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Eutrophication evaluation of landscape

waters in ten urban parks in Shanghai

CHENG Jing-lei WANG Liqing JIGaohua ZHANG Rui-lei FAN Zhifeng
(College of F isheries and Life Science Shanghai O cean University Shanghai 201306, China)

Abstract W ater quality n ten patks in Shanghai city was evaluated based on such main water parameters as
Chla TN, TP. COD,, and NH; N ivestigated fran October 2006 to September2007. Comprehensive tophic
state index TLI(Z )> Shannon'W iener index H Margalef index D and phytoplankton dam inant species were
used to value the water trophic state According to Surface W ater Environment Criteria of China (GB3838—
2002), water quality of Luxun patk Zhongshan patk Huangxing patk and Century patk was considered as
GradelV, Yangpu patk Renmin patk Jingan patk and Gongqing Forest patk was considered as Grade V

neverthelessly Changfeng patk and Heping patk was worse than Grade V - The evaliation result of TLI(Z )
indicated the water quality was at meso-trophication and in summer lighteutophication n winter W ater
quality of Jing an park was atmeso-trophication and that of Heping patk was nearly at heavy-eutrophication

The other parks were at light-eutrophication The evaluation results on ShannonW iener ndex and M argalef
index indicated that the landscape water in patks was pollited more or less Except Jing an paik and
Zhongshan park the landscape water n patks was at eutrophication according to phytoplankton dam nant
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TLI( chla) =10(2 5+1 086 Inchla) (1)
TLI(TP) =10(9 4361 624 InTP) (2)
TLI (TN ) =10(5 453-+1 694 InTN) (3)
TLI(SD) =10(5 118—1 94 1nSD) (4)
TLI(CODy;, ) =10(0. 109+ 2. 661 |WCOD, ) (5)
TLI(X ) =2 w; XTLI(j) (6)
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Tab 2 The percentage of grade of four water quality parameters on surface water envirooment criter ia

7 5 IT 27k 27K V3K V2K 4V 2K
CODy,, 1 67% 17. 50% 68. 33% 12. 50% 0
NH; —N 40. 83% 32. 50% 1L 67% 8 33% 6. 67%

TP 60. 83% 26. 67% 5. 0024 1 67% 5. 83%
TN 5. 00% 34, 17% 20. 00% 17. 5% 23. 33%

I A5 S M ROK IR T bR e GB3838-2002

MFe ZEILAF AT R BT R. JE 120K, 10AAREIKIR CODy AR V IR TR (=
15 mg/ L) B2 VKL 68 33%0: 1204 NHy N¥Ed, e 73 330,45 V2 (52 mg /L)Y
6. 6700 s KR ATRAKIRAY TPHRAE] I I2hiiE (<0 2 mg /L) o 87 0. 40F 45 VIR TPELS
S TA R AP AR G 64, TNERT 120K 90, VRS VIR (2 mg /L)L 40. 834,
20074 8 A 104AFE TN V 2K BbRE, M{E S 3 90 mg /L FPFARE KA TN RAE 20064
107, 20074 7 A0 9 A3V 26, Hax 9N AYIES V 2K FhriE,

LOANA K SRR AR AEE N2 3 PR B AR A I A B 24 A DA R 20 28 el (4 K A 7K 5
K IV Zebpife, Hor 20 A el K A K BRI BT s il A e A R B2 A Bl LA B k7 Rk 2 el K 7k
Jik V AR s 1 1 A B R A B A KR K B E 45 V 28, FURPT A K BRI i 22, EL& IR ARk
AR T ML AE, A% OECD X T BAE E IR IRHE (TN>L 875 mg LR E )T A0
SFAREKE NG EMEN 2 64mg/ L 124 AfEER+TA 104 Al L 875 mg/ LKA REE R
1 OECD BB & I bR (0. 03~0. 10 mg/ LAFEF. =0 10 mg A GBEEFR ). AOF-ARE Kk
124 H TR LA AR O 10me/ L TPEEMEN 0 55 me/ L CNBEEFRLKE, H
b A KPR TP S5 Bt B3k B B SR KF,

* 3 BREFEKREFRRENERKRER

Tab- 3 The annual average concentration of water quality parameters and the responding evalution grades in parks

mg/L
=R TN TP NH3 N CODy,
LRGN L74(V) 0. 12( 111) 0. 65( 111) 7.00(IV)
PN L 54(v) 0. 12 (111 L43( V) 8 3L(IV)
A 2644 V) 0.55(% V) L45(v) 9. 42( V)
k= AN L30(v) 0. 11( V) 0. 76 ( 111) 7.07(IV)
e /N | L 75(V) 0. 05( 11) 0. 83 ( 111) 6. 79(IV)
LN 2.05(4 V) 0.12(V) 0. 77 ( 110) 8 48(IV)
TN 0.92( 1) 0. 07( 1) 0.53( 110 6.54(IV)
SEHIPNIT| L20(v) 0. 10¢ 1) 0. 69 ( 111) 7.00(IV)
e /N | LO6(IV) 0. 08( 11) 0. 73 ( 110) 7.55(IV)
FEH AR A 1L 73(V) 0. 15( 1) 0. 48 (1) 7.97(N)
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Fig 1 Monthly variation of TP in park water
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Fig 2 Monthly variation of TN in patk water
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Fig 3 Monthly variation of COD,;, in patk water
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2.4 Y ZREEREOTO

B KRB Shannon W iener$8 50 H{EH. Mawgaleff8 %0 D{H M PEMEFR IR 4 104N H
Shannon W ienerf& 5{HEZ 5 Margale HEEUA 584 — 30 ShannonW ienerf& BT/ ) 45 F 2R A KR 15 Guks
2 MR MargaleHEEOPHN KBTI B H . MRIE SRR EOMT, A OEK B Z 205 3, A8
KR E R )R T M E S YfE . RYE Shannon W ienerZ BEMEF8 EUVEAN, 2523 Il KA K B 15 YL B iy
IRBN B A 2L A <l Al <A <SR AT KA E <ARAE <#LA g <
Al <A E <Pl AR,
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Tab- 4 ShannonW iener index M arglef index of phytop lank ton and the responding evaluation grade in park water

O AR H PR R D TP 5%
AN L 18 a—H{5 0. 59 258
NP 2.08 B—thyz 0.93 PR
A2 el 2. 26 B—ys L 40 a5
ERAE L 57 o« iz 0. 62 L5 5
Er N 224 B—y5 L 06 a—i5
KR A 1. 80 a5 0.70 Zi57!
ERGVAT| 0. 92 GREE S 0. 87 Zi57H
LA 2. 81 qu:u@— 1 67 o5
SN L1z a —Hijg 0.93 £i57!
YN T 2.43 Bz 113 « 75
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B EWEB ML . & A EKRFF SIS AR A L AR %A
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B AR B BRI RER T g A% SIEHL IR AR AR AP BB AR KK
PNl I AEKEUR T EE IR (e ms): IEERMAE BN | LA R FUR T/ &S IR s
20074 8 AR T EEIR («ms), HA % AIFIra ) & P8R B — 20 B EEARXT R, I3 PR B
Bl 200742 KRR THE S (Bms). Hib s ARHAFEL. HE L. S FESRA M HH
HAF ERA R L2 KPR S A K PR B i B AR B8 AR S Rt R e v

3 e

31 N FEK R K AL = AR A

CODy,,.. NH; N, TP, TN U5 = Z K B bn s TN 228 el KR ™ B 64 95 Bk e 1 4l R A B
7 (8 ), 102 FEKAR TNV BRI T8, X T A2 i T B 2R KR R 3 Bt AR v i #5775 P
R E IR RIE N A KRBT, TR AR 2R T k= [ 2 A FE KR KPR B e /AR %2, 141
KA FEFN  FK P i 28 B [ s R AR BE N KR . TNYR ™ s . 2R KR TP R 2R
T A& TR B 2, Rl R A A KPR H TP 20074F 4 TG S BE T ARSI EE.
PRI 2RSS IR s i T Hh IR 2 DO T R IR S KK A AL B - BHRHAE
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x5 ZARNBM B ALK
Tab 5 Monthly variation of phytop lank ton dam nant species

KEEME BiEAE ARAE MPAE SRAE HEAE KRAE HEAE FliakE EXAE KA

2006—10 A A ACDHO ACO - FO ABDS BFHL ABDS AB
2006 —11 oP - CHIO DO - - ABDS CFHIM BS A
2006 —12 — - CHIOP - - (0] BDS CFHM BDS AB
2007 —01 A A HO AD - E BS M ABS A
2007 —02 - 0 KO D - - AS M ABS -
2007—03 0 - LO D - J AS FHMN ABS J
2007 —04 0 - DHO D - A BS BHMO ABS AFK
2007 —05 - - ACDH - - 0 BS BCFHL BS BC
2007 —06 0 QR CHIO oPpP - - A ACHIM AFS BHMNO
2007—07 (o] FKR CI - - 0 ABS BCHM B ABMN
2007 —08 0 - CFH 1O F DE A ABS ABCM ABDF BEHM
2007—09 DO F CI0O — — 0] AOS BHO BDG BCMO

H: A IR EE (Phomidium foveolanm) SBEEFR:  BRFE (Phomidium corim) & EH:
C. 41/N 255 (Merisnopedia minina) —EEFE (¢~ ms); D4R KB (Merimopedia glance) —EEFE (¢ ms);
E: 48 3 (M icrocystis aemginosa) — & EJF (¢ — ms);  FEMIEIE (Oscillatoria fomosa) —H B3 (¢ ms);
G:REBHM (Euglena oxyuris) &S H.VUEM B (Scenedesnus quadricanda) —H# 3 (B— ms);
L0253 (Ccigenia tetapedia) — B85 (¢ — ms):  L3CEKEE (Pandorina monm) — & (B— ms):
K: Bk ¥ (Chlanydanonas glbosa) ~HEEF:  LIUATFE (Cucigeni quadata) —BEFHF (¢ ms):
M. 2R (Pediastum sinple) 5% (B—ms): N MAHEE (Pediastum duplex) 5% (B— ms):
O: PR EE (Cryptomonas ersa) —EBFF (¢ —ms);  PAREERE (Choamonas acuta) —BEFF (¢ ms);
Q. I ZH¥E (Peridinium bipes) —PEFH (B~ ms): RAHE (Cemtiun hinndinelll) —FEZF (¢ ms):
SREMATHEE (SUnedr acus) 1 B (B—a—ms)

3.2 JKACHEAR S HE AR R T3 VE R o T KA B E SR VA Y HL AR

T HERALE KSR BRI S R AR AR 2 KRR KIS B A —E 2257 . KHE
IKIEHEARIPAN 2 SRR H . B2 A Tl KR KSR B B » AR 28 el K R KO0 B 22 A Tl K A 7K R R 40 e i 281 22
HEZ i N AL AT AT —EO AT AR AR A A A
A SARFAE. AMESFEERREOPM R BRI AT —RRAR AT R T A
ARAE K RAE —ER AR AR Al AE AL AT, BRI S YRR
AR — B, FEHIR I 2 RN AL S bR 2 B2 SR BRI 18] A4 K S BRARAROL s et T2 [l AR AR TETRR DS
TREVEZE IRE S Z RSN . X T AN R Y 3 KA 7S AR R /N B SR GO R AN /] 4K
AR RIMABO 3T [/ — SR WK AN TR SRAE I ], AN R AR JS » R KA SR bR ok, o4
PRl 2 SORACTRAEBRBUK TR O, AR ZREVERR PR PP i 2 R MOKIR Fp PR T O B 4Lk
SRR PR B A BREAR L » T2 WK PR rp 5 e A AR B ALY, Shannon W ienerd B M argalefHis &30 2
ZAEERY 3 HAAE TR0 8 BE (ERTE X TR /N SRR BE 45 T8 X T AR AR /N R
M, Shannon'W ienerH 4O T IREE ZHEVEA BT RO MRE ) A Sc A Mg ). FIREY £
FEVERO RO AT — Ay - 2E T K PR REVA A0 2 REVE SR BRI RS Yok fk h ZREPE R BOUAE s (B
AR AW A [ PO 2 TS SRR BT, 15— S 05 Yok Ik S REVE RS o a5 1 U, A&
SCRELRIGOUMNEE . MRIESHEVETR BN P (A T KPR SRR 18 B =5 » SRR e de - T
L el AR U, R KR K BT Y U BO™ B S5 R S SR G AT . TERFEIIAMEE L S 5255
PN KA AR B A BRI 2 2 el KPR KB A A B e 0 » 0 7 Y K AR 0L B L 2 el 7K
U, SRR BUIROLH R ARG 2%, WA KB, S i 2 A AW SRRV E IR R T 20 R S A i
FrA SRR K-8 (M erisnopedia glanca ) K5 B8 A S FE 7K BUAS R A TE 0 R BON LageK St S A

?{;%
Ko HIL, 7EA 5 Z B SN BIR ZERTTT 22 Bl ) /N KR AU T HE ) AR AR bRt T K R 55
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BV RAGER . ZEE MK SRR RE S 2 L T AR A DPAr K BeRL
3.3 ZEK AT R 7 B B

TeR R KA bR | SRR RO PRI A o3 Mol P+ A UK RS R 45 R 5 2
el AR AT AE B 2 B BT RR L Rl R AE 2 S KA A5 Rk B A s » JC I 5 B UK A 4 i 8
KRR, b T RK R 2 oy 1k s S22 i B P SR K, — IR A KSR R/ K IR BT A R/
SyTEY KR R RE AR L A I B sl T A SRS ekt LK R 2 B 7 A B K A S
MERE B3 i T /KA AU i A A= S e T e N KA e s o3 g o K AR AR E R BT R R B 77
Yoo, BEE A TH e S AR AT 3450, A= 4 SR N ER, JEHRAE D9 R0 2% A 77 3 1R 7K A AL ) s
X FRUIK R TEHVENE N [ BB SR R TV TS PERRIR R A9 & R AR T, (BAS I A & B
Wl LS RO TR KR R B BRI, S /3 0l R 2 tH B (B, X R R BOR R PR FE R KR
IK BT AT AR TR FEMEL AR I B4R W) F 17 N 7K AT/, e A DI B B ARMETE AL
SERERUKAEAS R YL MRS AN ARG GRIRNEE, N T30 A m 15 Sy N\ AR RIS K#EN
KR (A5 A IR R B AR A2 70 O BRI B T s B A B A A R BB IR, & 5
HBUKEE KRR RBBER . B, 5B B RIA2EL, BER A0 N Tl S2i5 Qe o™ =R ZT,
AR 2 I 28 el SR T IR N I A T B R IR 4 Y 25 IIN5i 28 fel 48— MU B s e S A e
R AR R s T SR K IR TR SR AT B B s U™ AR BR A K R BB AL AR A 2 0 6 4l 2R 2, 2 1A
JH i R B AR 24 TE 7KK iz A A5 T2 B TSGR K S REME K AR 5 | TR K AR A 0 45 A A5 it
FT7K PR IS AL A 5 A PR e A A 25008 S P 7 Y LA S e st A e 3l i 8 el /K PR B /K F RS Il £
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