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Influence of Transient Storage on Solute Transport and the Parameter Sensitivity

Analysis in a Suburban Drainage Ditch

LI Ru-zhong, QIAN Jing, DONG Yu-hong, TANG Wen-kun, YANG Ji-wei
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: From September to October 2013, five in-stream tracer experiments involving slug additions of chloride were performed in
Guanzhenhe Branch, a headwater stream in suburban Hefei. From the perspective of different transport mechanisms such as transient
storage, lateral inflow and advection-dispersion, four scenarios were set to analyze the effects of transient storage on solute transport in
the drainage ditch. And sensitivity analysis of parameters in OTIS model was conducted. The results showed that transient storage
exerted a significant influence on the peak values of simulated chloride concentration breakthrough curves (BTCs) in the main channel,
and the REs (relative errors) of peak values in the BTCs ranged from 24.23% to 117.26% , which were much higher than those of the
peak times. Meanwhile, the effects on simulated BTCs of transient storage markedly exceeded those of lateral inflow. Correlation
analysis results showed that A /A were significantly correlated with the peak value REs and the peak time RE’s, respectively.
Moreover, the ranking of parameter sensitivity in OTIS model was A >A_ >a > D.

Key words : transient storage; parameter sensitivity analysis; OTIS model; tracer experiment; drainage ditch
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Fig. 1 Observed and simulated C1~ concentrations

in the tracer experiment on 29 September, 2013
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Table 2 Calculation results among peak values of chloride BTCs in different scenarios

PR 33 Ei=Z0 2013-09-13 2013-09-23 2013-09-29 2013-10-02 2013-10-17

I ¢o/mg-L~! 70. 57 96. 14 110. 19 97.95 118.77

I ¢,/mg-L"! 87.67 131.34 146. 12 132.07 175.35

RE,/% 24.23 36. 61 32.61 34.83 47.63

B I ¢,/mg-L~! 71.01 96. 48 113.45 97.98 118.99
RE,/% 0. 62 0.35 2.96 0.03 0.19

v ¢y/mg-L"! 88. 66 131.99 151. 02 132. 11 175.77

RE;/% 25.6 37.29 37.05 34.87 47.99

I ¢o/mg-L~! 56. 41 75.26 81.69 76.29 95.74

I ¢,/mg-L"! 80. 19 116.33 118.38 103.35 158.39

RE, /% 42.16 54.57 44.91 35.47 65. 44

C I ¢,/mg-L~! 56. 60 75.59 83.34 76.37 103.23
RE,/% 0. 34 0. 44 2.02 0.10 7.82

v ¢y/mg-L"! 80. 08 117. 03 121.91 103. 43 173. 82

RE,/% 41.96 55.50 49.23 35.57 81.55

I ¢o/mg-L~! 52.98 — 56. 00 60. 44 77.83

I ¢,/mg-L~! 80. 05 — 83.77 94.10 150. 54

RE, /% 51.09 — 49.59 55.69 93. 42

D I ¢,/mg-L~! 53.22 — 62.90 60. 54 83.03
RE,/% 0. 45 — 12.32 0.17 6. 68

» ¢y/mg-L"! 80. 02 — 94.31 94.25 165. 67

RE;/% 51.04 — 68. 41 55.94 112. 86

D) eguepaep oy AIFoRtER T T, I, VA RS FRIX CL- BB BTCs U{E ; RE, | RE, | RE; /MRt 0, I, IVAHX T4
51 Gl AR BTCs IE(E /NI AT i 22

3 AEBETERESEET BTCs IEEREERFER"

Table 3 Calculation results among peak times of chloride BTCs in different scenarios

SRS 5 e 2013-09-13 2013-09-23 2013-09-29 2013-10-02 2013-10-17
1 ty/min 9.12 18.24 8. 64 13.92 22.08
I t,/min 9.12 17.76 8.16 13. 44 20. 16
RE|/% 0.00 -2.63 -5.56 -3.45 -8.70
B I t,/min 9.12 18.24 8. 64 13.92 22.08
RE}/% 0. 00 0. 00 0. 00 0. 00 0. 00
v t3/min 9.12 17.76 8. 64 13. 44 20. 16
RE}/% 0.00 -2.63 0.00 -3.45 -8.70
I ty/min 13.92 26. 4 13. 44 20. 64 31.68
1 t,/min 12.96 24.48 12.96 19.20 25.92
RE|/% -6.90 -7.27 -3.57 -6.98 -18.18
C m t,/min 14.4 26. 4 13.92 20. 64 32.64
RE}/% 3.45 0. 00 3.57 0. 00 3.03
v t3/min 13.44 24.96 13. 44 19.2 26. 4
RE}/% -3.45 -5.45 0. 00 -6.98 -16. 67
1 ty/min 18.24 — 22.08 30.24 48.48
1 t,/min 16. 80 — 20. 64 26. 88 36. 48
RE[/% -7.89 — -6.52 -11.11 -24.75
D " ty/min 18.72 — 24.48 30.24 51.36
RE}/% 2.63 — 10. 87 0. 00 5.94
v t3/min 16. 8 — 23.04 26. 88 38.4
RE}/% -7.89 — 4.35 -11.11 -20.79

1) tg by by by MRS L L I I, VAR R WX CL BEBIR AL BTCs WEELH LY ] ; RE] | RES | RE; 285 3oR 50, I,
VAR T 5 T 1Y CL™ BLIBMR BE BTCs WLt LA [ (14 A X 1 2
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Table 4  Correlation coefficients among hydrology, transient storage zone size and relative errors

RE, RE, RE, RE/ RE} RE}

RE, 1
RE, 0. 476 1
RE; 0.970 ** 0. 668 ** 1
RE] -0.936 -0.461 -0.920** 1
RE} 0.459 0. 855 ** 0. 604 * -0.341 1
RE; -0.796 ** -0.071 -0.702 ™ 0.891 * 0.053 1

0 -0.412 0. 226 -0.300 0. 449 0. 436 0.673 **
A /A 0.742 * 0.255 0.720 " -0.783 ™ 0. 041 -0.779 **

1) = = BPEKFEP<0.01

3.4 WA
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Table 5 Rankings of the parameter sensitivity in OTIS model

H 51 S¥ B AB B BC WELCD
10%  +10% -20% +20% —10% +10% -20% +20% —-10% +10% —20%  +20%
D 3 4 4 3 4 4 4 4 4 3 4 4
A 1 1 i 1 1 1 1 i 1 1 1 i
2013-09-13 A, 2 3 2 2 2 2 2 2 2 2 2 2
« 4 2 3 4 3 3 3 3 3 4 3 3
D 3 3 4 4 3 4 4 4 — — — —
A 1 1 1 1 1 1 1 1 — — — -
2013-09-23 A, 2 4 2 3 2 2 2 3 — — — —
« 4 2 3 2 4 3 3 2 — — — —
D 4 4 4 4 4 4 4 4 2 2 3 4
A 1 1 1 1 1 1 1 1 1 1 1 1
2013-09-29 A, 2 3 2 3 3 2 3 3 3 4 2 3
o 3 2 3 2 2 3 2 2 4 3 4 2
D 4 4 4 3 3 4 3 4 3 4 3 4
2013-10-02 A 1 1 1 1 1 1 1 1 1 1 1 1
A, 2 2 2 4 2 2 2 2 2 2 2 3
@ 3 3 3 2 4 3 4 3 4 3 4 2
D 3 4 4 4 4 4 4 4 4 4 4 4
A 1 1 i 1 1 1 1 i 1 1 1 i
2013-10-17 A, 2 2 2 3 2 2 2 2 2 2 2 2
a 4 3 3 2 3 3 3 3 3 3 3 3

1) 1350 1 FR ML, 1535 4 FoR R ek



2 4 RN G A OB HEAK TR SR A i P BT AS AT R o B S R B 487

RS AT, 28D AL A, o WREMEEAAE
PRI, BRADHCIREE T % S ECR BUE S i A 22 4k
G EREAFREIH I HEF AR, A > A >a > D.
LR, X AR Ayt 2 SR AR e R S HUE &2
T XTI AR A 3K 2 B0 P T — B, A 45
BV R WEiE A% Y I ) AR =5 e Y e
BTCs WEHR/NEZF FE . D AHEF T A,
o, RUE C1” WIS 525 A, Fl o HUSZI
X5 S AL SRR S BT BTCs JEAR 1 82 ZE ML L
M5 Lautz %1 BFE 36 PG EE S X 0 =
ZIZ U Red Canyon Creek , >R JH YL 8075 X% H: OTIS £
ISR T SRR R A, 15 3] T 5 A S AR
) RIEMEHEFZE A > A, > a > D. Wlostowski 251
KBTS 3 At I 0 Bl R 30 AL i Sk 3 i e
TAZHOT J Ja i 7 B 0 A, 745 38 I o 45 m 7 B2 59
B SBREEHT N A >D > A, > a; ESARNIR
BT HEFPEE SRR A > A > a > D, SAHFSE 1Y B
BF RIS B 5200 45 A — 3. ANHER H, OTIS A7
SR AR R RARTRAE .

4 itig

BAAAAEAE R T80 £UF Ui CL e vk
B IR T CLT 1) R i A s ], e B AE R T CLT
SR IE A5 B S R] 7K T 45 B8 B R) A3 A R
HE /K T8 35 Xk 35 o A A L R R AR e R ) SR
T B A= A2 M SR S0 C1™ A4 BTCs B
AR ZERZR & D I BT B8 RN P e ) M EE B
B 25 BB ARG A7 5 5 3 A 4 v 7 B R Wk
B 2S5 R B — ek, il e A R ift— Dk
5. T SCIR A e R B AL b3 b R AR e b
9 g, BN XE CL B RS0 5 i 5 R B 3 6 T B 2
FEREVERE. S0 b 000 ) 4R 355 1 IR | 7R
POTE R, R DR SRR | RIS RO
SEME, AT U] i) b g5 AR 200 (BN T iy Ak 3
T UM DX A R SRR A T KR AR
A1) I 265 6T Y 3 PN I A B 1) M) B T B A X
LGN

KA Y T AR AL ks — R Ol 5 2%, WA AR
SER AN R P LA B 25 A5 O 88 40 235 S 5% ) 14 2
8, — ARG A BT e AR AT S e AN
[FVE AL IS OTIS BRI % 5 K 4 i
s HRIS PORUE, B0 — 1 55, N AR AR AR N
T (A1) BEME I I T e B8 AL 40U A0 Stk |, Mt
WIS BRI TF 46, SR A v 43 0 2R A7 A5 4

T ARG, R OTIS-P 2 1 43 %5 2 B0 A7 48
Ak, HET 204 5 BB A BTCs 1928 AR ol A 4
BRI AR B TR AT R AR RS A
B A FE A R B SR S S AU A 3
EILA R, I 2 i FEAS T S AEEIE T,
C1 ™ B ALL{EL 5 L3000 {20 0 LA DC i, A1 0k b sk I v 1)
LI SE. AR E T S EH
A S BA RO R, K o T S B AR AELAE hy 3
filt, X A 3 A S ERAR BT T S UL
HIFH e T k. A [ oh2r 5 7 X R A A5 A e 4y
B AU 53 2 WL ( SLIAE BTCs b T+ Bt
o FREB) EATIC I | 8 2 T sk 4 vk DL ik
ISR A AR XA, I 3 F Se k47 40 A b
5N R Ty A R AR AL 4t R 2 T L R ) A
KA o X AR o 2 A5 A AE A S & LS
RO TAT | AR M S ARV T A8 RS 1 5 %
HE—2 5w WA H R Oy B 5 e R E R
FEXS R R RIE. T L, X T8 S A7 AR s s e R
BRI /NI 3/ T K AR 3 2K i A A U A
fdiH.

JSAE OTIS 1Y ff AT A 153780 45 3] — 8 R B iy il
5 R (EBER- P E o S W ES I
PEHAR (AN A8 505 | WO RIL 56 ) 7E SRR it 4y
Br . ARBIESR SR R 8l 43 B 7 v 3 S 850k
17 R RABE 73 AT, A 25 & S B0 6] R B 52 T
oA, — B, O A B33 AR ) U oy 7 A 1) e
MBI — 1) (L, AT 5 350 5 0 R At o A
MELLSE R IR SN 2 M A R AR, BORA 228 R
JH} UCODE #5447 OTIS #5285 i) 42 Ja 7 f5e ik
SRR 10200 (H R T A B B K R K SO R S
B, BT T /KIS BOs BRI SR AR SRe R
(R it 2k F 42 2%, i HAFAEAR R B Ao 2 .
25 R H T P BRI A /N RUBE L Bl K AR i e = 34
B /K SCHb 5T 77 T ) LA R | 4 JRy R P S b Az 2
PR, T BRI 2, AR T LR R Y |-
FEHEZK A IR R G0 00 TR A e AR X S ) ol 238 X
R AR X (B 3O 35 58 4o i PR LT 2R
PSR , BR300 X S B A X 2 (8] -5 4%
TR, RS A GT R A0 S R A 5 T s i 5
5 (A R AR T ik R A ] U PR S i a4k
TR B3 S5, IR S v S8 A ASE4DL(EL A S BTCs
AP ARIGRIRAE Ry 8 207 b, 44K i
W Cl MR BRIt n] DL pE ke e AR P LR
E£5%), 4 NaBr 4.



488 7N

i

2% 36 #&

5 #ig

(1) Za 5 BRI B . 2 A LA 1) b
2Ry OTIS BATURUZE R ARIF MR T TR X
C1™ S e J3E - 18] o A A2 AR

(2) BABATREX T EWX CL BHUHKE BTCs
WAL AR 2 MR AR RS, W58 L DA /D ) R X i 25 A8 5 v T 08
(L HHYBLRE (] B8 AR X O 22 5 17 L, B 25 A7 Bt DR 1) 52
Mt 1Y A a0 i) b 25 .

(3) SR r R W], 2 A5 A /N5 2 X
Cl™ AU BTCs B WA {EL R /N IS L 1 B0 I ] 5
F) 5 T AR/ VR B AR ) 4 A0 5
PERSS.

(4) KB U OTIS AR 240 R ABEHE Y
S5 A « U DT TRT TR AR AL > BT A A DX TR T
A, > SCHRFI o > PRUR KL D, 5 E MBI B
AR —EL
SE 3k
[ 1] Peterson B J, Wollheim W M, Mulholland P J, et al. Control of

nitrogen export from watersheds by headwater streams [ J ].
Science, 2001, 292(5514) : 86-90.
[2]

Bencala K E, Walters R A. Simulation of solute transport in a
mountain pool-and-riffle stream; a transient storage model[ J].
Water Resources Research, 1983, 19(3) . 718-724.

[ 3] Gooseff M N, Briggs M A, Bencala K E, et al. Do transient
storage parameters directly scale in longer, combined stream
Reach length dependence of
interpretations[ J]. Journal of Hydrology, 2013, 483 16-25.

Wlostowski A N, Gooseff M N, Wagener T. Influence of constant

reaches? transient ~ storage

[4]
rate versus slug injection experiment type on parameter
identifiability in a 1-D transient storage model for stream solute
transport[ J]. Water Resources Research, 2013, 49(2); 1184-
1188.
Runkel R L, Broshears R E. One-dimensional transport with
inflow and storage (OTIS): A solute transport model for small
streams[ R]. CADSWES, Center for Advanced Decision Support
for Water and Environmental Systems. Department of Civil
Engineering, University of Colorado, 1991.
Koch J C, McKnight D M, Neupauer R M. Simulating unsteady
flow, anabranching, and hyporheic dynamics in a glacial
meltwater stream using a coupled surface water routing and
groundwater flow model[ J]. Water Resources Research, 2011,
47(5), doi: 10. 1029/2010WR009508.
Runkel R L. One-dimensional transport with inflow and storage
(OTIS) : A solute transport model for streams and rivers: U. S.
Geological Survey Water-Resources Investigations Report, 98-
4018 R ].
1998.

Ward A S, Payn R A, Gooseff M N, et al. Variations in surface

Washington, D. C.. U. S. Geological Survey,

[11]

[12]

[13]

[14]

[15]

(18]

[21]

water-ground water interactions along a headwater mountain
stream; Comparisons between transient storage and water balance
analyses[ J]. Water Resources Research, 2013, 49(6); 3359-
3374.

Cozzetto K D, Bencala K E, Gooseff M N, et al. The influence
of stream thermal regimes and preferential flow paths on hyporheic
exchange in a glacial meltwater stream [ J]. Water Resources
Research, 2013, 49(9) : 5552-5569.

Roberts B J, Mulholland P J, Houser J N. Effects of upland
disturbance and instream restoration on hydrodynamics and
ammonium uptake in headwater streams[ J |. Journal of the North
American Benthological Society, 2007, 26(1) ; 38-53.
Lindenschmidt K E, Fleischbein K, Baborowski M. Structural
uncertainty in a river water quality modelling system [ J ].
Ecological Modelling, 2007, 204(3-4) : 289-300.

ZE, TEE. BT OTIS AR Ay S T Tk B
Wi BARAEL D). T EFREERLE, 2014, 34(3) : 742-751.

FG, THE, tRieh, AF SR LR L BER AR AT

SERFAEMTLI]. AKFIZEAR, 2014, 45(6) : 631-640.

Lautz L. K, Siegel D I, Bauer R L. Impact of debris dams on
hyporheic interaction along a semi-arid stream[ J]. Hydrological
Processes, 2006, 20(1) : 183-196.

Powers S M, Stanley E H, Lotting N R. Quantifying phosphorus
uptake using pulse and steady-state approaches in streams[ J].
Limnology and Oceanography: Methods, 2009, 7. 498-508.
Knust A E, Warwick J J. Using a fluctuating tracer to estimate
hyporheic exchange in restored and unrestored reaches of the
Truckee River, Nevada, USA [ ]J].
2009, 23(8): 1119-1130.

Webster ] R, Mulholland P J, Tank J L, et al. Factors affecting

Hydrological Processes,

ammonium uptake in streams-an inter-biome perspective [ J ].
Freshwater Biology, 2003, 48(8) : 1329-1352.

De Smedt F. Analytical solution and analysis of solute transport
in rivers affected by diffusive transfer in the hyporheic zone[ J].
Journal of Hydrology, 2007, 339(1-2) . 29-38.

Alexander R B, Smith R A, Schwarz, G E. Effect of stream
channel size on the delivery of nitrogen to the Gulf of Mexico[ J].
Nature, 2000, 403 (6771) ; 758-761.

McKnight D M, Runkel R L, Tate C M, et al. Inorganic N and
P dynamics of Antarctic glacial meltwater streams as controlled by
hyporheic exchange and benthic autotrophic communities [ J ].
Journal of the North American Benthological Society, 2004, 23
(2):171-188.

Stream Solute Workshop. Concepts and methods for assessing
solute dynamics in stream ecosystems[ J]. Journal of the North
American Benthological Society, 1990, 9(2): 95-119.

Wagner B J, Gorelick S M. A statistical methodology for
estimating transport parameters: theory and applications to one-
dimensional advectivec-dispersive systems[ J]. Water Resources
Research, 1986, 22(8): 1303-1315.

Qiu Y F, Deng B Q, Kim C N. Analytical solution for spatially

dependent solute transport in streams with storage zone [ J].



2 4

RN G A OB HEAK TR SR A i P BT AS AT R o B S R B

489

[24]

[25]

Journal of Hydrologic Engineering, 2010, 16(8) : 689-694.
Kumar A, Dalal D C. Analysis of solute transport in rivers with
transient storage and lateral inflow; An analytical study[J]. Acta
Geophysica, 2010, 58(6) : 1094-1114.

Kumar A, Dalal D C. Analytical solution and analysis for solute
transport in streams with diffusive transfer in the hyporheic zone
[J]. Journal of Hydro-environment Research, 2014, 8(1) : 62-
73.

[26]

[27]

Gooseff M N, McGlynn B L. A stream tracer technique
employing ionic tracers and specific conductance data applied to
catchment, New Zealand [ J ].
Processes, 2005, 19(13) : 2491-2506.

L, Ak, B, & A LIRS B I Sk 15 A [R] 5
BRI ARG BRELT]. HRERE, 2014, 35(9) : 3365-
3372.

the Maimai Hydrological

BRI TIZE S PN AR A R TPRE . IZR R A ALERES IR RN 1 B ae e b5

(MEM=Z)BR BHPEREZERBT” RS

2014 4£9 A 26 H P EBHGESCGIH AR A AT ST 2B T ERep S H 27 AR ) 2K
R (BRI IS 13 O™ [ Rl AR 2 AR AR5 M b S A AR )7 AR v [

EGIHEAEZA

SCHRTT AR bR AT e A, XTI 2 B BEA T PP LG AP Z R B A I A R E R AN IR RAT
Z 5.



HUANJING KEXUE Vol.36  No.2

Environmental Science ( monthly) Feb. 15, 2015

CONTENTS

Size Distribution Characteristics of Particulate Mercury on Haze and Non-haze Days ++xeeeeeereeesesseneisinininnne. ZHU Qiong-yu, CHENG Jin-ping, WEI Yu-qing, et al. ( 373 )
Impact of Atmospheric Pollutants Transport Pathways on Aerosol Optical Properties at Shangdianzi Background Station PU Wei-wei, SHI Xue-feng, MA Zhi-giang, et al. ( 379 )
Chemical Characteristics of 3-year Atmospheric Precipitation in Summer, Taiyuan GUO Xiao-fang, CUI Yang, WANG Kai-yang, et al. ( 388 )
Pollution Characteristics of Organic and Elemental Carbon in PM, s in Taiyuan LIU Shan, PENG Lin, WEN Yan-ping, et al. ( 396 )

Levels and Distribution of Organochlorine Pesticides and Dioxin-Like Polychlorinated Biphenyls in Atmospheric Particulates in Xining and Tianjun, Qinghai Province, China «+:eeeeseeeseseee

LI Qiu-xu, HE Chang, MA Zhao-hui, et al. ( 402 )
Particulate Matter Adsorption Capacity of 10 Evergreen Species in Beijing WANG Bing, ZHANG Wei-kang, NIU Xiang, et al. ( 408 )
Carbon Sources Metabolic Characteristics of Airborne Microbial Communities in Constructed Wetlands —«++seereeeersresrremismnnmmninnni, SONG Zhi-wen, WANG Lin, XU Ai-ling, et al. ( 415)
Spatial Distribution Characteristics of the Physical and Chemical Properties of Water in the Kunes River After the Supply of Snowmelt During Spring ««+««+++s+sessesserseeesenienennsniniinsnne

- LIU Xiang, GUO Ling-peng,ZHANG Fei-yun et al. ( 421

)
Composition Characteristics and Source Analysis of Major Tons in Four Small Lake-watersheds on the Tibetan Plateau, China —«+sesereeessessenseneeenees LI He, LI Jun, LIU Xiao-long, et al. ( 430 )
Seasonal Stratification and Eutrophication Characteristics of a Deep Reservoir, Longtan Reservoir in Subtropical Area of China +++++++++++-- ZHANG Lei, LI Qiu-hua, HUANG Guo-jia, et al. ( 438 )
Phosphorus Fractions, Sorption Characteristics and Its Release in the Sediments of Yangtze Estuary Reservoir, China «+sessessereeseseseneens JIN Xiao-dan, WU Hao, CHEN Zhi-ming, et al. ( 448 )
Spatial-Temporal Distributions of Dissolved Inorganic Carbon and Its Affecting Factors in the Yellow River Estuary - GUO Xing-sen, LU Ying-chun, SUN Zhi-gao, et al. ( 457 )
Distributions of Phosphorus Fractions in Suspended Sediments and Surface Sediments of Tiaoxi Mainstreams and Cause Analysis «++++++++* CHEN Hai-long, YUAN Xu-yin, WANG Huan,et al. ( 464 )
Characteristics of Nitrogen Pollution and the Potential Mineralization in Surface Sediments of Dianchi Lake —+:+seeoveoveesesesvsiene MENG Ya-yuan, WANG Sheng-rui, JIAO Li-xin, et al. ( 471 )
Influence of Transient Storage on Solute Transport and the Parameter Sensitivity Analysis in a Suburban Drainage Ditch «««+seeseeeerereenees LI Ru-zhong, QIAN Jing, DONG Yu-hong, et al. ( 481 )
Sources, Pollution Statue and Potential Ecological Risk of Heavy Metals in Surface Sediments of Aibi Lake, Northwest China »++-+-- ZHANG Zhao-yong, Jilili Abuduwaili, JTANG Feng-qing ( 490 )
Speciation Distribution and Risk Assessment of Heavy Metals in Sediments in Suburban Outfall of Industrial Oasis Region ~ ++++++++x+++- ZANG Fei, WANG Sheng-li, NAN Zhong-ren, et al. ( 497 )
Assessment of Sources, Spatial Distribution and Ecological Risk of Heavy Metals in Soils in a Typical Industry-based City of Shandong Province, Eastern China «+«eseeseesesrerrerseesenenneen
- DAI Bin, LU Jian-shu, ZHAN Jin-cheng, et al. ( 507 )
Removal of Triclosan with the Method of UV/ClO, and Its Degradation Products +++s+sesessesesssnesrsmesnniinnsiiniiniien LI Yu-ying,HE Wen-long, LI Qing-song et al. ( 516 )
Mechanism of Groundwater As( V') Removal with Ferric Flocculation and Direct Filtration «++++s+s+sssssssssssesisisimimisniiiiiii KANG Ying, DUAN Jin-ming, JING Chuan-yong ( 523 )
Preparation of Nano Zero-valent Iron/Sargassum horneri Based Activated Carbon for Removal of Cr( VI) from Aqueous Solution «++++++++++++- ZENG Gan-ning, WU Xiao, ZHENG Lin, et al. ( 530 )
Adsorption of Cr( VI) on Magnetic Graphene from Aqueous Solution +++++++s+sssesessserssssssinsiiiiiiiiiiiiiii LIU Wei, YANG Qi, LI Bo, et al. ( 537)
Adsorption of the Ti0,@ Yeast Composite Microspheres for Adsorbing Fluorescent Whitening Agent-VBL in Fixed Bed «+eoeovereeesreeseseenes WU Fei, ZHANG Kai-qiang, BAI Bo, et al. ( 545 )
Preparation and Ph? * Electrosorption Characteristics of MnO,/CFP Composite Electrode —+++exevsserseessemninssisiminisnisissins LIU Fang-yuan, HU Cheng-zhi, LI Yong-feng, et al. ( 552 )
Preparation of Weak Light Driven TiO, Multi Composite Photocatalysts via Adsorption Phase Synthesis +:++eseseeseseseerssssssinniiin WANG Ting, ZHU Yi-chen, SUN Zhi-xuan, et al. ( 559 )
Photoelectrocatalytic Degradation of Bisphenol A in Water by Fe Doped-Ti0, Nanotube Arrays Under Simulated Solar Light Irradiation ++* XIANG Guo-liang, YU Ze-bin, CHEN Ying, et al. ( 568 )
Oxidation of Cationic Red 3R in Water with H,0, Catalyzed by Mineral Loaded with Fe/Co ««+ereeeeereesesimsienenmmmineninn MA Nan, LIU Hua-bo,XIE Xin-yuan ( 576 )
Characteristics of Acid Red 3R Wastewater Treatment by Ozone Microbubbles «««+sssstssesresserenrenmseninsinininnnn e ZHANG Jing, DU Ya-wei, LIU Xiao-jing, et al. ( 584 )
Effects of Carbon Sources, Temperature and Electron Acceptors on Biological Phosphorus Removal »++«eeeeeeressersesremensinininsiiinin. HAN Yun, XU Song, DONG Tao, et al. ( 590 )
Startup,, Stable Operation and Process Failure of EBPR System Under the Low Temperature and Low Dissolved Oxygen Condition ~ +++=+sesseseeseeeseees MA Juan, LI Lu, YU Xiao-jun, et al. ( 597 )

Effects of Dissolved Oxygen in the Oxic Parts of A/O Reactor on Degradation of Organic Pollutants and Analysis of Microbial Community for Treating Petrochemical Waslewater =++-+++++xeeeee
............................................................................................................................................................ DING Peng—yuan, CHU Li-bing, ZHANG Nan, et ﬂ/l. < 604 )

Impacts of Alkaline Thermal Treatment on Characteristics of Sludge from Sewage Treatment Plant ««+:«+esseereeeserenenssiinienensininenne YANG Shi-dong, CHEN Xia, LIU Cao, et al.
Responses of Ecosystem Carbon Budget to Increasing Nitrogen Deposition in Differently Degraded Leymus chinensis Steppes in Inner Mongolia, China

.................................................................................................................................................................. QI Yll-Chll]l, PENG Qil’l, DONG YUH-ShB, et {ll. ( 625

)
Impacts of Elevated Ozone Concentration on N, O Emission from Arid Farmland —+xeereeeeeereserseescnenies WU Yang-zhou, HU Zheng-hua, LI Cen-zi, et al. ( 636 )
LIU Yi-fan, CHEN Shu-tao, HU Zheng-hua, et al. ( 644 )
)
)

Multi-Year Measurement of Soil Respiration Components in a Subtropical Secondary Forest

Spatial Variability of Soil Nitrogen and Related Affecting Factors at a County Scale in Hilly Area of Mid-Sichuan Basin +++ LUO You-lin, LI Qi-quan, WANG Chang-quan, et al. ( 652
Effects of Land Use Change on Soil Active Organic Carbon in Deep Soils in Hilly Loess Plateau Region of Northwest China ~ +++++++ ZHANG Shuai, XU Ming-xiang, ZHANG Ya-feng, et al. ( 661
Carbon Source Metabolic Diversity of Soil Microbial Community Under Different Climate Types in the Area Affected by Wenchuan Earthquake «eoeeeeerereremiemenenenmninieen

ZHANG Guang-shuai, LIN Yong-ming, MA Rui-feng, et al. ( 669

)
Optimization of Electrode Configuration in Soil Electrokinetic Remediation )
Distribution and Health Risk of HCHs and DDTs in a Contaminated Site with Excavation )
Transformation and Mobility of Arsenic in the Rhizosphere and Non-Rhizosphere Soils at Different Growth Stages of Rice «+++++seseesee2 YANG Wen-tao, WANG Ying-jie, ZHOU Hang, et al. ( 694 )
ZHU Man-dang, DU Jiang-xue, YUE Le, et al. ( 700 )

)

)

)

)

Extraction of Plant Root Apoplast Solution: A Case Study with Polycyclic Aromatic Hydrocarbons

XU Xiang-hua, LIU Cui-ying, LI Ping,et al. ( 706
Degradation Characteristics of Naphthalene with a Pseud: aeruginosa Strain Isolated from Soil Contaminated by Diesel = «++:+ssssessereens LIU Wen-chao, WU Bin-bin, LI Xiao-sen, et al. ( 712
Toxic Effects of CdSe/ZnS QDs to Zebrafish Embryos ««+esereereeresesienensieniniensninenen
Physiological Response of Neocaridina denticulate to the Toxicity of Cu? * and Chlorpyrifos

Mechanism of Manganese Binding to Leaf Cell Wall of Phytolacca americana L.

CHEN Mu-fei, HUANG Cheng-zhi, PU De-yong, et al. ( 719
-+ LI Dian-hao, ZHANG Wei, WANG Li-qing, et al. ( 727
Determination of Anilines in Environmental Water Samples by Simultaneous Derivatization and Ultrasound Assisted Emulsification Microextraction Combined with Gas Chromatography-Flame

TOnIZation DELECOrs  +++++ersrssssses s TIAN Li-xun,DAI Zhi-xi, WANG Guo-dong, et al. ( 736 )
Adsorption of Calcium lon from Aqueous Solution Using Na * -Conditioned Clinoptilolite for Hot-Water Softening —++«+++++sessseeereenens ZHANG Shuo, WANG Dong, CHEN Yuan-chao, et al. ( 744 )
Construction and Application of Economy-Pollution-Environment Three-Dimensional Evaluation Model for District =~ «+resesesereeresseenesnseneenenes FAN Xin-gang, MI Wen-bao, MA Zhen-ning ( 751 )




E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
=8 N 7. AN RS — =z,
AoKE XEER BlE BET & B RS ke
— =g N N N -
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
201542 H15H %36k F24 Vol.36 No.2 Feb. 15, 2015
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i 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
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS i;l:o(:-ln o b ?:YE[?(TI(J 'le-gand f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
LT .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail : hjlx @ ‘rcees. ac.en
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
Hﬂgﬁzgﬁﬁ/’é 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » 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 & SEZHIRER 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 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
120. 00 J© ES&EITRS: M 205

BRSNS FET



	1.pdf
	封面.pdf
	中文目录.pdf

	2.pdf
	英文目录.pdf
	封底.pdf




