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Agricultural Non-Point Source Pollutants Removal by Enhanced Riverbank

Interception Facilities Under Different Operating Conditions

LI Huai-zheng' , CHEN Ke-li', WEI Zhong®, WANG Wei-gang'
(1. Key Laboratory of Yangtze River Water Environment, Ministry of Education, Tongji University, Shanghai 200092, China; 2.
Central-South Architectural Design Institute Co. , Ltd. , Wuhan 430071, China)

Abstract. Treatment of agricultural non-point source pollution in a pilot scale by enhanced riverbank interception facilities with
different temperatures, rainfall intensities and rainfall interval conditions was investigated. The results showed that if water temperature
decreased from 20 degrees to 4.3 degrees, the removal efficiencies of COD, TN, NH, -N, TP decreased by 15.58% , 48.93% ,
42.26% , 57.75% respectively, and no significant effect on the removal of SS was found. If rainfall intensity increased doubled from
0. 65 mm-min~" to 1. 30 mm+-min~', it made the average removal rate of COD decrease 15.19% , TN, NH, -N did not change and
removal efficiency of TP increased 11.21%. But the total removed quantity per unit area of COD, TN, NH, -N, TP increased by
26.27% , 68.3% , 32.6% , and 104.2%. If rainfall interval increased from 2 to 4 days, it would make NH, -N, TN removal
efficiencies increase by 19.31% , 13.95% respectively, and the removed quantity per unit area of TP increased 71. 43% , but the total
removal quantity of TP was limited.

Key words : agricultural non-point source pollution; enhanced riverbank interception facilities; temperature; rainfall intensity; rainfall
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Table 1~ Water quality of influent under different temperatures ( mean value + standard deviation)
T i/ C 7K/ C COD/mg-L~! NH, -N/mg-L ! TN/mg-L ™" TP/mg-L"!
[ 20.3 0.9 18.0 0.2 74.6 £7.7 1.22+0.52 4.10 £0.21 1.65 £0.47
fiKiGR 4.3+2.4 6.0+1.0 50.6 +0.2 1.83 £0.27 11.51 £1.27 0.92 +0.33
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Table 2 Water quality of influent under different rainfall intensities

TH i/ C KR/ C COD/mg-L"! NH; -N/mg-L~! TN/mg-L ™! TP/mg-1.7!
Mk (1. 30 mm-min ") 12.0+0.7 11.5+0.3 157.1+1.8 1.11 0. 04 5.06 +0. 09 0.36 0. 02
MI# (0. 65 mm-min ') 7.3+1.1 6.3+1.2 166.9 2.1 1.68 +0.24 6.02 0. 19 0.48 0. 02
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Table 3 Water quality of influent under different rainfall intervals

T Hij/C IKIR/C COD/mg-1.7! NH, -N/mg-L~! TN/mg-L~! TP/mg-1.~!

[ElpE 2 d 11.9 +0.8 11+0.4 157.1+1.8 1. 11 £0. 04 5.06 =0. 08 0.36 0. 02

b 4 d 9.6+0.9 8.0+0.7 138.5+2.2 1.22 £0.52 5.90 0. 07 0.61 £0.01
1)1 « bR s

1.3 KFEMEI 5 53 by

TERDIFER #E 7K 8 ~ 10 min &, 3% # FE 58 1k
Ak R A ] B L A /K2 S BRIt SBORE A (]
4 — 4% MR 10 min J5 IF 4G HURE 22 05 BURE (%) 1) (1] 2y
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IR 8 £ 1Y 4 B F8 R COD |, NH, -N |
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(GB 11901-89) il & , NH, -N 3% 40 A 571 40 06t
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Table 4  Pollutants removal of enhanced riverbank interception under different temperatures ( mean value + standard deviation) /%

iH T 10 min 20 min 30 min 50 min 70 min 90 min 120 min
coD ) 57.74 £8.65  57.35+2.67 41.53+10.75 43.29+8.84 39.12+23.13 42.27 +12.82 34,31 £15.24
R 26.62 £22.62 23.87 +18.23 20.54 +24.88 26.35 +9. 86 29.65 £5.64  53.51+9.23 39.57 +£10. 09
NH* -N f=) 67.98 £12.64 74.05 +10.44 69.48 £8.03 61.72 +16.08 72.20 +12.32 45.20 +19.47 65. 14 +£13. 08
¢ R 39.60 +£29.92 36.96 £20.18 36.19 £16.19 16.35 +£6.03 3.23 £5.81 14.72 +0.52 2.69 +3.98
TN ) 75.07 £7.92  78.90 +1.38 66.25+9.23  68.13 £6. 15 50.00 £8.19  31.05 +7.91 45.12 1. 19
R 15.16 £12.84  7.58 +13.13 4.19£6.73  12.04 +1.09 11.35+3.70 12.23 +2.59 2.87 +8.34
TP R T 89.88 £+1.90  89.99 £2.76 81.92 +6.77 81.49 +7.62 78.03 £9.95 71.24 +10. 66 69.40 £5.70
fiKiR 13.35£17.54 30.51 £25.52  25.95 +19. 88 4.33 £5.11 18.27 +14.06 19.75 £7. 67 20.69 +7.32
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Fig. 2 Pollutants removal of enhanced riverbank interception under different temperatures
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5C AR A W 25351 500 ~2 000 h, 52 JLF5¢ 4
Rk P00 T R Gl Akt 2 Kusehk 250 A9 F 5
IR EEART 15°CH R H R G L R BT

B, RIAEARBF AR TOL T, vl LU A 64 9 i
RAEFIARIA . 55 AN SHE P G A K T 6 T3 1 i
BRPIR A S M AR A, 32 1 B AIG 2 B AR 9 X NHL =N
R WS RE 7 B JE 6T INHL -N R 2 B 3180 AT
KR T RGENINH, -NI) 5%,
MEL2(b) AT LUA I, FEARIR 251 T ,30 min /5
NH," -NEBRH# R 200 N, I 70 min J5 73 LB
RALT 5% , Ut AL 25 4 F X NH, -N i) 25 B 222
SEAE A . I W SRR B 5 T A IR AR, 70
min Ji5 NH, -NF-2) LBREE T T 20% A 47, 047
AR RRR U SR A N RCE e RS
W EBRNH, -NAY EER . E 2(c) AT L& B, 78
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Table 5 Pollutants removal of enhanced riverbank interception under different rainfall intensities ( mean value + standard deviation )/ %

i H FIY iR 10 min 20 min 30 min 50 min 70 min 90 min 120 min
coD 1. 30 mm-min ! 42.22£1.19 41.04 £0.21 35.53 +4.24 33.71 £6.41 26.48 +7.01 18.21 £5.96 19.25 £8.20
0. 65 mm-min ! 61.82+£0.89 54.69 £4.09 50.57 £4.07 50.65 +£2.56 39.40 £4.46 34.92 +£5.17 30.84 £4. 11
NH* -N 1. 30 mm-min ! 42.16 +11.38 45.36 +11.23 55.87 £14.63 46.09 +£16.53 49.42 +16.81 47.93 +13.96 42.73 +15.34
¢ 0. 65 mm-min ! 43.95£5.69 45.24 £3.90 45.65 £3.21 37.51 +15.91 49.59 £4.40 45.34 +13.34 50.33 +11.30
™ 1. 30 mm-min ! 78.70 £2.31 75.25+£4.57 71.73 £4.92 45.25+7.79 44.52 +1.42 39.94 +1.47 43.42 +6.27
0. 65 mm-min ! 50.49 £1.47 60.04 £5.23 57.42 £4.90 57.66 £3.76 58.41 £5.06 54.77 +11. 15 58.15+£5.19
TP 1. 30 mm-min ! 62.63 £3.63 61.02+4.61 51.72+5.33 49.83 +5.45 53.42 +8.99 54.20 +1.22 60.49 +1. 14
0.65 mm-min ! 35.44 +2.01 40.61 +4.47 45.89 +4.67 50.63 +3.62 43.45 +1.69 50.54 +3.07 50.02 £3.62

M S H COD ELBRIEBLATLAIE Y, B AR 35TH
34 1.30 mm-min~' F COD 4 52 5K L
YIWI5E A 0. 65 mm-min~' 9 COD ) 844 25 bk
FART 15.19% B FH A H AL L BR A S E A S T
2.43 gom 7 MY THREE T 26.27% . Ui 4K IR
AR KIS, A R 7K 45 B B IE) AR J6, R GEH Y COD
PEREYIAR Z2 | B 50 T 1) A 0 R o 1% i [, 35
3 R AR T T A4 COD il P38 i ity Fsf 1) . 5, ol
HRBRECRAL, E P H 3 &K, coD KB E &I
NS

FEZR 5 H3E I % LA ) B2 TR 8 R T WP NH, =N
TN KBg3, Z8 TN, NH, -NJF-35 LBREORAH Y,
B 1. 30 mm - min ~" AP RT5EREF XTNH, -N B
0. 65 mm-min ' FE RN SR EE R BT 32. 6% ,
X TN A ZBRE RN T 68. 3% , 1 B R Y 5 2 1Y
HEINREEENH, -N | TN B9 BR e, tAh, MR
S JERCHT, HRTI TN 19 & B % 5,30 min LUJA, H
LB TR 26. 48% . 117 4 B FR 38 B /N, HE TN 2%
B HLBCERR. A ST R B, 76 7K 1 e R R M
FAEXT TN 2B 2w A, HLAi i A
IR RGN AR KB S MR TN B9 25, 43R
RS WA KA B Ry 38 5) R MR
BRI R, 7053 R FE T U R 2 ol PV o N
TR O3, AR A i R 3 L .

{ELRH 5 AN 7] 308 B 0 A9 2B Ak B i ) i o e Y
FEABRR K A AR 25 50 i R 205, P
MG, £HSCRAR 22, R BRR T FE. 1 R I o
N, AL BB AR AT KNS5 2 L B %) e 3
%I H AR N3 K, R0 R 2 52 vhal AR
HH. B R 8 SRS B AR /NG, 7K 25 R E
FIHEN A B0 JF R R 28 X A R, I ROk AN
Tt A X ek, R ER TN 2R AR, X mT LA
FHNH, -N( LA ) TEA R R T H LR T
Bk AS LIS IE.

FEZR S T XA [R] B RN R B R X TP A BR
R A, FH 5N 1. 30 mm - min ~' HOF
IR A 0. 65 mm-min ' X TP I EB M RIEE
T11.219% ,HXF TP fy LB S W in 17 0. 025
gom LR S T LA a0 K
TTV Ik 55 AR T A M s A R I & 30, i ) 25 B DA
AE 7 ik 1 Ry T U B 1 2 B DA 3 A 4 A D
YR A 32, [ B 44 5 A 4 W SR - 358 Ay W o 5
AL X4 A ke T, T SR A R /N ke Ak B R il
Tt 14 38 A Bk e U S A D AR ) R 5
AP TSR M 1,30 mmemin T Al
0. 65 mm-min "' [ 3% [ JE€ 3 5 518 0. 12 m-h ™!
F10.06 m«h ™", T U8 #F KT R 38Rk JE 4Rk
KN, 25 5y i U e, DRI R i R x4 A g
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Table 6  Pollutants removal of enhanced riverbank interception under different rainfall intervals( mean value + standard deviation)/%

iH T4 10 min 20 min 30 min 50 min 70 min 90 min 120 min
CoD [alk% 2 d 42,22 £1.19  41.04 £0.21 35.53 £+4.24  33.71 £6.41 26.48 +7.01 18.21 £5.96 19.25 £8.20
[a] PR 4 d 54.11 £0.18  48.70 +0.48 43.75+0.87 35.82+4.49 36.95+4.83 27.77 £5.69 20.03 £2.23
NH, -N [alB% 2 d 42.16 £11.38 45.36 +11.23 55.87 £14.63 46.09 £16.53 49.42 +16.81 47.93 +£13.96 42.73 +15.34
[a] PR 4 d 67.98 £12.64 74.05 £10.44 69.48 £+8.03 61.72+£16.08 72.20+12.32 45.20+19.47 65.14 £13.08
TN [a]f& 2 d 78.70 £2.31 75.25 £4.57  T71.73 +4.92  45.25+7.79 44.52+1.42 39.94 +1.47 43.42 +6.27
[a] PR 4 d 67.78 £2.37  72.06 £2.17 73.83 £2.25 74.86+2.50 75.32+0.96 71.72 +£0.17 60.91 £3.04
™ [a]f& 2 d 62.63 £3.63  61.02 +4.61 51.72 £5.33  49.83 +5.45 53.42+8.99 54.20+1.22 60.49 +1.14
[a]k% 4 d 51.83£2.70 55.65+1.44 58.21+1.18 60.65+3.61 60.31+1.35 57.17£2.09 57.49 £1.92
M6 T LI BT A 2 d f2 = 2 4 d 3 @
Zale

i, COD A BRACRALEE &5 T 7. 24% , B 1T FH 25
BREAEEE T 1.02 gom > K T 8.73% , i W
I 1) P [ R i) o 2B 4 X6 COD Y 22 B 5 0 AS K, [ s
U VA BH R it A7 R A A0 2 e T % e T ) 340
PR Al P87 32 TR R R DA B 4T R B A v B R i
PER ML IEAT oA, FE I LARE R , T GRIE R it
HA R AT Y Y 1 6

XFNH, -N | TN B9 RBR1 5, B R[] b i K 2 4
d J5 , HANFERCR 3 54 & T 19.31% | 13.95% , IR
PR R4 7 0.07 gem ™, 0.31 g-m 1
KT 58.33% . 44.93% , 15 B %5 3001 A 5 W (1] ol 2 K
XENH, -N | TN 9 25 B2 L BR o i K. BN
V) % ) B4 I, — T T Sy i A 40 i [ £ VA 42
WA T5 Yoy B AL ], 55— T 1T o 5 Ak B AL il DY 4R
PRERIRIL ) R A A AL 4N B 58 4 EARNH, -N A1
A [FE,NH, -N4 46 NO,-N J& , iy R fiF Ak iy i
FTBE5E T il , (o 48 BA A 15 it P T A U Re A 21 B
R IR SLEA AT I BT A AR TR AR R AR R 2 s
[i1] {75 A BRI it Yo} 2R 110 25 BR AR 2] T — 2 B4R T

M6 T LIFE Y BRI IRAE K 2] 4 d )5, 3R
TREASRAL B X TP (4 PR RN T 0. 98% , HLfir
A BRI T 0.035 gom ™ WK T 71.43% ,
Uk B et s 174 o W i) B i 4 X6 TP (9 22 BRAA 2,
LR DR Ay [ g i () A8 A A A %o B T, AR
W B )l 25 R AT IR, kg R T PR 2 A Wl R
PEAE T A (A (FUEXT TR ARG A K Al
AR AR A R 46 2B, T DA R B2 A7 B 25 B A
RN

(1) 25V E7iE B 20°C T REE 4.3°C 1, 7
R SR AL AL B X COD, TN, NH, -N.| TP Bk
Ay B R BT 15.58% . 48.93% . 42.26% .
57.75% . PRIt 3l BE 0T LATRCA: 49 A0 0 B B 1 1
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A

(2) i T 58 B X 3 4B 0 Ak A BB i
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e GRS — B, (H B T AR K B S S i v, o3
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(3) I3 R 1] R o 35 o 78 B 5 Ak A Rt v COD
AN S, H X TN, NH, -N 9 25 B 18 il — o 5%
Mg, MFERIMEIFER 2 d #9252 4 d BF, NH,-N, TN B9
AEFRRCR S B = T 19.31% | 13.95% , HAv T AR
LR ERK T 58.33% | 44.93% , TP F)EBR1H It B
AP B ER B AR,

SE 0k

[1] Wang L M, Duggin J] A, Nie D. Nitrate-nitrogen reduction by
established tree and pasture buffer strips associated with a cattle
feedlot effluent disposal area near Armidale, NSW Australia[ J].
Journal of Environmental Management, 2012, 99 1-9.
Rasmussen J J, Baattrup-Pedersen A, Wiberg-Larsen P, et al.
Buffer strip width and agricultural pesticide contamination in
Danish lowland streams; Implications for stream and riparian
management[ J]. Ecological Engineering, 2011, 37(12) : 1990-
1997.

Diaz F J, O’Geen A T, Dahlgren R A. Agricultural pollutant

removal by constructed wetlands: Implications for water



3268

woooH

2% 36 #&

[4]

[6]

[11]

[12]

[14]

[15]

management and design [ J]. Agricultural Water Management,
2012, 104 171-183.

Wu CY, Kao CM, Lin C E, et al. Using a constructed wetland
for non-point source pollution control and river water quality
purification: a case study in Taiwan [ J]. Water Science and
Technology, 2010, 61(10) ; 2549-2555.

FAGTF, TR, R AR R G Aol AR s A
B AL B RO S [J]. ARl BRI RL 24 244k, 2006, 25
(3): 782-785.

Mu H Z, Zheng T, Huang Y C, et al. Reducing non-point
source pollution with enhancing infiltration [ J ]. Journal of
Environmental Sciences, 2006, 18(1) . 115-119.

Liu C, Wu G X, Mu H Z, et al. Synthesis and application of
lignin-based copolymer LSAA on controlling non-point source
pollution runoff [ J .
Environmental Sciences, 2008, 20(7) : 820-826.
BEREE, BRES, VREEIR. AT A I A Y I R fig
PARHEL )], FREERLE, 2013, 34(1) ; 401-408.

T, BT, SRR, AR AT AR B K A A
PG R B AT FE [ ], FRETRLE, 2010, 31(11):
2607-2612.

Zhang X Y, Liu X M, Zhang M H, et al. A review of vegetated

resulted from surface Journal of

buffers and a meta-analysis of their mitigation efficacy in reducing
nonpoint source pollution[ J]. Journal of Environmental Quality,
2010, 39(1) : 76-84.

QiZ, Lv WM, XuL G, et al. Analysis on affected factors of
treatment efficiency of rural sewage removal with constructed
wetland[ J]. Procedia Environmental Sciences, 2011, 10 2314-
2319.

Nivala J, Hoos M B, Cross C, et al. Treatment of landfill
leachate using an aerated, horizontal subsurface-flow constructed
wetland[ J]. Science of the Total Environment, 2007, 380 (1-
3):19-27.

Tungsiper B. Nitrogen removal in a combined vertical and
horizontal subsurface-flow constructed wetland system [ J ].
Desalination, 2009, 247 (1) : 466-475.

Saeed T, Sun G Z. A review on nitrogen and organics removal
mechanisms in subsurface flow constructed wetlands: Dependency
on environmental parameters, operating conditions and supporting
medial J]. Journal of Environmental Management, 2012, 112
429-448.

Calheiros C S C, Rangel A O S S, Castro P M L. Treatment of

[17]

[18]

[19]

[20]

[22]

(23]

[25]

[26]

industrial wastewater with two-stage constructed wetlands planted
with Typha latifolia and Phragmites australis [ ] ]. Bioresource
Technology, 2009, 100(13) . 3205-3213.

Huang J, Reneau R B Jr, Hagedom C. Nitrogen removal in
constructed wetlands employed to treat domestic wastewater[ J ].
Water Research, 2000, 34(9) . 2582-2588.

Ayaz S C. Post-treatment and reuse of tertiary treated wastewater
by constructed wetlands[ J]. Desalination, 2008, 226 (1) ; 249-
255.

Akratos C S, Tsihrintzis V A. Effect of temperature, HRT,
vegetation and porous media on removal efficiency of pilot-scale
horizontal subsurface flow constructed wetlands [ J ]. Ecological
Engineering, 2007, 29(2) : 173-191.

Tu S H, Wan J B, Zeng Y, et al. Influence of load and
temperature on contamination removal in constructed wetland[ J].

Journal of Nanchang University ( Engineering & Technology ) ,
2009, 31(4) . 313-316.

Wijffels R H, Hunik J H, Leenen E J T M, et al. Effects of
diffusion limitation on immobilized nitrifying microorganisms at
low temperatures[ J]. Biotechnology and Bioengineering, 1995,
45(1): 1-9.

Kuschk P, WieBiner A, Kappelmeyer U, et al. Annual cycle of
nitrogen removal by a pilot-scale subsurface horizontal flow in a
constructed wetland under moderate climate [ J ]. Water
Research, 2003, 37(17) . 4236-4242.

Drizo A, Frost C A, Smith K A, et al. Phosphate and ammonium
removal by constructed wetlands with horizontal subsurface flow,
using shale as a substrate[ J]. Water Science and Technology,
1997, 35(5) : 95-102.

LiWY, Li Z Y. Effect of temperature and substrate on nitrogen
and phosphorus removal by constructed wetlands [ J]. Water
Conservancy Science and Technology and Economy, 2012, 18
(11): 1-4.

ZWIE, AN, BRIE, . mK I Aisst AT i a3
RFRIFEHEOK SR IR [T]. FREERLA, 2012, 33(5):
1597-1603.

s LI S e R ERALIRASE (D], b
. R, 2007, 108-112.

Stefanakis A I, Tsihrintzis V. A. Effects of loading, resting
period, temperature, porous media, vegetation and aeration on
performance of pilot-scale vertical flow constructed wetlands[ J].

Chemical Engineering Journal, 2012, 181-182; 416-430.



HUANJING KEXUE Vol.36  No.9

Environmental Science ( monthly) Sep. 15, 2015

CONTENTS

Estimation of PM, 5 Concentration over the Yangtze Delta Using Remote Sensing: Analysis of Spatial and Temporal Variations =~ +++eseseeereseressensnsiennsenn XU Jian-hui, JIANG Hong (3119
Seasonal and Spatial Variations of Carbon Fractions in PM, 5 in Ningbo and the Estimation of Secondary Organic Carbon «+:++++seeseeeeee DU Bo-han, HUANG Xiao-feng, HE Ling-yan, et al. (3128
Concentrations of Acidic Gases, Ammonia and Related Water-Soluble lons in PM, 5 and Gas-Particle Partitioning in Qingdao - ZHOU Jia-jia, SHI Jin-hui, LI Li-ping, et al. (3135

)
)
)
-+ HU Ling-fei, ZHANG Ke, WANG Hong-bao, et al. (3144)
Air Quality Characteristics in Beijing During Spring Festival in 2015 CHENG Nian-liang, CHEN Tian, ZHANG Da-wei, et al. (3150)
Chemical Loss of Volatile Organic Compounds and Its Impact on the Formation of Ozone in Shanghai «+«+sereseseeesessissnsnnsini e WANG Hong-li (3159)
)
)
)
)
)

Concentration and Particle Size Distribution of Microbiological Aerosol During Haze Days in Beijing

CHEN Dong-zhi, MIAO Xiao-ping, OUYANG Du-juan, et al. (3168
GUO Yu-long, LI Yun-mei, LI Yuan, et al. (3175
++ YE Lin-lin, WU Xiao-dong, LIU Bo, et al. (3186
YU Min-da, ZHANG Hui, HE Xiao-song, et al. (3194
Spatial Variation of Ammonia-N, Nitrate-N and Nitrite-N in Groundwater of Dongshan Island «+:«+sesseevseeesesenenmsiniiininienns WU Hai-yan, FU Shi-feng, CAI Xiao-qiong, et al. (3203

Sources, Migration and Conversion of Dissolved Alkanes, Dissolved Fatty Acids in a Karst Underground River Water, in Chongging Area =««+:eseeseeesesereremneneneneininensininennne

Removal of Waste Gas Containing Mixed Chlorinated Hydrocarbons by the Biotrickling Filter

A Three Band Chlorophyll-a Concentration Estimation Model Based on GOCI Imagery
Temporal and Spatial Distribution Characteristics of Dissolved Organic Matter and Influencing Factors in Lake Chaohu -

Spectral Characteristic of Dissolved Organic Matter in Xiaohe River, Hebei

...................................................................................................................................................... LIANG Zuo-bing, SUN Yu-chuan, WANG Zun-bo, et al. (3212)
Influence of Sulfuric Acid to Karst Hydrochemical and 8'3Cyy. in the Upper and Middle Reaches of the Wujiang River HUANG Qi-bo, QIN Xiao-qun, LIU Peng-yu, et al. (3220)
Hydrochemical Characteristic and Reasoning Analysis in Siyi Town, Langzhong City -+ S ZHANG Yan, WU Yong, YANG Jun, et al. (3230)
Seasonal Variation on Nutrient Limitation for Phytoplankton Growth in a Coastal River-Reservoir System, Southeast China «++++++++eeee CHEN Cong-cong, RAO La, HUANG Jin-liang, et al. (3238)
Physiological Effect of Vallisneria natans Under Different Concentrations of Nitrogen, Phosphorus and Chloramphenicol ««+«eseseereereeesenenees HU Zhen-zhen, CUI Yi-bin, LI Mei, et al. (3248)
Effects of Algicidal Substance on Phaeocystis globosa and Tis Fatty Acids by the Simulation Experiment «+«+«+r«sessesrereenees * YANG Qiu-chan, ZHAO Ling, YIN Ping-he, et al. (3255)
Agricultural Non-Point Source Pollutants Removal by Enhanced Riverbank Interception Facilities Under Different Operating Conditions -+ LI Huai-zheng, CHEN Ke-li, WEI Zhong, et al. (3262)
Speciation Distribution and Risk Assessment of Heavy Metals in Typical Material Roof Dusts = ++vsveveeeseeseesnesssenensinineniinnenes LI Dun-zhu, GUAN Yun-tao, LIU An, et al. (3269)

Formation of Disinfection By-Products During Chlor( am ) ination of Danjiangkou Reservoir Water and Comparison of Disinfection Processes
......................................................................................................................................................... ZHANG Min-sheng, XU Bin, ZHANG Tian-yang, et al. (3278)
Effects of Interaction of Ozonation and Coagulation on Coagulation Resulls «+«+sxsssssereerernsenenenneimnenensinines s LIU Hai-long, GUO Xue-feng, WANG Min-hui, et al. (3285)
WU Yue, WU Chun-de, LIU Lii-gang, et al. (3292)
XAS Analysis upon Dissolved Species of Orpiment in Anoxic Environment WANG Ying, XU Li-ying, WANG Shao-feng, et al. (3298 )
AOX Pollution in Wastewater Treatment Process of Dyeing and Dyestuff Chemical Industries «+:eseeeeesemersesssemensninininn SHEN Yang-yang, LIU Rui, XU Can-can, et al. (3304)
)

)

)

)

Effects of Anions on Bromate Formation During Ozonation of Bromide-Containing Water -

QIN Cai-xia, TONG Juan, SHEN Pei-hong, et al. (3311
SHUI Yong, Kawagishi Tomoki, SONG Xiao-yan, et al. (3319

Fate of ARB and ARGs During Wastewater Treatment Process of Spiramycin Production

A Comparative Study on Two Membrane Bioreactors for the Treatment of Digested Piggery Wastewater

Analysis of Microbial Community in the Membrane Bio-Reactor (MBR) Rural Sewage Treatment System «««+«+seesresesersenessnensneniscnennens KONG Xiao, CUI Bing-jian, JIN De-cai, et al. (3329
Start-up Characteristics of Four-zone Integrated Reactor for Nitrogen Removal in Winter and Analysis of Nitrobacteria Community ~+++++++++ ZHANG Yan, SUN Feng-xia, XIE Hang-ji et al. (3339
Achievement of Sulfate-Reducing Anaerobic Ammonium Oxidation Reactor Started with Nitrate-Reducting Anaerobic Ammonium Oxidation =«++:+s+eeesesserserseresimmeneniinininie

................................................................................................................................................... LIU Zheng-chuan, YUAN Lin-jiang, ZHOU Guo-biao, et al. (3343)
Effect of Increasing Organic Loading Rate on the Formation and Stabilization Process of Aerobic Granular Sludge «+-«+«+-seseeeesessereens LIU Xiao-peng, WANG Jian-fang, QIAN Fei-yue et al. (3352)
Nitrogen Loss Through Different Ways in Cropland Under Conventional Fertilization; An In-situ Study of Summer Maize Season in the Middle and Lower Reaches of the Yangtze River -+++-+

......................................................................................................................................................... SANG Meng-meng, FAN Hui, JIANG Shan-shan, et al. (3358)
Effects of Water and Nitrogenous Fertilizer Coupling on CH, and N,0 Emission from Double-Season Rice Paddy Field «+eoveeeeeeeseereseneieseen: FU Zhi-giang, LONG Pan, LIU Yi-yi, et al. (3365)
Characteristics of N,, N,0, NO, CO, and CH, Emissions in Anaerobic Condition from Sandy Loam Paddy Soil = +++sereseerereerseresneennsneeens CAO Na, WANG Rui, LIAO Ting-ting, et al. (3373)
Characteristics of Soil Respiration along Eroded Sloping Land with Different SOC Background on the Hilly Loess Plateau -«+:«+-+sssxeeeeeee CHEN Gai, XU Ming-xiang, ZHANG Ya-feng et al. (3383)
Effect of Biochar on Soil Greenhouse Gas Emissions in Semi-arid Region ««+s+sseeeereersensenenienenennininnnns GUO Yan-liang, WANG Dan-dan, ZHENG Ji-yong, et al. (3393)
Characteristics and Coupling Relationship of Soil Carhon and Nitrogen Transformation During In-situ Mineralization Cultivation in Forestlands in the Mountain Area of Southern Ningxia *++++++*

..................................................................................................................................................................... NI Yin-xia, HUANG Yi-mei, NIU Dan, et al. (3401)
Nitrogen Fraction Distributions and Impacts on Soil Nitrogen Mineralization in Different Vegetation Restorations of Karst Rocky Desertification »«+«+sesesrereeressemenenennieneniinininnn

........................................................................................................................................................................ HU Ning, MA Zhi-min, LAN Jia-cheng et al. (3411
Distribution and Dynamics of Cropland Soil Organic Carbon in Jianghan Plain; A Case Study of Qianjiang City = «+«+ssssesseresssereneeeens WANG Yu-zhu, XIAOQ He-ai, ZHOU Ping, et al. (3422
LI Rui, JIANG Chang-sheng,HAO Qing-ju (3429
+= NIE Yan, WANG Xin, WANG Bo, et al. (3438
GUO Peng-ran, LEI Yong-gian, ZHOU Qiao-li, et al. (3447)
-+ LIU Jie, LI Xiao-dong, ZHAO Zhong-hua, et al. (3457)
ZHAO Yan, ZHENG Guo-can, ZHU Heng, et al. (3464)
Influence of Mirabilis jalapa Linn. Growth on the Microbial Community and Petroleum Hydrocarbon Degradation in Petroleum Contaminated Saline-alkali Soil «+«+«eseseesesserseseerennennanens
+++ JIAO Hai-hua, CUI Bing-jian, WU Shang-hua, et al. (3471
A+ Absorption and Assimilation by Four Ectomycorrhizal Fungi WANG Ming-xia, YUAN Ling, HUANG Jian-guo, et al. (3479
Contamination of Organophosphorus Pesticides Residue in Fresh Vegetables and Related Health Risk Assessment in Changehun, China -+ YU Rui, LIU Jing-shuang, WANG Qi-cun, et al. (3486
SONG Li-na, WANG Lei, XIA Meng-jing, et al. (3493
w++ LU Wen-zhou, QTAO Yu-xiang, YU Ning, et al. (3501
REN Yong, JI Sha-sha, YU Ming-feng, et al. (3508

= LIN Xiao-dan, TIAN Liang, LU Bin,et al. (3515
Definition and Control Indicators of Volatile Organic Compounds in China JIANG Mei, ZOU Lan, LI Xiao-gian, et al. (3522
Influence of Dissimilatory Iron Reduction on the Speciation and Bioavailability of Heavy Metals in Soil ~ ++eereeeseerereessssmmeneninninininie SI You-bin, WANG Juan (3533)

)
)
)
)

Homologues Levels and Distribution Pattern of Polychlorinated Biphenyls in Typical Capacitor Contaminated Soil

Adsorption and Desorption Characteristics of Endosulfan in Purple Soil

Community Structure and Succession of Methanogens in Beishenshu Landfill, Beijing -+

Fertility and Environmental Impacts of Urhan Scattered Human Feces Used as Organic Granular Fertilizer for Leaf Vegetables «+-++++++
Degradation of PCDD/Fs by the Mixture of V,05-W0,/TiO, Catalyst and Activated Carbon

Energy Conservation and Emissions Reduction Benefits Analysis for Battery Electric Buses Based on Travel Services

)
)
)
)
)
)
)
)



£ .

CGrER=ZNE 6

K FH H

BIES: B RE BN

EHREZERS

%OE. (REREEHT)
TENL  FAERE FIE F44r H O N H O OF L
S, o == =
AOKE KEE X s w0 RS ARE
— N - N =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
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)
201549 B 15 H #36% ol Vol.36 No.9 Sep. 15, 2015
F = [ESp IRt i 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 =
7N | —_————— = 2=
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





