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Abstract: Based on the monthly monitoring data of 23 water quality indexes of the main streams and tributaries of Bei
Canal river system in 2011, a comprehensive water quality evaluation was made using water quality category method and
average comprehensive pollution index method. Principal components of water quality indexes and pollution sources were
determined with principal component analysis (PCA) and system clustering analysis method (SCAM). The results showed
that the surface water in Bei Canal river system was heavily polluted due to high pollution discharge. Except that the
water quality of urban central rivers was in class III ~ IV, the water quality in other areas such as urban drainage rivers
and outsuburb rivers was below class V. According to the PCA results, the first principal component of water quality
involved COD, CODy,,~ BODs, NH3-N, TP, TN. The second principal component was Hg. The third principal component
included petroleum contaminants. The rivers were classified into 4 categories based on their water pollution
characteristics. Category 1 was composed of rivers that had clean water sources and were located mainly in urban central
areas; the river water was polluted primarily by non-point source pollution. Category 2 was comprised of rivers with
renewable water sources, chiefly located in the upstream of urban sewerage and drainages; the urban sewage treatment
plant drainage was identified as the primary pollution source. Category 3 consisted of rivers with blended water sources
including renewable and sewage water, which were located in the downstream of urban sewerage and drainages as well as
in the outskirt areas; pollution level of these rivers were high due to domestic and agricultural pollution sources. Category
4 was rivers with polluted water as source, located in the outsuburb; the major pollution source of these rivers included
sewage discharged from agricultural practices.
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Table 1 Water quality monitoring results of Bei Canal river system in 2011
fhr WO X SRR R TR NESRE BN AR V Kbrifk
2 T A R (mg/L) 17.2~38.2 33.6~87.3 43.4~98.9 20 30 40
TR R (mg/L) 3.0~6.1 6.6~14.5 10.5~22.3 6 10 15
AR A (mg/L) 2.0~6.4 6.6~23.3 13.3~43.6 4 6 10
2 A (mg/L) 0.59~2.18 2.05~16.1 12.84~26.67 1 1.5 2
PR By (mg/L) <0.002~0.002 0.002~0.025 0.006~0.036 0.005 0.01 0.1
A (mg/L) <0.004 <0.004~0.009 0.004~0.010 0.2 0.2 0.2
K(ug/L) <0.05 <0.05~0.127 <0.05~0.379 0.1 1 1
ALY (mg/L) 0.33~0.44 0.48~0.63 0.54~1.61 1 1.5 1.5
FrihZ(mg/L) <0.05 0.11~2.03 0.15~4.91 0.05 0.5 1
M (mg/L) 0.09~0.26 0.50~1.77 1.19~4.69 0.2 0.3 0.4
ME(mg/L) 3.1~14.3 15.5~27.4 16.1~33.5 1 1.5 2
B & R IENGTERI(mg/L)  0.041~0.173 0.130~0.844 0.241~1.157 0.2 0.3 0.3
YNGEST M~V EAY EAY
[ eREE. S 0.43~1.21 1.71~5.33 2.95~9.76
F2 MHXREEM
Table 2 Correlation coefficient matrix
EiELEy DO COD CODy, BOD:; NH;-N AR-OH OIL TP N LAS Hg
DO 1.000
CoD -0.700 1.000
CODyy -0.748 0.856 1.000
BODs -0.632 0.921 0.904 1.000
NH;-N -0.764 0.867 0.909 0.866 1.000
AR-OH -0.672 0.522 0.644 0.515 0.616 1.000
OIL -0.224 0.454 0.640 0.614 0.488 0.358 1.000
TP -0.644 0.620 0.734 0.673 0.753 0.330 0.628  1.000
N -0.621 0.790 0.834 0.814 0.813 0.483 0.463  0.549  1.000
LAS -0.520 0.814 0.748 0.744 0.709 0.623 0.485 0409  0.636  1.000
Hg -0.272 0.233 0.183 0.284 0.300 -0.161 -0.140 0462  0.194 -0.017 1.000
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Table 3 Eigen value and cumulative

TSR AR STHRA (%) RUTIRE (%)
1 7.034 63.948 63.948
2 1.392 12,658 76.606
3 0.936 8.512 85.118
4 0.638 5.800 90.918
5 0.352 3.204 94.122
6 0.238 2.161 96.283
7 0.148 1.347 97.631
8 0.123 L1115 98.746
9 0.076 0.686 99.432
10 0.039 0.355 99.787
11 0.023 0.213 100

x4 EHHBER

Table 4 Principal component loading matrix

EiRL2) K1 M2 Hr3
DO -0.792 -0.133 0.410
COD 0.921 0.023 -0.077
CODp, 0.967 -0.045 0.049
BODs 0.935 0.046 0.114
NH;-N 0.948 0.097 -0.070
AR-OH 0.671 -0.437 -0.390
OIL 0.617 -0.304 0.689
TP 0.771 0.359 0.323
N 0.853 0.013 -0.022
LAS 0.799 -0.313 -0.092
Hg 0.244 0.922 -0.049
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Fig.2 Water quality clustering tree of trunk streams and

tributaries of Bei Canal river system
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Fig4 Water quality change trend of effluent in Gaobeidian sewage treatment plant, river section in Tonghuihe
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Fig.5 Water quality change of eftluent in Xiaojiahe, Qinghe sewage treatment plants, river sections in Qinghe receiving water
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