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Influence of Rainfall observation Network on Daily Dam Inflow using Artificial Neural Networks
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ABSTRACT

The objective of this study was to evaluate the influence of rainfall observation network on daily dam inflow using artificial neural networks(ANNs).
Chungju Dam and Soyangriver Dam were selected for the study watershed. Rainfall and dam inflow data were collected as input data for construction
of ANNs models. Five ANNs models, represented by Model 1 (In watershed, point rainfall), Model 2 (All in the Thiessen network, point rainfall),
Model 3 (Out of watershed in the Thiessen network, point rainfall), Model 1-T (In watershed, area mean rainfall), Model 2-T (All in the Thiessen
network, area mean rainfall), were adopted to evaluate the influence of rainfall observation network. As a result of the study, the models that used
all station in the Thiessen network performed better than the models that used station only in the watershed or out of the watershed. The models that
used point rainfall data performed better than the models that used area mean rainfall. Model 2 achieved the highest level of performance. The model
performance for the ANNs model 2 in Chungju dam resulted in the R’ value of 0.94, NSE of 0.94 NSE,, of 0.88 and PBIAS of —0.04 respectively.
The model-2 predictions of Soyangriver Dam with the R’ and NSE values greater than 0.94 were reasonably well agreed with the observations. The
results of this study are expected to be used as a reference for rainfall data utilization in forecasting dam inflow using artificial neural networks.
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Table 1 Thiessen area of Soyangriver dam watershed

Name Thiessen area (km?) | Percentage (%)
Inje 1858.4 66.8
Chuncheon 3451 12.4
Daegwallyeong 317.4 1.4
Sokcho 261.4 9.4
Hongcheon 0.8 0.0
Sum 2783.2 100.0
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Fig. 2 Study area — Chungju dam watershed

Table 2 Thiessen area of Chungju dam watershed

Name Thiessen area (km?) | Percentage (%)
Yeongwol 1,678.5 253
Daegwanlyeong 1,505.4 22,7
Jaecheon 1,004.8 15.2
Taebaek 691.2 10.4
Yeongju 467.2 7.0
Wonju 4459 6.7
Chungju 4287 6.5
Donghae 237.6 3.6
Bongwhoa 101.6 1.5
Hongcheon 36.0 0.5
Mungyeong 31.8 0.5
Gangneung 0.6 0.0
Sum 6,629.3 100.0
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Table 3 Type of Input rainfall in model
Model name The number of rainfall Area mean Meteorological range
Chungl 3 X In watershed
Chung?2 12 X All in thiessen network
Chung3 7 X Out of watershed in thiessen
Chung1-T 3 0] In watershed
Chung2-T 12 0 All in thiessen network
Soyangi 2 X In watershed
Soyang?2 5 X All in thiessen network
Soyang3 3 X Out of watershed in thiessen
Soyangi-T 2 0] In watershed
Soyang2-T 5 0] All in thiessen network
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Table 4 Time lags and hidden node of each model

Model Name Time lags(day) Hidden Node
Chungt 4 14
Chung?2 4

Chung3 4

Chung1=T 4 8
Chung2-T 4

Soyangt 2 10
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Soyangi-T 2 6
Soyang2—-T 2 1
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Table 5 Training and testing statics for each models
Training Testing

Model Name

I°d NSE NSE}, PBIAS I°d NSE NSE, PBIAS
Chungt 0.77 0.76 0.87 0.05 0.43 0.40 0.78 —-0.02
Chung?2 0.94 0.94 0.88 —-0.04 0.79 0.79 0.80 —-0.05
Chung3 0.92 0.92 0.85 —-0.05 0.76 0.75 0.76 —-0.05
Chungt-T 0.82 0.82 0.90 —-0.35 0.51 0.48 0.81 0.10
Chung2-T 0.79 0.79 0.91 0.00 0.48 0.43 0.84 -0.24
Soyangt 0.90 0.88 0.75 —-0.03 0.84 0.84 0.64 —-0.02
Soyang?2 0.94 0.94 0.79 0.00 0.92 0.92 0.7 0.00
Soyang3 0.90 0.89 0.61 0.03 0.86 0.83 0.45 0.01
Soyangl1-T 0.85 0.83 0.38 0.03 0.85 0.85 0.18 —0.01
Soyang2-T 0.93 0.92 0.84 0.00 0.90 0.90 0.77 0.00
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Fig. 7 Scatter plots comparing observed and simulated Chungju dam inflow by artificial neural network for testing period
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