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Application of Neural Network Model to the Real-time Forecasting of Water Quality
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Abstract : The objective of this study is to test the applicability of neural network models to forecast water quality at Naesa
and Pyongchang river. Water quality data devided into rainy day and non-rainy day to find characteristics of them. The mean
and maximum data of rainy day show higher than those of non-rainy day. And discharge correlate with TOC at Pyongchang
river. Neural network model is trained to the correlation of discharge with water quality. As a result, it is convinced that the
proposed neural network model can apply to the analysis of real time water quality monitoring.
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Fig. 1. Naesa basin.
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Fig. 2. Pyongchang river basin.
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Table 1. Construct of Neural network

Model Input 1 Input 2 Input 3 Output
Water Discharge Water

LM quality ® - quality
U] (t+1)

Water Diécinge Time of Water

MD quality ® rainfall quality
® process (t+1)
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Fig. 3. Structure of Neural network.
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Table 2. Statistical analysis of water quality at Naesa

Index Statistics o i i Q
(mg/L) | (mg/lL) | (mgl) (cmd)
Min 0.60 145 | 009 | 1062.12
Rainy | Mean 194 | 562 | 1080 | 15647.04
day Max 580 | 1620 | 4010 | 7683388
SwDev. | 105 | 363 | 0872 | 1516581

Min 140 | 270 | 009 | 85212

Non- ™ Nren 170 | 425 | 0131 | 95623
r:;';y Max 200 | 513 | 0172 | 108315
Std-Dev. | 031 135 | 0041 | 10068
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Fig. 4. Discharge of at Naesa.
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Fig. 5. Water quality of at Naesa.
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Table 3. Statistical analysis of TOC at Pyongchang river

- Temp. TOC H Q
Index Statistics ©0) (me/L) (m) (cms)
Min 1020 | 060 | 058 | 2272
Rainy | Mean 1750 | 129 | 211 | 30429
day Max 2340 | 220 | 475 | 1308.94
SidDev. | 3.16 | 041 | 087 | 261.39
Min 040 | 030 | 020 | 373
Non- ™yt can 682 | 062 | 044 | 1629
rainy
oy Max 2410 | 090 | 098 | 5535
StdDev. | 834 | 011 | 023 | 1397
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Table 4. Statistical analysis of TOC at Pyongchang river

(mg/L)

Month Statistics Rainy Non-rainy Total
1 Mean - 0.60 0.60
4 Mean 1.20 0.60 0.70
7 Mean 1.40 0.70 0.80
Mean 1.30 0.60 0.70

Total
Std-Dev. 0.41 0.11 0.28
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Fig. 6. Discharge of Pyongchang river.
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Fig. 7. TOC of Pyongchang river.
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Table 5. Correlation coefficient of discharge & TOC at
Pyongchang river

Month Rainy Non-rainy Total
1 - 0.16 0.16
4 0.62 043 0.68
7 0.80 0.23 0.84
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Fig. 9. Comparison of the output result.
(Pyongchang river)
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Table 6. Statistical analysis of output (Naesa)

Average RMSE
v Model (mg/L) cC (mg/L)
Observed 2.39 - -
BOD MD 2.17 0.71 0.91
LM 2.18 0.57 1.29
Observed 5.34 - -
™ MD 5.94 0.64 3.15
LM 6.15 0.37 4.36
Observed 0.98 - -
TP MD 0.87 0.76 0.52
LM 1.03 0.46 0.73

Table 7. Statistical analysis of output (Pyongchang river)

Time(hour)
(c) TP
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Fig. 8. Comparison of the output result. (Naesa)

Average RMSE
Model | gy | ¢ e
Observed 1.54 - -
TOC MD 1.53 0.99 0.09
LM 1.52 0.99 0.10
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