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Geochemical Characteristics of Lateral Hyporheic Zone Between the River

Water and Groundwater, a Case Study of Maanxi in Chongqing

ZHANG Yu'?, YANG Ping-heng'”*, WANG Jian-li'?, XIE Shi-you'?, CHEN Feng'®, ZHAN Zhao-jun'?,
REN Juan'?, ZHANG Hai-yue'”*, LIU Dai-wei'”>, MENG Yuan-ke'
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Southwest University, Chongging 400715, China; 2. Field Scientific Observation & Research Base of Karst Eco-environments at
Nanchuan in Chongqing, Ministry of Land and Resources, Chongqing 408435, China)

Abstract; The hyporheic zone is a place where river water and groundwater mutually exchange and mix. It plays an important role in
protecting the ecology and water quality of river water and groundwater. In order to study the geochemical characteristics of lateral
hyporheic zone in river and ground water, water temperature, dissolved oxygen, pH, electrical conductivity were measured
automatically at the hyporheic zone of Maanxi in Chongqing. The concentrations of ions in water and elements in sediment within the
hyporheic zone were also analyzed. The results showed that the hydrochemical species of lateral hyporheic zone in Maanxi was HCO,-Ca
-Mg. Affected by the infiltration of river water, the coefficient variations of water temperature, dissolved oxygen, pH and electrical
conductivity in the hyporheic zone were lower than those observed in the river under the buffer action. Along with the farther distance
from the riverbank, an anoxia redox environment was formed in the hyporheic zone due to a physical, chemical and biological
interactions. An acid and alkali environment was also formed with a decreasing pH trend near the riverbank and hyporheic zone. Under
its influence, concentrations of K* , NH,; -N, NO; and SO.~ decreased. Mn, electrical conductivity, and the concentrations of Ca’* ,
Mg** | Ba’* and Sr** firstly increased and then decreased, while the concentrations of Fe, AlI’* were elevated. Affected by the long-
time interaction of river water and groundwater, the elementary concentrations in the sediment were relatively high at the place of about
30 c¢m away from the riverbank. This consequently formed a hydrogeochemical gradient in the hyporheic zone. The boundary of the
hyporheic zone was inferred at 30 to 50 cm away from the riverbank, whereas the boundary of shallow hyporheic zone was located at 10
cm away from the riverbank. In the process of river water recharging groudnwater, hyporheic zone of river and groundwater played an
important role in the purification of water quality.
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WrsBHE: 2015-12-20; fEiTHHA: 2016-01-25
E&WH: ERARFAREGIE (41103068 ) 5 1 Je i BB AR 55 9% % 351 ( XDIK2014A016 , XDJK2016 D046 , XDJK2016E023 ) 5 B iii [
+ B RHETH (CQGT-KJ-2014056 )
EERIAY: KT (1992 ~ ), B B-EAFSE A, FEMF5ET7 [ o IR KA | E-mail : 18306005928 @ 163. com
+ A THIER R A, E-mail ; balance@ swu. edu. cn



TR -3 T R ) 28 B M Bk A AR AE . LA DR S B A 1)

2479

R L N G I s L WY 8 K I e
AT SRR TR L T PR T S S e 9T A £ 7K
YRR 2 | R0 K 5 3 T 7K WL fi) i 5% FHTR
AR IX kY PR A M K R A BN
10% ~98% Ry X 4k . ] 7K -4 T 7K A B 532 e iR
B H, IR 3 71X — X 3k 2 4= 1 A Wy s Bk Ak
3t B U L AE B R AE B R 2E R A ) B
FEP A A R A A O — e A R T
8 b, 2 R L v A= i 0 22 /0 m DR LR 43 S v
JEAEH AT MR ZEAE HAf , K 2500 TCH HEsh P A
A=) IR VR 2 58 A 9 TR A S R
SE R MR 1 A L O A8 R T K-
TKARME T — K AL TR k2 AR A Y 2% phaty
VFZ2 15 YLt S e 28 A1 PN AS B4k , o] 300 AL
AKOK B EA MR ER T

I I P 56 T3 A AR HBR AL 244 A0E 7 AR5
RS , H =24 b T R R 7 LA ) 28 B AR
R AR A ELAT T Y] R R A7 B0 1) 58 B R
VR R A8 A i /0 T T 1) A8 A
PLEREIR, SRR 2 ZM 58 I 32 i3 1 45K
REEE T R ECRI R R A8 A B I A
T AR LR AR G 4 B AL AR AR S HAE S

K L HITS g . PR AR AR A T T D BE 9K
(LA BN 45 2 BT 802022 Xl K -4
KA ) 52 B B BRARSE R R AT L R S A
NGO i

ARSI R 2 TS B B B W 5 X,
AT K -4 T K AR E A i oK W AR A s
P BRI JEE AR, SN TR AN ) 58 ety A Y, P2
LA X KA R K B2 R, LA K iR 3 AL e
FIVEAS AR SR A RR S A S .

1 HREEFR

RN TERRTAE X (B 1), ki
FE—2C, KR F 4~ 1k, &K 8. 13 km, Jilk
AN 14. 47 km® , SRR 55%0 , 2245 -1 i
H0.19 m-s™' 11 A BRAE 4 H Rk R
A 25 7 Jeg M R 2 RS, TS N AR R R L
Fi/N REE K, H B S ER  AE SRR K R 2R
1107. 1 mm, /K25 0Bl A 5), FEZAE T T4
H(5~6 H)MBEMR 9 ~10 H. D#ER RN T
HZ N PIRE G EEH B (),8°) , AR EE S
ARE AR AR A, PR =1, R
BN ALRIR X NG 1T A, A 32 B g M s e B ]

¥ 150 cm +
N 2N 2*(_} cm
l[];‘c‘[rn |
A M .li'\“EI J\éxl\f} ;! %(1;\)(3 - ﬁ'%/
%ﬁ% N T
_:_____ S EI S !
B o
LPIN g
A i
“il\!i;! JF Hi R KRS
N 4. AL X :
Alh; = wae S E
' XA /sy
8 . Y i s o, i
I IJ jﬁ = o
# -
¥ ﬁ B
- B A ~ Wi v fow 0 A
® WK, h 200m L dEiEE @ i
Bl B®ETHETURNSCERGRTE

Fig. 1 Location and distribution of the monitoring points within hyporheic zone in Maanxi
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Table 2 Characteristics of physical and chemical gradients of the water column and the hyporheic zone in Maanxi

SiH K DO pH {H EC
I/ C CV/% S/ mg- L CV/% - E CV/% S/ pS - em ™! CV/%
K 23.1 3.22 3.45 45.30 7.56 1. 14 773 1. 60
MAX1 22.3 0.22 0.01 14.95 6.75 0.08 1061 0.20
MAX2 22.2 0.20 0.01 22.28 7.05 0.48 1011 1.42

R 210 AR AN SO; T WGE AR (K 3). A
PR SR I AR e AR R L 20 (1) 1Y
TR 10 ~30 em( MAX1 ~2) ZZH A KRR DO F-1y
34 0.01 mg-L~' (F2), HEEA T, @iE
FHBM S NH, N SR (K 3). S HAFE D
FERETT R 10 em B 2 2840 T2 0 R B35S, S AE
T I 328 3 RS NOy BB 5 N, [ 5
(2)1,NO; 7EACH AT NHGEFEAL (1 3) . [l 30
em 2247 NO; IR TACEAGI R 52 fis b A F 47 5
—SEFLE T, TR Mn 5 Fe 148460328 T & A
EIFHER R 20(3) | (4) 1M fii4: Mn TGk B 7E
PR 2 10 ~30 cm( MAX1 ~2)ﬁ%,é Fe W
FEREY A2 50 em ( MAX3) &85 (1 3). Fe, Mn A%
Ty 22 1 30 S 25 A 1) [ s T ol B S 3 v
14 B 42 B ORI, E AL R K T & B R . 5
Hb IRESM T RBRALAE FAE SO3- 7638 Bl Py 4k
SEREAR[ 2(5) 1, F3 MAX2 ~3 Kikh s02- & F
Feka# (B 3) . RELVER AR HS - 7T g5 2 Hi
f W B B A A, 2 B RN Sk R
VERIE3E B H Y S i/, AL 32 =52 R 7 A
AP s B FEBER R 50 em Kb 28 A K A
AV ) o v B SR B e KB (B 3) .

CH,0 + 0, — CO, + H,0 (1)
5CH,0 +4NO; +4H" —
5C0, + 2N, + 7H,0 (2)
CH,O0 +2MnO, +4H" —
2Mn** +3H,0 + CO, (3)
CH,0 +4Fe(OH), + 8H" —
4Fe* + 11H,0 + CO, (4)
2CH,0 +SO;” + H' —
HS™ + 2H,0 + 2CO, (5)

Petrunic 55" B 57 W], 7522 B IR AL
W RIEL T BEE K AS , EEY T A B RE 2
W >, 4% o0 Z AL AL b BN R [ 30 (1) ~
(5) JHUSZIR FARY A AR R B Rk A
B e rp B A I IR 10 3 B PR, 1 22 7 1A
LHAFFEI R 10 em N BB, R A/

Fe. Mn bW 938 I MR 5 . I B Ak 1 FH &5 R
FE—E T AT B[R EA T, 5 I ) 1) 38 B4 7K
A 8 728 A X AR A SR S5 B AS .

3.2.5 RO

WA S 510 J5 R [ [F] B BT CO, , A8 A8
AT N R RR B IR | 1 — 2D 0 A8 A R vk R A
M. FEKAE R R A I VE TR IRK 8 pH {E A8
fbia#s 5 DO M (B 4). WK EC B A1k F 32 %
W2, X pH (EASfb i 13 AN BH 5. T 3R] g 2
W A, K e e R A A T
SOk AE AT | [ TR 8 58 SRR K B e B A R
YEF 38 B 7K EC A ELEEN: 3 (1K 4) .

WK pH (EHEYI{E N 7.56, BiW & 10 cm Ab
(MAX1) 22 F A KA pH B FH4MERE R 6. 75 (K 2)
WK A BEA WP A S B AT, Tk W 7 i
FU, M CO, [ (1) L (2) ], fd pCO, HE T (]
3) ,pH {EFEAK. 7828 B TR AR PR B (052 T, o]
10 cm &b (MAX1) KRRy Sle #4301 F 0, fE i T30
TN 5 A SRR R W) I 5 e, A R T RE TR
YR RIR K 5 Na® | Ca®" | Mg®* S8 kB
PHBS F 58 e 1 WY, fli s HoAfF N Na® | Ca’" |
Mg** | Ba’* . Sr™* . Si, HCO, “EXJFEREI 10 em 4b
(MAX1) e FERE &5 (] 3). Ca’* . Mg*" | HCO; Ky
LHA KR EEE T (K 2) , BRI IR BT 58 B At
KA EC A5 AL 52 M 35 K, i /K EC - #{E 2 773
pS-em ' TETURINLRAL A . A YITER . kiR
SR SRR R0 R MAXT KR EC SES41E T
F1061 uS-em ™' (F2). HERIKAK AL, MY
VEFAASBE R 58, W 309 18] MAX1 KR pH {2 Bl 2%
P2 R RER S FE L T MAXT KK EC 2298 7+
o, WA pH (B H BL/NIE T EC /NI T R (]
4) , AT RE3Z F IR T 5 T 7K R4 RS T

PRI i 30 em Ak ( MAX2) 28 B4 K& pH 2
HHRT.05(K2), EFRY NGBS ZY R,
Th2E B A5 U AR FH R w1 e B T R AT, (o ok
AYVERBEAL, pCO, K&K, pH {8 | Sle 3= (K 3),
INZ UL BRI > (1) ,Na® | Ca®* | Mg*" |



2484 2N 5%

B % 37 %

Ba®* | Sr** | Si, HCO; S5B TR EEFFAIL, EC P39 1H
F A1 011 pS-cm ™' (3, F2). BT A
EC MIZZH AR A S, Wil [A] , MAX2 4k EC 2B
KM B T, AR 5 R MAXT K (3R 2). ZM
TKANE LR W R 3] EC H PR R JE ) A1, B
o] A NSRS B R il MAX2 Ab
EC P H PR %S MAXT B (& 3) , HZ KA
BRI K.

3.3 ThHEERAN ) A2 B 3 R R LR

TK-H T KA EAE B b 5 . DO pH
{8 55 M BR AL 2= 48 bR A7 AE — 2 IR0 B AR 4k, W] LAY UL
SR 28 HHE Y B, H T 2 A TR A A 1) AR
PS40 A b g A v R, {EL I R R Ak 32 0
ALE | WL R BRI, I 55 2 8 A I R 22 S H
BT AR B, B AW 25 5 7 A iR 220 Rl A
T EEE XN 7] 52 EHFITK | MR K 5938 AR FE R A
55, T EAE By H A ER L 2 TR Z5 B 40

TN ) 22 B HE 5 90 B A8 HORAHGE A5 R AR,
WA 43 R RS T IR 2 Al i FIRIZRE
AR T BR, S W A I AE L o5 o b A
ZHAERKAB SR A HEENEZWER, L
TR ZE S AR | K AR AR I 2% v AR R
g, RIS AR SRR BT 2o 8 1) — A~ X
b, )25 H AT X N 45 T b ER T4 P AR AR fh K,
2 8 T BN 1) 38 EL A I UURR AR AT | TR AR AL
pCO, TR/~ BT AE WG P | SR Ak A J PR 858 45 1Y)
fiE 2 2E Bl FEE BRI A2 10 em DA,

TR h IC 28 5 1 1B JBE AR Ak 52 T K -l R 7K
KA HAE R, WK A A8 2 58 B A T
L RK O HERS Y FER H ARG KA TR R
I, S S AN 1) 58 H A A BT /2 30 em 2247 BT
Byhon S EaE (K 2). R Fe S8 BFR
FE AT LIS RIS SR T K Bt Fe Ak
YIRa e L KK 4 Fe (R MR EE 3G ™). 2%
A W3 [ AR A7 AR AR BRI, T LA 2 A A i) 32
Ha RZ N AR+ 30 ~50 cm Z[H].

A 3] 52 EL AT 4 S e 5% T SR 1 b T KK BT
TR LT 7K, BE7E 480 i A8 R B 19 4% fif T
KESEINH, -N | NO; | SO;™ X T 7K 7K Jit () 52
iy, X 7K B b LA B R . FAMHE Fe, Mn 254
TR0 R e, — LB 4 @ T g AL 3% v A T
B, B SR R ARAE T BE [ — R AR, (%
AN 1) 38 FLA SR A SR PR35 25, T RE X M R K
KT BRI . M, 24 MR KR TR 5

TEAZ H AT N AYER 4> 5 4 8 ] e & AV i ALEE %, K
AR B A B AR AR ARAE 15 Ye ) v
T, 2 K K R

4 Hig

(1) M T ) = g ) ) 28 B 222 KA
B, A8 5T KAL2E o HCO,-Ca- Mg B | 5[ 7K 22
AR K, 58 B A X K KA 2 R R A e K R

(2) Sh B AN 1) A2 B A A 000 40 ) 5 ) e
F£. DO, pH {l ., EC SE4845 48 55 REIR KN, 28
A PR K AR A B R 1 22 v .

(3K A B R T, B 0 1] 58 B AE D)
HAk2E | AEWSEAE R IR R T R A BECIR
SR EACE B EE, LUK pH {8 JE FEAR S T 1 R
BRFREE. K* . NH, -N, NO; . SO~ 7EWEMHE . &
R A A 52 T 2 R R # 4 Mo SE BTHE
LR TR, 4 Fe, AT TS pH [HWAE L
RBET P i ATCRL, fff EC, Na® | Ca®" | Mg** |
S ST R AR, A2 TIK L R K I3 BB
M), ZEFE 52 30 em 2247 BUSE A UL e &R %
WAL, BT R A ) 28 HL A R Y K Ak A
FEEE.

(4) $E22 .M 7K SCHUER A2 B | mT 4 Iy 5 ¢
BRI 1) 22 B AT 30 5 AT REAEFE I 30 ~ 50 em Ab, H:
HR 2 A8 T I AT BEAERET /10 em AN AL
B OTKRNS LR K S AR e Rl - KA A8
HAFXTE ALK A EEAE R, BRI A B
P 0 DA 7 ) — e AR A

St RO R R B Rl B SCE AR R
PN, LT IE R 2R A S R B A o R
(5 B .

S ETH
[ 1] Boulton A J, Findlay S, Marmonier P, et al. The functional

significance of the hyporheic zone in streams and rivers [ J].

Annual Review of Ecology and Systematics, 1998, 29 59-81.

[ 2] Packman A I, Brooks N H. Hyporheic exchange of solutes and
colloids with moving bed forms[ J]. Water Resources Research,

2001, 37(10) : 2591-2605.

(3] 2, PR ERAES RGN LS ST R[],

H 2524, 2003, 23(5) : 956-964.

[4] Triska FJ, Kennedy V C, Avanzino R J, et al. Retention and

transport of nutrients in a third-order stream in northwestern

California; hyporheic processes [ J]. Ecology, 1989, 70 (6) .
1894-1905.
[ 5] Packman A I, Brooks N H. Colloidal particle exchange between

stream and stream bed in a laboratory flume [ J]. Marine and



7 ¥

KT,

TR -3 T R ) 28 B M Bk A AR AE . LA DR S B A 1)

2485

[6]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[20]

[21]

Freshwater Research, 1995, 46(1) . 233-236.
Krause S, Hannah D M, Fleckenstein J H,

et al. Inter-
disciplinary perspectives on processes in the hyporheic zone[ J].
Ecohydrology, 2011, 4(4) : 481-499.

R, BkB, TR, S R Z sh A R 5 A
BBEE[T]. KBS, 2013, 24(4) : 589-597.

Hartwig M, Borchardt D. Alteration of key hyporheic functions
through biological and physical clogging along a nutrient and fine-
sediment gradient[ J]. Ecohydrology, 2015, 8(5): 961-975.
Pryce D J. The hyporheic zone of Scottish rivers: its ecology,
function and importance [ D ]. Stirling: University of Stirling,
2011.

Buxton T H, Buffington J] M, Tonina D, et al. Modeling the
influence of salmon spawning on hyporheic exchange of marine-
derived nutrients in gravel stream beds[ J]. Canadian Journal of
Fisheries and Aquatic Sciences, 2015, 72(8) : 1146-1158.
MEEZE, 28, T4, MFK-H R KM LI AR
fE[J]. HBERS5EREE, 2007, 35(1) ; 1-8.

UKL Mg, BRI, AF. RSNV U2 AT 1 R R
R KBTI )] ARAK AR, 2013, 33(4) : 73-
77.

W2, B, WM, S PR EK L F K- R K SS
FEPEF S —— LA A RS/ K R DR N B[ )], B RS R 22
e ASFELAM) , 2013, 29(6) : 1116-1121.

Su XS, Xu W, Du S H. In situ infiltration test using a reclaimed

abandoned river bed: managed aquifer recharge in Shijiazhuang
City, China[ J]. Environmental Earth Sciences, 2014, 71(12) .
5017-5025.

Herzog S P, Higgins C P, McCray J E. Engineered streambeds
for induced hyporheic flow: enhanced removal of nutrients,
pathogens, and metals from Urban streams [ J]. Journal of
Environmental Engineering, 2015, 142(1) . 04015053.
WA, B IF e, WALHE, S5 TR K AR AR AR Ak
RSBOKIWE R R R BTIE[T]. BRIERME, 2011, 32(3):
632-640.

treeil, BRI, mELHE, 2. WA R KEFRITRMA
BLUSTIEAL S 55 B K e o o R B [J]. BRBERbS:, 2011,
32(4): 955-962.

Butturini A, Bernal S, Sabater S, et al. The influence of
riparian-hyporheic zone on the hydrological responses in an
intermittent stream[ J ]. Hydrology and Earth System Sciences,
2002, 6(3) : 515-525.

Boulton A J, Datry T, Kasahara T,

et al. Ecology and

management of the hyporheic zone: stream-groundwater
interactions of running waters and their floodplains[ J]. Journal of
the North American Benthological Society, 2010, 29 (1) . 26-
40.

HURLT, AR, WRAT, SF. TR A S A M RAE 5 10 4
O [J]. TR (A ARERR) | 2010, 38(2) : 215-
219.

Bk, T, ENEDE, 4. TR AR el s AL GE T
GEERTTCHIR ], AKBEIERE, 2009, 20(1) : 139-144.

[22]

[23]

[24]

[26]

[29]

[30]

[35]

[36]

[37]

[38]

[39]

[40]

Cardenas M B. Hyporheic zone hydrologic science: a historical
account of its emergence and a prospectus[ J]. Water Resources
Research, 2015, 51(5) : 3601-3616.

TWEH. TR A RO S 5 R Y
BRI AP B[ D] TR PirR, 2012,

Massmann G, Nogeitzig A, Taute T, et al. Seasonal and spatial

DA IR 1

distribution of redox zones during lake bank filtration in Berlin,
Germany[ J|. Environmental Geology, 2008, 54(1) : 53-65.
Hancock P J. Human impacts on the stream-groundwater
exchange zone[ J]. Environmental Management, 2002, 29(6) .
763-781.

Bourg A C M, Darmendrail D, Ricour J. Geochemical filtration
of riverbank and migration of heavy metals between the Detile
River and the Ansereuilles alluvion-chalk aquifer ( Nord,
France) [J]. Geoderma, 1989, 44(2-3) . 229-244.

Lovley D R. Dissimilatory Fe( Il ) and Mn( IV) reduction[J].
Microbiological Reviews, 1991, 55(2) ; 259-287.

Ryan J N, Elimelech M. Colloid mobilization and transport in
groundwater[ J]. Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 1996, 107 1-56.

Chen X, Dong W, Ou G, et al. Gaining and losing stream
reaches have opposite hydraulic conductivity distribution patterns
[J]. Hydrology and Earth System Sciences, 2013, 17 (7).
2569-2579.

Dong W H, Ou G X, Chen X H, et al. Effect of temperature on
streambed  vertical conductivity [ J ]. Hydrology
Research, 2014, 45(1) : 89-98.

e Rk ORI, B WS B R EUE L
FEBEIE(T]. FEKALIE SR AIRHE, 2013, 11(3) : 123-126.
B/, aaek, Z2Rue, AF. TR I TR AT B H B 5T
BERELT]. RADKRHEHERE, 2010, 30(6) : 78-83.
AT, 2N S8, AF. LI R B R R A N R
SEHERE(T]. LU, 2012, 44(4) . 548-553.

fRBEIR, 2=, BURME, &, MBI R E 1IES
FARRLT]. SRR (UIRRIERR) |, 2006, 36 (M T) :
85-89.

FEREST. AR K -y B B A [0 AR
7 2007, (2) : 28-30.

hydraulic

Constantz J. Heat as a tracer to determine streambed water
exchanges[ J ]. Water Resources Research, 2008, 44 (4 ).
WO00D10.

TRAAE. BT R £ A T Al PRUTBH FL B K K Ak 27 3 A
WFE[D]. K. EMKR, 2015.

Briggs M A, Day-Lewis F D, Zarnetske J P, et al. A physical
explanation for the development of redox microzones in hyporheic
flow[J]. Geophysical Research Letters, 2015, 42(11) . 4402-
4410.

PhaiiE, XX 1 A 39 % Ak - B A 1 R i PR 3
[J]. LHe@E#z, 2008, 39(6) : 1462-1467.

MRz, A, SeARrE. KRS F b S R 5k e D 36 P A Il 2
B HsgmaE T 5E )], RHEE R, 2003, 34(5): 455-
458.



2486 wom B % 37 &
[41]  EBE SRRZHvHss FA M i T A Wy R AL ke [46] ZENIA, JFIZY, HFHR. A LR AES LR #E
R RARRETE[ D], KA. MR, 2014, WEFEMELL)]. WS, 2004, (3): 16-19, 32.

[42] Haynes R J, Goh K M. Ammonium and nitrate nutrition of plants [47] Champ D R, Gulens J, Jackson R E. Oxidation-reduction
[J]. Biological Reviews of the Cambridge Philosophical Society, sequences in ground water flow systems[J]. Canadian Journal of

1978, 53(4) : 465-510. Earth Sciences, 1979, 16(1) . 12-23.

[43] Roley S S, Tank J L, Williams M A. Hydrologic connectivity [48] Naranjo R C, Niswonger R G, Stone M, et al. The use of
increases denitrification in the hyporheic zone and restored multiobjective calibration and regional sensitivity analysis in
floodplains of an agricultural stream[ J]. Journal of Geophysical simulating hyporheic exchange[ J]. Water Resources Research,
Research: Biogeosciences, 2012, 117(G3) : GOONO4. 2012, 48(1) . W01538.

[44] Petrunic B M, MacQuarrie K T B, Al T A. Reductive dissolution [49] TIrvine D J, Lautz L K. High resolution mapping of hyporheic
of Mn oxides in river-recharged aquifers; a laboratory column fluxes using streambed temperatures: recommendations and
study [ J]. Journal of Hydrology, 2005, 301 (1-4). 163- limitations[ J]. Journal of Hydrology, 2015, 524 . 137-146.
181. [50] Schmidt C, Bayer-Raich M, Schirmer M. Characterization of

[45] Benner S G, Smart E W, Moore J N. Metal behavior during spatial heterogeneity of groundwater-stream water interactions

surface-groundwater interaction, Silver Bow Creek, Montana[ J].
Environmental Science & Technology, 1995, 29 (7). 1789-
1795.

using multiple depth streambed temperature measurements at the
reach scale [ J ]. Hydrology and FEarth System Sciences

Discussions, 2006, 3(4) : 1419-1446.



HUANJING KEXUE Vol.37  No.7

Environmental Science ( monthly) Jul. 15, 2016

CONTENTS

Concentration Characteristics of PM, s in Beijing During Two Red Alert Periods —«+eseeereseeesesenenssnnsni CHENG Nian-liang, ZHANG Da-wei, CHEN Tian, et al. (2409)
Response of Human Respiratory Height PM,, 5 Variation Characteristics to Meteorological Factors During Winter Haze Days in Beijing = +eoeereoereseererssnnssniiiniinne
............................................................................................................................................................ ZHANG Nan, XIONG Hei-gang, GE Xiu-xiu, et al. (2419)
Pollutional Characteristics and Sources Analysis of Polycyclic Aromatic Hydrocarbons in Atmospheric Fine Particulate Matter in Lanzhou City — »veseeeseeseerseressmienenenninenininn
.................................................................................................................................................................. LI Ying-hong, RAO Zhi-guo, TAN Ji-hua, et al. (
Determination and Source Apportionment of Aromatic Acids in PM, 5 from the Northern Suburh of Nanjing in Winter =~ +ereeeeresrseeeseeiensnsenneen: ZHANG Ya-fei, MA Yan, QI Lu, et al. (
+ KONG Ya-wen, SHENG Li-fang, LIU Qian, et al. (2443
(
(
(

Impact of Marine-atmospheric Process on Aerosol Number Size Distribution in the South China Sea -
Assessment of Heavy Metals Pollution and Its Health Risk of Atmospheric Dust Fall from East Part of Junggar Basin in Xinjiang YANG Chun, Tashpolat Tiyip, HOU Yan-jun, et al.
Variations of Stable Isotope in Precipitation and Its Atmospheric Circulation Effect in Chongging — «++sessesreessesemesnensinininenininisnt s WEN Yan-ru, WANG Jian-li ( 2462

Temporal Dynamics of Stable Isotopic Composition in Lake Taihu and Controlling Factors ++= XU Jing-zheng, XIAO Wei, XIAO Qi-tao, et al. (2470

Geochemical Characteristics of Lateral Hyporheic Zone Between the River Water and Groundwater, a Case Study of Maanxi in Chongging +««+«++«essressersersenememenensninenennsininnenen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Yu, YANG Ping-heng, WANG Jian-li, et al. (2478)

Variations of CO, Exchange Fluxes Across Water-air Interface and Environmental Meaning in a Surface Stream in Subtropical Karst Area, SW China = «+reereeeererreerrmsienmesinnscnnnnens

- LIANG Jian, JIANG Tao, LU Song, et al.
Distribution Characteristics and Health Risk Assessment of Thirteen Sulfonamides Antibiotics in a Drinking Water Source in East China  «++++-+seseereen JIN Lei, JIANG Lei, HAN Qi, et al. (2515)
Concentrations of Ketamine and Norketamine in the Water Environment in Beijing «+:++stsseeeeereessesssssssnenminininnnnsne ZHANG Hua-fang, YANG Jun, DU Peng, et al. (2522)
Distribution Characteristics and Risk Assessment of Polycyclic Aromatic Hydrocarbons in the Water of Yugiao Reservoir Watershed During the Water Delivery Perigd +-«+:«ssesseeeressesseneenees
.............................................................................................................................. CHANG Sheng, ZHAO Xing-ru, FU Qing, et al. (2530)

HE Ming-jing, LI Qi,ZHAO Jia-yuan, et al. (2539)
Distribution Characteristics and Source Identification of Polycyclic Aromatic Hydrocarbons, Fatty Acids in Water of Karst Underground River — «eseeeseesersesememieneninnininininenn

Concentrations and Partitioning of Halogenated Flame Retardants in Industrial Water of Dongjiang River

Nitrogen Removal Performance of Novel HABR Reactor over CANON Process -
Characteristics of a Combined Heterotrophic and Sulfur Autotrophic Denitrification Technology for Removal of High Nitrate in Water -+
Characteristics of Microbial Community in Each Compartment of ABR ANAMMOX Reactor Based on High-throughput Sequencing

BAO Lin-lin, CHEN Wan-qiu ( 2639
- LI Xiang, MA Hang, HUANG Yong, et al. (2646

"""""""""""" XIE Zheng-lan, SUN Yu-chuan, ZHANG Mei, et al. (2547)

Pollution Characteristics of Snowmelt Runoff on Different Underlying Surface in Main Urban Area of Harbin = +eeeeeresresvsssessssininiinnne SUN Xi-han, LIU Shuo, WAN Lu-he, et al. (2556)
Impact of Precipitation on Fenghe River Water and Aquatic Microorganigms ««+««+«tsstssesssssssensssssstnsnnsiinisinsi e LU Si-dan, SUN Yu-jiao, ZHAO Xuan, et al. (2563)
Response of Microcystis aeruginosa Growth to Arsenate Under Different Phosphorus Regimes WANG Zhen-hong, ZHANG Han-peng, LUO Zhuan-i (2570 )
Removal Behavior of Ihuprofen and Diclofenac in Different Constructed Wetlands JING Rui-ying, YANG Yang, DAI Yu-nii, et al. (2577)
Influence of Chemical Pre-oxidation on Chloral Hydrate Formation of Threonine CAI Guang-qiang, FU Xue-min, LIU Li-jun, et al. (2586)
Activated Carbon Supported Co;0, Catalysts to Activate Peroxymonosulfate for Orange G Degradation WANG Zhong-ming, CHEN Jia-hin, ZHANG Li-ming, et al. (2591)
Kinetics for Degradation of Orange G with Peroxymonosulfate Activated by Carbon Nanotubes «-:+«+-+ssesseeeee ZHANG Li-ming, CHEN Jia-bin, LI Wen-wei, et al. (2601 )
Removal of Chloramphenicol in Wastewater by Electrocatalytic Reduction with Carbon Nanotubes-Modified Electrode DENG Fei, TANG Bo-bin, ZHANG Jin-zhong, et al. (2610)
Removal of AOX, Chroma and TOC in Chemical Dyestuff Wastewater with Iron Scraps-Fenton-Coagulation Combined Process ++ SHU Xiao-ming, XU Can-can, WEN Xiao-gang, et al. (2618)
Removal of AOX in Activated Sludge of a Chemical Pharmaceutical Industry with Fenton Oxidation —««+seseeseeeseesserenesenienenenniincnenininennens CHEN Si,XU Can-can,LIU Rui, et al. (2625)
Performance Evaluation of a Pilot-scale Microbubble-aerated Biofilm Reactor «++++sveeesressesesiusmsmimmnninimnininiinn LIU Chun, ZHANG Jing, ZHANG Jing, et al. (2632)
(2639)

)

-+ CHEN Chong-jun, ZHANG Hai-qin, WANG Yao-qi, et al. (2652)
Nitrogen Removal and the Characteristics of Denitrification Bacteria Using NUA-DAS Ecofilter «++++++++s++ee-+- WANG Long-mian, QIU Hao-yu, CHE Yu-xiao, et al. (2659)
Coupling of Hydrocarbon Accumulation and Cobalt Removal During Treatment of Cobalt Enriched Industrial Wastewater with Botryococcus braunii Biofilm Attached Cultivation ~««++++s+=ssesee

""" CHENG Peng-fei, WANG Yan, YANG Qi-yong, et al. (2666)
Isolation of Raoultella sp. sari01 and Its Heterotrophic Nitrification-Aerobic Denitrification Characteristics *+* YAN Wei-zhi, HAO Jian, SUN Jun-song, et al. (2673)
Screening and Nitrogen Removing Characteristics of Heterotrophic Nitrification-Aerobic Denitrification Bacteria SLWX,, from Sea Water +++++++++: CHENG Yu, LI Qiu-fen, FEI Yu-tao, et al. (2681)
Biodiversity of Thiocyanate-degrading Bacteria in Activated Sludge from Coking Wastewater —««+eseresrereressisnssinniiiiin XU Wei-chao, MENG Xiao-jun, YIN Li,et al. (2689)
Responses of Plankton Microeukaryotic Community to Increasing Temperatures Created by Power Plant Thermal Discharges «+:+esesseeeese: DAI Wen-fang, YANG Shi-ye, QUE Zhi-jia, et al. (2696)
Characteristics of Soil Microbial Community Structure in the Rhizospheric Soil of Ammopiptanthus mongolicus by Phospholipid Fatty Acid (PLFA) +«+rerserereressrenssisisisnnisinnniniiinens

ZU0 Yi-ling, HE Xue-li, WANG Shao-jie, et al. ( )
ZHAO Man, WANG Rui, LI Ru-jian, et al. ( )
LI Rui, LEI Li-guo, JIANG Chang-sheng, et al. (2721)
(2731)
(2738)

Response of Soil Respiration to Extreme Precipitation in Semi-arid Regions »++»+++++*

Features and Influencing Factors of N,0 Emissions from Drawdown Area in the Three Gorges Reservoir

» GAO Xue-mei, SHE Dong-li, YAN Xiao-yuan, et al.
Y1 Jian-ting, YANG Yu-han, ZHANG Cheng, et al.
Distribution and Source Analysis of Polycyclic Aromatic Hydrocarbons (PAHs) and Organochlorine Pesticides ( OCPs) in Soils from Shergyla Mountain, Southeast Tibetan Plateau «+++++++

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LUO Dong-xia, ZHANG Shu-juan, YANG Rui-giang ( 2745 )

Denitrification Loss and N,0 Emission from Different Carbon Inputs in Orchard Drains Sediments -

Emissions Characteristics of Greenhouse Gas from Sewage Sludge Composting Process in Winter

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SONG Zhi-ting,ZHAO Yu-jie,ZHOU Qi-wen,et al. (2756)
Effects of Soil Moisture and Temperature Variations on Organic Carbon Mineralization of Purple Soil in the Hydro-fluctuation Belt of the Three Gorges Reservoir «+«+s+sssssserersessssussninianens

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" DING Chang-huan, WANG Lian-ge, TANG Jiang, et al. (2763
HAN Xiao-fei, GAO Ming, XIE De-ti, et al. (2770
** DU Guang-hui,RAO Wei, LI Xin, et al. (2779
WU Yu-jun, ZHOU Hang, YANG Wen-tao, et al. (2791
SHANG Ru, ZHU Neng-wu, KANG Nai-xin, et al. (2799
XU Bin, CHEN Tian-hu, LIU Hai-bo, et al. (2807

Reduction Effect of Reduced Phosphorus Fertilizer and Combining Organic Fertilizers on Phosphorus Loss of Purple Soil Sloping Field -+
Transformation and Migration of Sulfur Speciation in the Rhizosphere and Bulk Soil of Paddy Soil -+
Comparison of the Persistence of a Combined Amendment Stabilizing Ph, Cd, Cu and Zn in Polluted Paddy Soil
Bio-inspired Recovery of Platinum Nanoparticle and Its Mechanism

)
)
)
)
)
)

Preparation of y-Fe,05 Catalyst by Heat Treatment of Natural Limonite for Selective Catalytic Reduction of NO by NH;



(CAEMEFEYE 6 BREZERS

£ & BA
BIES: B RE BN

o
wOE. (FREREEAT)
THEVL ERE FEIE EZ25 B W B # e
Y ET S NP P
FAKE XEE X R s & 0 A ARe
AP BEAE 2 M R RN SEkE m| OE
Wt NG 3] 3 s
WO Mo W W W W BMER
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
01647 B 15H #37% H71H Vol.37 No.7 Jul. 15, 2016
£ & 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
* B WA School of Environment, Tsinghua University
. BAREAE) G E RS E::f:o:;in o b ilI;IAEd"Itinic?iB d of 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) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1’5E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail : hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 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
ESNBEZIT P E PR E S5 A AT B A 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





