509 %45 1 1 H = 2 Eire Vol. 29, No. 1
2009 4£ 1 H ACTA ECOLOGICA SINICA Jan. ,2009

h 4 63 77 0047 F B 1938 B it 8 5 4 4

= 11,2, 1,2 2 >3
Faw' > g’ THAL Yy F
(1. Y0¥ K2 K SOK R S/K A TR E R E RS, VL9 Bia 210098 ;2. 3 3 K 2p /K SCK EIR2:BE, Y175 M &t 210098 ;
3. MR KFIBL2EBFEBE, Y196 BiEE 210029)

I E >R Delfi3D-Flow HERIRT 5 YN I T 17 o 463 7= R 7 TR BEdE AT TR S 4, R Sl 0B x B B AT I F S 30 8 , BRI S
RAMTMF R EARY) & EHER E, ER T PEFHRETHE 75, F AR R R RS, @ 155 B s = in g &
AR - IR BB B A . HEESIR R, AR EX A EFHIREN 1.38 x107° ~1.64 x 10 s ™', LB Fp4E4q 7= B 3¢
K3 T 1R O B A IR B0 8, P B LA AR W2 7 o TN A G R sp AR P2 IR 47K 1 2 R SR LS S 3 B %
KR PR RO B R

XEHES:1000-0933(2009)01-0538-07 HEHZHEE:Q142,Q178,Q958 SCHKFRIRED:A

Chinese sturgeon spawning ground horizontal mean vorticity computation and

analysis

WANG Yuan-Kun'** | XIA Zi-Qiang'>, WANG Gui-Hua"*, YANG Yu’

1 State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering , Hohai University, Nanjing 210098, China
2 College of Hydrology and Water Resources ,Hohai University, Nanjing 210098, China

3 Nanjing Hydraulic Research Institute ,Nanjing 210029 , China

Acta Ecologica Sinica 2009 ,29 (1) .0538 ~ 0544.

Abstract; Chinese sturgeon, a kind of migration or semi-migration fish growing up in coastal water and entering into rivers
after sexual maturity, is one of Class I state protection animals. The construction of the Gezhouba dam blocked its migration
route to the upstream of the Jinshajiang River,as a result, Chinese sturgeon established a new spawning ground in the less
than 7 km long mainstream of the Yangtze River below the Gezhouba. The applicability of the Delft 3D-Flow model to
simulation of the flow field of the spawning ground was verified by observed data. On the basis of the simulated flow field of
the spawning ground, the computational method of the horizontal mean vorticity was proposed and then employed to compute
its distribution throughout the spawning ground. The computed results indicated that horizontal mean vorticity varies between
1.184 x10 °—5.413 x 10 *s "' for the whole spawning ground and 1.38 x 10 >—1.64 x 10 s ™" for the patches with a
high density of Chinese sturgeon eggs. This revealed that the spawning of Chinese sturgeon has a preference for a specific
range of vorticity, which could benefit the increase in fertilization rate of Chinese sturgeon eggs and the protection of its
zygotes. This paper could provide references for protecting the hydraulic environment required by the spawning ground of

Chinese sturgeon.

Key Words: Chinese sturgeon; spawning ground; numerical simulation; horizontal mean vorticity

H A DAy VLI BT 7 B AT R SR AT 28, R — AR Sh . B YIRS AT , AR 83 97 B 5 20 A

EETH : HK A AR 38T R E ¥Ry B3 H (30490235 )
W B #3:2007-09-07 5 #&1T H #§:2008-01-24
s« JIANEH Comesponding author. E-mail; yuankunw@ tom. com

http ://www. ecologica. cn



13 Famsf 4 PSRN EF R E T E S 0T 539

DI TIRER MU T 2RI EFHSTER B
%5 600km YLB: " o BB , BBHLIR T4 T e
PEFTEIU T I BT BB =000 7 I8 3 50 A 12 5
MTFKY Tk [ FEFHER ", BHEG, —MEREH
B AR BRI C ST T KRBT TIE. 3%

N < B

i Xiba  Minkang medicine plant
Kl RRZ) ~
. Changhang dockyard

]

SR REES T T K XERS=WENXR, Right F“’JW

FNL T PO K SO R T AR T 12 U 10T g 6 5 4 3
ﬂgﬁ%ﬁ?ﬁfﬂﬁ'—ﬁﬂii%mﬂ@%%m LB A i rp A g U %’}éﬁﬂm&ﬁkﬁﬁ Eggs mass field
B AR C5H 1A (6] 7= 51 37 e Bt A W TG O 2 B R AT T T —

B X gIE HET T a0 . Em i &R Fig.1 Diagram of study field map and cross-sections

SR IR REAT T B o /NSRS

BRI HEAT T S AERUERI S B R IR A T R R Rk, Tk Sh R I AN Sh B BR B R A
KT AR AE BT AR B AT TS o XSRS R MUK SR K 2 A AT R R B AL
(B H A 7= IR AT SR A= DR 7K F1 2 AR A B AT IR A BRI o Bl = kK 2 08 Y K FIl X
LR VR BE () St , mp 485 7 B 370 B ) TR FK TR & A O3S B K 1 A B & 2 B, T
A R ETTE S . ACS% Crowder' ™ ) 5 1k X Fp A48 72 B 45 7K - T F- 447 3 B ( LA (R AR F T 3%
&) ZIE MR 3 RFFT AT . B X 520 I 3 3 43 AR GRS XE AR B R) R, SR R 0 A5 LT 5 L B,
Fi Delft3D-Flow HERIREIARAT ™= IN S70] BV iR BT 38 s 808 o 4263 7= IR AT O 5 57 TR 2 i 1 26 3R
WHFORE 7K 302 K 1B R A /AP o AR88 B R B TR RS %

1 #FERMTE S *

K F DELFT3D H ) FLOW A3, 158 K JL s Y 4km, KRPGEEZ) 2km, KER KK BN T
30m, KRBT/ N TR REE, fFE 8K T RER . Bl i sh & R R #K 6 5, 2 m in s B 3/,
FEIJIMBEEE, 7] A2 , A% EBRM 2, 7EE M R T 203, v @ 0 258 2 IR B K2 i
1.1 DELFT3D-FLOW A 572

KSR

U, 3V, ;U w U 1

1 9 ou
ot 0% Vay h 9o V= p_OP +E M, +h a_(v”aa) (1)
14 vV oV w oV _ 1 1 9/ ou
§+Ua—x+Va—y+7£—fU- poP’+F’+M’+h2 (vv 80) (2)
XA, M F0 M RIS INRIE R 3N & . /KFJ5 18 M 3350 P #0 P, i T 245 i (Boussinesq #24l) :
L - Qg A @2 80' _& ’
Pon gax +gpo "(ax 9x oo’ )d 3)
1y, _ 0, h((op 90 3\,
o T8 e, LH(ay 3y a0’ ;Jdo (4)
Ko, F R F, KR TR0, AR SR RS PERE R, 3 T KR BEYE B BB R, F R0 F AT (T AL
U 8 U
Fx=1)H( axZ ay ) (5)
&V, &V
Fy=”H(ax2 ayz) (6)

U R x FTE, VRN y IR TGE 0, B 5 W 3 JIR5H R vy 7K 05 1 30 J1 R R 50
po -p SR IK IS 2 95 R IRSE PR B (dE T30 R E SR EE) ;¢ T\ SINEEE ;b FamKIE ;¢
TN u, v,0 BHNFER o BAR T x, v, 2 R f ZaFHR I,

http ://www. ecologica. cn



540 £ F ¥ W 29 %

BELETTHE
o, olhU]  o[hV] _ 1)
ot 0x ay
A, S R BITERBA B B KR, U,V HRRTE o BARTH—)Z K8 FERER «, y T

Uig -8
1.2 WG &M

VIR UR RSB G H , AT T IE ) 6 5%
1, TRl 45 B0 4R 7K LA

(B BE 1 R TG Sh 264, S 25 o X T [
BELA, TR I DRRL 2R T TC 1 3hids A4, RO 3R
e NF R IFERER N A R, BAESEFRN
HZ AR AR AR TR R I, 3 2 TR O 7E ] BE B 30 Al 1 )2
SRR BERR D BEIR , O T ARAG 0 R AL RCR 20
B MBI, XHERTERAEE R, B
WS B RAAE S B R . A SCHESRIE B
BREH, RARE- KB R FME. EHRARER
FEM, FUE KA R R, BRSO FRRE Q =
12139m’s ™', R O4EHIKAL H =40.6m,
1.3 HEAE

K TSR I IE 3 PO B B B3R 4, ISR I 28 4
Wt . 25 BB ARGy IRATSEEh ), PR TR PR OR . A
KA B 1 RAR R IS 2 37 ok 1 55 T 1
R, X PR K/ B SRR , BB I B A — R 9
~12m ity BRI MAE S 2 ~Sm 2, el FOR
MR, 30 4 2, A AN L3 T 30%,
30% , 20% , 20% . B2 i Q=12139m’ s~ I A i I

T &R Y B ADI ik, Fig.2 Computational velocity distribution at 12139m® s !
1.4 EEILGUE

WFFE I o] PR BT LR G — , Wi v] S FAAR R R 3 o S8 58 U, e (B D 0. 022 B BT 45 i 3% 5 55
ME & Y&, SLIE T 2004 45 11 A 12 HFIH ADCP Jlisg , 3t 12 MW (8 1) . &G KGR
RN 2 B, 5SE LA 3, Z A iEpT IR, B R g T AT T 0035 5.6.7 .8 Wit mixs th. fi & 3
A0, BIF 5 DX AR 7 B A G (B R S (AR 2 4 oy PR T LR A1) 22 B K, 468 K 22 50 s AL 4000t
P S P AR O . THE BRI A S B AU R AT LR
2 KEEEHRETESE

TEF R BT OB SR A& F RERTE M. RisshifeKEAY R h BAEEER.
A SR 7K T R BE AT R ST AR IS IR E A K 0, A 4 B . B TZERARW I, B 2 iR &
AR FRIXE , A% S A i S AU B T R AR T U1 T I 2, RS b O 2 3R A5 B UH T Hh AR89 7= N 37 1) IX gk
AR L Vit

MR- R HRTREA S IER, AR EREBESMHEIKE. TREREERAEBREX X 4
FOKTA R AR . A SCR A ITiR BB W ELS PR R, ik 5 T3S AR b A R I IR B AR BRI . JKOF
PR E SR :

W Velocity (m-s™)
2.731
2.523
2315
2.107
1.899
1.691
1.483
1.275
1.067
0.859
0.651

http ://www. ecologica. cn



15 Famsf 4 PSRN EF R E T E S 0T 541

—— S92J{4 Measure value o 1454 Model value

Wi Transec 5 Wi Transec 6
3 2.5 - .
-------------- 2.0 « .
2+ :./v\-ﬁ e e e s L o’ T T, —
= 1 1.0 -
© 05 [
é O 1 1 1 ] 0 1 1 1 1 ]
2 0 200 400 600 800 0 200 400 600 800 1000
Q
§ 25 Wi Transec 7 . 2.0 - Wi Transec 8
® 20 . . 151 J.\
"‘g 1.5+ \0 o & & — g 7-7/ 1.0 //\ °
. [~ L]
1.0 - -
0.5+ 0.5
O 1 1 1 | 0 1 1 1 1 |
0 200 400 600 800 0 200 400 600 800 1000
2 25 H Distance (m)

B3 5.6.7.8 Wi S5 48 2 ) PR s A/ AR

Fig.3 Comparison of computational and measured mean velocity at 5,6,7,8 transects
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