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Nutrient Distribution of Overlying Water in Tidal Marshes in Five Estuaries and

Bays of the Fuzhou Region in Autumn

HE Lu-lu', YANG Ping', TAN Li-shan', TONG Chuan'*", HUANG Jia-fang'*"**

(1. School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China; 2. Key Laboratory of Humid Sub-tropical Eco-
geographical Process of Ministry of Education, Fuzhou 350007, China; 3. Research Centre of Wetlands in Subtropical Region, Fujian
Normal University, Fuzhou 350007, China)

Abstract: Overlying water from the tidal marshes in five estuaries and bays, namely, Xinghua Bay ( Fuzhou Part), Fuqing Bay,
Luoyuan Bay, Minjiang River Estuary, and Aojiang River Estuary of the Fuzhou region were collected in autumn of 2015, and the
nitrogen and phosphorus nutrient concentration and other physical and chemical indicators of the overlying water were measured to
discuss the reasons for the differences in the nutrient concentration of the overlying water in tidal marsh wetlands in different bays and
estuaries. There were significant differences in the nitrogen and phosphorus nutrient concentrations of the overlying waters of the tidal
marshes in the different bays and estuaries (P <0.05). The concentrations of nitrogen and phosphorus in Fuqing Bay were relatively
high, while Xinghua Bay had the lowest nitrogen nutrient concentration and Aojiang River Estuary had the lowest phosphorus nutrient
concentration. The nutrient concentration of the overlying water in Fuqing Bay is mainly affected by regional aquaculture, land-source
pollution, and topography, while that in Xinghua Bay is mainly affected by tides. The vegetation type had an effect on the nutrient
concentration of the overlying water in the wetlands. The concentration of nitrogenous nutrients in the overlying water of the marsh
wetland in the Suaeda australis community was relatively high, while the nitrogen and phosphorus nutrient concentrations in the
overlying water of the Spartina alterniflora community wetland was relatively low; the concentrations of nutrients in the overlying water
of different plant communities in the same bay or estuary marsh wetland were different, and the relationships were complex. Tides,
surface runoff, plant communities, topography, and human activities all had an important impact on the nutrient concentrations in the
overlying waters of the bay and estuary wetlands.

Key words: wetlands; plant community; overlying water; nutrient; estuary/bay; Fuzhou
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Fig. 1 Location of the estuaries and bays and distribution of the sampling sites
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Table 1 Description of the sampling sites and study areas

RFEIX Hi PR AR R FESEL RAEE SR LA
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N A o ' - o ’ o A N o ’ N - ke N ’
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T °o01'N ~26°10" 0251 YRRAN . A - RSN =3 o
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KSR R, PO] ™ -PRFHBLIR L BRA I 4
P ALRS B AR K BR > 0.005 mg-L~'. FJH] HI
98121 = pH/ E AR JF AL/ IR EE T, Bl E
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EHE TDS W A0 22 7K A4 S e AR IR B, 1
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I P 8 e B )
1.3 BdEkB 550

ARGt 55340 5ok EXCEL 1 SPSS 19. 0
WA, 2B Origin 8. 1, A EXCEL 115373
fHFIFRAE ; A SPSS 19. 0 #H4F ANOVA 5 24
B LSD 2 thAr, 2557 BRI AR T K
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FRER U B Z 1A] I AH O PE R Pearson AH G 43T ik,
b —2 R 2 08 0 A 8, e B K E SR
W B 5 2 PR 2R Y [ A A

2 HRE5HMH

2.1 LKA LIEbR

5 ANMEVE AR YRR KA pH | A AbiR
JRHLAE | FREE | KU S AR AR R R i AR
JEFAE B EE T (F2). SKEFR AL &R
DURTEAH G, MTE R FEK pH ., $hE . &
VA AV B RN i SRR B S e W 2 22 5, (HOKIR
AL R 35 = T2 TS (P <0.01) ; #6i5
TSR FAEK pH | EhEE | R AR B K
TR k2 v T IRV DR b A I RN N R TR sl R i 2
TSYLHIR YT (P <0.01) 5 BT DR GH [-73
VINOE=R AR 7N SR DY ST e ol = R i o p T SR ]I DA
F(P<0.01). SVA L, MACTEVEEIRH F KT
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T T A M DX, ) AT XA R VT I R BT 1 VR R
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Table 2 Physical and chemical characteristics of the overlying water in the wetlands of five estuaries/bays

=i A iva . E.‘?F‘? [ A i -
7 pil AT I %o il RS R
/mV /gL /mg-L

MALVE (n=24)
HRTEE (n =27)
YL H (n=39)
FILH (n=15)
B (n=48)

(8.17+0.11)a

(7.45=0.11)b
(7.32+0.14)b
(7.92+0.03)a

(161.03 £12.21)b
(223.27 £20.31)a
(163.73 £4.15)b

(210.63 +18.07)a (23.47 +1.07)a
(7.99+0.22)a (186.41 +10.15)ab (15.74 £2.71)b
(3.85£0.50) ¢
(2.60£1.70)c
(20.24 £1.09) a

(26.57 £0.97)a
(24.18 £0.31)b
(21.18 £0.45) ¢
(24.17 £0.52)b
(21.85 £0.45) ¢

(25.67+1.32)a
(17.07 £3.05)b
(3.89=0.39)c
(1.430.59)c
(21.82+1.62)a

(10.08 £0.76)a
(8.24 +0.56) ab
(6.38£0.53)b
(7.66 £0. 13) ab
(9.69 £0.98)a

1) R ABE N I + Bt 22 5 Rl —FUBAR AR IE A R)/ING TR 38 B 2 ) _E K BALSE AR 28 S PEIA B R E MK (P <0.05) , &AM

R R T E 2R (P > 0.05)

2.2 TSR VPR B ETK R IR ER Y
W

5 IR R 1 B K TP O NHL NI
JEHR0.35 ~1.41 mg-L~", H i BHRHEF KK A 18
W15 (1.41 £0.23) mg-L™' | MYLH (1.26 £0.59)
mg-L™" FLVL I (0.88 £0.12) mg-L™', BIRE

(0.49 +0.16) mg-L™" I 2%4L 75 (0.35 £0.09)
mg-L™"; K H B NO; -N ¥ Bl 0.27 ~ 1. 83
mg-L™", B B HE P R AR T (1,83 =
0.61) mg-L™" YL (0.93 £0.15) mg-L™' %
TRV (0.65 £0.02) mg-L~" | FLIT1T(0.58 £0.03)
mg- L~ LTS (0.27 £0.06) mg-L~"; E&EKH
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Fig. 2 Nutrient concentrations of the overlying water

of the wetlands of the five bays/estuaries
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H(P<0.05).

VTS B AR B FE 7 B BRI LK
NH, -N¥& 5514 (0.91 +0.06) mg-L™" Fl(1.79
+0.11) mg-L™", NO; -N¥E 444 (1. 60 +0. 20)
mg-L 7' H1(2.22 £0.42) mg-L™", PO}~ -PHJE /35
7(0.20 +0.01) mg-L™"F1(0.38 £0.04) mg-L™".
ANTRIHE ) B V% T TR B M B K R NH, N ORI
PO; -PHEH 253 B3 (P <0.05), NO; -N#k % TG
BEZEF(P>0.05), WE 3. Hi, Mm%
KB NH, -NFIPO; ™ -Pyk 4 B % KT HAE
KEREE (P <0.05).

YT 1 AROK B 3 R S5 R B K
FREYNH, -NYEE N (0.31 £0.02) . (0.68 +0.12) .
(1.02 +0.18) mg-L™", NO; -N¥SEE/3 0 (0. 91 =
0.08), (1.06 +0.11) #1(0.98 +0.21) mg-L™",
PO: ™ -PHJE 4351 4 (0.05 £0.01) . (0.14 £0.02)
F1(0.20 £0.03) mg-L~". ANEAEYRETE T BEE
i EAEK P ENO, -NWRJE T % 22 5% (P >0.05),
NH, -NFIPO; -PU & 22 5 W 3 (P <0.05). Hrfr,
HACKE R EE KR NH, -NFIPO; -PIR
/N TR YRR SO B R (P <0.05).

FOUL T B AR K O A B REVE R K R
NH, -N#¢ J&# 7 (0.90 +0.02) mg-L~" F1(0.83 =
0.01) mg-L™", NO;-N ¥ J& & (0.61 = 0.03)
mg-L ™' F1(0.56 +0.01) mg-L~", PO} -P¥J¥ Ky
(0.10 £0.03) mg-L™"F1(0.04 £0.01 )mg - L°".
ANTAIAE 9 BV T VR B TR M 7 K B NO, -N I
NH, -NRE LB E2ZF (P >0.05), PO, -PHREXE
SR E(P<0.05).

TRV AR K R VR B A K I NH, N
NO; -N. PO} -PHEE43 514 . (0. 49 £0.17) . (0. 65
+0.02) F1(0.13 £0.01) mg-L~".

5 AN VE AT R R A I N VR b - 7
AR E FRER TR BE R AE ILFE 3, Hoh B AR BRETE
THFEEH FE KR HNH, -N, NO; -N, PO} -P¥
FEYRTHoAM 3 FAEIRE IS, JTF SR T EE R Z
8] 2% SR 3 K (P <0.05).

2.4 FEDKEFERUE S5 RBALFE R B O R

H4 5 AV R R A K i R R
WS DK BB PE BT AT A OG0 Hr. S5 R
(F4), FEKPRINH, -NYE 5K | B
F e ARV | S A SR B 2 I B4 A7 7 I 3 AR A G
KF(P<0.05), NO; -NW B 5K ARER B | R it
PR AR MR BE 22 6] R AR A7 B 3 A C R R (P <
0.05) ; T _FAE KT B PO~ -PYk i 5 /K 4 4% 10 AL,
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Fig. 3 Concentrations of NH,; -N, NO; -N, and PO}~ -P in overlying water from different plant

communities in the vegetated wetlands of a single bay/estuary

®3 FAEEHEEZETHZFEN EBAEFRERED
Table 3 Concentrations of NH; -N, NO; -N, and PO; " -P in overlying water from different plant

communities in the vegetated wetlands of 5 bays/estuaries

NO; -N

POy~ -P

I H NH, -N
HAEKE (0.56 £0.05)b
% (1.17 £0.21)a
I (0.81 £0.12)ab

P (0.97 £0.13)a

(0.78 £0.05)b
(1.35+0.38)a
(1.06 £0. 11)ab
(0.87 +0.16) ab

(0.14 £0.01)b
(0.28 +0.04)a
(0.14 £0.02)b
(0.16 £0.03)b

1) FRPEE N E « PR 2 Rl — PV B AR ARG PR3 R ALY _E B E FREE PP 2 [ B AR 22 A A B B E K (P <

0.05), FHEMRFRHNFRLREEZEST(P> 0.05)
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Table 4  Correlation between the nutrient concentrations and the physico-chemical properties of the overlying water in the wetland

pH AR JE L AL EANE S K e [ e VoS il TR
NH," -N¥ Ji -0.139 -0.114 -0.390 * -0.137 -0.358* -0.527*
NO; -N¥ -0.231 -0.179 -0.243" -0.043 -0.282" -0.085
PO3 ~ -PH¢ -0.087 -0. 006 -0.029 0. 104 -0.027 -0. 160

1) * # FIRTE P <0.01 K- REAHIE; * FRRTE P <0. 05 KTV WEH K

FEAR Z A AHCHEAR B35 (P >0.05).
ik — 2 BT 1K A BEAL R R K
NH, -N., NO; -N¥R By siiik K/, FIH Z 50l 43
Mrepg 25 mA %, 2 sy A KNH, -N | NO; -N
W (5 Y, Y,) 5 EEDK pHAE(X,) | AfLit
JRHLAL(X, ) | FREE(XG) | KR (X,) | BRI
W (X)) | AR BE (X ) Z [8] Y 5 6 1T 0 7
(£5). G5REW], FEAKNH, -NWEES FEKE
fif AR A O E I, BKNO, Nk 5
I ST AP T A JRE AR S A B
x5 LEKGREFRBSEBEKRELETH
EZLERLENETE
Table 5 Multiple regression equations between the N nutrient
concentrations and physico-chemical properties of the overlying water
P75 [nl 5 72 FiE R? P

Y, Y, =-0.219X,+2.729 18.724  0.281  <0.0l
Y, Y, =-0.025X,+1.254 4159  0.08 <0.01

3 itig

AW R FE, WG TS E R LK
NH, -N, NO; -N | PO, -P¥RBEFE 5 /> Fial (1
TR R A B RAE T 55—, A T X R
K= FRIE G AR, FeREXTURSRAE, A&
L, 2015 AFAR N T R 38 10 IR 5% 4 T AR 433. 3
hm?, FE2S B (T, D) oy, A3 T A 93 9 T AR R OK
154 466. 6 hm™ "™ | FEFH = AR 1) 5% 1H AN HE A 32E
KA, DA AL TCHLY) (0 il A FIURL S A A, K
R N, PIRIETHE, K ERTE, &sgm )
ST A AE AR EE E S XA ARl
WA R TR 5 HE, Ha i v EHE A TS
Pt K TN e e E (), HhUES
FRAEN B HEG RS A RN T EE L
BURMAR BB SRR 5 28 =, fa 0 v AR A P
By M—ZRFNEG RN, 8 SRS, AT 5
SN K RS e, 15 Y 5 R Sk SR 2 ()
CEATEH, fRMARE B EERM EE KPR
NH, -N, NO; -N. PO; ™ -P¥R B AbFH i 7K F-.

BEAl, %Ak 8 vH B 1 e b 7 K A9 NH AN
NO; -NU# B2 W He ik, — 7, 24 VS TEERH
T K VTS e A P R 6 B de v, 0 B G A7 3030

WHISEIR R R 3 BRI, WK — 2y R R
Bm (P 29. 4 ~33.2) | EFRERKERAR (I
PEREIRER :0. 037 mg-L~", JTCHLA:0.23 mg-L™") )
Mg St b KB SRR B — s AR A
FH, RIS K A S e R R, e /K
FE] 1 FIRE VS 45 B — B sk (a] 5 ki U8 (L 46 T K A0
MR 7K AR A R 98 R R R BE NI, s X I
TS A K E SRR TS B I, A DG AIFgE R
B, BB KH B NO, -N ¥ B % 5 Al
eleemd MR e L BURR P BB Ak AT R
RS N0 A SR A KR
SNV AR T ARV B k2 v T AL eV T RN 1, Bt
HNO; -NWRBEAL T ARK 5 75— 5T, 244
PRI b K IS A AR 2 e, IR R 7
TR, AR KA il R BE 3G I, BRI D
Hh, X AFAEWEAT | SRS, SR S SR Bl
W) RN 2858 1 e A AR T RICR R, K AR fR
FEARX 3 o BV A SRR B, AP il it 2 e g b
FHE A &3, FEKNH, N E T 22 KR
R R R sZ ), P 52 2 B E AR (&
4), XHREZEIREER B, B E R A
2 B AR DU NH, -N R 22 [ o 2%
BTSSR KINH, -NIRBE R fIG. 2R A DL EIRER, il
RIS TR E K TP BNH, -N | NO; -NVK FE
TR

ARG, BT RGE H A K TR S
FEERWE R, X HHAERE N Ak, Witk
MRE TR WO AL RE ) 220G, BF9E AP,
WA A, BRI E S H A Y B E M
KT BRI BEE A, EAKREREE T
FVAE L K FPINH, -N | NO; -NFIPO; ~ -PYR
AIXHEAR, ATREH T B ALK FAR R A GA, H R HEs7
30 R T 200 1) Z00AR R TR A B T 25 (ARIRZE)
N, REARGF M b3R5 G F P A i A <
RIS, TR B Wb bk, SR 2 [ i 26
Bifrds—E I E RS, W2 Ry A el 1
AR, EHEE A B LR, JFH
EEAE A BRI T, A TR R
PSR 2 AR ST IR K PR, TR — A I
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TEZE 5, ] RER A AN AR A R 8 (2 T4 11| TR Y
REEANR. HAh, ALY TS R B 25 BREE
FIFACRCRAT BOR B 22 57, X S AE YD B AR RO |
AR BB, M AR | AR A B R RPN
TR BRIE PR AT 56 )

4 Hig

(1) FRMNTT LA TS (AR — ) | AR TS | 7T
FL BT A RTS R TS 5 A i v R VR R
AT TREEIR M K RS SRR T R AR, AR
W BTN, PERRWERR, THEE5X
WK | BTG g XBUHE A DG, TN
BK P ENH, NV BERE A ARER B | R i A
VRS | VAR R BE I BT AR, 320 A R0 P 5
WA B4 2, NO, -NUR B [FIAE R K AR BE | S g1k
I A e %) T e T AR, EL B T A e 1 A e o et
S i LK PO, -PYR S K R 45 B
LR T Z [BIAH DGR I AN 3

(2) AEWE IS R X} [v] — 0] 11/ 965 75 PN B PR
BACEFRINWER — e, (AR 4. B
HERFTE TR ERIR L K P AU SRR R R, B
A B REVE TR PR K P AYNH, -N . NO, -NAlI
PO, -PYRIERA, X SRR RN, AYE BA
RINFEEA K.

CEE ¢
[ 1] Wolanski E, Brinson M M, Cahoon D R, et al. Coastal

Perillo G M E, Wolanski E,
Coastal Wetlands: An Integrated
Amsterdam; Elsevier, 2009. 1-

wetlands: a synthesis[ A]. In:
Cahoon D R, et al (Eds.).
Ecosystem Approach [ M ].
62.

Eyre B D, McKee L J.
budgets for a shallow subtropical coastal embayment ( Moreton
Bay, Australia) [ J]. Limnology and Oceanography, 2002, 47
(4):1043-1055.

Kbk, BREE. dER AR DR E SWEVTR R T].
IR 2009, 7(4) : 379-384.

Song X L, Lv X G. A review on the ecological restoration of

Carbon, nitrogen, and phosphorus

degraded estuarine wetlands in China [ J ]. Wetland Science,
2009, 7(4) : 379-384.

HER, APk, sk R IR LK E IR E S A RRIE R
PRCEE[)]. KBABER, 2012, 23(6) : 815-821.

Dong H, Zheng X L, Zhang J. Distribution of nutrients in
interstitial water and diffusion flux in estuary[ J]. Advances in
Water Science, 2012, 23(6) : 815-821.

Percuoco V P, Kalnejais L. H, Officer L V. Nutrient release from
the sediments of the Great Bay Estuary, N. H. USA[J].
Estuarine, Coastal and Shelf Science, 2015, 161 76-87.
Kelderman P, Kansiime F, Tola M A, et al. The role of
sediments for phosphorus retention in the Kirinya wetland
(Uganda) [1].
(6): 481-488.

[5]

[6]

Wetlands Ecology and Management, 2007, 15

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

VAR, SRR, SRAESE, 4. =R ML DUBUY— N Bk —
EEOK R HBIEBNIE)]. WEE SRR, 2012, 34
(1):48-51.

Yang D M, Huang S H, Zhang Y Q, et al. Study on the
phosphorus forms in the interface of sediment-interstitial water-
surface water of Sanyang wetland [ J]. Environmental Pollution
and Control, 2012, 34(1) . 48-51.

PRI, BT 3S AR A T KA A e [ D). AR . A
HEHE R, 2007.

Chen Q.
based on 3S technologies [ D ].
University,, 2007.

EAY, Wb, Wi fREMAE R RIILA . WL
WA B IR RPN [J]. EABREE, 2011, 30(6)
581-585.

Wang C Z, Chen X, Zheng J F. Temporal-spatial variation of

Study on wetland types and their distribution in Fujian

Fuzhou: Fujian Normal

dissolved inorganic nitrogen and dissolved inorganic phosphorus
in seawater and assessments on nutrient level of the Xinghua bay
[J]. Ecological Science, 2011, 30(6) ; 581-585.

BEE, BRI, V. AL IR B AN 5 0
[J]. WP & 58, 2013, 30(1) : 59-62.

MAE. RN TSR )Z DO 4 )@ 0 A M AR S KU PR [ T].
k=, 2012, 34(3) : 214-219.

Lin X. Distribution and ecological risk assessment of heavy
metals in surface sediments of Fuqing bay[ J]. Journal of Fujian
Fisheries, 2012, 34(3) . 214-219.

SRACHE. A T A U K BRSO A BT g SR 3 A
[J]. &R, 2012, (1) : 98-100.

MR, BRI, BEEAR, SF. MJVE D SRR AR W R Ak 2 o R
W5E[J]. HEERL%, 2011, 32(2) : 375-383.

Ye X, Chen J, Ji W D, et al. Research the biogeochemical
processes of nutrients in Minjiang estuary [ J ]. Environmental
Science, 2011, 32(2) : 375-383.

/TR M U R SR A 2 e A 1 B T B IR AR
[J]. &SR, 2010, 29(1) ; 42-46.

Zheng X H.
eutrophication character in Minjiang Estuary [ J]. Journal of
Oceanography in Taiwan Strait, 2010, 29(1) ; 42-46.

o, Dinf BEEKEIEN 5 ERANR)]. P E
HFPER R, 2011, 41(S1) ; 398-402.

Zhang C, Ma Q M. Study on water quality assessment and

Changes in nitrogen and phosphate and

eutrophication in the Luoyuan Bay [ J]. Periodical of Ocean
University of China, 2011, 41(S1) : 398-402.

EW, Wk, R, L AR B IS AR IR R A
MIRGTEFEL)]. PR BERLE, 2013, 32(1) ; 95-98.

Wang H, Yang L, Lin Z L, et al. Research on distribution and
structure of biogenic element in Luoyuan bay in Fujian Province
[J]. Marine Environmental Science, 2013, 32(1) : 95-98.
IV, A1, BRiile, 45, B RCRLBS X BT A X
T IEEIBEAK R K B SR S AR [T]. MR
2017, 15(6) : 809-817.

Sun DY, Tong C, Chen K L, et al. Effects of Typhoon Dujuan
on contents of nutrient in soil pore water of marshes and tidal
water in Min River Estuary[ J]. Wetland Science, 2017, 15
(6): 809-817.

WRIBUEE , T/, #/De. RN T 2015 45 B 36 I X IRSR A i
BB BT RIS [ T]. K954, 2016, 37(8) : 20-22.
BRORNS, 2R, AR, AR, KGR E X BRI (4 5 i K By
TRXTHESHTLI]. KF=FR0H, 2010, 31(5) : 32-38.

Cai J H, Li K, Zheng X Y, et al. The influences of aquaculture

on environment and the prevention strategy analysis[ J]. Journal



i 5 5 25+ P M DX T P AR 10381947 T P Bk b K IR R o A AR

1795

[21]

[27]

[29]

[31]

of Aquaculture, 2010, 31(5) ; 32-38.

B, ki, FRR, A FFRRM S IR A IR U
-7k ST R TR A M SR T R[] K
AR, 2018, 42(2) ; 246-256.

Pi K, Zhang M, Li B M, et al. Diffusion fluxes of nitrogen and
sediment-water interface in  different

phosphorus  across

aquaculture model ponds [ J]. Journal of Fisheries of China,
2018, 42(2) : 246-256.

ORI, WY, EIY, SF. HAOR[E SR S IR
DUk 108 FR Eh il i 9 RF ST [J]. KA AW iR,
2013, 37(4) : 595-605.

Guo Y J, Shen Y P, Wang F, et al. Nutrient fluxes across
sediment-water interface in different Grass carp polyculture
enclosures[ J]. Acta Hydrobiologica Sinica, 2013, 37(4) ; 595-
605.

AR PR S LT 2015 AR5 6 M I A 25 PAEE IO £ 5l
[ EB/OL]. http://www. fujian. gov. cn/xw/ztzl/snfw/hjqx/
hyhjzl/ zyhwshjzlth/201606/P020180323856773305596. pdf,
2015.

bR, A, . BRI KA SR e R Y
WEELI]. HERE, 2015, 36(3) : 905-913.

Yang L B, Lei K, Meng W. Denitrification in water of Daliao
River Estuary in summer and the effect of environmental factors
[J]. Environmental Science, 2015, 36(3) : 905-913.
Berounsky V.M, Nixon S W. Rates of nitrification along an
estuarine gradient in Narragansett Bay|[ J]. Estuaries, 1993, 16
(4): 718-730.

Rysgaard S, Thastum P, Dalsgaard T, et al. Effects of salinity on
NH," adsorption capacity, nitrification, and denitrification in
Danish estuarine sediments[ J]. Estuaries, 1999, 22 (1) . 21-
30.

Magalhdes C M, Joye S B, Moreira R M, Wiebe W J, Bordalo A
A. Effect of salinity and inorganic nitrogen concentrations on
nitrification and denitrification rates in intertidal sediments and
rocky biofilms of the Douro River estuary, Portugal[J]. Water
Research, 2005, 39(9) . 1783-1794.

Osborne R 1, Bernot M J, Findlay S E G. Changes in nitrogen
cycling processes along a salinity gradient in tidal wetlands of the
Hudson River, New York, USA[J]. Wetlands, 2015, 35(2):
323-334.

TENRER, ARSI EhEE X % 18 R = AR =
FHER A RS RE [T ] SR HR, 2014, 12(6) : 814-
820.

Wang X M, Ren H C, Tong C. Effect of salinity on production
and emission of greenhouse gases in estuarine tidal wetlands: a
review|[ J]. Wetland Science, 2014, 12(6) : 814-820.

SRR, XUZETS, A1, A5 FhRE X R YL 3R K U - i
TRTE SR Al 2 B B R RS [J]. A2 2015,
13(5) : 528-534.

Zhang L H, Liu R F, Tong C, et al. Effect of salinity on the
potential denitrification rate and nitrogen removal of the Min River
Estury freshwater river beach Soil[ J]. Wetland Science, 2015,
13(5) . 528-534.

Marton J] M, Herbert E R, Craft C B. Effects of salinity on
denitrification and greenhouse gas production from Laboratory-
incubated tidal forest soils[ J]. Wetlands, 2012, 32(2); 347-
357.

AR, XUBNLL, md, 5. WK RE Y-y 55 B
STXRIRN, O N, FI1 O, BERCAYSEMI[T]. Ak B8 I 5 PR
4, 2016, 33(1) ; 35-42.

Hu M J, Liu X H, Gao Y, et al. Effect of microorganism-plant

[32]

[37]

[38]

[40]

[41]

[42]

joint remediation on N, O, N, and O, release flux from polluted
waters in urban river[ J]. Journal of Agricultural Resources and
Environment, 2016, 33(1) ; 35-42.

F/NI, Brieer, JHER, 5. 3R IS Y iE B RDR RS
FEERUHE N2 DO KV X I B A B S R [ ], BREERL
2007, 28(1): 87-91.

Jiang X X, Ruan X H, Xing Y N, et al. Effects of nutrient
concentration and DO status of heavily polluted urban stream
water on nitrogen release from sediment [ J]. Environmental
Science, 2007, 28(1) : 87-91.

IR, B, RIS, S ARRIEES N LRI AW
PR K A AR S A A T]. AR A4,
2011, 20(12) : 1902-1908.

QiuZZ, Yan CY, Zhao Y L, et al. The release and oxidation
of ammonia at the sediment-water interface of Jiulong River
Estuary wetland under different oxygen conditions[ J]. Ecology
and Environmental Sciences, 2011, 20(12) ; 1902-1908.
EI2enl, TWH, RO, 45 W EF WA TR A LR
UL R AL BERITRAHMELT]. BhARE, 2018, 30
(2):306-313.

Yan X C, Wang M Y, Xu X G, et al. Migration of carbon,
nitrogen and phosphorus during organic matter mineralization in
eutrophic lake sediments[ J]. Journal of Lake Sciences, 2018,
30(2): 306-313.

Fukuhara H, Nemoto F, Takeuchi Y, et al. Nitrate dynamics in
a reed belt of a shallow sand dune lake in Japan: analysis of
nitrate retention using stable nitrogen isotope ratios [ J ].
Hydrobiologia, 2007, 584 (1) . 49-58.

Sousa A I, Lillebg A I, Cagador I, et al.
Spartina maritima to the reduction of eutrophication in estuarine
systems[ J]. Environmental Pollution, 2008, 156 (3): 628-
635.

XURAR, FFLL, E, 55 AP iRy e L Y
RIEGZWRNT[1]. M, 2013, 11(4) ; 482-487.

Liu PP, Bai J H, Wang T T, et al. Biomass of dominant plant
communities and their influencing factors in Baiyangdian Lake
[J]. Wetland Science, 2013, 11(4) ; 482-487.

ML, HTLL, BRED, . BAEKREARN LA SRS
MR )], AR, 2011, 30(9) : 2080-2087.

Zeng Y, Tian G H, Chen L Y, et al. Influence of Spartina
alterniflora invasion on soil ecosystem: a review [ J ]. Chinese
Journal of Ecology, 2011, 30(9) . 2080-2087.

EAHRAR, 2T, W& SRR IO [ B 55 R 4
AR T]. TR, 2009, 30(11) : 3209-3217.

Wang W W, Li D J, Gao L. Vegetation influence on nutrients

Contribution of

distribution in pore water of salt marsh sediment [ J ].
Environmental Science, 2009, 30(11) . 3209-3217.

Mk2%, XK, Bth. KILR A LB B AR B A 25
RN, P, K WEIRAFAE[J]. A2 4=5E, 2009, 28(2) .
223-230.

Yang Y X, Liu C E, Yang Y. Characteristics of N, P and K
cycling in Spartina alterniflora wetland ecosystem in Jiuduansha
shoal of Yangtze River estuary[ J]. Chinese Journal of Ecology,
2009, 28(2) : 223-230.

Huett D O, Morris S G, Smith G,

phosphorus removal from plant nursery runoff in vegetated and

et al. Nitrogen and

unvegetated subsurface flow wetlands [ J ]. Water Research,
2005, 39(14) . 3259-3272.

Yang Q, Chen Z H, Zhao J G, et al. Contaminant removal of
domestic wastewater by constructed wetlands: effects of plant

species[ J]. Journal of Integrative Plant Biology, 2007, 49(4) .



1796 7S b} s % 40 %
437-446. 3457.

[43] Gentry L E, David M B, Below F E, et al. Nitrogen mass Shao X X, Li W H, Wu M, et al. Dynamics of carbon, nitrogen
balance of a tile-drained agricultural watershed in east-central and phosphorus storage of three dominant marsh plants in
linois[ J]. Journal of Environmental Quality, 2009, 38 (5) . Hangzhou bay coastal wetland [ J ]. Environmental Science,
1841-1847. 2013, 34(9) : 3451-3457.

[44] Yang F, Yan Z Y, Liu Y N, et al. Research on the plant [46] kARG, HIEM, X, % AR WEMNE, BH5 Y
selection of buffer zone and pollutants removal ability of plants in @i%{m[ J]. HiERlE , 2015, 36(12) ; 4516-4522.

Ashi River basin[ J]. Applied Mechanics and Materials, 2014, Zhang S N, Xiao R L, Liu F, et al. Interception effect of
692 44-49. vegetated drainage ditch on nitrogen and phosphorus from
[45] HB2r, ZRScfe, SEPH, SF. BUN L ME R 3 AL S A drainage ditches[ J]. Environmental Science, 2015, 36 (12) ;

AR ARO[ J]. HRIERLY:, 2013, 34(9) ; 3451-

4516-4522.

172 7

(AMERZ)BRBHPEREZRBT” RS

2018 4F 11 A 1 H , P EBMHGE LI AR A AT AU RURAT , WA AT T [ R ef S H 2 AR )7 2
R (IR I EE 17 YRR A Rl R 2 AR AR5« A Ahep A 2 AR )7 AR A v [
P AR RSB TR R TIEE . Z R A LRSS DK 2R 1 eSO bS] S5 24
SRRV AR BR B T e 20 AT X T2 R BEA TP LG HAE R S R B WA IE A R E R AN R RA T

M.



HUANJING KEXUE Vol.40  No.4

Environmental Science (monthly) Apr. 15, 2019

CONTENTS

Source Apportionment and Mixing State of Single Particles in the Nanjing Jiangbei New Area YU Xing-na, SHI Zheng, MA Jia, et al. (1521)
Characteristics of Carbonaceous Aerosol Pollution in PM, 5 in Xi'an MU Zhen, CHEN Qing-cai, WANG Yu-qin, et al. (1529)
Chemical Composition Characteristics and Source Apportionment of PM, 5 During Winter in Taiyuan LIU Su, MA Tong, YANG Yan, et al. (1537)
Seasonal Variation and Source Analysis of Water-soluble Inorganic Tons in Fine Particulate Matter in Zhengzhou YAN Guang-xuan, ZHANG Jing-wen, LEI Hao-jie, et al. (1545)
Elemental Characteristics and Health Risk Assessment of Heavy Metals in Atmospheric PM, 5 in a Suburb of Zhuhai City =«++eeeseeerereeeeee YANG Yi-hong, JIA Yan, BIAN Guo-jian, et al. (1553)
Impact of a Dust Event on the Size Distribution of Metal Elements in Atmospheric Aerosols at a Coastal Region and over the Ocean «++++++++++ JIN Tong-jun, QI Jian-hua, XI Zi-yan, et al. (1562)
CALPUFF Modeling of the Influence of Typical Industrial Emissions on PM, 5 in an Uthan Area Considering the SOA Transformation Mechanism  ++- GAO Shuang, BO Xin, MA Yan, et al. (1575)
Variation in Pollutant Concentrations and Correlation Analysis with the Vegetation Index in Beijing-Tianjin-Hebei -++:++xereeveerereeneenvnnnne SUN Shuang, LI Ling-jun, ZHAO Wen-ji, et al. (1585)
Estimation of Coal Consumption and the Emission of Related Contaminants in the Plain Area Around Beijing During 2015-2017 *+ ZHAO Wen-hui, LI Ling-jun, LU Hai-feng, et al. (1594)
Column-integrated Aerosol Optical Properties Determined Using Ground-based Sun Photometry Measurements in the Hangzhou Region *+++++++= QI Bing, CHE Hui-zheng, XU Ting-ting, et al. (1604 )
Speciated VOCs Emission Inventory and Ozone Formation Potential in Sichuan Province ZHOU Zi-hang, DENG Ye, TAN Qin-wen, et al. (1613)
Characterization of Volatile Organic Compounds from Cooking Emissions +«+xseeseeeresessseesninsinensienen B SRR GAO Ya-qin, WANG Hong-li, XU Rui-zhe, et al. (1627)
Analysis of Peroxyacetyl Nitrate and Ozone During a Typical Photochemical Pollution Process at the Panyu Atmospheric Composition Station +++++++ 70U Yu, DENG Xue-jiao, LI Fei, et al. (1634)
Characteristics and Interannual Variation of Chemical Components in Typical Road Dust in Beijing =~ «r«+«ssesserserseesenenensneneniensininsneennes HU Yue-qi, LI Meng, YAN Xu, et al. (1645)

Sources Analysis and Health Risk Assessment of Polycyclic Aromatic Hydrocarbons in the PM, s Fraction of Fugitive Dust in Nanchang City «+eseseeeresseressensissnnsini.
YU Rui-lian, ZHENG Quan, LIU Xian-rong, e al. (1656

FAN Shou-bin, YANG Tao, WANG Kai, et al. (1664
MA Shuai, ZHANG Kai-shan, WANG Fan, et al. (1670

)

Methods and Application of Road Fugitive Dust Emission Factor Localization )
)

YANG Tang, HAN Yun-ping, LI Lin, et al. (1680)
)

)

)

Characterization of Tailpipe Emissions from in-use Excavators

Microbial Properties of Different Size Aerosols at Human Average Respiratory Height During Fog-haze Days «+++++++++++-

Modification and Performance Tests of Visibility Parameterizations for Haze Days «+:+seeoreveeeseeeees ZHAO Xiu-juan, LI Zi-ming, XU Jing (1688
Application of Support Vector Machine Regression in Ozone Forecasting SU Xiao-gian, AN Jun-lin, ZHANG Yu-xin, et al. (1697
Analysis of PHEV CO, Emission Based on China’s Grid Structure and Travelling Patterns in Mega Cities  +++esresreereereresressensensnnsneeneens HAO Xu, WANG He-wu, LI Wei-feng, et al. (1705
Sources of Nitrate in Groundwater and Its Environmental Effects in Karst Trough Valleys: A Case Study of an Underground River System in the Longfeng Trough Valley, Chongging «+++++++

................................................................................................................................................... DUAN Shi-hui, JIANG Yong-jun, ZHANG Yuan-zhu, et al. (1715)
Pollution Characteristics and Ecological Risk Assessment of Phthalate Esters (PAEs) in the Surface Water of Jiaozhou Bay - * LIU Cheng, SUN Cui-zhu, ZHANG Ge, et al. (1726)
)
)

Distribution Characteristics and Ecological Risk Assessment of Organochlorine Pesticides in Sediments of Zhanjiang Bay -+ PENG Shi-yun, PENG Ping-an, KONG De-ming, et al. (1734

Analysis of the Optical Properties and Factors Influencing DOM in an Ecological Purification System: A Case Study of Yanlong Lake in Spring ~ ++++-: MA Rui, LI Xuan, WANG Lian, et al. (1742
Analysis of the Relationship Between Dissolved Organic Matter (DOM) and Watershed Land-use Based on Three-dimensional Fluorescence-Parallel Factor (EEM-PARAFAC) Analysis -+
+ LI Yun, WEI Hong-jie, WANG Kan, et al. (1751)

Analysis of the Characteristics of Nitrogen and Phosphorus Emissions from Aglicuhural Non-point Sources on Hanfcng Lake Basin ++++++ XIE Jing-chao, ZHAO Xiu-lan, HE Bing-hui, et al. (1760)
Simulation of the Migration and Leaching of Nitrate Nitrogen in the Farmland Soil Profile in a Hilly Area of Taihang Mountain with the RZWQM Model ~ «+-«+seseesseseseeemenmensininnnnien
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHENG Wen-ho, WANG Shi-qin, LIU Bing-xia, et al. (1770)
Spatial Distribution Characteristics of Nutrients and Chlorophyll A in the Lancang River Basin Under Cascade Reservoirs —+-«sseseeseereeseeees CHENG Bao, WANG Xue, MA Jin-chuan, et al. (1779)
HE Lu-lu, YANG Ping, TAN Li-shan, et al. (1788)
Distribution and Environmental Risk of Pharmaceutically Active Compounds in the Traditionally Aqueous Phase of Effluent-receiving Rivers «e-seessessessersesemenensisininsinsininsnnien
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Shuo, LIU Jian-chao, ZHENG Chao-ya, et al. (1797)
Effects of a Green Roof on Stormwater Regulation and Cost-benefit Analysis LI Jun-sheng, YIN Hai-wei, KONG Fan-hua, e al. (1803)
)
)

Nutrient Distribution of Overlying Water in Tidal Marshes in Five Estuaries and Bays of the Fuzhou Region in Autumn <+

Ultrasonically Activated Persulfate Degrades Typical Odors in Water SUN Xin, SUN Jie, LI Peng-fei, et al. (1811
Metal Organic Framework MIL-53(Fe) as a Photocatalyst for Visible-light Catalytic Reduction of U( VI) in Aqueous Solution «+++++++s+ssssseeeees YAN Zeng-yuan, XI Hai-ling, YUAN Li-yong ( 1819
Effects and Differences of the Release of Dissolved Organic and Inorganic Phosphorus in Different Sediments Covered by Different Materials of Erhai Lake ~e+vereoeeeeeerereenensssimnnenennnines
- +++ GONG Jia-jian, NI Zhao-kui, XIAO Shang-bin, et al. (1826)
Phosphate Removal Using Rice Husk Biochars Modified with Lanthanum Hydroxide XU Run, SHI Cheng-hao, TANG Qian, et al. (1834)
)
)

Characteristics and Heavy Metal Adsorption Performance of Sewage Sludge-derived Biochar from Co-pyrolysis with Transition Metals ++++* CHEN Tan, ZHOU Ze-yu, MENG Rui-hong, et al. (1842
LI Yu-jiao, YANG Zhi-min, CHEN Yu-cheng, et al. (1849

Adsorption, Reclaim, and Regeneration of Cd by Magnetic Calcium Dihydrogen Phosphate Nanoparticles -

-+ MA Hang, LI Zhi-peng, LIU Feng, et al. )
++ LI Dong, CUI Ya-gian, ZHAQ Shi-xun, et al. )
LI Dong, WANG Ying-giao, LI Shuai, et al. )
ZHOU Ya, MAI Wen-ning, LIANG Jia-wei, et al. )
WANG Xu-hui, YANG Lei, REN Yong-xiang, et al. (1892)
)
)
)
)

Pre-precipitation of Sewage SNAD Granular Sludge Process Test

Impact of Actual Domestic Sewage and Simulated Wastewater on an Aerobic Granular Sludge System

Nitrogen Removal Performance of a Sulfur/Pyrite Autotrophic Denitrification System

Nitrogen Removal by Heterotrophic Nitrifying Bacterium Pseudomonas putida YH and Its Kinetic Characteristics

Effect of Sludge Retention Time and pH on the Denitrifying Phosphorus Removal Process WEI Jia-min, HUANG Hui-min, CHENG Cheng, et al.
Microbial Community of Granular Sludge in an ANAMMOX-EGSB Reactor Under Saline Conditions — ++++sesetveeerssnssnesnennssneinenens WANG Han, LI Han-xiang, CHEN You-peng, et al.
Effect of Intracellular Carbon Source (PHA) Storage on the Mixed Growth Microbial Community Resistance to Low Temperature ~«++++++* YANG Jian-peng, ZHANG Jian, TIAN Qing, et al.
+==+ WANG Chao, LIU Qing-wei, ZHI Yin, et al.
Contamination Characteristics and Safety Risk Assessment of Perflurorinated Alkylated Substances in Aquatic Products from Guangzhou ««++sesveseeeseseseensnmeneninniiii
............................................................................................................................................................ WANG Xu-feng, WANG Qiang, LI Zhi-guang, et al. (1931)
Characteristics of the Dissolved Nitrous Oxide (N,0) Concentrations and Influencing Factors in a Representative Agricultural Headwater Stream in the Upper Reach of the Yangtze River
TIAN Lin-lin, WANG Zheng, HU Lei, et al. (1939)
CH, Uptake in Different Saline-alkaline Soils in Hetao Irigation District, Inner Mongolia YANG Wen-zhu, JIAO Yan, YANG Ming-de, et al. (1950)
Allocation and Stabilization Responses of Rice Photosynthetic Carbon in the Plant-Soil System to Phosphorus Application «+++++++++- WANG Ying-ying, XIAO Mou-liang, ZHANG Yun, et al. ( 1957)
Effect of Soil Moisture and Temperature on the Soil Inorganic Carbon Release of Brown Limestone Soil in the Karst Region of Southwestern China -+ :
............................................................................................................................................................... XU Xue-chi, HU
Temporal and Spatial Dynamics of Soil Microbial Biomass Carbon and Its Influencing Factors on an Eroded Slope in the Hilly Loess Plateau Region -+
........................................................................................................................................................................ QIN Qian, ZHU Shi-shuo, XIA Bin, et al. (1973)
KONG Chen-chen, ZHANG Shi-wen, NIE Chao-jia, et al. (1981)
WANG Dong-sheng, ZHU Xin-meng, YANG Xiao-fang, et al. (1990)

Contents and Forms of Phosphorous in the Municipal Sewage Sludge of China ««+s+sssssssessrsssrsmsmssnsnsnesissn e

NG Yuan, HE Xun-yang, et al. ( 1965)

Composition, Characteristics, and Accumulation of Antibiotics in the Soil in Agricultural Land

VOCs and Odors Control and Development in Pharmaceutical Fermentation Industry ««-««-«sesseseeseeseeneeses



