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Distribution of nitrogen and phosphorus in medium and small rivers of shanghai

SHAN Ying', ZHANG Wei', LI Dianbao', WANG Liqing"*
1 College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China
2 Aquatic Environmental Engineering Co. Lid. , Shanghai 200090, China

Abstract: To assess nitrogen and phosphorus pollution in rivers of Shanghai, this study explored 65 water samples from 11
rivers in 19 districts of Shanghai from July 2012 to July 2013. The results showed that Shanghai rivers display incomplete
tidal and river network characteristics under the effect of tide and rainfall, which caused temporal distribution differences of
nitrogen and phosphorus pollutants. This combination of factors also affected the biodegradation in the rivers. Rainfall and
tide had a diluting effect in the rivers during the experiment. There was a significant difference between the rivers of
Shanghai in the nitrogen and phosphorus concentrations ( P<0.05). In general, the difference appeared in a ring—like form
on the map of the river network , with suburban rivers having lower concentrations of nitrogen and phosphorus than the urban
rivers. Rivers located in southern sections of the Huangpu River have better water quality compared to the northern parts,
and the concentration of nitrogen and phosphorus in rivers near the Jiangsu Province ( northwest of Shanghai, near the
estuary of the Yangtze River) were higher than in the sections near the Zhejiang Province ( southeast of Shanghai) (P<
0.05). Such distribution of pollutants reflected the close relationship between the concentration of pollutants and
urbanization level. Cluster analysis (CA) did not find a significant difference in pollutants between the rivers of Shanghai,
whereas multidimensional scaling, opposite to the CA, supported the results of the water quality assessment. Water quality
of rivers after ecological restoration improves compared to the state before or to the rivers without ecological restoration ( P<

0.05) , indicating that ecological restitution has potential in improving the water quality of rivers.
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Table 1 The surrounding circumstances and the latitude of sampling sites

o i % li%=2 JEL i A i el 2SR B gt Aok
Sites Name of rivers Numbers Types of land-using  Types of revetment ~ Longitude and latitude
el B S1 a 3 31°29’06"N—31°49’09"N
LV S2 a 3 121°15'23"E—121°49'06"E
30°52'35"N—30°52'37"N
I,E} /, ¥ 2
A Hrliits 53 2,d 3 121°28'18"E—121°28'28"E
FI( B & B17) Wi ] S4 a,b 3 31°28'30"N—31°29'43"N
UNIIRET) S5 a,b,c 1,2 121°19'02"E—121°19'55"E
EXRIE S6 a,b 3
P 31°21'59’N —31°23/29"N
MEBED S7 a,b,c,d
patrilid RS 1,2 121°25'57"E —121°2638"E
Hil R 2R B S8 b 1 31°08’39"N —31°09'34"N
Az S9 b 1 121°06'37"E —121°07'34"E
rhE s S10 b 1
NN s 31°04'59"N —31°05'24"N
;( = vT o ’\u ]1 +
BT () AT S ¢,d 3 121°30'25"F —121°32/17'E
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RS S12 b,c 1
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i FOpE:S 1 . 1,2
I PRI 513 b,e ’ 121°24'58"E —121°25'46"E
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4 in S1
il A 8 a,b 3 121°11'15"E —121°1127"E
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TH 2R 8T DX I 8 35 380 ) I B #E WA S19 d 2,3
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Table 2 The water quality evaluation results of single factor and comprehensive identification index in rivers of Shanghai
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3 it

R IRETE S AN SE AR WK ZR RIS R R U T U TS S ) B I 1) 22 S, R e
f A= R A A P o XSS IR K 947 X U5 e vk B2 HAT R A P o /B SRS e A (K A
HBERARUR ) B A AR BTS5 YWIUR FETE 1a PR BE AR o, B WIS AT BB S /K AR AL S TR 0 0 o i
VR AAT G, SRAR I 7K SCE A1) (] 5 805 Y Wi SRR i 1 /K A= 2 6

IR DXCEL 2 [ TS Y 25 52 R (P<0.05) o RIVRUREHR BE A HR S DXL TEAR Y 1) 11 L 3L [ AR 7
PHOES, TR GE K B T LA RE § VLR (R PR, VLA 1) AT S A R
WKV i3 T WL AT ( [ ARREHR) (P<0.05) o UM% XK & s Pl B 91 B 5 4
SRR B A C

LI (CA) G5 2R TR il iE 15 G /K AR s L2 8] DRI R T 2 4E R 73 B (MDS) - 7R B g
BT YRR AL Z L BA —E 2557 T 5K BN 4525k — 2, E AR B S BOR I TARAE 55 B a7
JERE,

Lo A S W I T K BB BT TTE (P<0.05) , B BH N T/ Az 2548 52 15 it 0 A4 265 0 558 e e 1o
A TE K B AR A, R B A DO AR S0 A IE R AE BB R HR R E L O il E
A A AR TE ARV S5 SR AN LR i i P B R B S M S (L, RO T 255 M B R R AT
KRR ERYSOMA A T RO, 2556 P75 R A B , % S5 W0 A= 25 DA - 05 T R A $ 3 R0, SE 4 ok 7
92K ARSI IE A iR B M E AR

5% 3Lk ( References)

[ 1] Dhfdeoe, XBEEM, A, M. WA SR e R AP sT . A4, 2013, 33(10) : 3020-3030.
[ 2] 3820, HEF, R, KEME, R, 8/NE, Jki &, RO, K R TR 00 A 2 B RS, BREER2A2#4, 2013, 33(10) .
2756-2765.

http ; //www.ecologica.cn



5246 LA E = 35 %

[3]
[4]

[26]
[27]
[28]

[37]
[38]

[39]
[40]

BERE, REE, H85E, KRERR. FRHE BRI R ALY B SRR AL SRR BB AL, 2011, 30(3) : 645-651.

Baker M E, King R S. A new method for detecting and interpreting biodiversity and ecological community thresholds. Methods in Ecology and
Evolution, 2010, 1(1) . 25-37.

Ma J R, Brookes J D, Qiu B Q, Pearl HW, Gao G, Wu P, Zhang W, Deng ] M, Zhu G W, Zhang Y L, Xu H, Niu H L. Environmental factors
controlling colony formation in blooms of the cyanobacteria Microcystis spp. in Lake Taihu, China. Harmful Algae, 2014, 31, 136- 142.

FLESH, mt. KANERIK & E TR i oK 490 LB 2% . AR 2824, 2005, 25(3) : 589-595.

A VP, BRIREE, AL, WERRE, AT BHETTRR NI ARG IR, SRR, 2001, 22(6) ¢ 66-71.

WNSE . AT AR MBI R TR AR AR B R E A BT, B4R, 2006, 51(7) ; 848-855.

VAAERE , BEFRIH, BRiRME, E5R. LIgHTARK AT As 15010 Rl SO A WU PR M. A5 TE3AAAR , 2013, 8(2) : 268-274.

M, Boo T, AR, ZRIE%E, Frold, oo, SR, MR, BT AT SRR E KR B SRR A 5PN, KRS AR, 2011,
32(3) . 9-15.

KR R R 2 bl 2. BRI, B, RIS AL, 1997; 114-124.

Fefil, REVE, $AME, SREEZE. [T A S TTE R G BE VAN . AEASSEANE, 2012, 31(9) : 2437-2442.

SRR, SRIEZL, FERYE, DRARRE. R AR X R RS PR S A TR, BRI, 1997, 13(1) : 31-36.

PR, Ak, B, W Ml XE B Y A REE. BB R FARERAAL, 2009, 8(3) : 42-46, 54-54.

SWRC, KRBT, AN, S8, WREE. T IR H X SR A S Y RE ST K R AR, 2010, 24(1) . 105-108.

ZEERR, EUKEK, 2R, REIEZE, BURETC. 23 Meinl M ia) B S AU RO 25 78 R REAE . SABERLAE, 2013, 34(1) : 91-97.

PRt s, B, AL5E. i Ze Bt DCOGE BT & 7R AL Y 43 A S0 5R. A EoR A, 2012, 51(2) : 85-86.

EWAE, EFESE, BRI, S, SIE S WA A F KRR S RO AR SRR IR, 2009, 25(4) ; 55-59.

TR K I o3 A7 0 e 2%, B GIR B AR AP SRy . AR RN K eI 43 A 70 i (BB DU RR ) . dbat. wh SRR A, 2002 243-248,
254-257, 279-280, 722-723.

Clarke K R. Non-parametric multivariate analyses of changes in community structure. Australian Journal of Ecology, 1993, 18(1) . 117-143.
TKH, EONAR, EmM, SKEE, PRI, A ATRRH A IR M IR SRR AE. T A B, 2011, 22(9) ¢ 2431-2437.

Bray J R, Curtis J T. An ordination of the upland forest communities of southern Wisconsin. Ecological Monographs, 1957, 27(4) ; 325-349.
TKICHE, H# . SPSS Gt AR, duat. mSEE R, 2004, 235-253, 313-320.

ERGH, BRI, P EFESITAEL (2012). duat. hESTL G, 2013: 13-16.

seAPAL, SR, WIRE, S BIBER R - R RS R R (2013) BEIRPREE XS 5 & R Y. ALt SR SCRR L AL
2013: 99-99, 100-101, 106-108.

FimigitE. BTSSR (2012) . LR PESHHREE, 2012 101-118.

TiAB . i X R SRR B X MK BREE 05 . L R AR 2544, 2006, 17(6) : 1099-1102.

Ye C, LiCH, YuHC, Song X F, Zou G Y, Liu J. Study on ecological restoration in near—shore zone of a eutrophic lake, Wuli Bay, Taihu Lake.
Ecological Engineering, 2011, 37(9) : 1434-1437.

S, A, XBREAE, MROERR. I E SRR B R AT
94-100.

e N RILFN E PR OR PP AR, P RS THAE (2010) . L5t A EEREERM A diMAL, 2011 87-154.

Bed= R, BiRm, K5, Witk GHKSERSE TR RR R, Jba. B2eliiit, 2012, 223-225.

Bof-R. EEiORIREHITE. dba: B HREE, 2000 47-50, 72-80, 170-178.

Conway T M. Impervious surface as an indicator of pH and specific conductance in the urbanizing coastal zone of New Jersey, USA. Journal of
Environmental Management, 2007, 85(2) : 308-316.

WRar s, B, S, S ER, XM, RSkl R AE SRS 450, JK77 244, 2010, 34(9) : 1404-1413.

PR, WES. WITHEINEK S EIRAOK T 5 Y 2 FE0E. iR, 2007, 26(2) : 113-116

Tang X M, Gao G, Chao J Y, Wang X D, Zhu G W, Qin B Q. Dynamics of organic-aggregate-assaciated bacterial communities and related

FEF i E 22 NEIASGES BT, A AIEE A, 2012, 21(1)

environmental factors in Lake Taihu, a large eutrophic shallow lake in China. Limnology and Oceanography, 2010, 55(2) : 469-480.

NP, BB, WM. BONIE E SR AL SRR SRR I BRI K P2, 2001, 25(6) ¢ 512-517.

SerR, MiAKE, XSE, BB, HELE, Eu. MRS R AR SR b AR R R R R UFSE. Bl AR, 2008, 53(4)
407-412.

WSS, B0, MEL A M B AR, Jbnt, RS TR B AR, 1990, 420-424.

IR, R, SR, 30, XUHAR, Mokl TS, % T GEGE 5 U300 T 5 11707 sh P S S5 R Ar B 5 R EE R T i A 6
P, K254, 2013, 37(6) : 894-903.

http ; //www.ecologica.cn



15 4

W 2 TR IR EL o/ S 15 e R i 5247

[41]
[42]
[43]

[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]
[54]

[55]
[56]
[57]

RIRK
I T e

XBIH5E

T T SRR dUED RAREUE ML, 2011 276-279, 353-354.
, BEE TR IR AN VR B X R e BRI B TR B R . K AR AR AR, 2000, 24(2) - 107-113.
, Wb, BRDUVE, HURTR, HBEBE. IR RN W vk B XK B E Daphnia magna BRSNS A M AR G A 52 . AR SRR, 2008,

(9) : 4268-4276.

EH

o3,

115

PR,

PR E R

, 2RI, AT A RO KRR I A A A AT, YL IR S EREE , 2013, 22(7) + 928-936.

TEASR, TRKER, DAL, SRAEDE. TR AR R AR TS Yo S AR HI EET. RSB AA, 1997, 17(1) & 40-48.
, 2. MUK IR BIR ) R S BRI SE. BRBERL AR, 2012, 32(7) ¢ 1777-1784.

REW, R, Tk, RERGBR Y ES S RFREERE. KAEAWER, 1975, 5(3) : 371-379.

- AL T R T A S 00 B IR AT S AR [ D], 1. BRI R, 2013.

TR, MO, BRMGHE, ARSEER. U T O PRI A I 25 AR Bl b R R AR, 2011, 31(12) : 3399-3414.

STl
TS

AR

PR

, ZEEN, AR SHULE T T KR B SR AR R S K R WAL, 2013, 25(3) « 366-272.
, EFE, k. ABWEATSHER KRR G Mol R E R HAARRARR, 2008, 32(1) : 103-106.
, BTG, AROLL AT IE PR S EOR R SR P ERE B, 2008, 24(11) : 66-70.
ZAR R HTHE SPSS W . dbat . dERt R i e, 2007 387-430.
L BT, A, WS, INE, X E, BRI, DU ABHINE 2K T 40 R A 04 22 4k ROE S dr. v B A A

i, 2009, 32(1): 31-34.

L
Frigte
M

ARRIE A AR TR R R AR, R IEFREERLE, 2005, 24(4) ; 160-163, 184.
, TR, TR A A BV 7 ik H AR5 . KL IR 5 #R5% , 2008, 17(5) : 729-733.
- TR ERR SR A K TR IR IS BP0 T [ B R4, ASRBI2EAR , 2005, 33(4) ; 482-488.

http ; //www.ecologica.cn

28

ZS



