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Factor analysis of eutrophication in Yuqiao reservoir based on PCA

DU Qiaogiao, YAN Kun
( Tianjin Survey and Management Center of Hydrology and Water Resources, Tianjin 300221, China)
Abstract; Eutrophication status of Yuqiao Reservoir and the main influence factors were analyzed in or-
der to strengthen the urban water supply safety and ensure the drinking water quality. Based on the meth-
od of principal component analysis with water quality monitoring data of Yuqiao reservior, the indicators
that influence eutrophication such as chlorophyll a, total nitrogen, total phosphorus, ammonia nitrogen,
potassium permanganate index were analyzed to reduce dimensions from 10 to 4 and the former 4 principal
components can explain 73.6% of the whole data. On the basis of main components screening the factor
analysis were further carried out, and the space distribution of every factor was also described in order to
provide the theory basis for Yuqiao Reservoir ecological management. Results show that the water temper-

ature, PH, COD and dissolved oxygen are the main driving factors which influence reservoir eutrophica-

tion, and the principal components have the highest value in the central area of the reservoir.
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R2 ERHEE
A 1 2 3 4
TP 0.430 0.374 0.589  —0.256
TN 0.827 0.169  -0.157 0.000
CHLA ~0. 640 0.439  —0.065 0.030
NH,-N ~0.582  -0.632 -0.077 -0.129
COD ~0.546 0.250 0.601  —0.070
PO, 0.612  —0.090 0.059  —0.384
DO 0.207 -0.119 0.581 0.702
K -0.458 0.545  -0.332 0.374
pH 0.167 0.891 -0.146  -0.109
SD 0.732  -0.095  -0.227 0. 404
*x3 BEFHH
W4y 1 2 3 4
TP 0. 644 0.244  —0.473 0.197
TN 0.496 -0.620  -0.325 0.017
CHLA 0.076 0. 460 0.598 -0.179
NH,-N -0.815 0.264 0.013  -0.161
COD 0.077 0.816 0.121 0.200
PO, 0.247 -0.258 -0.622  -0.141
DO 0.023  -0.035  —0.032 0.940
K 0.174 0.072 0.846  —0.069
pH 0.835 0.003 0.299  -0.258
SD 0.174  -0.790  -0.134 0.296

1 3.106 31.060 31.060

2 1.945 19. 448 50.508

3 1.266 12. 662 63.169

4 1.043 10. 428 73.598
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Z] Z2 Z3 Z4
r P r r P r P
TP 0.526 0.000 0.075 0.479 -0.399 0.000 0.231 0.028
TN 0.466 0.000 -0.582 0. 000 —-0.268 0.010 0.070 0.509
CHLA 0.015 0.887 0.459 0.000 0.610 0.000 -0.265 0.011
NH;-N -0.847 0.000 0.272 0.009 0.018 0.868 -0.135 0.203
COD 0.079 0.458 0.823 0.000 0.136 0.200 0.289 0. 005
PO, 0.121 0.252 -0.282 0.007 -0.661 0.000 -0.118 0.267
DO 0.082 0.440 -0.005 0.960 -0.012 0.913 0.935 0.000
IK R 0.089 0.401 0.100 0.346 0.823 0.000 -0.083 0.433
pH 0.760 0.000 0.019 0.855 0.384 0.000 -0.270 0.010
SD 0. 165 0.118 —-0.796 0. 000 —-0.226 0.032 0.159 0.132

{1 0. 000 fURTE W F MK 0.01 T REAK, p /T 0.05 FURTEWFIEKF0.05 T REMK.
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W A5 Z, Z, Z, Z,

ey 7.461 3.352 23.054  -1.178
= 6.916 3.106 21.236 -1.049
PErE 6. 830 3.119 21.306  —1.043
T 6.856 3.181 21.494  -1.046
Pt 6. 883 3.309 21.460  -1.054
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