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Ecological management of urban artificial lake

Xu Houtao' Zhao Fengbin' Zhang Wei'?> Wang Liging' Zheng Xiaoyan®
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Aquatic Environmental Engineering Co. Ltd. , Shanghai 200090, China)

Abstract

tem among artificial Lake Jincheng No.2 of Chengdu City is constituted on the basis of biological manipulation

To supervise the optimal ecological management mode of urban artificial lakes, aquatic ecosys-

theory. Subsequently, water quality and the succession of aquatic macrophytes community in Lake Jincheng No.
2 were tracked and investigated to assess the effort of ecological management. The results illustrated that, this ec-
ological restoration technique, building the various aquatic-trophic levels artificially, was an effective treatment
process for improving water quality in Lake Jincheng No.2. The amount of nitrogen and phosphorus removed by
the water treatment process were reached up to 7. 28 t and 0. 25 t, respectively, in the duration of the first year
management. The Secchi disc depth was maintained at a high level. No water-bloom was observed during the
first year. The amount of nitrogen and phosphorus were removed 5. 6 t and 0. 29 t, respectively during January to
July in the following year. Nevertheless, the relentlessly deteriorated water quality and aquatic ecosystem attrib-
ute to highly polluting water drains into the lake and remaining man-made impacts. Overall, our research enlar-
ges the horizon of related studies as the reference of the similar ecological management project.

Key words urban artificial lake; ecological management; food chain; treatment
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Lake ecological restoration
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Fig. 6 Changes in total nitrogen content
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2 SR AR S FR S8R R B0 e AR L
DX M 52 i 25 7K B B A B A, 35 81 0. 93 mg/L, 2
ANAJE 2013 4 6 BB B FEAIKE 0. 02 mg/L, BE
X7 98% , It 5 & 2014 4F 2 H *b K Al B e iE —
EEdAE 1 ~ 125K K ,2014 48 1 H W X i fls &
o4 0.03 mg/L, AL R BRI I 3. 2% (p <0.01) ;
2014 4F 2 JT 55 1 W Ab K J5 Gl o B2 T & 0.28
mg/L,4 HFEMKE 0.04 mg/L,2014 4F 5 H 4 2 b
K G BB BE ik 0. 52 mg/L( LI 10) .
3.2.7 vt FabERA
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Fig. 11 Chlorophyll a content change
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a PR AH G PE R S R B, FENT 4 R a WK E > 40
pe/ LB, AR ER a 5 EE A B R ARG
3.3 BEE2 SHMEREIRE

2013 4F 4—12 H B30 2 5 10 L ) o A
7.28 1,2014 4 1—7 HHIWL 5.6 t, 75 4L ¥ (4 4475 he
TR Gy ot i HE A B A — RN OC &R B Rb
JK 303 1B T8 X A9 48 5 i 0 AR A L 38 i, mT RE R R R AR
JK A TR IS, T80 DX A K B L K DR B PR . iE A
2014 4R )5, B TS 2 ORME BE R bk, JEHE S
H A 0 #0248 3 A T 7,6 H oy B I
Ul AZ BAR KOG R MR R K HEA T H 3
SR BIHIRE S TR (LR 2) .

3.4 REHE2 SHBREEE

2013 4F 4—12 H #8352 5 0 3% H) s B o

0. 65 t,2014 4 1—7 A I3k 0.29 t, 2013 48 A
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Table 2 TN monthly reductions
2013 4F
4—6 1 7A 8 9H 10 117 12)]
Wi () 3.39  0.72  0.24  1.35 0.14 0.13 1.33
2014 4F
1 H 2 H 31 4 A 5H 65 TH
Bl () 0.09 0.48 0.93 0.75 1.67 1.58 0.10

AR Dk i D O A B D O A D Tk A, i 26 I U S B
JR U8 PR, 4 7 TR S DUKAE I SE T2 5
W6 B W O N AR, AN RS R L, T
2014 4R 21K 18 A K 5 BOK PR K BT K A YR
T RSB TS, 2 5 0 X A P9 ) 0k BE 3 75 8 ¥ 0k ( DL
%3),

*3 BBIZRAHIRE
Table 3 TP monthly reductions
2013 4
4—6 4 7A 84 9H 107 11 A 12
WA (D) 0.51  0.06 0 0.08 0.0l 0 0
2014 4F
1 J 2 J 31 4 5H 61 TH
W A (1) 0 0.10 0.06 0.05 0 0.03 0.06
3.5 HMRKEBYHEERS

2 53] A A5 F S I, LK AR ) B TET AR 20. 04
hm?, 55 2 S ALY 93% AHPIFhE 16 i, 435
J& 8 B 12 J& 5 $E /K AH ) A A 16T B 4 200 m”, i 2 A
EEEH R KRN HE S, T A
NTRA T E L 2013 A T—8 X A 2K R
FRE MR RO IR T JHR B PORREE X
A ARG /)N, N 23 22 1 e 4 g A AR K AT
I BT M R I R BT KA ) R T BRAE T
2014 457 AN 2 S5 D0 B AT AR AR A, 14 4
S B, W DX N TR AR R ) A ) 22 R R A A R D D
FEE, HRTUUKAEYI LA 5 B, LA 5 4 55 1 B AE AR
J o5 I A, o A TR AA B 57 600 m”, LR )
R 19 450 m®  Eh R AR F3E 4 320 m® AR
P 860 m’ 4 A7 600 m’,

4 T it

4.1 AYEREVBRIEBELERTAIBESE
HEhNR

VBRI R A S R SR YR B,
AR KA TR A AR i R 68 KPR R ) 5 A B R
AE 1K 23 3l , AT A3 K s K A2 K A S R G P

AR o HE KRR W R 9 3 3 14 Kt BE | BRI
WGR AL BN , Al k8 Yy Uik, O i ad 5 A A i R A
PR E ALK R o LK R R VR S el B K A S
G0 E S R A7, WIS UK AE ) 00 A7 A A A A
Yo T T AE P AR, 3G RS e R 2 v A A S e b
AT, UL 7K AB 0y ik 18 8 TR A Sy o A ol 8 2K AR
KM MoK A R G, YUK Y & e KO8R A R
G510 S U, S B A K AR 2 AR W R T R T AL
AT SRV BT K A B B VR X K S 2SO
) 24k HE D RO & HE A A Al AR SR
WF 5% 2 B, UUKAE P 2R G0 X B A K A v 78 5% R 850
B A, X6 Ml 114 25 B3 T2 0 5 A A W e, ok Y B
L3 Ao 2 0 ORGP R T R 4 S
KR, ZE AT S BE G S O Bl AR R AL DA A= )
B R

JIAT 8h Y & K A 2 R G BB, R Z SR
FEWT, AT Sl AT LT K R 4 T 18 43 1 L A e 7K
S W) BT A R K AR B TE KA S RGP
Wy 0 R M BE R Ol R AT IR g
S AT Sh Y B AT LIRS , o WA R EEE A IR
£ B A RS A D RE s R B 2R SR # 28T AR
TR A VLR S 55 3 0 K AR 3 R 40 2L
oo

ARBIRKBASREPHEREMIH L, EBH
£y I 450 AT KRR S R B AR R L X
SRS 1999 4F 4 4k 28 A Yy B AR, 5 2o
DX A £ 28 Rt o 8 M £ 28 (O ) R R R
IKAEH) A WA, T 22 4F 1 SE B IE , B IO R4
45 i K SR R T L 2 U B B S
52 N AT R B, I 0 3 RO (9 3 in AT R
AR AR AR v 3t L 00 1) 5, 1S I K AR 25 B, ks K
AR H A 20 o R B I O R P A 2
TRL, 24 S R G E W) HE R H R, Beklioglut
S Eymic WIHET TR Y A B, 4 0 9 3 A 0 A HE
#2184 ( Tincatinca 1. ) F1 IS WY £ 1 1 25 6 £
(Cyprinus carpio) W ¥, ik — 4 )5 , Wi K % B B2
W 2.5 A%, e R a & WA PR 5K E B
242500 SR ) E 4 M AR £ 9 26 9 K R 3% ( Daphnia
magna ) Fl 5 W 3% ( Gerzoda daphnia gamaranaura)
BHEERAWINBIRE T —ENCR. F R
2 SRR TS TR K A R 2 4R 2 S R B
Xt EE SRR AT W5 B, iR K
SEKAEAL Y B PSS A SRS R
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T A= W B A B SRR ™ N KR B A S R
Hh 7 A0 £ 4 S5 R 20 21 14 T B K A BEAE R T L R
AR b 2 Bl W R R A K BB MR S
AT 2 A K B R o A RS R AR ) A
WA R RUZED M AR W £ 8 T RN R
(9 57 RE R L AR B R 2R AR RO B W 4 ISR R
Yy ml A A R L B W e A A e 2R P Y 3
PERL, 5 0K R A I ROR T RS R 2
“HBENET N TR, LR A A R AR
A ERIEE A A AR SO O I, BE 08 il AR R 8
IR AR WY ARFL A IR 38 1 A i A EL A BT B B AR
A g

AT R K 2R A R B L ) R B
B, NI T AR R 2R B K A K AR S Wi v
IH LA BT B (R W I 2 ) S AR S R R 1Y
FREBCHEAT S5O A A B UG T RAFRCR 1175
1 4F 2013 4F £ B ARG S 4 535 51 7. 28 + f1 0. 25 t,
IR 5 W — L4 5 75 B R 0 7K, R B 2K
PR BT 2 4 1—T 7 I W B Jyl ok
FJ5.6 ¢ F10.29 v R G Wk S AR RO HE AT
ST A A 2 B — A A A i B T B
4.2 HHAIHESER

) 4 e DU A SR K AR R s
IKAZS ARG AR b, i 3 B WA A B A AR
T EOK AR AR T G 2™ IR 0 A 52 B
1] ) 7K PO B o AR TR A I 3 B A AR Y
) AL, AR e, by T R B RORCAE S HOR R
S S RUEL = N O N 28 K7/ B R O I E
HPCR B P oKk AR K R OB B AR, B AR A ROt
TR R A TR UK A K

AR, A W B BE L U — 5 E SR T
TiF 9 A RE AR RAF IR, A5 AR MR 7 0 AR
BT HE KK Bk F 3 K IV 38 B i T 4% A IR 1
i 2, S Pris A7 g e P BE A R BE Ik 1], 2013 AR5 4
Tgg e AR X B I, W XA 28 R G B R
PERE T, F2 2R B b 2 RE IR 2 IV 2K b of, {H 2 2t
A 2014 4F 2 RORHEE R AM K, 7= BRI A A D
A AR HEE S, T K B UK Y KBS, A
[EREEEREELRGE

KNGS IR 2 5 E AT i e B O A T
RSSO =L i N o i N TR SN S I O R /R E R sy
RGERIFEWE, FEATET RS 1R 50 A0 I 2 Ak e, i
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B AT I HE Al 2% PR RE RS T AL o
5o i

(1) KA AWy B AR W B TR T A
T B R B R 9 R . 2013 AE 4 H—
2014 4E 7 BRI 2 5 W 3L RE AR 12. 88 1, &
i 0. 94 t, fh el WL, SR N O 3 57 4 S B SRR,
TSI B0 U 8RR 35 LK
L 2013 45, Ee i b SE R 0K 2 B
HEFFAE L IV Kb o

() AMATHA I A LA K AES R e
PERIFE MK o 2013 45 7.8 A 45 i F A0 A 9
SOMA 2 S WK B R T R B G5 2014 AR5
TG G DT 7 S A DX A S AR G B
AR K ™ AL, K B AE T 45 V 28K, ik
L) Hhy A B I ) 39 7K R0 K AR ) o B G i R R
v R FETEORR D iR 9 RE 0 B A R A IR e L fR
TETR 2 KR AR ) Z ARV AR

(3) Bhar 1z A7 48 BEAE AP 75 ok iy L 30 B
AR o TEEAT I ON L AR A B, 7 5
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W, AN AR RS T B KRR V2R bR e, 2t 5 5 2
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