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Comprehensive Assessment of Danjiangkou Reservoir Ecosystem Health*
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Agizat  Seasonal investigations on water environment and plankton were carried out from July 2007 to May 2008 in the
four selected regions of Danjiangkou Reservoir (Regions Danjiang, Hanjiang, Qushuikou and Wugqing). Ecosystem health index
(EHI) and trophic state index (TSI) were used to assess the ecosystem health state of the reservoir. The results showed that,
the health state of the whole reservoir was at medium eutrophication level during the study periods and displayed a decreasing
trend spatially as follows: Danjiang, Qushuikou, Hanjiang and Wuqing regions. Besides, the health state of some regions
displayed seasonal varitations: It was at medium eutrophication level in the regions of Danjiang and Qushuikou in the whole
year; it became worse in Hanjiang region in summer, but medium in other seasons; the state of the Wuqing region was worst
or worse in the whole year. Moreover, the comparison of assessment results from the two methods concluded that Danjiangkou
Reservoir belonged to response ecosystems, and EHI method was suitable for the assessment of its ecosystem health state. Fig 6,
Ref 34

My\gmcb Danjiangkou Reservoir; aquatic ecosystem; health state assessment; trophic state assessment; spatio-temporal

variation
CLC X821 : X524

B RENNEIRMET ARV RAAF IR NI TR 25 R T R 2 (VL2 00 8K 5, 248 5 A 5 — A e
SANRS IR, YOS RGN R KB AEB R, B RG22 R C MO ST AR A T T30 L0,

N SR T SR T . SR, 2 Tl ST TR 4 H: 75 5% G f BE  Rapport T 19894F B it ik, ik e
T, N KGRI R R, RATS R IHEA AR 2 Rt B — A 25 28 G0 7 L AT HO R M T R
RRACRE SR 5 AR 9 BESRT™ T IA T RS R GEN i ) 1 AT 4 LS R L IR AR 4K

KB TG OL, (EHCE 2 BICR IR, i Z MRS IIE gy, Sk sk 25 2 Sefd BE v LU 3 15 97 (Viger) . 414045 4

IN=H

U DAL T2 3 R 21 DRt 48 £ ST TR /K A2 265 35 27 L i (Organization) FIYK & 7] (Resilience) 3™ FRAE 2 L0, A=
PR AR F IR JHREHORHE — IR BIVRGEREE o2 e v g SR WO B0 — R 0, SR b5

Wk ET: 2011-03-03 B2 H . 2011-04-28 BEABRGEMBITIRGL, I ER RS AL MR AFAE

PR C b BRI (No. 2006BACIOBO2) AUKRIFEAGE g i, S UM Bt A7 91, 52 30 A4 25 2R S 1 B o T
ATV BHIFL I (No. 201101001) %58 Supported by the Key Science e N ) )
& Technology Pillar Program of China during “11th 5-year Plan” Period FRELR R, R, A28 R G0 45 4 21 i S HH g 3 T A AN (R

(No. 2006BAC10B02) and the Public Welfare Special Fund of Ministry 78 S M D 2 e > e A N
)y L, TEBRILIR TV ) N
of Water Resources of China for Scientific Research (No. 201101001) H BRI {E HERFHRES ARG A Bt

** W H{EH Corresponding author (E-mail: ghcai@ihb.ac.cn) PN IR T 4 2 — 81,




TSR AE SR AR A A A R G BT 5T O 16 Y B VE A
71k £ A Jorgensondt tH [ — E WA P BR PO, M AR R A
2SS (DMM) FIAEZSBLA (EMM) W #0240 7
00K AR SR A £R G il BRI 0, TR R AR Y
E RPN T R —— AR R G AR RETE A (EHD) 30945, Bk
BB Ty SR X A A A R e R R R AV Ty vk, i
K P R A LL ) ST e 9 2 11 A A SRR T U AR T
AR R G g Bk D0 B R iR 32 BT O, KEAER R
G A FE SR PT AN S LA A AR 22 45 B 1 BT PR
IR K G TP 28 TR K TR I, A S R W RS
R B SR B S ARWF I R A S R G fd 5 4L

(EHI) %, #55 EFRRESIREGE (TSD X FHT LR AT
FEPEAY, BAE T KA ZRO, R A PR LR A 4.

0141 R 5% X IR A 1S B

FPHLEURPEREFPHTICADITLIF0.18 kmAk, J2 i PHT
IR X2 B T BR K R, R DX B R L 74 Bk =44,
iR FH9.52%10% km?, £ AR IR HE4.09%1010 m3 14 JE—
JAE HLB R, A E TR SR 2 A A A B KRR R TR, R R
AR AL R TR 7K R .

FHL O KEE

Danjiangkou Reservoir

1 skarnt 4

A B PRI K R B B RRAE BRI 2 R 43 A4 X ik
EORBRAL PHUFERX  BULEEX, Bk, HFHAEX ().
PRI X 3% 44 R BE 5 (D01, D02, D03, D04) 5 BT JEX
B E AN FRE S (Dam, HO1, HO2., HO3) ; Fd 73 Bk 1% & 1
ARFE (TC) 5 HHAEXBE E 20 RAE L (TOL, TO2) . F
20074F7TH ~20084F 5 4% Z= i A7 R A 2 (20074FE7H ) |
B2 (2007411 &2 (20084E1H) | 2= (20084F5H ) .
18

X AR B 5T L1V 140 ) SR B 7K ORE PR U0 40 ke e
FEIR SR K 35 R HE10 LR 2K HEIFR G 3894], H610 mLIB &
JKAREFH T ¥4k Fa (Chla) & & AYIE , 47 [ 5256 %
UV-1800ill 7 , ELKJr 12 BSCHR[15~16]; HL1.2 LI & /KHE
U7 G 5 R VR [ 5E , 2048 hUUHE S W W R 47, T
T e S R A T, BRI S Oy vk S IR Ok
[15~17]; 53610 mLIE & /K FE, 337 FH e it i K 2 Ak (A
pH<2, RIRARAE, FF KA F8 AR il , J s ] 5256 % )
P 22 3 K BT (SAN++, Skalar) I 3 /K447 W
FHBRECIA £ (Secchi disc) BUI7 M E . BF AR AL BOAE i b BEAE
Z P EA LSRG 5 (CERN) B0 953E 17,

18 {3
AR RG R EEIE B (EHD) 55 148 B 45 32 H B A

Danjiang Region

N
o 5 10 20 km
- —

BULER

Hanjiang Region

o BEAEK

Wugqing Region

BkO

ushuikou

E1 PRI OK R S E

Fig. 1 Sampling sites in the Danjiangkou Reservoir
FHIE X B4 RAES (DO, D02, D03, D04) 5 BT X B4 RAEA (Dam, HOL, HO2, HO3) 5 M2 UK HBEEIASRAER (TC) 5 TLFFAJE

X5 B 24N R AL (TOL, T02)

D01, D02, D03, D04 in Danjiang Region; Dam, HO1, HO02, HO3 in Hanjiang Region; TC in Qushuikou; and T01, T02 in Wugqing Region

87

http://'www.cibj.com/

Chin J Appl Environ Biol ) JH 53551244k



FHULK A S R GRG0 1]

88

S PR 0, AR AT | AT EevE . R A K gE AR
Fi b 8 B D 0 20V, 36 BRUVE E AR AE W i (BA) AR B i 4
b, Wi sh AW i (BZ) R liFsh B i (BZ) 57
YR (BA) BILLIE (BZ/BA) | BBt (Ex) Fl4% i B 5
(Ex ) VENT RIS ; BTSN IR A TS R Gk 4 1
$(BHL) R F8ARACEE (i) 5 fe)m il F oA e
BRGEREFE % (EHD) .

EHI = Zw e EHI, (1

A, EH%&Q%%%&%%%%?&%&; oA T A A0 48 A 114
ANEL, AW = 55 EHLR RS SN 0R 104 8 R G fa B4
TR RN E PR A E.

TEA TR AR BT S, SEER PR TR Y B &= (BA)
i 4% Zali 52 #% B = 405chl.a (pg/L) PURE TS %
liFsh Byt (BZ) Mifiihe RAEY) 3B =17 iffe 2B
/24.39% PRS0 = bR e B (Ex) FIZE #4 fig o

(Ex,) AT AR
Ex =) WB, @
i=1
Bx, =3 2w, o

i=1 1

Ab, EXHRERT (J/L) 5 Ex NESHRERT (J/mg) s my )8 Tk
YA LRSS AR AR EL, ARWETEhm =25 W SRR AW A AL
B AT AL B 45 - (J/mg) 5 BAAES RGH Sif A WA
BUBLAT B AW (mg/L) 5 BoR ZR S8 W S A W0 A HILIL 43 1) AR
Prik (mg/L) . AR SCIE B 7 AR R it 30 40 1 30 AR 0 A BL
WM bR, AU 22400 3. 4F01144 20,

%%‘E,ﬁﬁ@ﬂzﬁﬁ NI wa o

R O]

b, o WO E TR 545 6 5 4 b
BAMIAK 0 nly bR A4, ABRIE T = 5,
B FOR SR (TSD) T Carlson FMR BHOEN,
P B TR HOT M AR ERS), £ B Chla (pg/L). SD (m) | TP
(ng/L) SRR B TR AP A8, TR A L
SR IEAT PR AR, T R0y

TSI (Chl. a) = 9.81 In (Chla) + 30.6 G)
TSI (SD) = 60 — 14.421n (SD) 6)
TSI (TP) = 14.42In (TP) + 4.15 7

TSI =0.540 x TSI (Chl.a) + 0.297 x TSI (SD) +
0.163 x TSI (TP) ®)

U TR
FLinear Regressions3 A7 T AN [F] X 45 EH RN TSI 45 14 ¢
2, ARG AT TESPSS 13.051 4 HF i 47. F] HORIGIN 8.0%%

N SHEL A °44t  Chin J Appl Environ Biol

http://www.cibj.com/

PEXAS 7] X 35,44~ 22 BE B9 EH DRI TS5 31336 47 %6 L 434

T BRI SIEN,

MG A 25 R Gefad e RS B0 (EHD) 54 X, XPHT Ik
JAE 2007477 ~20084F 5 1 [a] 1) fidt B RS HEAT A, 45 5% WL IR
2. W ATAL, A RS K A RS R 75% I A S R 8
fa e 18 50 (EHI) {8 52 R 7E40~601 25 AL L B Y, 4% IR 21
5 7R G AR B IR A 06 R 2, AR S i )P a
KT 110 4 A e BRETR 25 Ay vh 45

PR K 4 RESAESEX EHIE (K2) BoR: BEHA
J X 2R 45 1) 4F ST EHIE 76 20~4 014 725 16 38 Bl N 41, HoAts
3N X 94N R A 19 4F - Y EHIME 24 75 40~ 60 14 28 44, 3 il 1N 5
HLHR PR DK R 45 B IX AR S EH A ([&13-2) AIAL: PR
DX UK BB R X A 428 B2 SF- 24 EHIE 1 728 46 8 TRl 241 75
40~608 25 AL Bl P, i T 75 A X (4 - 35 EHIE 75 20~40718
FBL A 310 B PIT L DOV RN BOK P34 PR IX (19 A 25 &R G fid etk
BATE, AFAEXE TEBREEZNERX; B4
Xt BREDR 25 B A PR XS HOK TS0 XS5 A

X, PR K AR 25 R G BER A5 A7 7R 23 ) 22 5.
60
B summer
[ Autumn
50 7222 winter
Spring
"77] Average
40 ] .
_ 30 L
I L
w
20 ¢ % [l
10
0- rl 4

HO1 H02 HO03 TO1 TO2

FEAS Site
FE2 FHLE K4 R 4228 i EH LA AN AR E EHIE

Fig. 2 The EHI values for four seasons and its annual mean in

different sites of the Danjiangkou Reservoir

FPHTFUK 24 X 45 I EHIE (K13-b) 7R : 25
XA A R G ROR S AFE T D 8. PR X AnOK
F RS i 45, DU AT AR O 28 3 Hoe =
0 BOK VRIS 3 JE DX At AR 25 249 D v 28 T 7 AR IX
TERK B E 25, TE4 AR 225 HPHL KRR A2
ARG RFCR S W AT TR (K3-b) , MBS EEE>
g E Sk
212)

KA SR G HERAS S W B R VIO, BE



U S @

89
a HE Summer ??ﬂﬁf%fﬁ%, mUE#&%%@%%%&*ﬁXﬂ’Eﬁ ﬁiﬁlzﬁ?TSI
I Cv 937 s, ATAS PRI K R (7 R A5 FR 8 (T 4) . KA
ol a0 7] B e TSI PP AzfE - TSI<40 W ZLEF2, 40<TSI<50H 53,
’ 7 7 9 SO0<TSI< 704 & & 5%, TSI>T0 MM & 5 770728, Al 45 T K
% 74 g \ e
LB 2 T2 4% B 1545 5%010 TSI 7E40<TSI< SORITE [ 14, 25% 019 TSIfE
— 7 - 2 / N
T 7 7 <40, 22.7%7ESO<TSI< TORYEFE A5 piy AT JPH T 1K 2
20 {8 B TR R PE TR
7 7 141 45 BE 47 1 TSI RIS 46 P2 X R ) 245 (9 TSI
10 % {8 07 PRI A K RS FR S AR I 28 2 25 Hoh PHL R IX.
/ FDOL X E SRS R E IR BORKIR R E TR, A
0- — P S -, N2y N
D X R e E SR (EARES-a) 5 HIUEKEFRREBBEHENHE
= Site B BT FE D> PHT FECTOK . B2 PHT B I
I, WOKFUCRFUE SR, DULREX A E A X B 5 85
50 - ]
[”~"] Average 90 4 a — iz{zmﬁr
- ] 1 222 winter
40 - f 80 + [ spring
2 E 7] Average
g 70
30 4 1
E / 60 -_
g
20 ¢ é - 50 1
9 F 404 7
1
10 A 30 - g
i
20
7
0 / Z | %
Summer  Autumn Winter Spring 10 4 %
[f[E] Time E é
K3 FHL KA R XA PR EHIHE (a) 0=
4 ZE Y EHIE (b)
Fig. 3 The EHI values for annual (a) and seasonal (b) means in
four selected regions of the Danjiangkou Reservoir 904 p
A: FHLERX; B: UK C: IWLFEX; D: HiFAJFEX 80 -
A: Danjiang; B: Qushuikou; C: Hanjiang; D: Wuqing 70
90 + 60
4 7|
80 % 50 ?
70 | "] Average g E 40 N
] h i §
i 7
601 I g 30 + N 7
_ %0 i fi ; 20 - N
2B v ?
" 7 b ’ ; I g 10 +
7 7 7 Y 0 -
g g i i 2 g Sumlmer Autumn Winter Splring
é g i E ; | B[] Time
7 7 7 7 .
2 1 il g S PRI IUK 4 KA F I TSI (a) F
: -L-L L AT TSI (b)

D01 D02 D03 D04 TC Dam HO1 HO2 HO3 TO1 TO2 . .
Fig. 5 The TSI values for annual (a) and seasonal (b) means in

FERL Site
4 FHT UK 4 BE 5 AN 25 i 1 TS T AR SEH TSI four selected regions of the Danjiangkou Reservoir

A FHTFEX; B: BOUKIT; C: WLFEX ; D: HFAJFEX
A: Danjiang; B: Qushuikou; C: Hanjiang; D: Wuqing

Fig. 4 The TSI values for four seasons and its annual mean in
different sites of the Danjiangkou Reservoir

http://www.cibj.com/ Chin J Appl Environ Biol )i 5% Ei A4k



FHTLK A S R G R W 1]

90

45.00—

40,00 ° "

EHI

35.00—

30.00—

25.00— o

60.00 70.00

TSI

50.00—

40.00—

EHI

30.00—

20.00—

T T T I T T T
30.00 40.00 50.00 60.00 70.00 80.00 90.00

TSI

55.00—

50.00—

45.00—

40.00—

EHI

35.00—

30.00—

25.00—

I I I I I I I
20.00 30.00 40.00 50.00 60.00 70.00

TSI

55.00—

50.00—

EHI

45.00—

40.00—

T I I I T T I
30.00 35.00 40.00 45.00 50.00 55.00 60.00

TSI

6 FHT K 4> 2 B 1 35 R G FREH5 B EH IR FopR A8 BT STAY [l A5G 5
Fig. 6 The regression relationship between EHI and TSI in the Danjiangkou Reservoir
a: B2 b: BkZE; o0 25 d: 2 a: Summer; b: Autumn; ¢: Winter; d: Spring

PR RSO O 8 R, BURTBUE TR, A
PEX N B E SR A FPHLEXMBULEX & &R, Boka
NFESR, THAREX B EEIR; HFERITAEX N E
HIRAh, HABIAFEX B E IR (K5, b) 5 HIZREE TR
S RBEENEFSH TR T
23
TSIE IR R SR EL /R PHL K PRI A b A rp s IR R 2

(F4), BFRERAAY) A MR R OC, RV T i R 28 A 25
RGO AL N R A A R GE R, BHIS AW i LE, it
AT LA TSTE SRR S 15 505 EHLE L R M A G 6 &R
P 6.5 7 PHIT K J3E 44~ 2 JBE A 25 AR e At B4R % (BHID) 5 0K
FHIRREIRE(TSD B BFE A, HR AL (9)
(10) (11) (12) 5 BEWIFHT IR BT T ma b B AR 2 R 58, H.
A SR G FREAE B (BHI) 36 T PHI H K A 25 R G ek B
BB

N SHE 4244t Chin J Appl Environ Biol

http://www.cibj.com/

EHI = -0.607 x TSI + 69.277, r*=0.899, P < 0.01 9)

EHI=-0.622 x TSI+ 70.507, r*=10.792, P <0.01 (10)
EHI =-0.737 x TSI + 80.832, *=0.974, P<0.01 11
EHI=-0.816 x TSI + 82.577, r*=0.949, P <0.01 12)

AR G FEAE B (EHD) AR b 3 5 FI58 38 156 T #4
12 B RS R GAE RV (B AR R AN 1, MR T R
RE X A S R e FEVEAT 5 B 04N, LR R A S RSB A
A L L5 14 7P DR X AT 205 {32 T 32k o2 Ao ol oy 28 A 285 AR 45
TR SRR E 4R R, X T AR R AR SRS, oS
W& RS R R EA VR AR IR E, WHZ T EAK
T8RN, ARSOR A 25 R Gl FRAR BCEHIAN TSIE IR R A48 4L
PR TAN 7 125 () IS X PRI K 2R A 285 3R e A BROIR A R A7 3
r, GER R PIRRTT 3E BPEO 4 R — 2 I RS R SR



FEEC (BHI) 3208 & TR P DR B9 A 25 R G RRR 0L,
BB T K 2 i Ry R AR S R 4

19934 DUIL R X Ol v gy 3R AL, PR IX 8 3 - & 3%
R 20054F FHT K AT AL T v i Rk 25 0, ﬂ:ﬁ}?%éﬁ%
R PHT FUK B R RER S b 45, TR FrhEFRRE, X
FWFHT FUK PE— B H5 R AP KRS RS S4h, HiA
ARG AR RS AT A ZS (B 0 22 S M B0 9k 8. 7225 1)
b, AEAFEXAESRG @RS ELEINEX 2, 4

wEFRIRA. R AR, 1R X R T Y o P )
?ﬂ%ﬂﬁﬁa‘iﬁzé’ﬂ/\u S IC A A 52 M 3 R B3 PR X
DUTFEX R T8 R EX, SRS EFRE AP, X+
T2 DRUR FHT RN B R 2 R 7K e AR AR B9, St E T

?ID7J<E§%§1ZIS$ RO BER S LR A B TR AR
ﬂ?"‘fr{llﬁkﬁ?iuf{t U IR R BB E =

R, TSIE FRARAS T Bt /R LA TR R 5 R E R
SRR XA Z= KRB AR, BRI 28 55 T A Y
AR, TR A BAR, ARG FCRASB. B
25 ) Py T 3L 3 4 45 P B 58 TR 140 A B TR i R A ) K i
B, FBOT R Y AR, RS RS RS R 2%
P RE K bR H 26 TR Y EE K R M, PRI K Y
KR EERAR 7, KT B DR e ok a2 3 FE L. BB HHITK R
ARG BRI A AR, (H 2 B K PR RN, KA
&, KT R R, DL OK BT R N A& Sl in il , ] e s
M) 7K JE AR 7K JBE 021, 53 A0 PRI JE DX PR R FEAE K AT 55, A 3T
DL ISR K T PR A, 3R G A2 T Y T N W A K . R
PRI IR A 2SR BT K o e Al FL T B, 0% I R
ARG BRI, B A A5 SR BURE N 4 e, (R 4K R
A 7K .

1 Constanza R, D’Arge R, de Groot R, Farber S, Grasso M, Hannon B,
Limburg K, Naeem S, O’Neill RV, Paruelo J, G. Raskin R, Sutton P, van
den Belt M. The value of the world’s ecosystem services and natural
capital. Nature, 1997, 387: 253~260

2 Cai QH (35FK1E), Tang T (JH#%), Deng HB (XS4 £%). Discussion on
freshwater ecosystem service and its evaluation index system. Chin J
Appl Ecol (B 1A= 357#412), 2003, 14 (1): 135~138

3 Karr JR. Biological integrity: A long-neglected aspect of water resource
management. Ecol Appl, 1991, 1 (1): 66~84

4 Norris RH, Hawkins CP. Monitoring river health. Hydrobiologia, 2000,
435 (1~3): 5~17

5 Rapport DJ. Myths in the foundations of economics and ecology. Biol J
Linn Soc, 1991, 44 (3): 185~202

6 Rapport DJ. What constitute ecosystem health? Perspect Biol Med, 1989,

1] alearnf- 45

10

11

14

15

16

17

18

19

20

21

91
33(1): 120~132
Mi WB (KX %), Fan XG (3% W), Liu ML (X H). Health
assessment of Shahu Lake aquatic ecosystem in Ningxia. Chin J Ecol (4=
ArpZri), 2007, 26(2): 296~300
Li FQ (Z=Xi), Cai QH (¥4 5K 4E), Tang T (FE¥#), Li DF (22 =F), Yang
SY (Bl £5), Xu YY (##EFH). Comprehensive assessment of river
health based on river environment factors and aquatic organisms. Chin J
Appl Environ Biol (i Fi 5 ¥ 58 A W) 4 42), 2010, 16 (1): 38~45
Jorgenson SE. Exergy and ecological buffer capacities as measures of
ecosystem health. Ecosyst Health, 1995, 1 (3): 150~160
Xu FL, Tao S, Dawson RW, Li PG, Cao J. Lake ecosystem health
assessment: Indicators and methods. Water Res, 2001, 35 (13): 3157~3167
Xu FL, Dawson RW, Tao S. A method for lake ecosystem health
assessment: An ecological modeling method and its application.
Hydrobiologica, 2001, 443 (1~3): 159~175
Liu Y (X17k), Guo HC (¥#4¥%), Dai YL (7K 57), Lu YF (ffi#kig).
An assessing approach for lake ecosystem health. Acta Sci Circumst (¥
iRl 2247, 2004, 24 (4): 723~729
Xu FL, Zhao YZ, Zhan W, Zhan W, Zhao SS, Dawson R W, Tao S. An
ecosystem health index methodology (EHIM) for lake ecosystem health
assessment. Ecol Model, 2005, 188 (2~4): 327~339
Cheng QL (W FEH]), Zhang J (5K 7%). Analysis and Assessment on
Present Water Quality in Danjiangkou Reservoir. Environ Sustain
Develop (58 5T 548
Zhang ZS (% 5%%), Huang XF (B ). WROKIFUE A WO BIF 58 05 12,
Beijing, China: Science Press (AL 5T: BF4 i iittl), 1991. 252~269
Wang JJ (-E ). T ER KSR, Beijing (AL3T): Science Press ()
SERAD), 1961, 21~282

), 2007, 1 (1): 12~14

Zhu GY (i# #57). Studies on taxonomy and distribution of Rotifera in
typical zones of China: [Degree Dissertation]. Wuhan, China: Institute
of Hydrobiology, Chinese Academy of Science (87 : H1[E R} 24 B /K 4=
AP, 1997. 25~152

Huang XF (##£ K), Chen WM (), Cai MQ (245)7 44) eds.
Survey, Observation and Analysis of Lake Ecology. Beijing (&%),
China: China Standards Press (' [E #5 i H itl), 1999. 27~105

Cai QH (Z£JKX1E) ed. Protocols for Standard Observation and
Measurement in Aquatic Ecosystems. Beijing, China: Chinese
Environmental Science Press (Jb50: [ ¥R 55 Bl 24 H fitt), 2007.
29~110

Zhao ZY (X EEEZ), Xu FL (R 1% %), Zhan W (%1, Hao YJ (RS E B,
Zhang Y (3K 55), Zhao SS Gt iF), Hu WP (] 4EF), Tao P (Fi#). A
quantitative method for assessing lake ecosystem health. Acta Ecol Sin
HEZA2EIR), 2005, 25 (6): 1466~1474

Wang J (F3#), Wang J (£ #!). Some problems in the coversion among

http://'www.cibj.com/ Chin J Appl Environ Biol [ FH5REEAY)2F4%



PHL KA S RGUERG AT 18]

92

22

23

24

25

26

27

28

chlorophyll a, biomass, and production of phytoplankton. Wuhan Bol
Res (RIUH Y 2EF5%), 1984, 2 (2): 249~258

Li YY (ZEE¥%), Gao WL (50 #1), Wang QL (L PiHkK), Liang ZA (3
F42), Hu LQ (W] %#), Cheng X (F£/7*). Research on the biological
monitoring of water source areas in the Mid line Project of Water
Adjustment from South to North. J Anhui Agric Sci (ZHUA M FL2F),
2008, 3 (16): 6929~6931, 6955

Xu FL. Exergy and structural exergy as ecological indicators for the
development state of the Lake Chaohu ecosystem. Ecol model, 1997, 99
(1): 41~49

Carlson RE. A trophic state index for lakes. Limnol Oceanogr, 22 (2):
361~369

Matisoff G, Wang XS, McCall PL. Biological redistribubution of
lake sediments by tubficid oligochaetes: Branchiura sowerbyi and
Limnodrilus/Tubifex. J Gt Lakes Res, 1999, 25 (1): 205~219

Cai QH, Liu JK, King L. A comprehensive model for assessing lake
eutrophication. Chin J Appl Ecol, 2002, 13 (12): 1674~1678

Kratzar CR, Brezonik PL. A Carlson-type trophic state index for
nitrogen in Florida lakes. Water Resour Bull, 1981, 17 (4): 713~715

Xu Y'Y, Cai QH, Han XQ, Shao ML, Liu RQ. Factors regulating trophic

status in a large subtropical reservoir, China. Environ Monit Assess,

N SHE A Y244t  Chin J Appl Environ Biol

http://www.cibj.com/

29

30

31

32

33

34

2010, 169 (1~4): 237~248

Zhao ZY (B % J0), Wu YY (3R #i#0), Zheng IM (K535 ¥). Study on the
trend of lake eutrophication in China. Res Environ Sci (P55 Bl2#1F5%),
1991, 4 (3): 18~24

Jin XC ([, Liu SK (XU ), Zhang ZS (F5%#5). 1 IF WA PR
(55— WF). Beijing (AL 5%): Ocean Press (HFVE HIiA), 1995. 268~275,
317

Long ZX (JB4RHEE), Yu XG (&2%6). Lake ecosystem elasticity
coefficient: theory and application. Chin J Ecol (4:75%#24%3&), 2007, 26
(7): 1119~1124

Han DJ (i f%%), Peng JH (Z#1E), Jan D (il %), Zou Q (F3%), Wu
HJ (BF£11H). The assessment of food organism and trophic states of
Danjiangkou Reservoir. J Lake Sci (MIF}2#), 1997, 9 (1): 57~62

Kong LH (LA H), Cai QH (#5/K1E), Xu YY (F#EFH), Wang L (£
<), Zhang M (5K §0). Seasonal dynamics of rotifer community and its
correlation with environment factors in Danjiangkou Reservoir. J Lake
Seci (HIAR), 2010, 22 (6): 941~949

Li YY (FEEH), Wang QL (T JKAK), Liang ZA (2T %¢), Zhang NQ (5K
J5#E), Hu LQ (W] 22 #¥), Han JZ (i 7 i1). Bacteria and Plankton in the
Danjiangkou Reservoir. Reservoir Fisheries (K FJifal), 2005, 25 (3):

56~57



