10 2 Vol. 10 No.2

2016 2 Chinese Journal of Environmental Engineering Feb . 2016
( 201306)
o ( Random Forest RF) o
N o ntree =300
miry =2 9. 15%
100% N N o
TV213.4 A 1673-9108( 2016) 02-0992-07

Water quality evaluation of Chaohu Lake based
on random forest method

Zhang Ying Gao Qiangian
( College of Information Engineering Shanghai Maritime University Shanghai 201306 China)

Abstract Real time evaluation of water quality based on monitoring data and machine learning algorithm
has great significance for management maintenances and protection of water resources in lake. Aiming at the
class evaluation of water quality of Chaohu a classification algorithm named random forest was used to determine
the category of the water quality of this area. Comparing with other typical machine learning methods this meth—
od has higher precision of classification and better tolerableness of noise. The testing result shows that when the
quantities of the decision-making tree: ntree =300 and the number of attributes of split attribute sets: mtry =2
the accuracy rate of water quality classification in Hefei Hubin monitoring section could reach 96.15% and it
reaches as high as 100% in Yu Xikou monitoring section. The suggested method has higher robustness stronger
practicability and higher generalization performance. It can effectively fulfill water quality assessment with high
precision.
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Fig. 1 Distribution of monitoring sections in the study area - Bagging
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Table 2 Information of water quality in
the first 26 weeks of 2013
pH DO( mg/L) CODy,(mg/L)  NH;-N(mg/L) °
1 7.16 12.7 4.6 0.22 (
2 6.88 12.9 5.2 0.08 ) .
3 6.68 11.1 5.5 0.08
4 6.77 11.1 6.5 0.1
5 6.81 9.79 6.6 0.53
6 6.65 9.09 6.3 0.42
7 6.99 13 5.3 0.21
8 6.86 12. 1 4.9 0.18
14
9 6.7 10.4 3.4 0.26
10 6.88 9.93 3.6 0.18
11 7.09 11 3.8 0.16
12 6.7 9.2 4 0.39
13 6.7 8.7 4.9 0.28
14 6.68 7.72 4.9 0.16
15 7.18 7.88 3 0.22
16 7.29 7.78 5.6 0.25
17 7.42 7.96 6.2 0.39
18 7.37 6.45 3.4 0.14
19 7.38 6.06 2.3 0.43
20 7.34 6.56 3.7 0.22
21 7.57 6.86 3.6 0.31
22 6.98 2.34 5.9 2.04
23 7.11 4.04 6.3 1.32
24 7.11 4.54 5.6 0.43 2 Bootstrap
25 7.79 6.96 5.6 0.23 Fig.2 Diagram of Bootstrap resample
26 7.19 5.53 4.3 0.18
2.2.1
2.2 K {h(X ©,) k=1
2.
Leo Breiman 2001 o {6, k=12... K}

CART( classification and regression tree)
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Fig.3  Generation of decision-making trees rnr..T, ( )
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Fig.4 Generation of random forest
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Fig. 6 Results of water quality classification based on

random forest classification algorithm
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Fig.5 Impact of number of decision-making .
trees in random forest on accuracy 7
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Fig.7 Actual water quality grade
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SVM) o 3
ELM GA-SVM Table 3 Comparison of classification accuracy
] 9 and running time
3 . RF ELM GA-SVM
25/26 24726 23/26
(96.15%) (92.31%) (88.46%)
0.290 069 s 0.067 776 s 115.486 906 s
26/26 24726 20/26
(100%) (92.31%) (76.92%)
0.298 428 s 0.067 285 s 68.564 053 s
8. 9 3 . RF
17
96.15%;
26
100% ; RF ELM
GA-SVM
; ELM
RF
; GA-SSVM
RF o RF
8
Fig.8 Classification of water quality in Hefei Hubin » ELM GA-SVM
monitoring section of Anhui Province °
4
o ELM
GA-SVM 3
GA-SVM ELM o

9
Fig.9 Classification of water quality in Chaohu

Yu Xikou monitoring section
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