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RORVTAL, T AGHI K R S DL K Fl< DL 37
K> B bR i RIEE . T, JER S XK B AT 4
7E TI~1V 27800 Shplessx—IR 0, aR T g Bleg
ARGV ik, AT A e R
T,

Ecopath with Ecosim (EwE)+2& £ #L i) £ 9 ]
Yy 5t B & #5 H (mass-balanced model), AN HEWS
HAAERRE G RE, ] 3 AR
VAR el PR IS FE S W, TEKAEAB RS
BFFE R L 2 A AR, O IR E R
IS T 2 A KSR i A S A AR T, o
Bl ol 45 PR g B AL T SR . EWE A
Rirh YR RO BB, HERNAT RS
H Rl E] OC R, HE 25 SR 4 5 e AR AL i 1 7 T
SEPEPY, e, AR TR MRS Ecopath
BRI . BT 2T R, S AR OE R A7
Z /1 HT (stable isotope analysis, SIA)5 Ecopath £
B3 A7 B D) RE 41 (15 3% 2% (trophic level, TL),
FH IR IE Ecopath ARG ¥ [, AT A5 RC56 AL
T oA

ARIFFEIT 2023—2024 4EH KA A5 A
Bodig, %K Ecopath 4 25 R G AR, 3T
AT Ecosim s8R, DN HAE R R G450
SRem sk, a8 mrrAl I gy S ) A S AR 9
i, TS R SR XX RA R RE . W ST 45 R ]
SRy TR KO R W Y O A R RS S, S AT
AT BRI B ST R 1]

1 HREH%

1.1 HiEkiE

ABFFET 2023 4 7 A (11 HH12024 4 6 H |
11 5% 7K i e Je I il B R ) A, i
5 ANl R, SRR SR T KIS R X8R, A dE I
B WG IR EAE (R 1), P8 N A ALAE X
Wk sy . PRI . AR AE W AR L A TR B
TiE UK B9 R X LRy e = o I 55 AR I A
mgEAr, FEMTREMBAIEWEY ., €8~
ERIP 50 m, = 3 m, MHERSF258 2 cm.,
4cm,. 6 cm., 8 cm A1 10 cm, B} S FRH R
SE R PR . AR IR 0 A K

26m, P& 0.43m, & 033 m, WHEHRSH 0.6 cm,
TR RAE R Bl 13 50 25 SR A M,
A IRE S 2R RARAE G 18 ] S22, R T R 2R
FE RGP o SRAERI BT 7 AR B CIBTA il 5%
PR AT AR BTG ) (DB32/T 4519—2023)i#47 .
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Fig. 1 Sampling sites of Dishui Lake
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Horh, dBy/dr FoRDIREAL i £ AL [R] P 9 A P i
AR, g R KRR, 0 FnBTRL j Bl

B, LZ2ITAE, e il hH, M2 R
TR, F Rl Bist %,

1.3 Ecopath # &z

131 IheEAXS ThiediE 2R AERRG T
A AE SRR G . AR R TR
AR, KK A S R SRR 15
MR . S IREL A MW 1,

F 1 i#Ki Ecopath # BTk 40 5 B 4 Fh 40 AR

Tab.1 Main species composition of the functional groups for the Dishui L ake Ecopath model

%i*5 number Y4l group name

PR 41K, species composition

1 fifi 2 culters

2 1Eff spotted steed

3 HA P &M other piscivorous
4 J115% Japanese grenadier anchovy
5 /NI 2 small fishes

6 #l crucian carp

7 HEE MM filter-feeding fishes
8 WA AMZE herbivorous fishes
9 WFE2 shrimp and crabs

10 AR molluscs

11 HABJENGZ) 4 other benthos

12 FUFsh%¥) zooplankton

13 TFUFMEY) phytoplankton

14 KA aquatic plants

15 W )H  detritus

FAWEEA(Culter alburnus), 515 #(Culter mongolicus)%%

AL 1 (Hemibarbus maculatus)

I EE(Tachysurus fulvidraco), B A48 fi(Anguilla japonica)
J18%(Coilia nasus)

K g (Acheilognathus macropterus), it (Pseudorasbora parva)%
#l(Carassius auratus)

i (Aristichys nobilis), fit(Hypophthalmichthys molitrix)

fi(Parabramis pekinensis), Bk fj(Megalobrama amblycephala)

H AR UF(Macrobrachium nipponense), AL EE (Eriocheir sinensis)%
K8 8 (Cristaria plicata), WIR(Corbicula fluminea)%

H 7 Jig 5 W 3 (Corophium volutator), 443 H (Chironomidae)Z

4 W (rotifera), "R I /K T (Limnoithona sinensis)5

/N B 22 35 (Tribonema minus), FLE /IR (Cyclotella stelligera)=s
KK (Najas marina), 5% (Vallisneria natans)?

% )5 (detritus)

1.3.2 IhEEAS T  MEIREA A YRR
TR B SEBRFRRE /AT 15 FE A 45 R T A
BAGEYL FWsh Y . R . AR ROk
AFEYI A YRR TR A 2023—2024 AE 7K b
JEVAF A 8 SR R R B ) o 1R A e A B
Pauly Z5FU7HEH 256 A SRIEAT A5 . B
B tkm?, fZRINFEALRY P/B (H55 R T BAET- R
(2), HATHET Ecopath HAUKR K, AW RH
FiSAT T1 HcPFPY, 3 g pA K i e o 35 by 2 e i 54
Z Al 28I RELH Y O/B 1 W)3E 5 Palomares %52
IR AR E . HARDIGEAn P/B 5 O/B
(B2 % 405300 46 1% IX s AR A5 RRAE AL AR 25 R G 1 )
KIREHSH. S INREH I EHEBIES %M 56 3
KU1 35 o R E [ R AT 4 SR AL IE
PERERE, TEANEYIHE I L 2.,

133 AEBRGEIEE FHPIREST MBEA] G
SR ZR GERRARE | A RS R RGE MR ) 2 I SR A,
M RAE A 25 R G B R AED), R G B
(total system throughput, TST)fz BtA: 2% 2R 4t FiAE
KN BTG A 77 J7 /B W i (total  primary
production/total respiration, TPP/TR)FR /R T R4
PR FNAG O M, i 45 4 (connectance  index,
CD) 5 & 4t 4% & 1 48 B (system omnivory index,
SONHAR T VE A R GE N 52 2 PRI SCHEHE A

134 EEFBTME EBEWEIERE ISR
T, A2 RGAE L ) P AT AE 4R A A B R
B #% Bcopath BERISE# )5, 7R84 Hifh =%
fEAE AT, B mEE A Y. TR
DIRERFIY BE (B 1 0, ARCBUR P, st xf
N7 ) S ) A ) o B R A S AR A
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Tab.2 Diet matrix of the Dishui Lake ecosystem
W WA EH prey/predator 1 2 3 4 5 6 7 8 9 10 11 12
number

1 #125 culters 0.08 0 0 0 0 0 0 0 0 0 0 0
2 ALHE spotted steed 0.1 0 0 0 0 0 0 0 0 0 0 0
3 HALPR &M other piscivorous  0.01  0.03 0 0 0 0 0 0 0 0 0 0
4 J115% Japanese grenadier anchovy 0.04 0.05 0.02 0 0 0 0 0 0 0 0 0
5 /NAL 2 small fishes 0.01 0.14 0.04 0 0 0 0 0 0 0 0 0
6 il crucian carp 0.06 0.06 0 0 0 0 0 0 0 0 0 0
7 B2 filter-feeding fishes 057 0 0.185 0 0 0 0 0 0 0 0 0
8 A2 herbivorous fishes 0 0 0.05 0 0 0 0 0 0 0 0 0
9 HFEE shrimp and crabs 0.13 02 034 004 0 0.03 0 0 0 0 0 0
10 ¥4k molluscs 0 025 0.03 0 003 014 0 0 0 0 0 0
11 HAWEWESIY) other benthos 0 0.27 0.1 0 0.12 012 0 0 0.1 0 0 0
12 JRFEIY) zooplankton 0 0 0.105 096 0.09 0.23 025 0.003 0.15 0.07 0.002 0

13 JFIFHEY phytoplankton 0 0 0 0 0.3 0.28 045 0.01 03 0.3 0.1 0.49
14 JKAAEY aquatic plants 0 0 0 0 0 0 0 0.887 0 0 0 0

15 EJH detritus 0 0 013 0 046 02 03 0. 0.45 0.63 0.898 0.51
A sum 1 1 1 1 1 1 1 1 1 1 1 1

1.4 Ecosim f&$

AHI SR 7K WA SRR ) Y iR A B R
FLME 5, BT 6 M SRS RGN
ANFHERYRME M N, 5 1, 2. 3 ALULEE AR )
AR TR AR RGN, H5ET R 0
BIE R 0, 0.5, 1, /0l FABICHB . e
T R R B R RS . 1o 4. 5. 6 BIADLGEGY
AFEAED R T ARG W N, A0k E
AT 20%., 50%. 100% (F 3). Al
W IT A T RE 2 9 G 55 P 2 8L (vulnerability) Y2k

* 3 [ERENHEL
Tab.3 Description of each scenarioin the
trophic dynamic simulation

‘%%~ ik description
scenario
St A BEGE B S TR B 0, BRBIHISAT 15 4
S2 FEBEGE A B JE TR 0.5, BIBIAHEAT 15 4F
S3 GBS B AL TRy 1, BT RLIEAT 15 4R
o 5 AR NI AR R A P i 0 AR R AR 20%,
B J5 AR A5 4T 10 4
S5 5 AR NG AR SRS A P 0 0 AR RN 50%,
W5 R B IS AT 10 4F
s6 5 41 N 3B A0 e B A ) T A S A R 100%, Bl

JEREAILZE AT 10 4F

R 2 (RARBIE)P), BB 15 4F,
B 15 AR 45 SR Ecopath #5ik, 1 i H & A
Ecopath S YA = T 09 EZIIREH AW =
(I FHXT AR AR EE S, 40 B T 3k 26 4 W45 9 SR m Xof A=
BRGW ,
15 BRERAMESH

AAFEREERI T 9 ANThREA AL 17 APy 103
ARSI T TRE R R T, WUAREA B8R
FEHL(Christ Alpha 1-4)F1F—50 °CAbFE=24 h )5,
i FHERES (L (MM 400, Retsch)RFFEE A BBy R . Kt
FREL 1.4~1.6 mg FESEABFG, RARERE
Lt 3R T i {Y (IsoPrime  100) 5 JG 2 43 #r {Y (vario
ISOTOPE cube) i A& 1A . Uk R 2= LUAEL
(6"°C 1 8°N)., P EHE A1 (vPDB)E N 6°C 1
(I BRbR ), KRR 8PN (HAY EPRbR
WY, WRUESCIGA5 SRS BRI B, TR 10 M
SR 3 AR T ShsEYIRGR A 8°C=
—26.98%o0, 5'°N=5.83%0) HEATHZIE, k. AAaE A
B3 HAB 1Y 53 B4 BE 235014 0.25%0F 0.30%o

JEF UN A E HRYAHE AR T
_ 815Nconsumer — 815Nbaseline

APN

TL +A
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X, 8" Neousumer M T 2% 5 B &I A7 £ LA,
8" Npasetine A1 HELE A= 1 19 U IF) 37 3% HO A (AR WF 52 36
BT RATAR S L AW, AN BRI
£ R (L 3.4%0), A RN D W5 TR ML
fE(H 2)P,
1.6 Zitoth

i F§ Excel. Origin 2024 F SPSS Statistics 25
HEAT B o A AR ], R 2 M [ 3 43 B A 56
Ecopath fAUE B EFRH S SIA 151 AN E
FEPIE BAAAEL ARG, R Spearman #H G 5 4L
o 0 P 3 ) 2 5 A7 A 5 22 P 3R SPSs
Statistics 25 2z il Z& 14 [ V5 53 B &l

2 HERE5HH

21 BKHESRGBEEHE

KBRS R G RRRHETE LR 4, /KW
RS M N 3376.93 t/(km®-a), RGMIEFER .
B LR R R AN B 1546.09 t/(km-a) |
264.95 t/(km*-a)Fl 448.56 t/(km*-a), FHir i1
JERE R S RGBT R 33.10%, RHFFEA
ERRGHEAZ RS MR HNFEE T2
— TPP/TR MIME N 1.60, FHH R GAIAE T A Bk
() & B BB, CI 1 SOI 43414y 0.29 F1 0.09, #H]
B M L5 AR ¥, Finn's cycling index (FCI)
H 34.79%, FWH 2R G009 T PG R L A1
22 BKHMESRENEFRREN

K YIRELAR) EE [ERIEFRRME 5 Pin. &
IR 8 SR T T Re 4l A FH B 2 90 e
Bl sTER AL EAR . 15 DIIRELAL A E SRR F R
1.00~3.50, Hr A28 E SR m, o 3.50; HIK
A, Ry 3.22; SEGEFEFRHCN 2.25. EEHERR
Az P i TR 2R G R G LA (i o B A 3
AR EB ), FAKEIERRSWN EE
VLN 0.12~0.98, HAFIASIYITIHE4LY EE
(B AIR, 28 B AR P B Bl a3 R FE %) BBl A/ N
TIBFDIRELL EE B A, A 0.98, R
B EES .
23 EBBME

BT Jiang SR IR Ok, A BFSE R
Ecopath A5 8 X} i 5 119 A5 A5 28 90 5 A T4 53 o 4TI

BEGTINAEAE YR 16.49 t/km?, 328 A5 fin e 6 114
AR, SRR . T ) SRR
IR 7. YRS E PRI R 22.01 tkm®, ¥F
UEsh P EE (Hik 5] 1, SRR AR . 25
0 AL A AR SR I, PRGBSI BE {EKR T
1, BEATARRIAN A, R LB 0 L S g il
22.01 t/km?,
F 4 THKBESRGHBEESE

Tab.4 Summary statistics of the Dishui
L ake ecosystem properties

S parameter B
value
F Y0 HIHFER/[t/(km*-a)] sum of all consumption 1546.09

F4 M R/[t/(kmP-a)] sum of all exports 264.95

FR 5 M R /[t/(km?-a)] sum of all respiratory flows 448.56
IR S A AR/ [/ (k- 2)] 1117.36
sum of all flows into detritus

ARG M IE E/[t/(km?-a)] total system throughput 3376.93
RY5 M PR/ [¢(km?-a)] sum of all production 798.703
HR0R gross efficiency (catch/net p.p.) 0.02
SR AR B 1.59
total primary production/total respiration

YA E P /[t/(km?-a)] net system production 264.95
MBI SR Y 15.79
total primary production/total biomass

SRR SR E B total biomass/total throughput 0.01
FESEFEHL connectance index 0.29
FRG B ZEN system omnivory index 0.09
{5 R4 Ecopath pedigree 0.55
Finn's JEH 45 %0/% Finn's cycling index 34.79
Finn's F34 42K % Finn's mean path length 4.74

24 FEBNKEETHESRG M

3T Ecopath BiAY AR I ET 6 1~
YR M 5, 4R RN E RN & 55
ARG S AW RN 2), YHiBiET %
0 BF(S1), KZEZETEEAL M A= a2 R,
BAZE I AE D) i 3G IR R K, R 24.4%. BEE T
FET R BTS2, S3), fefl . JIE 5iEsh Y
AW R A BT, TG R A )
SRR o Y A ) o A A N LY 20% 0
(S4), #ZE5 /NAf0 25 () A W) T R R R oK,
R 59.2%FN 42.2%. it i A= ) i L T
(S5. S6), VRIEM Y YR Rrs: BTy, 1R e sl
WY FREE TR
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Tab.5 Basicinputsand estimated (in bold) parameters of the Dishui Lake ecosystem

G A8 /(t/km?) AR A YR HFEE /AP A BT BRK
number biomass year production/biomass  year consumption/biomass ecotrophic efficiency trophic level
1 0.30 0.79 5.75 0.58 3.50
2 0.22 0.90 6.42 0.86 3.22
3 0.07 1.02 8.71 0.83 3.03
4 0.13 1.20 7.26 0.98 3.01
5 0.17 2.27 24.12 0.62 2.24
6 0.42 0.61 5.52 0.75 2.54
7 16.49 0.79 9.78 0.21 2.25
8 0.08 1.04 7.10 0.39 2.00
9 0.31 3.09 41.20 0.87 2.25
10 5.40 1.33 10.60 0.12 2.07
11 1.40 4.00 200.00 0.45 2.00
12 2.48 25.00 413.67 0.79 2.00
13 3.11 219.00 0.92 1.00
14 14.60 2.25 0.38 1.00
15 51.18 0.77 1.00
#12% culters J1%% Japanese grenadier anchovy J1%% Japanese grenadier anchovy
AP filter-feeding fishes PR3 zooplankton P 3h#Y) zooplankton
HoAth A2 other piscivorous s1 Y crucian carp @ #l) crucian carp ©
/INEL#a 9 small fishes FifrH:#a& herbivorous fishes AL spotted steed
FEIEHIY) phytoplankton FE## spotted steed Bt 4124 herbivorous fishes
Ak molluscs 7k Hi%) aquatic plants 7KA: %) aquatic plants
HAEHGEH) other benthos WFA shrimpa nd crabs YR shrimp and crabs
HFE shrimp and crabs B detritus HoAth N £ #:£2 other piscivorous
W8 detritus oAty Py #4198 other piscivorous 8 detritus
#) crucian carp A& B molluscs A& EhY) moltuscs
JKA=AHY) aquatic plants FRIFHEY) phytoplankton PRI phytoplankton
B M #4336 herbivorous fishes /NEI£434 small fishes /NEI4E 2 small fishes
FEf spotted steed FAbEATIZ)Y) other benthos AR other benthos
5 zooplankton #f12& culters #A2 culters
JI%% grenadier anghovy 1 ; . . , UBErMEAK filter-feeding fishgs ! | ) B ALK filter-feeding fishes L 8
-03 -02 -0.1 0 01 02 03 -1 0 1 2 3 -2 0 2 4
FAXTAE Y B relative biomass FANTAE Y relative biomass XA M relative biomass
J1#5% Japanese grenadier anchovy JI#% Japanese grenadier anchovy 12 culters
PR EhY) zooplankton PR zooplankton e A M a2 filter-feeding fishes
# crucian carp sa B £a 2 herbivorous fishes S5 Hofts B a2 other piscivorous s6
B4 herbivorous fishes JKA:H¥) aquatic plants /NE4E 2 small fishes
164 spotted steed 164 spotted steed FFIHEY phytoplankton
7K #4%) aquatic plants #l crucian carp #ASHY) molluscs
HFMES shrimp and crabs WFME shrimp and crabs HAEAGZHY) other benthos
B detritus JE detritus YR shrimp and crabs
FF#E%Y) phytoplankton FHUEHY) phytoplankton B detritus
4K 3hH) molluscs R AAEBhH) molluscs # crucian carp
Hofh - #22 other piscivorous HAhJEAIENY) other benthos 7KAEAEY) aquatic plants
HAhJEWIZ) other benthos JNEI# 2 small fishes FE#7 spotted steed
JNEL £ small fishes HoAth &£ other piscivorous Efri 2 herbivorous fishes
#A2K culters Bk filter-feeding fishes ¥R 3hY) zooplankton
MR filter-feeding fishes N \ #AZE culters =) 1 1 | JI8F Jap dier anchovy
-1 0 1 2 -0.5 -0.2 0 0.2 0.5 0.8 -0.5 0 0.5
HI%$A: Y relative biomass AN 47 relative biomass AIXF Yy HE relative biomass

K2 AR T 2Bl A 284

Fig. 2 Changes in the relative biomass of functional groups under different scenarios
25 EFRFLEK B IFA (K 3; y=0.9732x—0.0119, R*=0.884,

¥ Ecopath BEUMEH M AESRGEREREEF  P<0.01), FUCFIRN ;%08 FR 0 i3 B & i
P SIA fETT B LE I RE i B TR ATRT 1L, &5 — k. RIAAIEY T iy A 1B WA R 242 € [
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DR P S R IE S5, HATTHEME, Ecopath fR7
SRR IR =

w
n
T

w
o
T

y=0.9732x-0.0119
® R>=0.884,P<0.01

N
W
T

BRVEFR %
trophic level from Ecopath

N
(=]
T

1 L | L | L
2.0 2.5 3.0 3.5

[ fir B TR

trophic level from stable isotope analysis
¥l 3 Ecopath f#15 SIA & 9 1y 2% [m] V9 40 #r
Fig. 3 Linear regression between trophic levels estimated

from Ecopath model and stable isotope analysis for
Dishui Lake ecosystem

3 itig
3.1 A£BERGESMESE
VANV % N PSS A 7 o DG T ST [ 8

W K= IR 0E | 2R AR AT P ROK AR AR
IR Sh AW B 5 o /N RERAE K™ B
PR AN AT Z AR B, W IR AL AE
% Sy il B YA BN AR 2548 B SR B i P A
SAFLIE 5 S EAR YR . AT R A TR K WX

— BRI N T/INK R . 3 2 B R A R AT E e 4
## Ecopath B7, f##fr HAE R R 454, bk
TR S SR LIS SRR BRI AT A R R, K
WASRE A E D ZERT T8, £#%K
B RIIATS2 AL R T B 13.7% (3 6).
X—Z AR AR E Sk, B RS RARR
B YIAE G 7K WK SR T AR 249 5.56 km?, (%
FT 5570 km?) 5 51 (780 km?), J5 & IHA
HEENEY R MEZ BN, K
DEJR B S ARG R A A R G
B i R EE 8 AR TPP/TR o, /KR TPP/TR i
R 1.59, AT TREAK I A R B AR R A, R
HABZRENWAEBEF, MAREINALES
R FAE W 45 H B 2R v 3B dR CT
5 SO1 &K, SHBI . Z %S RAES RS
AL, B Y HT RS T RE AL R ) R, &
) ) 235 g S e T DR AR AR TSR ST i 3
AW/, B s T e B O Sk I
) FCI{Hl 34.79%, i THE#H, 5T H#. 2l
W AF AR, (B AR IR B A ES RS TS
EIRGER LB R P, eI R A AR S &R
SN )E SR B AE LSS, YRR RAL, 5
Z RSN RAR B B, 3K REAE X R A X 1
AR EA TN SR L,

x6 AREBBRZEIEIRIIE

Tab.6 Comparison of some system indices of different lakes
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Abstract: Small urban water bodies serve multiple functions within urban ecosystems. However, they often
experience significant external pollution and possess limited self-purification capability. The Dishui Lake in
Shanghai is a typical urban lentic system, and encounters various ecological challenges. Since 2007, the local
authorities have implemented a systematic biomanipulation program, aiming at improving the water quality by
enhancing the stock of filter-feeding fish like silver carp (Hypophthalmichthys molitrix) and bighead carp
(Aristichys nobilis). Yet, due to the lack of understanding on some key scientific issues such as the current state of
the ecosystem, ecological carrying capacity, and the optimization of stock enhancement strategies, the effect of the
stock enhancement has not been satisfactory. This study encompasses three primary research components: (1) a
quantitative analysis of the current ecosystem structure; (2) a quantitative assessment of the ecological carrying
capacity of silver carp and bighead carp; and (3) a prediction of the effects of different strategies on the ecosystem.
Related findings are expected to provide a significant foundation for the optimization of stocking strategies in the
Dishui Lake, as well as similar urban water bodies. This study was conducted utilizing the Ecopath with Ecosim
(EwE) model, which is adept at simultaneously simulating both the static characteristics (Ecopath) and the
dynamic processes (Ecosim) of the ecosystem. Primary data for the model were obtained from ecological surveys
conducted in the Dishui Lake during 2023 to 2024, while model parameters that were challenging to measure
directly were supplemented with reference data from analogous lakes. Importantly, stable isotope analysis was
employed to refine the food matrix. Subsequently, an Ecopath model including 15 functional groups was
developed for the Dishui Lake to evaluate the status of the ecosystem along with the ecological carrying capacity
of silver carp and bighead carp. Ecosim was employed to simulate the potential ecological impacts of various
biomanipulation scenarios within the ecosystem. The findings indicated that trophic levels of the 15 functional
groups varied between 1.00 and 3.50, while the ecotrophic efficiency ranged from 0.12 to 0.98. The total system
throughput for the Dishui Lake was calculated at 3376.93 t/(km?-a), with a ratio of total primary production to
total respiration of 1.59. The connectance index (0.29) and the system omnivory index (0.09) suggested that the
ecosystem is at an immature developmental stage. Trophic levels derived from stable isotope analysis exhibited
strong correlations with those estimated from Ecopath (R*=0.88, P<0.01), validating the reliability of the food
matrix. The ecological carrying capacity of silver carp and bighead carp was estimated at 22.01 t/km?, which was
approximately 1.33 times the current biomass. The Ecosim simulation results indicated that increase in the fishing
mortality of silver carp and bighead carp would indirectly reduce the biomass of top predators. When the biomass
of silver carp and bighead carp reached their ecological carrying capacity, it significantly impacted phytoplankton
and zooplankton communities. The current predominance of bighead carp over silver carp was found to be
suboptimal for effective algal control. Notwithstanding limitations including parameter uncertainty and
unaccounted predator diet plasticity, this study suggests: a gradual increase in the biomass of silver carp and
bighead carp; the optimization of the stocking ratios between silver carp and bighead carp; the implementation of
integrated management strategies which combine controlled harvesting with multi-trophic stock enhancement; and
the establishment of adaptive monitoring protocols. These findings provide a scientific foundation for optimizing
biomanipulation strategies in the Dishui Lake and similar urban lentic systems.
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