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The potential influence of the Poyang Lake Hydraulic Project construction on

river-lake migration of grass carp

ZHANG Hui"? ,MO Kangle"” LI Ting'*,ZENG Chenjun'*,CHEN Qiuwen'>* ,XU Chengshuang”, TANG Xinwu®,
WU Yan®

1 State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing 210029, China

2 Center for Eco-environmental Research, Nanjing Hydraulic Research Institute, Nanjing 210029, China

Abstract; Poyang Lake serves as the main feeding and fattening venue for the four major Chinese carps. In recent years,
Poyang Lake has experienced a severe drop in water level during the dry season, prolonged dry season, and reduced wetland
area. To tackle the problem of water resources, hydrology and water ecology in Poyang Lake, it is suggested to build a
hydro-junction project which is proposed to be located at the channel connecting the Poyang Lake and the Yangtze River.
Yet the to-be-built Poyang Lake Hydro-junction Project would impede the natural connection between Poyang Lake and the
Yangtze River. The migration passage of the four major Chinese carps may be affected. To study the potential impact of the
prospective hydro-junction project on the migration of grass carp, analysis was conducted on the hydrodynamic
characteristics of the migration channel after the construction of Poyang Lake Hydro-junction Project using two-dimensional
and three-dimensional hydraulic models. The swimming ability of grass carp was determined through experiment and

literature review. According to the study results, more than 83.74% of the days suitable for fish passage at the entrance to

E2TH . EEE SO LRI BT H (2016YFC0502205 ) ; FE R A H AR A3 4 U BT H (51425902)
rfE B #9:2020-09-11; [ & H ki B #A . 2021-08-30
# WIRAER Corresponding author.E-mail ; qwchen@ nhri.cn

http ://www.ecologica.cn



2 4 SRME A5+ B0 H ) A AR 2 T B R A VI3 P A 4 5 601

the lake. The hydrodynamic conditions at the entrance and the channel into the Yangtze River had an insignificant impact on
the fish migration at the time when the juvenile grass carps entered the lake. Meanwhile, the gate chamber of hydro-junction
project could still maintain a high passing efficiency during the peak period of fish migration. While under the designed
scheduling mode, the hydrodynamic conditions in front of the hydraulic construction had little effect on fish migration in the
years of wet and normal , but the days that were favorable for the fish departure from the lake decreased in dry years caused
by almost static velocity in front of the hydraulic construction when the adult grass carps left the lake. The overall
hydrodynamic conditions of Poyang Lake could meet the needs of the grass carp migration during the operation period of the
Poyang Lake Hydro-junction Project. However, the current design of the fishway of the Poyang Lake Hydro-junction Project
suffered the excessive flow velocity in some parts during high and low water level period, which dissatisfied the required
passage conditions based on fish swimming ability under the existing scheduling mode. This study was expected to provide a
scientific reference for the design and operation of the Poyang Lake Hydro-junction Project from the perspective of river-lake

migration of the four major Chinese carps.
Key Words: Poyang Lake; hydro-junction project; hydrodynamic characteristic; river-lake migration

R0 FEI 2 ] e R BRI, S VAP R WA AN VLI 2 — o A — A i K B =1
WTET AR BH )5 R VL[R]3 S A ) o e S 48, TITIAE K | /K A 35 A B b, e [ AG ol 1 O R 19 52 5 7K A 2
RGN, FREMBRK GBI FRREZEE T AR E AR 2R AR R 3 K
Fo BBBHMIAOOR 3 [ T2 A il DORK A A2 R ST E R PR ) | 3 K Vb R B K A A 4 1 BB A
IR AL T RAFAOME R IREE ) e G R VK ZR el e 5 AN 2B ) 2Ry T R W L
e

52 FARZEAL AR M TR e | ) i I N TRADAE A ZETH 3l TR A VA R LW K FOK BT IR Z
TP TR T AR 2SR AL A K IR BE AR A I RS R 1 Iz ST e e a0 ) R Ay 5%
A AR B B A K ZE KA ™ AR, A KB RERC YR T AR N B G T EL R BRI R UL B
T P 58] T ALK BT B A DX PR R S i) A A K B 45 A A PRI B Ak, Ay ik R 0 B
7K TSI, A7 S ) 7 3R B 98 AL/ T 2 A s o DR AR A 217 280 B 38 K R R 2 T ) i B RE A T
S 1 78 P 980 5 4 VI Py BR300 M, 5 RSB0 B 0380 X K380 1 (K SCOK B0 g % R A s T R s S Bk 2
A A A AR VI £ 2 1 H A T A B

POORZR A0 (B % ) 2T EREA A VLI A0 2 ) A R T IR RV R G VI
RRKITK R F BRI S E AP I, FAE 4—8 H PRt ik 4 ta R4y 55 o TR i T A A K
FAE,10—12 H 47 Ah seiE A 7 1 0 pi i ) A VTR A B A T 0 | AR 7 28 0 i b 90 28 VT 2 A B
PR B R AR IS R U KA 7 2 B AVTKGE 197K 3 1 S A B | AT RE S804 o LKV
AETTIIASE S, it JCHE IR [T A B, W L8 47 5 B Kk ke il Lok i 0 1), i GG
VAR o AR T S, AT RE A DU RS A0 R IR IR R TR AR DU R | B A AR R R
5t FL AR o LR RS R 1 A e YRR 4 70 A K T e K Tl i R R IR, A b R A
AL R AT Y DL TS

PRS0 380 5180 £ 24 T 37 s 300 A0 5P DR AT O i A A TR, 2SR 45 = MoK 3 R R KRR 2
S AR E A AT ATE R R L ] DX K fA3E 7K =2 Rk AT RS, A K 3 1 26 PR A2 A e A2 i
BRI, AR I 37 S A2 DR 4 £ BE D AR AL ) s i s A TR IR 255

1 MREMREHZE

http ; //www.ecologica.cn



&t
e

602 Eild

2%

1.1 WX AN

FBBHIIA T-Ib2h 28°22'—29°45" | 448 115°47'—116°45" , FobI i U#H 2 E , B b s vk, S WA, dLiB A
TIKE AR SRICE A | &KV BH ) T 4 0 28 e 28 2 %, FUL A 3805 FH 1890 A R AT AL 35 3 1 il e

B TFEBHIIAVIAKIE (B 1) BB FifE 78 12km, PRI

M1 27km, XA 2 ARKIE I, A iR

Jre WLy, 1 L 22 (B3 T 82 2.8 ke, Shy 385 FFI) VL3 T8 e 7 b, 342 4 780 BH ) /K 2R B AR ZY 16.22 km®

Wi EREE
N
A q
TS B 181 7 AR AL
= X
T A
il O
& ST -
- HEIL A
Jizige el
. g LERAN
S A4 Sy
‘ o
: Mt
E7 L] " -
& EE

W FE/m

® T

o Ay
o A
A TRAE AT 3% A5

IKFIAR AL BV

Kl WRHOKIE RWEFLE

ALK ]

(274L) (29L) (254L) (2fl) @) '--
ek B :2993.6 m !
20 i) b1k Ak YT A B T
\E 15
= 10
.S
g 5
o 0
Mo
' \
-10 I
155 | | | | ] ]
0 500 1000 1500 2000 2500 3000
IAZE FR B A R U Vi B8

Distance from the left bank to the right bank in cross section/m

E1 EHESAFERATERER
Fig.1 Schematic diagram of Poyang Lake Hydraulic Project
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Table 1 Operation modes of Poyang Lake Hydraulic Project under different research topics
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Table 2 Selection of typical years of average annual flow of the five rivers and determination of model parameters of Poyang Lake
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Table 3 Determination of boundary conditions and parameters of the gate area and fishway of different simulation periods in normal year

TR it ok AL 4 bR A iR () KA X R TR KA KA B
Simulation period and Simulation Flow rate/ Upstream design Flow velocity/ Downstream Period of fish
boundary condition period (m%/s) level/m (m/s) design level/m entering the lake
i< .
) 5446.61 9.67 0.36 - A
(A4 IFiR A
Tk fr .
14957.67 13.75 0.6 - T
(55125 1) PN
R 2916.85 142 0.12 - NI
(TH21 H) ' ' ' e
K Az £ i
R 2781.6 9.5 0.21 5.35 -
(3 AAhsrisfy)
[y VA b
R 3110.5 14.5 0.12 8.64 -
(9 Amsriaty)
G BETIALRE 2 N e ok ifE T 5 2% FRENGE
B AR KU B i R i
Surface o . Mass Residual
Model parameter Pressure/Pa Time step/s Interations ..
roughness/m flow rate error precision
0.001 1.01x10° 0.2 20 <0.01 <107’

1.4 EAEGE S 505
F0 SN I I S TR AU KA T R R A A AR e A N A S AR O R i R B R
ST AT IA] | T L A 4 e AT A DR R A T I 3 2 A 5 R I IR D R ol £ RN

http ; //www.ecologica.cn



2 4 SRME A5+ B0 H ) A AR 2 T B R A VI3 P A 4 5 605

S T 7 SRR T 1), S SRR 360 B ) A R MK 2] T R B, SR JH L ALARR 7K Sk o] 300 750 o 286 H 39
AT YT B % 1 AL R AT R ST, LA RE A T A A R K Sk IR LA B 3 g UK
(6.56+0.78) cm MAHE (8.78=0.48) g HYFAAAE A S U0 XF G2, AR 415 760 BH 15 A V7K T8 S B 37 L, W S0 56 97 3k 150
M 0.1—0.7 m/s, LA U5 £ 1o 60 ST K FRK 2 T FE I (A7 R AE . AP I3 T EAT 6 4l 2 50k | f
4110 B, ME2 aTLIE 72 A TTHUE R 0.1 m/s BUEGL T, A0 5t RENE A7 25 (0 S0, T3 ), R B HS I 4k b
AT R, I AL, A EITE 0.4 m/s DATF B Bk ] R A — AR R R s KO BOE Y
o PRI [RIFE 2 min 2647 0 MU 0.5 m/s B, H A 50 560 4 30 i R AR B 4, L3 aod s () B A8 B K
YOG F E] 0.7 m/s B, AU /DBOR M RERS T L ) %, H 2403 1 B R 5 10 min, ASF] T 5 %)
038 5 I DX T A TR 0.6 m/s i i R4 g i i ) 44, PR M BE IO (B 0.65 m/s i Bt 4 ik 1 1)
e 537 8

24 11 r
10
20 | 9t
8 -
g 161 UE\E 7k
% . ..qg 6 F
Ent 5
[l Z, 5rF
= ® 4+
8 L
=4 M o5l
4t 2t
l———u 1F
0 | I 1 L L L 0 L L 1 f L L
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.1 0.2 0.3 0.4 0.5 0.6 0.7
#i# Velocity/(m/s)

B2 E&EHFENTRER

Fig.2 Experimental results of swimming ability of grass carp
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Table 4 Compared with other experimental results on grass carp behavior
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Fig.3 Spatial distribution of river flow field in different water periods of each typical year
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Fig.4 Spatial distribution of flow field in hydro-junction gate area of each typical time periods in normal year
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