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Measures for aquatic ecological optimization in
design of Datengxia Water Project
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Abstract: With consideration of the influence of hydraulic and hydro-power projects on aquatic environments and

the sensitivity of the aquatic ecosystem in the river reach of the Datengxia Water Project, measures for aquatic

ecological optimization in the design of the Datengxia Water Project are discussed in this paper. These measures

include optimizing the operating water level, protecting the aquatic ecosystem through fish conservation and

optimization of construction schemes, and aquatic ecological operation. The feasibility and effectiveness of the

measures are analyzed. The results show that the measures are technically applicable and can effectively reduce the

influence of water projects on fish spawning sites and fish resources.

Key words: Datengxia Water Project; sensitivity of aquatic ecosystem; aquatic ecological optimization; ecological

operation; fish spawning site; fish resources

PRVT IS AT B i /K AR v ae ) A AE A
HIMBEE e TT, SR T &R RS 17.9% ,
AR ZREPERM R KB R A, ISR BRI,
RIS FIOK AR SCIH %, I FINE R T —
AABRBROLSE W, KRR ER VIR R ZE A & (LAR
TATFRERTTZS ) 76/ AT BR VT AR 25 R 285 AR R V5L B
UG AIFERN I T 2005 AEHEH T Ed T i fa bR
BER IR IR H AR HER SR A ERIT,
B AR 2SS I B A A K SRR T & R LB
BT AR T A S KRR R Y
BT A EA T SR S5 i [l st B

T H K BHRURE 0 22 Tt 2 K R 290, 1 E 4
LAk X335 38

UTARR BRI & — HBUN TR s BRI L&
SO 24 T A0 A P S ke e A DR R TR K
TR /K MK AL (9 B T R T8 70 AR S PR P B, A
AR RO N T AR A T — R LA, LK
PRI A SIRET R SRR A H AY . A S A
IR L T RERS R A 5200, LA SR R e 7K A AX 21
TAREFTAETLBE K A A 2 URE | A e ek 7K )
AR TR P AR AR A AR i et ik 2 (4
BRI AR S AR TR R

VEE T T (1974—) 2, S TR 11 EZNFR R IRGEY AR TREFREE 2T TAE, E-mail :79846493@ qq. com

.74 .



1 JKFJ7kE TIEEIZINERIZ N

K FI K HL TR RS PR 114 5 i) 5 LR B AE
ANT7 T DA B X 7K SCIE B AT e v | s Hb <
fige AKAEAEY) KR F I RE & D TR R, Horh 3z
SN 22 I 1 J2 X 7K SO 3 Bk A A 0 1 5
Q7K PR B = BRI, R ER BT B AR BT Bl
He R SR B2 B R AR A R A R

FEK A AL AR A 5 T A8 K R TR s i A vy
TR FSRIEZS 5 SR FinT BoK Bt K I L & v i 5%
K AEARE, PR RN R K S SRV SR A
A, K ST U U 1) 072 2 5 W 3 AR AR R B
AU R Bl 7, - 2 — 25 5 YA K TR K
HiPRBE A R DX A, Bl AR AR K AR A
W ) £ 2 7 A B B S R R KR KR ek
ARG T O A ) ) R 2 AR A I 52 M 46,28 1 7 B
IRET ; KI5 At K 422 52 Wi JI0 i £ 2 118 356 X 52
L, B A R A

2 TREMRMKESERESH

2.1 KREEIRKFIRATIZHER

eIk K R AL T AR T BRYT K R PE VTR
S VT R 1T BE T YRR S T VTR AT R
6. 6 km , Uik LA 46 Sk R 19. 86 7 km?®, 245
PEYIIK BB TR 56. 2% ; ik 224 - 145
Tt 1340 12 m® | ZAR V)i 4240 m/s; TREIE
WE KA 61.0 m, FEK AL 47. 6 m, B Bk F 4 7K 7
47. 6 m, KBS 34. 344 m’ B BEESS 15 /4 m’;
HL o S L2 R 1600 MW (8 B HLAL) , Z4ET-I4E
K HLE 61,30 {C kW - h; BURIATGE SR N 1 K, 245
S A T A e IR AE % 3000 t, A4l TREAT55
LR e e 7K X 4 R34 6—8 T Hi IR Bl ik K Air
47.6mizf7,4.5.9 H¥59. 6m 17,10 H EIKAE3
A IRIEH KA 61. 0m i817 .,

KW A RIAR AL T AR L AT 55 LLB it iiE &
HLFI K E R L 0 & S5 A A 25 G R T 55, 2
(AN AN S 00 N A NI = S AW U E X R G
P HAT RERIMEE R EAELE A AL, TERTL
DL 577 Pk R K B R 255 R rh B AN T i Y
Y FH AN 3220
2.2 KBEURETTET R/ & 7B Rl

TR K X £ T2 BT 7 VT BE R 7K A A 2 ek
FEREARH &, PR A 20K e = BE A 2K AR IX
PSRRI PERR BN N A3 12 A7 IS 1
(a2 =Py, Horp KOBEWRITT 10 km &b 1 4R35 £
I MV TIOK R BB =g 22— INGERR by 4

By S Tk R SN S e S R Tl
Ffa 2 270 B, e A E R R e rp AR |
AEBEE JE A ) PRHE A A DCE O 4 £ il £ 2
WA 02 33 i,

MEEAN ORI e T B o JT 1 4 20
PhAR S [ YT Bt e 0 P X, R K M 2R i T
BB 2 — R BRVT I R S ) L, 2R
VRS . TR ST IO p R IT BL R
A HEHAL,

3 KREFMUETERTT

R T URGE KB K AR AL T AR A Sk AR AR S
AN E I, AT 2 g i fg B, A i 4 (B 2R VL
(SR 78 e e 7K ) X A1 T A9 15 e R P SR B
— AN KA ST
3.1 RAUIBITKAL

KRR BB o A A 1Kk B R f a2 AR
X ARG X, PR IX 2 2 B, 76 B v e b v
(N23°4008"  £109°02'39") , K& A O F =11
(N23°42'02"  E109°08'35") ; A< Bt P4 i £1 T 4% 37 %
FRAT 1.8 km 4b (N23°43'38” 'E109°23'55") , & &
=YL (N23°47'53",E109°31'54") | 43 4 X 34 0]
BEEKE A 44,5 km, K30 L2 582 hm*, A 4F
4—9 H K A P4 DX ERETR U5E 2. 2 km
AEFE A TR =0 B 0.8 km A0 7. 5 km ] B
RZENTHEAZO X, AR B SR X A4 10 A &
AR 3 A RKH, R4 T A i B o S X, AR
XN A 8 FMER RS 2 A= ondg, Hog
TN TR WO N, RIEiZ™ 0
2013 4E5 H 20 H—7 A 18 H W& & fE 41K
TSR T B R P 5727 W, 107 10 BB, ARIE
FEEAETL A SRR T B A B (1) R 1.8 42
(), fahp 2RI, 0 O e R A US|
i ik R HR A 25 | g e B A 7 D RIS |
IZVLEL 38.9%  RIa0N (1) 520 0. 7 {25 () .

SRy kit K 2R [ AR DR AP X 2245 A O X AN )
S, TR TR KRR A 2P 2 47. 6 m 1Y
LRl I AR IRR 0. 26 12 kW - h B AR B
4 HizA1/K0 M 61. 0 m FEARZE 59. 6 m, {15 /K 4 7]
IRAEEAE TR X TP O IR (B 1) o

BATKOARAC G IRV B £ 2 SR BaE T
T BIIKSOK T 2RI, 76 5 M O fa 2 11 32 22 7= b)Y
ZA 5—7 H KR 18 ~24°C 54 F , B 32K o
S B2 T5 2 36 h, ik B HE— AT 139 h,
ABeL B MEA F vk ae S g, i on
Yyt G2 id 36 h ek b i AR DLIE 2, BET 2 AT

<75 -



: ~ RERE y 1;1 ]
P AN i) xG "
Ny R RS B e

| 6-8HMIKAE] -
10H £ FE3A ’
IEI7J<L\‘?E?

e P TEALOIXT. S kn =R AP XSG X 3T km
lEAW ST B > ORAPIXEBEE ORI XA

E1 4 AKGAEERBEKERKGERESE
DI E T 00 5.7 A 457 i 0 50 1 K
U2 J2E X Akt B (AN R A 31— 28 1 b EL A = 3hiii
VKARE ST R AFHES 6 F 3™ th 1Y) f00 B 28 5 R AR
WUR AL B, PR, =R 5—7 H 4 KK
0 B % [7) of T DXt 18 A £ 2 205 o R 404
KB REA E ik aE A HEfL, I E DI
2UH/KFEAILALIEA T 0 2 3k K FE AL A s TR S 56
S5 ,106 AR B () 8 0 78 il 2 K FE ML)
PR 92% ~100% 114 835 5 5 H. 20 ~30 cm Y%
PR AT 24 h B 83K T 30 ~50 em 20, AT LA
HEWT , A — 2 T 55 N RN T 50 em YA
TRAE T K AR HLAL B 5Z K FE ML 558 /0N, HAS AR
N SR EEHLEY S a0 T R W3 VLB 2 4F
WY A R R IR VLB R K A A v, /1
T 50 em AR o 46 0K Z2 5, DR Tt ot O i 3 o K
TR 2 LML ) T 32 R A AR AT | BTG R AR

o S

. (« i . Y N
i il p o %VI?HI./ \,’ s T
=H ‘ r T
< . 7z i p
gL =t TAE _Ls, )
= SR 222kn  BHH
LHRZ S e B AT KA 247, 6m
LS K S APETE : 13400m3/s
S P N&M Ty
Jms
pe { IS
Ak N FE2
(AP RS " P
— KR T2 ) BRZ ~ T ~ =
= BRI LR U™y i ook ¥
= (057G |7 DIEKA AT, 6n va TR 2
—shER | AP 8TT0my/s G Fﬂﬂffj
— 6 A 3 RS £
= THER '
0 10 20km oy B0 -

2 EFHENHanmLERREE
3.2 REUKEDRIPFETE
3.2.1 #EXK{EFHE
KIBEIE K FIAR L TR BRI K R VG VLT LK
.76 -

TR R R — b, o TR TRE T ARV BT
FIRA AT, SR T d AR AR 2 B
A ASVRI B B BHTEOR BRI R B B A L Y
ARG R AR 1,

®1 KRERRKFIIRA S LXRPIETEE R

H il - ‘
ks (R4 EEIE

IR AR 0, K

YN RS TS
W DRI Ry R ROk R K
TN e T N T NS Y AT S

KBS 0 T A0 Rk

B R
RL W M) BB R WK LB 9
it % i
BAIL o WAL X
v EE RIS 7 12 S
A7 535 6 2 T B o 107
CER T RSP SN TN R
" et ot S BT S
L L T R A

ot BERE R R R 5 H
i,

WHFE N 9 57 70 5

E; TR % SR o i KA

- TR AR AR S
o AR (R K
g LRI VR A

a. WM, A B RO A R (
P IR A ) 2k AR A
S AIVEUR, SAP I H 22 00 2 R AR 3P g — o
FACTFBE . 76 FURT R KR A 25 e 406 8 M (5 3
RSO AT 2 AR — Xk
e P [ 30030 B I 3 K S 4 K bR T
WLIF R BR B 4002 AR eI o 8
A48 D 24T 0 26 , ) 7 MR DL S AT 1
BT 2T K R 3 28 =0T 11 L Y VT T 3 DL R
SV P R AT T 1 28 Sl 13 B |
R 1T 5 B AR BT VT B £ K4t
g s Pl (1 3) . ORI A T B8 AT 7= B
77 IR B 5 2 Rl el 405 2, M L g £ K
VEURHEAT R

M2 2K 256, 8 km 35 T £245 1 94
(RAPIIX AP BRI T A A W M
B 26 S K LR T L AL e
30 T DA AR THEe P X B R T BtV

b. GG, 0 A XA K S K
SBT3 3T SR s , 508 20 38 15 PO
o 1 R 224 b2 T, 0 FE I Rl ke )
K 5 R R A 10 E YA
—JBGE T RSk R, T L HE A i 1
i it 5 R

HUR eI FFAbIT B 1 4R 4 T B



5 . o“ﬂff\] y
— PRI ey N
— g W I T
2R L e R o
45 wia AT Y
.- M I
Hitid o v &
PR ks o) " g e
A ~ I TLIT LA L ST \ G
- B S PBEK B 114, Sk W —
T g S ) o i {
e
{X_‘ Sy ‘» )
ek, ~
i =IH /
A ,Jﬁ\“: ) B ST SRS
P ' oI LI 127, 3kn
LR B2 i B
: L AT
) Uas
‘\ g \,‘Nl
* 7 N KNI BK R A
~ g I N SRR 15kn |
3 KEBREGIE &R SHRPEE
FPp AT A RO PR AL TR v REXS 0267 ORISR WK B RN 5 B2 W G o 28

ARRZR  FUTE VT E A R B s, T
038 ()3 £ 2700 25 7K S AT Y = TR AR TR
PR o 3RS 415 A o 1, G TR £ K
1999 m, dE 3 VUM f 8 4 1238 m, f 38 K BT
3237 m, T KB U PN K AR 4 B el A, A
I TUAFAS I A0 38 1) 2o 0 R0, T e 00 K e e £ 36 1Y
PN I A0 28 1) 52 T A 38 B 3 8 DAL

c. MIARVLAZME, FHREIEZTER EA
T I BT B SR 3t ) /N R A, 3 5 VR IS
I VT ER A B R Bl ) R - R RELES 21T 7
SR H 38 R A AR ) SR

ST VTS0 e AT KR Lk YTl Bt
HARIRKIBEmAE R, nT LL R R e e K 4% 5
IUEIUR (3 ) ORI BE A RV 3 58 I S
filt, DRI, RSO R A VTR BT AR 4 it el 2 £ 3
FSRiEIE , TR B AR, B 1254 m, [A] A
FERSATTAGSFN T Ay A A5 I T8, 388 0 K e ke b 1 3%
() 7K 77 32238 [ B A T4 A5 It e b i At g A
PG, (AR Ry KR WA 4 5 7K 77 AR AR
A 3 3 A S A b

d. fOIEHETH B, 028 N T B I 2 A
IRAK L TR TF % 1 il 0 2 05 R PR 20 W
Fi PP E SR D) B D 78 28 U £ 2 R 1) — P L 2L
FE REC G @A ST R RS KPR
W AUTT I RN e TARALYE M 27T AR 20K
TR LA 20 JE Ea 2 IGHE 0 | T AH AR T J RIS )

T, Bmis fa S PP R A AF R IEZERE ), 2 8 AR K Ik 1)
R A EEER

kg 5 il R T W AR A, T A R X SRR | R
SRR 400 K e b, 3 7 A 5 L 4 hm
() £ I B RO , AT 32 5 W B2 R A £0. 288 1
AESEAHES sk SR S T BT A R R,
PO AT ORI I TG A R R g B
B4 KRG KA DR SEEDREE | = | R IR
il R R SR AT,

e. HIRLKMERMERT .0, NEINA
A8CHl DR £ LKA AL 0 28 B U R e e /K R X 4 T
TR RV WA B g K H, TR S i 2T /K[ 2
ARRE O, %D ARG RO AT 55,
P55 BB T I UK A A W R B i 75 28 ST J 41
JRIAT LS ] N S G SR S I A W |
B/ R LR 2 ) TAE 2T BT )
FHLVLE AR 2R e i, B A T IR |
WfE AP ERNEE AR IR RS A R E 2R
IR o B8 P LR AP B R S FH S5 e 5%, ElE it 217K
MR E6 . KB RAREE HOm
HEERE A 2K IR B Y £ 2 BRSO AR i £, R £
R AT RTIIE 5T, X 2R B AN r Ak
IFEH
3.2.2 #HIFEHkiL

MR A BT, KW KRR AL TR A A~
LR BRA RN, BV SR AV FoR (8 4) (B

. 77 .



JEREIL R R
Lt i 3 i

B4 AHMERRSRIEGKFIBFHLELR
MRS MR 7 BT AR AL B R AR IS 0 2= B g 17 I
SEBRVIK R VU VLB A B RE T % 6 6 R
AR TR I 2 — | B ITI 2R — S RIR A
BRIPE o Ry S G b O 4 AR 3 #0208 7 R 37 1) AR S 3R 85
TRV B BO RN 7 S AT R, E T T HOET Y
Bz, [EEE, S T AR ORI AR X e ) f1 28
B I Bl AN AZ 5, XL RS B T SR B A 42 s
JPE T Tk
3.3 ELEESEE

A S VR B R —Fh B AT AR BB B R, [
br F 2 EZEIT R T AT, H 2000 47
e, FREBRVL i) BROIT AR R TR A R I A
HRBG ST e T AR AR B SR X R e iy A I 3
IR A SR H AR 8 AR 3 T KSR B R e e 7K 1K
o T AR AR A AR AT M R o5, 78 TR 7 SR T I 2L
il A A T AR

a. TEREWK ZEF s 1, 8 i oK IRFLES & &
B, 700 m? /s Y AR 250 i 7E T S0 R | i
FIFH A F AL & L 3 B 3 o, TR DA 9t 3K 9% U
IR

b. FEA2E7= BRI, 24 i Ok AR A , J6 B
TR SR TN T 0 1] 85 5 R o i e SIS T e 7 B

c. fE4—7 H AR T 3000m’/s B, HLu
A2 5 v [0 ] g R 9 B £ B8 K U X A0 28 D Y
FITEAE T, Wl /2 0287 B F 4 2K
3.4 KESRPEEHRITERBIES

TR A R AR 2L T AR 153 SR B 45 33 K A 2
PRy it , 2o H AT C 20 B A B it , 280
PeAb s , NEOR R B ZE AT,

i FE =B AR OB 1T B R Y i
AR X AAE ) | U RV A E | E R N T B
Yy BETHTSOR M 0 R ARG it , e K AKX
] T AR P IR A O £ S 0 7 B 3 S A0 2GR 5
M REAS 15 B A OS2, RIR IS |, & 1R &

.78 -

YRR KA HLZE s T A8 8 BN 7 B D e T LAAS
BURAR JEU A TACHE A1 e =T 1 Rk Rk ™
B 7 ) £ n T LA ) 2 287 B A BB AR B A e
WL Pl B HEAAN A2 5 ), 217K 22 Be ML
ARl RPN DS NG R NS S Ny e E Sy
IR HLATOK PRI 3 il 3 T B
VRIS PR, Al A7 RCPR AP R e e J IX R 0 9T
BealA i 2 P e, Rk £ T U7 94 PHK A X
A AT fE AR KRR R ek TR AR
ASHIFTIT 2011—2013 4F 3% L8001 Y £2 38 (1 LI 25
N CRIEBUREEY € IS PN 3D kR IERE R R
TEARL, F AT A 5l 3 i 015 ARG , EATTRY
BORERT 1T i R S A S R B A TR, R
Rk £ 24 B8 5l i 1S Ie A A0 52 TR M R Y
2 T DIAD FE A SRR | R R E BRIk 2R [X A 301
TR IR R B R

4 & B

WU B A5 R TR W R OMIAX AL TR T A i B (9 7K
A AR S RUROR I F AR, 23 B T A i ke 7K R X 2 T
S 7R A AR A ) 0 S BT IR R o, DA B T
SEBOMEA SR (0 £ BE e, 2B B SR I oK
A S ORI | LA 50 2 K M) TR X 40288 7 B 3
R ARG IRAI R

TE T — B BE TR B B St v | It — AP k5
UnARPRE K AR S ORI ¥ 52 9 78 0 A A SO fi
R e A FIAK 21 T I R BRI B K FE Y
AR TR

SEN W

(1] W], R s R VLAY IR 5 92 [ €/ v B KR 2
22 KA 2 2013 AR RAE S SCER. db st P IE
AR H R, 2013,

[2] AKARERILAK RN ZE 51 45, G O TRVLER R g BRI [ R
UM KRR T KR ZS 51 43,2013

[37 ARZAE  ASe k. R IT A AR T AKORK L C AR
[M]. Jbst s EFRERE R, 2009

[4] TR, 2 KAE. 7K H TR 0 204 I 0 3 1 208 it
[J]. Pidb7K . 2010 (4) ; 9-13. (ZHANG Dongya, NIU
Tianxiang. Process design of fish proliferation and releasing
station for hydropower project [ J]. Northwest Hydropower,
2010(4) :9-13. (in Chinese) )

[5] AR=Ae DU, BRI = MGG BT ST [ 1] NRER
¥1,2010 (¥8F] 1) . 7-8. (ZHU Sanhua, SHEN Hankun.
Study of salt water governance in Pearl River Delta [ J].
Pearl River,2010(supl) :7-8. (in Chinese) )

(T#% 83 W)



[5]

[6

[

[7

[

[8

[

(9]

[10]

RS EBBRELT]. hE%SKHEK,2013,29(4) :64-
67. (YU Jianming, WU Chenming, CHEN Zhe, et al.
Improvement and ecological remediation of Malodorous
River, Zhongtang River tributary in Ningbo City [J].
China Water and Wastewater, 2013,29 (4): 64-67. (in
Chinese) )

WOLTEMADE C J. Ability of restored wetlands to reduce
nitrogen and phosphorus concentrations in agricultural
drainage water [ J ]. of Soil
Conservation, 2000,53(3) :303-309.

LINA T, DIEDERIK P L,ROUSSEAU S S. Application of

Journal and Water

the gas tracer method for measuring oxygen transfer rates
in subsurface flow constructed wetlands [ J ]. Water
Research,2010,44(14) .4217-4225.

T BISR  IRIEAR A5, IR S T S K
KT AL ROR M BEE [ 1], PR BG4 3 B 2%, 2013, 39
(5): 14-17. ( WANG Hefei, JIA Aichen, ZHANG
Xiaodong, et al. Study on purification effect of artificial
floating island urban landscape water [ J ].
Environmental Protection Science, 2013,39 (5): 14-17.
(in Chinese) )

T, B, TR, ST S YEOK BUSCR TS
[J]. BB 54 R 2011,34(10) : 14-18. (WANG
Jinli, YAN Xiuqin, NING Bing, et al. Effect of floating-
island plant on water purification [ J |]. Environmental
Science and Technology, 2011, 34 (10). 14-18. (in
Chinese) )

H[E B AL, AR 2507 B HORMER KW TS [J]. 7
PRl %, 2010,28 (4) 470472, (TONG Guozhang, YE

Xuhong. Artifical ecological floating fed overviews and the

on

application prospect[J]. Jiangxi Science,2010,28 (4) :
470-472. (in Chinese) )
XN RRE, BEIE 0T AR N TR A ) A R B

[11]

[12]

[13]

[14]

[15]

HX AR W R I I [ ], KBTI 5K TR 40,
2011,22(5) :1-5. (LIU Xiao, HUANG Suiliang, TANG
Tingfangzi, et al. Growth characteristic and nitrogen
phosphorous accumulation ability of artificial wetland
plants [ J ]. & Water
Engineering,2011,22(5) :1-5. (in Chinese) )

REZEEE. R AL O R I E A B A
[J]. BAERRS A5, 2000,36(4) :166-167. (WU
Jianzhi, GE Ying. UV absorptiophotometric determination

Journal of Water Resources

of total nitrogen in plant after K,S,04 oxidation [ J].
Physical and  Chemical
Analysis,2000,36(4) :166-167. (in Chinese) )

g B R AT M. 3 R JE AT B E A R
#1,2000.207-237.

ZEE W LA RIBESE A N TR S KA 3 R G
AR R RIS T SR RE D WFFE [0 ). BRI TS e 5 BT,
2007,29 (7): 506-509. ( LI Jianna, HU Yueli, WU

Xiaofu,et al. Nitrogen and phosphorus removal capacity of

Testing Analysis; Chemical

plant species in constructed wetland for treating municipal
wastewater [ J |. Environmental Pollution and Control,
2007,29(7) :506-509. (in Chinese) )
PRk A, SEbe e TN , 5. Ab3AE 1R V5 KR A P 1
L 5 A T AP A [ 0] BRBE AL 2 41, 2008, 28
(8):1549-1554. ( CHEN Yonghua, WU Xiaofu, JIANG
Lijuan, et al. Screening and evaluation of plant purification
potential for phytoremediation of sanitary sewage[ J]. Acta
Scientiae Circumstantiae, 2008 ,28 (8):1549-1554. (in
Chinese) )
ADCOCK P W, GANF G G. Growth characteristics of
three macrophyte species growing in a natural and
constructed wetland system [ J ]. Water Science and
Technology, 1994 ,29(4) :95-102.

(ki HI91:2015 -06 - 03 Zdl : 7Kk

(LBEF T8 W)

[6]

(7]

(8]

X1 A R B RV K B R R G T A RO
[J]. ANRERIT, 2010 (3T 1) 4-6. (LIU Xiyan, XI
Wangchao. Study on the core system of water resources
allocation in the Pearl River Basin [ J]. Pearl River,2010
(supl) :4-6. (in Chinese) )

BUNE  RAEP, B4R A5, HE TR OC RECEATN R
B0 287 I i A= e AR e A [T ). T R A
Bl2#,2011(12) :121-122. (LI Xiaozheng, WU Xiangqing,
QIN Zhenfa,et al. Evaluation based on the rank correlation
coefficient for pland palnkton biomass change tendency of
fish reporuction spot in Dongta[ J |. Guangdong Atricultural
Sciences,2011(12) :121-122. (iin Chinese) )

JaE S WA SB[ )], AR e #2011 ,36
(9): 79. (ZHOU Ruixue. Proliferation and releasing and
ecological restoration[ J |. Biology Teaching,2011,36(9) :

(9]

7-9. (in Chinese) )
rp LK H RN ) 4 AT m)L B A R s [ N E g
T4 ,2013-01-21(24).

(Wk H 1:2015 -04 - 26

S )

.83 .



