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Changes of water quality in Lake Dongting before and after Three Gorges Project opera-
tion

ZHANG Guanggui, WANG Chouming & TIAN Qi
( Lake Dongting Eco-Environmental Monitoring Center of Hunan Province ,Yueyang 414000, P.R. China)

Abstract; To understand the changes of water quality in Lake Dongting before and after Three Gorges Project operation, the water
quality in Lake Dongting was evaluated based on the water quality monitoring data of Lake Dongting from 1996 to 2013 by using
Nemerow pollution index method, and the spatial and temporal variation characteristics of water quality and main pollutants in Lake
Dongting were analyzed. The results showed that the I, values of Lake Dongting ranged from 1.10 to 2.20, with an average of 1.63
from 1996 to 2013, the water pollution level was between light pollution and pollution, the water quality did not change significant-
ly generally, but since 2010, the I, values of Lake Dongting had been continuously under the average for many years, and water
quality became better. Total phosphorus and total nitrogen were the major pollutants in the lake, the concentration of total phosphor-
us did not change significantly, but the concentration of total nitrogen showed a significant upward trend. Comparing with the period
before Three Gorges Project operation, the concentration of total nitrogen in Lake Dongting and the /,, values and the concentration
of total nitrogen in southern Lake Dongting increased significantly after Three Gorges Project operation, the water quality in south-
ern Lake Dongting deteriorated significantly. The order of /, values and the concentration of total phosphorus in different water pha-
ses changed from flood season>non-flood season to non-flood season>flood season, and in spatial distribution changed from western
Lake Dongting>eastern Lake Dongting>southern Lake Dongting to western Lake Dongting>southern Lake Dongting>eastern Lake
Dongting, respectively before and after the Three Gorges Project operation. Since 2010, the ranking order of I, values had changed
in spatial as eastern Lake Dongting>southern Lake Dongting>western Lake Dongting. The spatial and temporal changes of I, value
and the concentration of total phosphorus associated with changes of flow and sediment conditions in Lake Dongting before and after
Three Gorges Project operation, the concentration of total nitrogen was less affected by the Three Gorges Project operation, mainly

by nitrogen pollution of Xiangjiang River, Zishui River and so on in the four river basin.
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Fig.1 Sampling sections of water quality monitoring in Lake Dongting
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Fig.2 Annual variations of I, value and k, evaluation factors in Lake Dongting during 1996 —2013
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Fig.3 Annual variations of TP, TN concentrations in Lake Dongting during 1996 —2013
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Tab.1 Annal incoming flow and sediment of Lake Dongting before and after Three Gorges Project operation

ABKE/(X10% m®) ke, ABIDE/(I0Y 0O pigvb ks b

# U/ %

* R cppkr (X100 m')  e=pp “ppke (1001 (x10%1) /%
1996— 2002 657 1874 2958 6960 1580 2250 6290 73.7
2003—2012 493 1523 2292 1127 842 1743 226 11.5

BERE ETH(P<0.05) . fiAS WA & IR BE 180 7, (ELA TP Y& BEA B T B, i TN 9 B 2 3 B T (P<
0.05) ; AT, IR RE W) 1,06 TP Al TN ¥ B A AR BE i T (H 2 0 BV 22 5 (P>0.05) . =k T iz
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Tab.2 Comparison of water quality in Lake Dongting in different water periods

B B =R T AEATHT ST RNEATIS Bt ¢
K34 15 Y AR bR
AR T fEEX R T ek AR
44 118 7 1.54 0.37 11 1.69 0.31 P>0.05
TP/ (mg/L) 7 0.100 0.026 11 0.106 0.024 P>0.05
TN/ (mg/L) 7 1.33 0.20 11 1.58 0.30 P<0.05
T 1.8 7 1.61 0.33 11 1.57 0.17 P>0.05
TP/ (mg/L) 7 0.105 0.023 11 0.097 0.016 P>0.05
TN/ (mg/L) 7 1.28 0.17 11 1.56 0.30 P<0.05
kx| I8 7 1.48 0.48 11 1.84 0.54 P>0.05
TP/ (mg/L) 7 0.089 0.037 11 0.116 0.040 P>0.05
TN/ (mg/L) 7 1.50 0.40 11 1.60 0.35 P>0.05
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Fig.4 Annual variations of I, value in Lake Dongting in different water periods during 1996 —2013
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Tab.3 Comparison of water quality in Lake Dongting in different lake areas

) N - = T A FTHT =i TRETT IS SEHIM ¢
WX bR Szt ey
BB P bR R P g REREER
Y J 18 I.{8 7 2.14 1.33 11 1.75 0.47 P>0.05
TP/ (mg/L) 7 0.142 0.092 11 0.114 0.035 P>0.05
TN/ (mg/L) 7 1.12 0.15 11 1.31 0.32 P>0.05
T T 2 18 1.8 7 1.33 0.14 11 1.69 0.37 P<0.05
TP/ (mg/L) 7 0.085 0.009 11 0.103 0.031 P>0.05
TN/ (mg/L) 7 1.20 0.09 11 1.57 0.37 P<0.05
2RI 2 18 1.8 7 1.46 0.28 11 1.68 0.21 P>0.05
TP/ (mg/L) 7 0.090 0.024 11 0.102 0.019 P>0.05
TN/ (mg/L) 6 1.51 0.25 11 1.76 0.26 P>0.05
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Fig.5 Annual variations of /, values in Lake Dongting in different lake areas during 1996 — 2013
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