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Comparison of Water Quality in Different Areas in Taihu Lake and Its Change Rule with Water Temperature
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Abstract Temperature is important to the growth of cyanobacteria and concentrations of major water environmental factors, such as nitrogen
and phosphorus, thus affecting the condition of eutrophication of lakes. Based on long-term monitoring data of Meiliang Bay and central lake of
Taihu Lake,the main influencing factors to water quality in different lake areas were discussed with Factor Analysis. The effect of water temper-
ature on water eutrophication and its difference in different lake areas were analyzed and discussed by using the nutritional status index method
and Pearson correlation analysis. The results showed that there were regional differences in the main factors affecting water quality. In Meiliang
Bay and central lake, phosphorus,Chl—-a and CODy,, were the most important factors affecting water quality,while TN,NH, =N and water tem-
perature were the most important factors affecting water quality in estuary. There was a significant correlation between the water temperature and
the condition of eutrophication, but there were regional differences. In Meiliang Bay and estuary, the degree of eutrophication increased with the
increase of water temperature ,while in center lake,the degree of eutrophication decreased. With the increase of water temperature , the nutrient
load of nitrogen decreased. Overall , this study showed that there was a significant correlation between water temperature and eutrophication , but
the impacts on different indicators and different lake areas were different.
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Table 1 Factor load and factor contribution rate after rotation of water quality index in Meiliang Bay
K EFERT TERE J5 14y 2k fa7 % Factor load rate after rotation
Water quality index 1 2 3 4 5
COD,, 0.901 0. 036 0.053 0. 196 0.055
Chl-a 0.879 -0. 151 0.033 -0.018 0.063
TP 0. 700 -0. 044 0.003 0. 495 0.370
pH 0.587 -0.112 -0.357 -0.401 -0.373
DO 0.126 0. 838 0. 004 -0.342 -0. 095
wT 0.431 -0. 830 -0.030 -0.041 -0.021
NH,"-N -0.018 0. 566 0.511 0.477 -0.070
NO; =N -0.231 0.116 0.790 -0.243 0. 080
TN 0.081 0.518 0.737 0.286 0.137
NO, -N 0.281 -0.315 0. 696 0.142 -0. 103
PO,* 0.159 -0. 143 -0. 001 0. 862 -0.021
SS 0.129 -0. 058 0.019 -0.016 0.952
BEAEME Characteristic root 2.80 2.16 2.04 1.70 1.24
BN BTk Individual contribution rate//% 23.36 17.96 17.04 14.13 10. 34
ERTTHLR Accumulating contribution rate//% 23.36 41.32 58.36 72.48 82.82
R2 HOXKEIEREREREFEREREFRE#E
Table 2 Factor load and factor contribution rate after rotation of water quality index in Central Lake
KSR TiEs 5 2477 % Factor load rate after rotation
Water quality index 1 2 3 4
TP 0.953 0.172 0.074 -0. 060
Chl-a 0.935 -0.125 -0.032 -0.113
CODy,, 0.905 0.091 0.011 0.192
wT 0.041 -0.964 -0.044 -0.027
DO 0. 020 0.947 -0.027 -0.022
SS 0.299 0.475 0.291 0. 164
NO; -N -0. 140 -0. 062 0. 869 -0. 155
TN 0. 462 0.170 0.819 -0.093
NH,"-N 0.056 0.393 0. 609 0. 106
NO, -N -0. 045 -0.017 0.558 0.233
PO, 3 0.074 0. 140 0. 161 0. 800
pH -0. 189 -0.491 -0.330 0. 560
$IFAR Characteristic root 2.97 2.55 2.34 1.13
Pl BTk % Individual contribution rate//% 24.77 21.28 19. 48 9.45
ZFHFHRZ Accumulating contribution rate//% 24.77 46.05 65.53 74.98
F3 WOXKEFIEREREHEFHREREFREE
Table 3 Factor load and factor contribution rate after rotation of water quality index in Estuary
KRR TERE J5 3 2k fa7 8 Factor load rate after rotation
Water quality index 1 2 3 4 3
TN 0.924 0.020 0.058 0.177 0.079
NH,"-N 0. 855 -0. 161 0.225 0.013 0.037
wT -0. 809 0.175 0.223 0.350 0.118
pH -0.200 0. 826 -0. 068 -0.112 -0. 158
CODy,, 0.336 0. 811 0. 002 0. 144 0. 180
Chl-a -0.370 0.798 -0.121 0. 300 -0. 062
PO, -0.021 -0.173 0.823 0.037 -0.303
DO -0.119 0.552 -0. 587 -0.078 -0.291
TP 0.478 0.261 0.581 0.036 0.170
NO, -N -0. 055 0.038 0.102 0.879 0.058
NO; -N 0.236 0.177 -0. 358 0.455 -0.382
SS 0.061 -0.053 -0. 095 0.029 0. 899
FEAEME Characteristic root 2.83 2.47 1.63 1.27 1.25
BN BTk Individual contribution rate//% 23.61 20. 60 13.58 10. 55 10. 38
ZHBTERE Accumulating contribution rate//% 23.61 44.21 57.79 68. 35 78.73
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Table 4 Correlation between nutritional status index and water temperature

X Lake region TLI TLI(SD) TLI(TN) TLI(TP) TLI(COD,, ) TLI( Chl-a)
HFETE Meiliang Bay 0.334" " 0.019 -0. 060 0. 094 0.158" " 0.255" "
W10 X Central Lake -0.196" " -0.176" -0.251"" -0.057 -0. 058 0.050
[ 1 [X. Estuary 0.325" " -0.263" -0.019 -0. 040 0.214° 0.038
e o« RN EAIC; « FoR BB
Note: #* # Indicates extremely significant correlation; * indicates significant correlation
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Fig.4 Trend of comprehensive nutrition state index with water temperature in three lake regions
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