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Abstract; Monthly monitoring data of totally 12 monitoring sites in Miyun Reservoir from 1990 to 2011 were collected. Cluster anal-
ysis was used to analyze the spatial distribution of hydrogeochemical characteristics of these sites. Factor analysis was used to identi-
fy the main factors affecting water quality and evaluate the comprehensive water quality of each monitoring site. The multivariate lin-
ear regression of the absolute principal component scores ( APCS-MLR ) was employed to quantify the contribution rate of each fac-
tor on water quality indicators in both flood and non-flood seasons. The results indicated that; water quality was mainly affected by
agricultural nutrients, biochemical factor and organics in flood season. While in non-flood season it was mainly affected by farming
and husbandry emissions, human activities and biochemical factors. Factor score evaluation showed that the comprehensive water
quality of Xinzhuanggiao, Neithu and Kudong were worse and that of Chaohe, Kuxi and Baihe were better in flood season. In non-
flood season, the comprehensive water quality of Xinzhuanggiao, Shifogiao and Daguangiao were worse and that of Kudong, Taoli
and Henghe were better. The interannual trends of main water quality pollutants were different, but all leveled off eventually. Water
quality changed less in the reservoir compared with water quality coming from Chaohe and Baihe. Water quality of both reservoir
and watershed was getting better. Changing trend of water quality indicators were basically the same before and after flow control test

except for TN and TP in Baihe. It indicated that the main factor causing water quality changes was not flow but pollution source
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Fig.1 Water quality monitoring sites in Miyun Reservoir
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Tab.1 Correlations and statistic description of water quality parameters in Miyun Reservoir during 1990 —2011

A R BUE P EiiiBu s
b fo [T . e
i AT S el O M g B B gy P v
* s it wA i E Ty
pH 1.00 -0.41 -0.32 027 034 -0.77 0.01 -0.62 -0.62 7.97 8.34 8.14 0.12 1.44
B4/ (uS/cm) 1.00  0.57 0.72 -0.63 0.26 0.50 0.84 0.85308.86 453.02 348.72 49.22 14.11
ME/ (mg/L) 1.00 0.55 -0.33  0.59 0.80 0.81 0.83 1.71119.21 16.79 34.74 206.93
KA/ (me/L) 1.00 -0.32 -0.15 0.69 0.51 0.53 10.28 14.23 11.80 1.47 12.49
FEARIRERAE B/ (mg/LL) 1.00 -0.01 0.04 -0.59 -0.53 2.37 3.82 273 0.38 14.07
HH AT AR/ (mg/L) 1.00 0.44 052 0.56 0.95 1.43 1.21 0.15 12.30
HA/ (mg/L) 1.00  0.51 0.56 0.09 027 0.14 0.06 40.79
HEREE A/ (mg/L) 1.00 1.00 0.30 3.28 0.96 0.81 84.45
A/ (mg/L) 1.00 0.78 3.86 1.35 0.88 65.22
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Tab.2 Rotated component matrix, component score matrix and contribution of

pollutant sources in flood season during 1990 — 2011

TR I DN 2 703 R BOE 15 YL BTHRAS/ %

o
G H¥1 HW¥r2 HWF3 HFr1 Hyr2 HWF3 HF1 HF2 HF3
Ay 0.95 -0.24 -0.16 0.35 -0.28 0.03 91.3
G 0.89 0.19 -0.18 0.24 -0.06  -0.06 85.2 18.4
HA 0.89 0.27 0.25 0.28 -0.09 0.25 84.9 25.5 24.3
BA 0.74 0.63 -0.14 0.11 0.17  -0.11 71.2 60.3
A 0.70 0.67 -0.18 0.08 0.20 -0.15 66.7 64.1
MRz 0.69 0.60 0.12 0.13 0.12 0.08 66.1 57.2 11.0
pH -0.09 -0.97 0.04 0.17 -0.44 0.16 38.0
T H AT A 0.02 0.80 0.59  -0.08 0.28 0.31 1.8 76.3 56.3
ie il B R A -0.08 -0.02 0.98 0.09 -0.14 0.70 93.4
FRIE(E 4.01 2.95 1.49
75 25 BTk 44.61%  32.75%  16.57%
Bt iEkR 44.61%  77.36%  93.93%
2 3 1990 2011 4FARTHIA e, 5 PR F-20mr | B 45 3 22 B3 I B 1 e R ik R
Tab.3 Rotated component matrix, component score matrix and
contribution of pollutant sources in non-flood season during 1990 —2011

s e Je B - 28 7155 REUE 15 YT/ %

H+1 HWy2 H¥F3 BH¥y1l Hy2 HF3 HY1 HF2 HF3
RS 0.91 0.23 0.19 0.30 -0.02 -0.07 87.7 21.5 18.7
AR IR R AL -0.90 0.16 -0.07 -0.37 0.19 0.16 15.4
HmREE A 0.79 0.28 0.51 0.18 0.03 0.13 75.4 26.9 48.6
B 0.74 0.32 0.55 0.14 0.06 0.16 70.6 31.3 52.7
A -0.16 0.96 0.21 -0.24 0.43 0.19 91.8 19.4
UYL S 0.31 0.88 -0.05 0.02 0.33 -0.05 29.8 84.4
EXiRY] 0.58 0.72 -0.27 0.20 0.21 -0.24 56.1 68.3
HHAT AR 0.11 0.17 0.92 -0.17 0.10 0.49 10.8 16 88.4
pH -0.31 0.40 -0.83 -0.01 0.17 -0.37 38.4
FEOE(E 3.39 2.66 227
Ty 2% DUk 37.70%  29.57%  25.24%
FitviEk R 37.70%  67.27%  92.52%
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AR B M I AR YR AT L A FIELRT , FCAS-20 23531 1.47 0,71 i1 0.70 , WL JLAS Ml o 3 2832 0K
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Tab.4 Comprehensive score of monitoring sites contamination

s E|SNn]
W F 85 FE4 RS P34 W F R4 B8 P4 F 135
FERE 2.50 0.19 -0.13 1.23 F R 1.45 1.78 1.28 1.51
P 18 -0.07 0.71 0.49 0.30 Vag i 2.08 -0.66 0.02 0.64
KA -0.18 1.47 -1.66 0.13 KA -0.05 -0.24 1.49 0.31
0] 0.56 -1.59 1.87 0.04 44 -0.02 1.97 -1.50 0.21
Vag. v 1.16 -1.20 -0.72 0.01 K] -1.80 0.67 1.14 -0.21
FEAR -0.58 0.59 -0.25 -0.11 AKIEIL 0.44 0.13 -1.72 -0.25
E=H -0.68 0.26 0.22 -0.20 e -0.17 -0.95 0.26 -0.30
KIEIL 0.23 -1.80 1.79 -0.20 ER0) -0.09 -1.14 0.22 -0.34
=) -0.90 0.70 -0.29 -0.23 JETY -0.26 -0.61 -0.18 -0.35
Sh0) -0.69 0.34 -0.45 -0.29 ERTH} -0.54 -0.44 -0.07 -0.38
Y -0.74 0.27 -0.42 -0.34 =5 -0.20 -0.47 -0.60 -0.40
pib) -0.60 0.06 -0.44 -0.34 JEZR -0.83 -0.05 -0.33 -0.44
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YRS T Bl _E AR AT B VR YDt A KA , DR 35 T 90 i A X R X VBV B o A R R SR Y. 2000 4E L)
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ST AR FHHE AL T K, AN A BT, T RE 00 T A S B A e 1) E B JIH )

A - WA - PR = FEAR e N e kiU

7
a 3.5
61 a
= 230F
W 5t )
§’ 0 2.5
& o4r ;=4
9 #E2.0
£ 30 H
= 15¢
oot m
i H 1.0F
l -
0.5
0 1 1 1 1 1 1 1 1 1 1 1 1
1990 1994 1998 2002 2006 20104 1990 1994 1998 2002 2006 20104
0.25 8
c d
7
0.20
6
Jo0.15 a5
eh on
g E 4
& 0.10 =
0 o 3
0.05 2
ol 1
1 1 1 1 0 1 1 1

1 1 1 1 1
1990 1994 1998 2002 2006 20104F 1990 1994 1998 2002 2006 20104F

3 1990— 2011 4725 z 7K i FBK BFgAnaFbras b

Fig.3 Interannual variation of main water quality index in Miyun Reservoir during 1990 —2011
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