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A Study on the Prediction Model for Analysis of Water Quality in
Gwangju Stream using Machine Learning Algorithm

Yu-Jeong Jeong* - Jung-Jae Lee**

L SX
el dFE A= T2 242 ALY dFo] Basth & ATl XGBoostét LightGBM
H

Y danEEs E8ste] e Fad AHA s WEiL(PyeongchonBr)ok AR ek
(BangHakBr_Gwangjucheonl) 719] 4 A} &5 F A4 H3 47 Fofndt &5 AA(TN), 24
HF(NO3), Rl FHNH3) Al 7HA 4 ARE d5sts A5 FAsA1, 34 29 37 A%< RMSE
£ o] &3lo] oF mde] AeS Uitk A EAR g FEs WA A & AeS v
A3}, XGBoost RHo] Hold % F¥e Bl

ABSTRACT

While the importance of the water quality environment is being emphasized, the water quality index for improving
the water quality of urban rivers in Gwangju Metropolitan City is an important factor affecting the aquatic ecosystem
and requires accurate prediction. In this paper, the XGBoost and LightGBM machine learning algorithms were used to
compare the performance of the water quality inspection items of the downstream Pyeongchon Bridge and upstream
BanghakBr_Gwangjucheonl water systems, which are important points of Gwangju Stream, as a result of statistical
verification, three water quality indicators, Nitrogen(TN), Nitrate(NO3), and Ammonia amount(NH3) were predicted, and
the performance of the predictive model was evaluated by using RMSE, a regression model evaluation index. As a
result of comparing the performance after cross-validation by implementing individual models for each water system,
the XGBoost model showed excellent predictive ability.
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PveongchonBr Group describe
TN NO3 NH3

count 43.000000 43.000000 43.000000
mean 3.947860 2.336233 0.571349
std 1.741089 1.241162 0.930581
min 1.208000 0.306000 0.000000
25% 2.706500 1.567500 0.101500
50% 3.734000 2.222000 0.188000
75% 4.841000 3.117500 0.768500
max 9.172000 5.643000 4.533000

BangHakBr _Gwangjucheonl Group describe
™ NO3 NH3

count 43.000000 43.000000 43.000000
mean 7.448070 3.553349  2.034860
std 4.931045 2.181005 2.352046
min 0.879000 0.242000 0.021000
25% 2.751500 1.855000 0.186000
50% 7.498000 3.209000 1.374000
75% 11.231000 4.745500 2.863500
max 18.570000 11.714000 11.465000
a8 1 "o, EFEEA, L, S, 25%,50%,
596 FIE747_ H|O|E+

Fig. 1 mean, standard deviation, minimum, maximum,
25%, 50%, 75% quartile data
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Table 1. The RMSE of XGBoost and LightGBM
models for the PyeongchonBr watersheds
PyeongchonBr XGBoost LightGBM
TN 0.468 2.030
NO3 0.24 1.200
NH3 0.432 0.878
E 2. g+etul(BangHakBr_Gwangjucheont) =4 2l

XGBoost2} LightGBM 22 2| RMSE
Table 2. The BMSE of XGBoost and LightGBM
models for the BangHakBr_Gwangjucheon! watersheds

PyeongchonBr XGBoost LightGBM
TN 0.992 4.756
NO3 0.369 1.548
NH3 0.468 1.984
v. & £
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2 g5 ]}\}\———‘11, 4 dlolgd 3] XGBoost
5} LightGBM 221 %7bskaa 391tk
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Cross-Validation RMSE for PyeongchonBr Group

175 \

—o— XGBoost
—o— LightGBM

RMSE(mg/L)

TN (mg/L) NO3 (mg/L)

Variable(mg/L)

NH3 (mg/L)

a2l 2. @& (PyeongchonBr) &2l TN, NOS,
NH32|l RMSE X| 3%
Fig. 2 Cross-Validation RMSE for PyeongchonBr
Group

Cross-Validation RMSE for BangHakBr_Gwangjucheonl Group

—®— XGBoost
—o— LightGBM

w

RMSE(mg/L)

\

TN (mg/L) NO3 (mg/L)

Variable(mg/L)

NH3 (mg/L)

a2l 3. ghstu(BangHakBr_Gwangjucheont) =42
TN, NO3, NH32| RMSE % &
Fig. 3 Cross-Validation RMSE for
BangHakBr_Gwangjucheon1 Group
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Cross-Validation RMSE for PyeongchonBr and BangHakBr_Gwangjucheon1 Groups

—e— PyeongchonBr (XGBoost)

~e~ BangHakBr_Gwangjucheon1 (XGBoost)
—e— PyeongchonBr (LightGBM)
—e— BangHakBr_Gwangjucheonl (LightGBM)

RMSE(mg/L)

0
TN (mg/L) NO3 (mg/L)

Variable(mg/L)

NH3 (mg/L)

a2l 4. @ ZE1(PyeongchonBr) and
ghsh 1 (BangHakBr_Gwangjucheon1) =4 wXIH S
RMSE
Fig. 4 Cross-Validation RMSE for PyeongchonBr and
BangHakBr_Gwangjucheoni Groups
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