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Fig.1 Diagram of water environment showing the monitoring section in Dongting Lake Area
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Tab.1 Factor loading values of the principal component analysis (PCA)

izt Fl F2 F3 F4 F5 F6 F7
Vi (mg/1) -0.453 0.376 0.155 0.310 -0.241 0.535 0.372
R R ER TR (mg/1) -0.201 0.682 0.258 0.273 0.014 -0.556 -0.055
2zt U (mg/l) -0.666 0.543 0.200 -0.108 0.062 -0.135 0.335
T H AT F i (mg/) 0.566 0.428 -0.131 0.402 -0.229 -0.339 0.196
A (mg/l) 0.775 0.411 -0.119 -0.141 0.282 0.062 0.016
M (mg/l) 0.762 -0.112 -0.213 -0.275 0.299 -0.069 0.184
S (mg/l) -0.324 -0.263 0.399 0.712 0.022 0.012 -0.170
i (mg/1) 0.737 0.201 0.114 -0.118 -0.550 0.018 -0.127
#E(mg/1) -0.673 0.429 -0.120 -0.420 -0.016 0.068 -0.087
FAY (mg/1) 0.213 0.202 0.771 0.011 0.324 0.132 -0.216
fif (mg/1) 0.478 0.706 0.129 -0.057 -0.134 0.294 -0.190
5 (mg/1) -0.546 0.162 0.491 -0.491 0.188 -0.127 0.032
- (mg/l) 0.472 -0.083 0.551 -0.428 -0.405 -0.035 0.126
AIHZE (mg/) 0.416 -0.548 0.530 0.060 0.126 -0.060 0.360
FERIATRRE(A/L) 0.624 0.370 -0.200 0.257 0.408 0.234 0.201
PR 4615 2.536 1.794 1.621 1.201 0.922 0.614
720 % 30.767 16.905 11.961 10.820 7.274 6.145 4.201

FH % 30.767 47.673 59.633 70.442 77.717 83.861 87.957
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Tab.3 Monitoring sections of annual average single factor water quality identification index for different indicators
dueing 2004-2009

EHFIT  Wimsask  JA O BE W B feEilEE FmER f BB il

L 230 431 140 140 2.30 2.40 110 512 1.20

(] ERE 210 422 150 140 1.80 2.10 110 543 1.20
ANGL 230 431 140 140 1.90 2.00 110 5.62 1.20

T3 T 240 442 140 140 2.30 2.50 110 5.63 1.30

7] A 220 421 150 1.70 2.20 1.90 110 512 1.30
BEON 280 532 160 1.70 2.10 2.30 1.10 4.6l 1.30

RES 310 532 180 1.20 1.60 3.30 110 5.02 1.30

AR BE I8 301 492 180 1.20 1.60 2.90 1.10  5.03 1.30

# Ji 11 290 512 200 1.20 1.60 3.20 110 512 1.30
TR 310 532 180 120 1.60 3.00 110 5.02 1.30

HH WEEMHT 310 542 1.80 1.20 1.60 3.00 .10 5.02 1.30
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VBT T 84 T IR 247 B4 31 B8 A 813 ot A 5 W 0 A A 34 PR TR P K R AR R B (]12) 6
IE 2 BT LB, IR EE 48 /K 5 Y e b s SRR B R K bR S B e i, 40 1)
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Tab.4 Comprehensive water quality identification index value and water

quality class in Dongting Lake of different year 3940) , 2004 55'5 @J 2009 EEZ/%

55 2004 2005 2006 2007 2008 2000  a /KBTI JE VKT, 2004
GOKRARIRAERC 4351 4051 4141 3940 4341 4441 AEFE20074F, LA TS YLFERL
el IV v v 1 v v SRR, U R K

JEFE B IRl R A FE . 2007
LG, 1SYFEEBCEH B FTEASH, F20094F, ZEaT5 Y88 4.441, #d T 2004 4
HIZEE K RRRIEEUE, R B RE s, 15—l
3.2.2 REEH LB ISR E K IR T LG BERT B ES AL AN ZEVY . RY . AT X 80
S 3 B/ INTRT O T T R 2 T JE T 3 A S T R T A Sk LS A M T TR, B 1995 4R &
2009 AR A TLEA PN (K 5).

HRS AL, /N | 7 i AT B AT T 25 5 K Bk 8] T A (/K PREE o
FRUE) AR IVKT, H3ANBrm R AEAE] (BIRA B R KRR RE X
K1) Fr AT B K DR . [RIE, ARk TR 1A () 25 5 K B AR R SO e A (&
3) EAL, /N K BUR B LE 1995 4E 28 2009 4FE 1 14 4E [ A8 sk, ELEA R K
BEEAL S, Hrp 2003 R LIET, AKBCROUEAR BN R R IVIOKZEAE{L, 2000 4
IKIFAR IR, SRR E FH K T FbnitE; 2004 450105, KBTS Jefe s e, 42007 4
RIS, HAAEO AR GE S AE VISR L b 7 I I 7E 14 45 18] IR FE B0 HH K i 75 YL it i
H 25 e iy s, Hrp 1997455 2000 4K Biis Je it B fe Ik, ARG ALY, SREIEZK
K FhRAE ; TAE =0 TAHETT)E 2004 4F 2 2009 45, AR ILE IV RbruE L b 2300
BEWK FCRLAE 14 AR K, (HER RS Bb kR, Hdok BRI 2002 4F iz
o ZANKIT B 7K BT AR AR A A AR 5l e i R A K AR AR R AR — 3K

T 100 X R R A EE AR .t AR, R4 AR AR A M R 5 X
JE R A B AR A A FP Tl . AR5 ey, FEOREMKRARRE A, EE RGN
8 NP [ 1 O A ey | B TR ) 1 R s 1 v N N T ol = e 8 7 B 3 N
T BEFRRE,

HIFHBR T EJLUAHSN, = TRMEfT R EEEmMENE, ZkTREA

&5 1995-2009 FEEH S AW E LR &K RARIRIEEUE
Tab.5 The comprehensive water quality identification index value for typical section in Dongting Lake, 1995-2009
=3 Huny
X 45k L)
[i] UNGL I v 1 v 1 I v v v v I v v
] TIF# | | | | | | v v v v v v v
A AR B Y I Y v v v I v Y I I Y v

1995 1996 1997 1998 1999 2000 2002 2004 2005 2006 2007 2008 2009
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Fig.4 The inverse distance weighted interpolation of comprehensive water quality identification index during 2004-2009
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Water environmental quality properties of Dongting Lake
affected by construction of the Three Gorges Project

LI Zhongwu"?, ZHAO Xinna"?, XIE Gengxin’, YUAN Min"?, JIANG Yansong"’

(1. College of Environmental Science and Engineering, Hunan University, Changsha 410082, China; 2. Key Laboratory
of Environmental Biology and Pollution Control (Hunan University), Ministry of Education, Changsha 410082, China;
3. College of Resource and Environmental Science of Chongqing University, Chongqing 400044, China)

Abstract: The water environmental quality of Dongting Lake has been directly or indirectly
influenced by the construction and operation of the Three Gorges Project. In the study, the
water pollution indexes were selected by using the principal component analysis. Then the
paper evaluated the water quality of Dongting Lake based on overweight comprehensive
water quality identification index method, and analyzed the water environmental quality
variation after the impounding of the Three Gorges Reservoir. TN and TP were found to be
the main pollution indexes through the principal component analysis. The comprehensive
water quality identification index of the typical sections indicated that the construction and
operation of the Three Gorges Project produced negative effects on the water environmental
quality of Dongting Lake for the index was higher than that before the construction. Before
2003, the water quality identification index mainly belonged to class III, while after 2003, it
mainly belonged to class IV. Temporal and spatial analysis of water environmental quality
under the support of ArcGIS showed that there was an obvious change in water
environmental pollution distribution after the operation of the Three Gorges Project: some
local pollution area transferred to other places, and east Dongting Lake and outlet of the lake
were the most polluted areas.

Key word: Three Gorges Project; principal component analysis; water quality identification
index method; Dongting Lake



