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Water quality prediction of Nansi Lake based on grey Markov model // MA Jing, WU Zhouhu, ZOU Yanjun, REN
Peng, LI Qi( School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266033,
China)

Abstract; Aiming at the problems of grey deviation and weak anti-interference ability of the traditional GM(1,1) model, a
grey Markov model with equal dimension and new information was established. The model adopted grey Markov model to
improve the traditional GM(1,1) model and then used the concept of equal dimension and new information to update the
data sequence required for modeling. The model was used to predict the water quality status and water quality evolution
trend of Nansi Lake from 2019 to 2021. The results show that the grey Markov water quality model has small relative errors,
high accuracy and reasonable prediction results. From 2019 to 2021, the overall water quality of Nansi Lake will gradually
improve from north to south, wherein the mass concentration of COD,, NH,-N, and COD,,, shows a downward trend while
the mass concentration of TP and TN has an upward trend and there is a risk of exceeding the standard. Therefore, the
control of TP and TN in the Nansi Lake Basin should be strengthened.

Key words: water quality model; grey theory; traditional GM(1,1) model; Markov model; Nansi Lake

b (e}
o A} b
[13]
b o
b b b
4
. 2002 o
“ ”
b b
[5] [6-7] [89]
o N A
[10-11]
2013 12 , ) ,
b
o 2010—2018 o )
, GM(1,1)
(2019-01)
(1996—), , s o E-mail: 1281987241@ qq. com
(1959—), , s s o E-mail ; wu_zh2008@ aliyun. com

- 153 -



[12]

GM(1,1) ,
] GM(1,1) :
) GM(1,1) ,
) [15]
GM (1,
n
, 2019—2021
1
Y 4 b
126 km, 1266 kmz, 20. 08 m3o
3.17  km®, 53
’ [16]
( ) (
)
90 ,
51 , 39 4—5
10—11 COD,, .pH
. TP TN .NH,-N ,COD,,, . . .
a o GB 3838—2002¢
Y, coD,, .COD,, TP TN NH,-N 5
, 2010—2018 16
( 2010 2012 )
N 4
GM(1,1) .
2010—2018
COD. .COD,, TP TN NH,-N ( 1)

’

GM(1,1)

- 154 -

1 2010—2018

Table 1 Averagevalue of spring water quality monitoring

data of Nansi Lake from 2010 to 2018

/(mg - L7")
™ COD,,  COD,, TP NH,-N
2011 1. 04 24.24 6.24 0.09 0.30
2012 1. 05 25.70 5.67 0. 09 0.26
2013 0. 90 21.54 5.25 0.08 0.27
2014 0.71 19. 62 5.75 0.07 0.20
2015 0. 84 16. 84 5.10 0. 08 0.14
2016 0.97 18.98 5.52 0. 05 0.13
2017 1.04 17.45 4. 66 0.05 0.08
2018 0. 86 15. 67 4.79 0. 05 0.22
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Fig.1 Measured and predicted values of TN index
in spring of 2011-2019
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(GB 3838—2002 ))
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Table 3 Prediction results of TN, NH;-N, and TP

concentration eigenvalue of Nansi Lake from 2019 to 2021

/(mg - L")

2019 0.792 0. 644 1. 050 0.911

2019 0.99 1. 044 0.926 0.941

2020 0. 828 0. 669 1. 173 0.929

™ 2020 1. 021 1. 063 0. 949 0.814
2021 0. 855 0. 621 1.311 0.920

2021 1. 147 1.216 1. 054 1.072

2019 0. 281 0. 042 0.101 0.122

2019 0.092 0. 086 0.245 0. 030
NH,-N 2020 0.339 0.224 0. 140 0. 096
2020 0. 098 0. 094 0.270 0. 020

2021 0.368 0.302 0. 087 0. 102

2021 0.116 0.113 0.304 0.075

2019 0. 041 0. 040 0. 060 0.119

2019 0. 065 0.070 0. 050 0. 090

P 2020 0.037 0.035 0. 060 0.122
2020 0.053 0. 061 0. 040 0.079

2021 0.033 0.028 0. 060 0.118

2021 0.051 0. 055 0. 040 0. 082
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TN 1.147 mg/L,
1.216 mg/L.1.054mg/L  1.072mg/L, Il
NH,-N N
’ ]]I ’
2021 : N N \
NH,-N 0.116 mg/L,
0. 113 mg/L.0. 304 mg/L 0. 075 mg/L
TP
2021 . . N
TP 0.051 mg/L,
0. 055 mg/L.0. 041 mg/L  0.082 mg/L,
. . TP .
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4 2019—2021
COoD,,,
Table 4 Prediction results of COD..and COD,,,
concentration eigenvalue of Nansi Lake
from 2019 to 2021

CcoD,,

/(mg - L")
2019 14.778 15.277 12. 630 15. 631
2019 15. 030 15.231 13. 687 12. 840
cop.. 2020 14. 401 14.932 12. 361 15. 403
M 0020 14.622  15.944  14.231  15.831
2021 13.492 14. 007 12. 153 15. 139
2021 13.135 13.300 13.179 15.110
2019 4.572 4.579 4.176 4.507
2019 4.901 5.038 4.557 4.722
cop.. 2020 4. 690 4.411 4.020 4.127
“ 2020 4. 690 4. 809 4. 604 4.488
2021 4.177 4.227 4.062 3.992
2021 4.396 4.470 4.426 4.243
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