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Variation of Water Quality and Trophic State of Lake Tianmu, China
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Abstract: Water quality survey was carried out in 2006 and 2007 in Lake Tianmu (Shahe Reservoir) of China in order to make clear the

eutrophication reasons of urban lake-type reservoirs in the middle and lower reaches of Yangtze Rivers and then put forward the corresponding
control measures for such reservoirs. The survey frequency was once a month in 2006 and once two months from May 2007 to Dec. 2007. The
results indicate that total nitrogen (TN) and total phosphorus (TP) average concentrations were 1.49 mg/L and 0.06 mg/L respectively in
20065 which are 2.7 and 2 times those of 2001-2002. The average permanganate index was 3.68 mg/L in 2006 and it is a little higher than
that of 2001-2002. Secchi disk depth (SD) was 1.2 m in 2006 and it is 25 c¢m lower than that of 2001-2002. The average algal biomass of
2006 was 46.39 mg/L. All of these show that Lake Tianmu has been situated meso-eutrophication in 2006 from the meso to meso-eutrophication
in 2001-2002. Control measures of Lake Tianmu were put forward according to the joint survey results of water quality, sediments, fishery,
plankton; benthos etc. in 2006, which considered exogenous; endogenesis and substance cycle of the lake ecosystem in together. The
measures pointed out that it was needed to control the pollution of agriculture, river; tourism, soil and water erosion as well as fishery etc. in
order to increase SD of the reservoirs. TN and TP average concentrations in 2007 were 1.25 mg/L and 0.05 mg/L respectively, and the average
algal biomass of 2007 was 22.56 mg/L.. Water quality variation between 2006 and 2007 showed that the control measures had effect on reducing
nutrients contents and phytoplankton biomass of the lake.
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Fig.1 Distribution of sampling stations in Lake Tianmu
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Table 1~ Average concentrations of TN, TP and permanganate index at different sampling sites in different months of 2006/mg*1.~"

IH 1 H 2 H 3 H 4 1 5/ 6 H 7H 8 H 9 H 104 1A 124

N 0.92 1.91 1.02 2.06 1.77 1.95 1.48 1.06 1.72 1.08 1.21 1.72

TP 0.16 0.08 0.02 0.05 0.06 0.03 0.08 0.04 0.06 0.05 0.04 0.04

o B R Eh A A 3.51 3.84 3.15 3.56 4.38 4.59 3.9 4.28 3.54 3.15 3.35 2.82
5 PREI=E s

1 2 3 4 5 6 7 8 9 10

TN 1.39 1.39 1.36 1.39 1.52 1.36 1.45 1.65 1.50 1.93

TP 0.05 0.06 0.06 0.05 0.06 0.06 0.06 0.06 0.06 0.07

R TR Eh PR AL 3.49 3.44 3.71 3.53 3.55 3.62 3.72 3.83 3.82 4.09
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Table 2 Concentrations of TN, TP and permanganate index in Pinggiao River/mg®L !

IUFE R 1A 2 A 3 A 4 H 5H 6 H 7H 8 9 H 0oHd 1A 12 A
SEHRCTND 5.88 4.69 2.16 3.75 3.20 4.50 3.92 3.47 5.04 1.83 3.7 4.01
SEAFE 11 CTND — — — — — — — 4.03 5.13 5.31 7.38 5.15
M CTP) 0.27 0.10  0.03 0.05 0.06  0.21 0.11 0.16 0.16 0.10 0.14 0.05
PR D (TP — — — — — — — 0.24 0.18 0.36 0.54 0.14
ARG R R R O 4.20 3.04 3.82 2.53 3.49 3.84 3.88 3.82 3.82 2.75 4.2 2.38
PR DGRBS — — — — — — — 4.00 4.00 4.99 5.70 2.93
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Fig.2 Variations of SD and SS in different sampling stations of Lake Tianmu
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Table 3 Water quality of Lake Tianmu comparison between 2006 and 2001-2002
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Fig.3 Water quality of Lake Tianmu comparison between 2006 and 2007
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