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Abstract;, With 1ncreas1ng urbanization, the' stream écosystem in Beijing has faced great challenges. Phytoplankton, Bénthic
macroinvertebrates, and water quality were 1nvest1gdted based on/25 sampling sitesin the North Canal River basin in July 2015, and
the quality;l of theghabitat was" assessed in siti. A 'ofal of 22 ".rf_lﬁt“rics, including aquatic organism, flydrology, water quality, and
habitat ,, were calculated to be the candidate indicators. Ac pxiﬂ'c"i-pal component analysis (PCA) and correlation analysis were used to
select the'core metrics from the candidate indicators, and the weight of each core metric was estimated by using the entropy method.
The integrated index of stream ecological health was constructed to assess the health condition of the North Canal River basin. The
results of the PCA and correlation analysis showed that nine metrics were selected as the core metrics to construct the integrated index
of stream ecological health, i. e., the Shannon-Wiener diversity index of phytoplankton and benthic macroinvertebrates, water
temperature, BOD;, NH,"-N, F~, Zn, petroleum, and the qualitative habitat evaluation index ( QHEI). According to the results of
the health assessment, 12% of the sampling sites in the North Canal River basin were considered to be healthy ( I ) or sub-healthy
(II'), and more than half were poor (IV) or bad ( V). Therefore, the aquatic ecosystem in the North Canal River basin was
generally unhealthy. The upstream was better than the midstream and downstream, where the spatial heterogeneity of the health
condition was strong. The health condition in the Nansha River, the midstream of the Qinghe River, and the main stream of the
Tonghui River were poor, while the upstream of the Liangshui River and the tributaries of the Wenyu River were good. In general, the
condition of the stream ecosystem in the North Canal River basin was relatively complicated.

Key words : North Canal River basin; stream ecosystem; aquatic organisms; entropy method; health assessment
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Table 1  Statistical information for candidate indicators
fRIETENFE bR He/ME FRME FHME PR
KA b TR 2 FE R 5 0. 6400 4.1500 2.6932 1.1265
e W) 2 FEPEFR R 0. 0000 1.5500 0. 5728 0. 5874
KSR bR K/ C 20. 3000 29.600 0 25.5160 2.046 1
pH 7.700 0 8.8000 8.1120 0. 3153
Cond/S+cm ™! 25.3700 1 594.000 0 652.761 6 342.994 9
DO/mg-L"" 0. 7000 11.8000 5.7520 3.1258
BOD5/mg-L "' 0. 6000 24.600 0 5.1128 5.8732
FRTR R H/ mg - L 2.3000 33.600 0 7.9600 6.8153
NH; -N/mg-L"" 0. 1000 20. 4000 4.756 9 7.1819
TN/mg-L ! 1.000 0 82.600 0 13.708 0 16.682 1
TP/mg-L " 0. 0300 3.9000 0. 8664 1.156 0
KA F~/mg-L~! 0. 1500 0. 9800 0. 5040 0. 2155
€l /mg-L™! 0. 2500 2.2800 0. 504 4 0. 409 4
Cu/mg-L~! 0. 0000 0. 0230 0. 0009 0. 0046
Zn/mg-L"! 0. 0000 0. 1720 0. 0182 0. 0381
Ph/mg-L " 0. 0000 0. 0000 0. 0000 0. 0000
Cd/mg-L"! 0. 0000 0. 0000 0. 0000 0. 0000 ‘
As/mg-L"! 0. 0000 0. 0046 10, 0021 00017
Hg/mg-L~" 0. 0000 0. 0000 0. 0000 0. 0000-
AihZ/ mg-L~! /| 4=0. 0000 0. 0600 | 0.,0196 Q.'. 023_4_,
Y£R8/ mg-L ! © 0. 0000 0. 0050 0. '000 8 0. -,(i(ﬁ 7|
1.5 LA QHEI 24.000 0 99.0000 * "% 59.1200 217789 0"
ﬁi%%:aﬂ“ﬁ/ﬁﬁi $D <0. 01 M5 il f e ¥ L E A
- W ~F a of, .J;,:, g5
e i 2 ;éﬁf%ﬁhbrﬁ’]iﬁiﬁﬁ*ﬁ %" | P = ,
) / 1 Table2 Pnn(ﬁpal (,omponeﬁt analysis results for L(mdld?{e indicdtors. | .A ¥
RGP 145 3 BEMA L 2 TR 55 3 F WSy ¥4 FRSY EURIEN Y o
[T 2 REVE R A -0. 150 -0 0.023 -0.848 -0.143
i) % b ri}u%’ﬁz = -0.1197" 4 | 500267 0.192 0.031 0.832
Kl -0.119° _=0:776 -0.104 0.302 -0.221
pH A -0.072 -0.211 0.538 0.533 -0. 400
Cond J/ 0.853 0.218 -0.130 0.178 0.124
DO -0.481 -0.326 -0.147 0.533 -0.304
BODj 0. 860 0. 000 -0.068 0.232 -0. 167
PR AR % 0. 945 0.232 0.053 -0. 066 -0. 046
NH, -N 0.324 0.839 0.216 0. 094 0.231
TN 0.910 0. 041 -0.135 -0.156 0. 001
TP 0.834 0. 498 0.116 -0.036 0. 085
F- 0. 361 -0.136 0. 740 -0.037 0. 185
cl- 0. 900 -0.293 0.184 -0.098 -0.117
Zn 0. 146 0.823 -0.009 -0.333 0. 040
VAR 0.451 -0.143 -0. 690 0.307 0.112
QHEI -0. 095 0.225 0.755 0.123 0.376
TTZETTHRE % 36. 057 16. 446 12. 854 11.025 6.631
BB 2 5THE % 36. 057 52.503 65.356 76. 381 83.012

1) AT RR A EHK T 0. 6 HIfRIL
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i e 5 o dbiz
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LI bR
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R AE S RS wE 2B
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Table 3 Results of Spearman and Pearson correlation analysis

;f@ xj;i it Cond  BOD; F’?‘;Zﬁ NHSNOOIN TP FS Q- 7Za fEE QHED
TR 1.000"
TR 0.015*  1.000"
kil -0.206"  -0.08"  1.000"
Cond -0.266"  -0.051* 0.085"  1.000"
BODs -0.38"  -0.245" -0.008" 0.734"** 1.000"
FRRREE -0.111"  -0.10s"  0.064"  0.792"* 0.784"* 1.000"
NH N -0.368*  0.057*  0.35%" 0513 0.668"* 0.827°™ 1.000" -
N -0.056"  -0.081" -0.118"  0.729"™ 0.710"** 0.914"** 0.756"** 1.000" - f"ﬁiw =
TP S0.425" -0.096"  0.273"  0.740°7° 0.781%** 0.928°™  0.844°** 0.846"7 (100" | =/ {
k- 0.067°  0.195> -0.157" 0.2 0.176" " 0.303"  0.048°  0.132"  [0.224% 1.000% 27 B
- 0.051"  -0.135" -0.33"  0.640""* 0.716%5 .80 0.143*  0.799"** [0.308*  0.506"%" 1.000" Ve an
In S0.206° 0.0 0.49°T 0.350°T 051907 .57 050407 0.450°" ) Q5470 -0.0d | 0000 Lol 0 0 )
fiilk o3 —0mst 0020 oS ot 0204 oame 0351, 02 -0k ho3is ot 1pooke” 4
QHEI 0.2 1 0.297" -0.05° -0.00" -0.52% <0 oa3h 0.5t -0.22% 0.0 051407 —0.475"* -0.008" =0.079% 1. 000"
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Fig. 2 Health assessment indices of the stream ecosystem

in the North Canal River basin
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Table 4  Weight of the health assessment indices for

the stream ecosystem in the North Canal River basin
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