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Factor analysis of Beijing north ring water system eutrophication. ZENG Yong, YANG Zhifeng, LIU Jingling
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Eutrophication is caused by hydrological, physical or chemical factors such as ternperature, illumination, or shapes
of waters. It is very important to identify the main factors to understand and control the process of eutrophica-
tion. In this paper, Beijing north circle water system was divided into river subsystem and lake subsystem by clus-
ter analysis. Factor analysis indicated that the main factors of river subsystem eutrophication were TP, TN and
NH;-N, while those for lake subsystern were TN and NH,-N, which meant that in the study area, the main cause
for eutrophication was the overload of nutrients. Stepwise regression was introduced to build forecasting model,
and the choice results of independent variables in the regression model inferred that the type of eutrophication in
river subsystem was P limited, while that of lake was N limited. Two main causes for nutrient load were found
from water quantity and quality analysis of the study area, one was the ecological water demands be not able to
satisfy from 1990 to 1998 except 1998, and the other was the increase of nutrient load coming from domestic
waste and non-point pollutant, resulting from the rapid population increase and city expansion. The measures to
control the eutrophication process were put forward.
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Fig.1 Classification of eutrophication in studied area.
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Table 1 Latent root, contribution rate and accumulative rate of factors
8 FR HESET No rolated R Rotated
Topes Component “eefpif Sl REUTRE R AE REUTRE
Eigenvalue Contribution Cunulative  Eigenvalue Contribution Cunwlative
of vanance contribution of vanance contribution

> 72.4% . JXEKE

(%) (%) (%) (%)
A | 4.070 50.870  50.870 3.397 2.464 42,464
2 1.722 21.530  72.400 2.395 29.936  72.400
3 0.891 11.138  83.538
B 1 2.842 3577 M 2.624 29151 29.1%7
2 2.488 27.644  59.224 2.267 25189 54.3d6
3 1.362 15136 74.356 1.801 20.010  74.356
4 0.819 9.101 83.457
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Fig.2 Component matrix of type A after rotation.
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Table 2 T test of regress model

*A MR KREL RN RELAK T P
Type Model Unstandardized coefficients ~ Standardized coefficients
ﬁ@ﬁ?ﬁ FEIRER WL EHEN
Std. ermor B
A F¥ Constant 0. 004 0.002 1.975 0.053
B8 TP 0.050 0.014 0.399 3.452 0.001
B H¥ Constant  -0.093  0.041 -2.2720.027
%% % D0 0.010 0.002 0.502 4.680 0.000
B SD -0.090  0.037 -0.2% -2.4720.017
BETN 0.039 0.013 0.330 2.945 0.005
BET 0.002 0.001 0.258 2.045 0.046
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Fig.3 Component matrix of type B after rotation.
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Table 3 Ranking criterion of basic flow for urban river and lake

F# River B8 Lake
Fh ¥ 1 AR L 1 i ok Y
Ranking Proportion of Velocity Renewal
wettish areas( % ) (m's™ 1) time(yr)
aBx 100 0.02 0.083
aximum
ﬁjc 80 ~100 0.02 0.125
rger
R -
Moderate 60~80 0.02 0.167
8/ _
Smaller 40~ 60 0.02 0.250
ﬁ.’lf 40 0.02 0.500
inimum
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Table 4 Ecological water demand for north circle water system in Bei-
jing city
b(A71% &3 B g/ PH Lo BX

North ring Max. Smaller  Moderate  Larger Min.
water system

Ecological water 4872.1  6090.8  8526.8 10963.4 12181.2
demand(10*m®)

1990~ 1998 £, IR XM AT A K FH HKE
K 4095%10* m>(3E 5). Bk 1998 SEREH B B/ M4
BTKERSI, ERAEMHREFHRETR. I TKE
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Table 5 Actual ecological water use in research areas (10* m®)

B 4 AT 8RR B R K WA A R K R O BT
BE/K DA R T A B 75 B 7 A, 2002 4R 595 R A
mnk 6 Fis.

SEAR Year 1990 1991 1992 1993 1994 1995 1996 1997 1998
ﬂ:ﬁiﬁﬁlk 4047 3946 4145 4232 3815 3493 3835 4226 5122
Environmental water demand

Fo 2002 FANBERTRAH

Table 6 Nutrient load of lake inflow in 2002(t)

K aE &R MK AR ¥ R K BIHARE R o
Hydrologic Inflow from Tielingzha gate Run off Precipitation in lake Endogenesis pollutants Total

year TN TP TN TP TN TP TN TP

50% 17.923 2.117 0.847 0.346 0.238 0.007 1.197 0.193 20.20s 2.663
75% 15.244 1.936 0.625 0.255 0.177 0.005 1.197 0.193 17.243 2.389
95% 13.219 1.561 0.564 0.231 0.160 0.005 1.197 0.193 15.140 1.990
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Fig.4 Change of population in studied areas.
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