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Fig.2 Cluster analysis of sample sites based on water

quality parameters of Tangpu Reservoir
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Tab.1 Principle component analysis of each sample site group in Tangpu Reservoir

%14 F24 34
iesllE =g BN S CAREINE R IALS IR I BUK
PC1 PC2 PC3 PC1 PC2 PC3 PC1 PC2 PC3 PC4
K i 0.149 0.880 -0.379  0.641 -0.391  -0.441 0.753 -0.465  0.199 -0.329
pH -0.234  0.775 0.379 0.833 -0.359  0.136 0.991 0.042 0.035 0.091
IR, -0.393  -0.371  0.624 0.617 -0.058  0.736 0.379 0.667 -0.495  0.088
e 0.990 0.101 0.026 0.861 -0.327 -0.240  0.846 -0.393  -0.089 -0.224
& =g 0.985 0.040 0.053 0.774 -0.253  0.060 0.685 -0.362 -0.142  -0.523
HHAEATARE  0.991 -0.013  0.010 0.759 0.225 0.061 0.618 0.427 0.460 0.206
AR 0.851 0.266 0.306 0.845 0.364 -0.102  0.375 0.183 -0.453  -0.128
R 0.991 0.062 0.032 0.618 0.491 -0.454  0.647 -0.263  0.179 0.232
MA 0.817 -0.543  0.071 -0.227  0.919 0.173 0.019 0.805 -0.326  0.211
il 0.980 0.017 -0.016  0.027 -0.228  0.786 0.617 0.118 -0.590  0.293
1 0.991 -0.013  0.010
B -0.470  0.524 -0.375  0.015 -0.125  0.422 -0.193  0.165 -0.555  -0.567
s 0.991 -0.013  0.010
B 0.991 -0.013  0.010
BN L i 0.508 0.099 -0.705  0.148 0.816 -0.533  -0.016  0.285 0.782 -0.429
iR ER 0.541 -0.203  0.309 -0.005  0.749 0.494 0.213 0.775 -0.272 -0.232
Al -0.317  0.326 0.768 0.084 0.442 0.866 0.010 0.948 0.054 -0.207
TR 0.658 -0.706  -0.023  -0.269  0.919 0. 146 -0.405  0.747 -0.199  0.095
3 0.992 -0.006  0.021 0.683 0.705 -0.103  0.435 0.350 0.601 0.153
bt 0.991 0.011 0.038 0.208 0.841 -0.038  -0.446  0.008 0.061 0.444
s 0.983 0.092 0.122 0.516 0.743 -0.354  0.656 0.430 0.237 0.397
4% a 0.825 0.286 -0.029  0.819 -0.376  0.014 0.932 -0.112  -0.094  0.271
FEA NSRS 0.909 0.304 -0.145  0.903 -0.200  0.150 0.949 0.115 0.052 0.155
A B 0.569 0.731 0.194 0.822 -0.279  0.088 0.872 -0.070 -0.164 -0.310
HTE BB 0.962 0.045 -0.180  0.171 0.837 -0.460  0.005 0.385 0.811 -0.367
DATzEN 0.478 -0.071  0.665 -0.082 -0.547 -0.546 -0.272 -0.489  0.125 0.671
H S -0.421 0.608 0.218 0.381 0.279 0.852 -0.053  0.880 0.207 0.035
WlREh 0.113 0.450 0.235 0.783 -0.033  0.006 0.821 0.109 0.035 0.194
TR/ % 60.17 14.72 9.84 33.55 28.60 18.26 34.18 22.28 13.72 9.99
S TTHkR/ % 60.17 74.89 84.74 33.55 62.16 80.41 34.18 56.46 70.19 80.17
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Fig.3 Cluster analysis of months based on water quality
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Tab.2 Principle component analysis of each month groups in Tangpu Reservoir
14 24 %34
Rl Ei=g 1-4 4 9-12 1 5HTHS8H 6 H
PC1 PC2 PC3 PC1 PC2 PC3 PC1 PC2
KR -0.973 -0.100 0.151 0.718 -0.334 -0.410 -0.176 0.936
pH 0.408 0.750 -0.336 0.955 -0.093 0.269 -0.658 0.556
VR4 0.676 0.457 -0.476 0.720 0.639 0.096 0.383 -0.683
R ERER AR AL -0.872 0.457 -0.118 0.935 0.285 0.199 0.973 0.186
b2 A -0.561 0.153 0.368 0.456 0.029 0.448 0.956 0.195
T H A TR -0.283 0.722 0.287 0.672 0.471 0.256 0.976 0.189
A4 0.204 0.627 0.111 0.313 0.743 -0.325 0.952 -0.148
X 0.818 0.460 -0.005 -0.732 0.580 -0.334 0.975 0.198
MA 0.965 0.192 -0.012 -0.616 -0.227 0.727 0.952 -0.296
i 0.886 0.082 -0.319 - 0.154 -0.746 -0.270 0.966 0.190
L 0.930 0.357
Ay 0.338 0.030 0.825 -0.331 0.844 0.045 -0.820 0.396
% 0.930 0.357
i 0.964 0.211
FERIH T 0.936 0.229 -0.245 -0.967 0.098 0.232 0.507 -0.478
iR L 0.580 -0.061 0.798 -0.501 -0.144 0.833 0.142 -0.953
AL 0.703 -0.044 0.685 -0.878 0.264 0.375 —0.842 -0.007
Rk 0.963 -0.126 0.047 -0.910 -0.224 0.325 0.869 -0.447
% 0.559 0.531 0.366 -0.215 0.951 0.035 0.954 0.279
4 -0.446 0.824 0.086 -0.177 0.917 -0.191 0.965 0.246
6 i -0.830 0.432 -0.204 0.204 0.938 0.166 0.835 -0.535
4t a -0.511 0.853 0.010 0.864 0.430 0.249 0.977 0.154
AN -0.670 0.725 -0.040 0.873 0.418 0.241 0.813 0.494
S PR -0.641 0.498 0.483 0.912 -0.037 0.292 0.928 0.116
B VA B 0.957 0.202 -0.043 -0.945 0.304 -0.081 0.553 -0.516
AR ER A -0.855 -0.194 0.104 0.989 -0.022 0.135 0.638 0.700
Y 0.855 0.142 0.264 -0.905 0.296 0.290 -0.118 -0.469
e 0.882 0.412 -0.132 -0.719 0.574 -0.349 0.616 -0.698
ik % 53.51 20.70 12.30 52.31 26.75 11.49 65.39 21.10
FilsiwkR/ % 53.51 74.21 86.51 52.31 79.06 90.55 65.39 86.49
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Characteristics and Influencing Factors Analysis of Spatio-Temporal Variations
of Water Quality in Tangpu Reservoir and Its Tributaries

SHI Lian-dong' , ZHU Wei-jia', HU Ju-xiang®, YU Bo-shi', FANG Yong', LI Si-xin®

(1. Tangpu Reservoir Company Limited, Shangyu 312364, P. R. China;
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and Chinese Academy of Sciences. Wuhan 430079, P.R. China)

Abstract ; Cluster analysis and principle component analysis were used to analyze the spatial and temporal charac-
teristics of water quality near and in Tangpu Reservoir. Cluster analysis showed that according to the similarity, wa-
ter quality of Tangpu Reservoir can be divided into 3 typical spatial areas including tributary, reservoir bay and res-
ervoir, and 3 seasons including heavy rain, rain, and non-rain. Principle component analysis indicated that: (1)
Water quality in downstream of two tributaries Nanxi and Beixi was mainly affected by the pollutant discharge up-
stream cities and towns. Because of slower velocity, some pollutant became the key factors affecting the water quali-
ty in reservoir bay, such as trophic level, algae growth and organic pollution. Water quality in reservoir was mainly
affected by primary productivity fluctuating with season and inorganic salt. (2) In June, for continuous heavy rain,
water quality is mainly affected by terrestrial pollutant loading by heavy rain and runoff erosion. In rain season
(May, July and August) , the characteristics of water quality in reservoir resulted in algae growth with increasing
temperature and intense nitrification by bacteria and microorganisms. In non-rain season ( from January to April and
from September to December) , water quality in reservoir is mainly affected by interact of and meteorological factors
and water level.

Key words: water quality; Tangpu Reservoir; cluster analysis; principle component analysis



