+ ZHOU Yi-qi, LIU Yun-xia, FU Hui-min ( 288 )
Effect of Biochar Application on Soil Aggregates Distribution and Moisture Retention in Orchard Soil «+:++steeeeerssessesnensseneneininieninnnns AN Yan, JI Qiang, ZHAO Shi-xiang, et al. ( 293 )
Effects of Three Industrial Organic Wastes as Amendments on Plant Growth and the Biochemical Properties of a Ph/Zn Mine Tailings «+«+«+«sesssessesessesenensnienienenininininsininsne
PENG Xi-zhu, YANG Sheng-xiang, LI Feng-mei, et al. ( 301 )
Effects of Arbuscular Mycorrhizal Fungi on the Growth and Ce Uptake of Maize Grown in Ce-contaminated Soils «+««+seeeseeeressenerssneeenenees WANG Fang, GUO Wei, MA Peng-kun, et al. ( 309 )
Distribution Characteristics and Risk Assessment of Phthalic Acid Esters in Agricultural Products Around the Pearl River Delta, South China — «eeesesesrereeresemeneneinenensininennse
........................................................................................................................................................................ LI Bin, WU Shan, LIANG Jin-ming, e al. ( 317)
Bioaccumulation and Biomagnification of Heavy Metals in Three Gorges Reservoir and Effect of Biological Factors «+weseeeesessesvervsereneenes WEI Li-li, ZHOU Qiong, XIE Cong-xin, et al. ( 325 )
Comparisons of Microbial Numbers, Biomasses and Soil Enzyme Activities Between Paddy Field and Dryland Origins in Karst Cave Wetland «««eseererrereeresenemesinsicnnesnsceneens
............................................................................................................................................................... JIN Zhen-jiang, ZENG Hong-hu, LI Qiang, et al. (335 )
Analysis on Diversity of Denitrifying Microorganisms in Sequential Batch Bioreactor Landfill = +«-vesererereererenensssienneinnsnneieens LI Wei-hua, SUN Ying-jie, LIU Zi-liang, et al. ( 342 )
Synthesis of Fe/nitrogen-doped Carbon Nanotube/Nanoparticle Composite and Its Catalytic Performance in Oxygen Reduction ++++sesseseeeees YANG Ting-ting, ZHU Neng-wu, LU Yu, et al. ( 350 )
Application of Microbial Fuel Cells in Reducing Methane Emission from Rice Paddy =~ +«+ereeereresrererrensienmennssinencnne DENG Huan, CAI Lii-cheng, JIANG Yun-bin, et al. ( 359 )
Effect of Aeration Strategies on Emissions of Nitrogenous Gases and Methane During Sludge Bio-Drying ««+etoveeeserseessesesessneneienienenns QI Lu, WEI Yuan-song, ZHANG Jun-ya, et al. ( 366 )
Treatment of Flue Gas from Sludge Drying Process by A Thermophilic Biofilter CHEN Wen-he, DENG Ming-jia, LUO Hui, et al. ( 377 )
Application of FCM-qPCR to Quantify the Common Water Pathogens ««+-++s+sstevesessssstsnssmssniminsiniiennn s WANG Ming-xing, BAI Yao-hui, LIANG Jin-song, et al. ( 384 )
Effect of Acetonitrile and n-hexane on the Immunoassay of Environmental Representative Pollutants —«+«+sxsseseeseseserensennnencnennenes LOU Xue-ning, ZHOU Li-ping, SONG Dan, et al. ( 391 )
Compositional Variation of Spent Mushroom Substrate During Cyclic Utilization and Its Environmental Tmpact — ++esvesveeeeeenesneneeeees LOU Zi-mo, WANG Zhuo-xing, ZHOU Xiao-xin, et al. ( 397 )



£ .

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
v N N N -
PREFEIE BmAE 2 AR RS Rl Fokd w 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)
2016461 B15H #37% H1 Vol.37 No.1 Jan. 15, 2016
e & TEPER 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 44 M B HR, S5y 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





