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Analyzing the Impact of Multivariate Inputs on Deep Learning-Based
Reservoir Level Prediction and Approaches for Mid to Long-Term Forecasting

Hyeseung Park" - Jongwook Yoon™ - Hojun Lee™ « Hyunho Yang'™"

ABSTRACT

Local reservoirs are crucial sources for agricultural water supply, necessitating stable water level management to prepare for extreme
climate conditions such as droughts. Water level prediction is significantly influenced by local climate characteristics, such as localized
rainfall, as well as seasonal factors including cropping times, making it essential to understand the correlation between input and output
data as much as selecting an appropriate prediction model. In this study, extensive multivariate data from over 400 reservoirs in
Jeollabuk-do from 1991 to 2022 was utilized to train and validate a water level prediction model that comprehensively reflects the complex
hydrological and climatological environmental factors of each reservoir, and to analyze the impact of each input feature on the prediction
performance of water levels. Instead of focusing on improvements in water level performance through neural network structures, the
study adopts a basic Feedforward Neural Network composed of fully connected layers, batch normalization, dropout, and activation
functions, focusing on the correlation between multivariate input data and prediction performance. Additionally, most existing studies
only present short-term prediction performance on a daily basis, which is not suitable for practical environments that require medium
to long-term predictions, such as 10 days or a month. Therefore, this study measured the water level prediction performance up to one
month ahead through a recursive method that uses daily prediction values as the next input. The experiment identified performance

changes according to the prediction period and analyzed the impact of each input feature on the overall performance based on an Ablation
study.

Keywords : Reservoir Water Level Prediction, Fully Connected Neural Network, Multivariate Inputs
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Fig. 2. Architecture of the Fully—connected Neural Network for Predicting Water Level of a Reservoir
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(3) Distribution of 5-Day Prediction Performance by Reservoir Water Level Prediction Models
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(5) Distribution of 20-Day Prediction Performance by Reservoir Water Level Prediction Models
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Fig. 3. Kernel Density Estimation and Histogram for the Distribution of Model Performance Across Different Reservoirs
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Table 1. Analysis of Recursive Prediction Performance for
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5 0.8225 8.9252 23512
10 1.5873 22.8555 3.7346
20 2.4535 40.7927 5.1207
30 3.3156 55.7065 6.3676
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4.3 Ablation Study
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Fig. 4. Comparison of Actual and Predicted Reservoir Water Levels for Giji Reservoir (left) in Jeonju-si and Oknyeo Reservoir (right)
in Gunsan-si, Conducted in 3, 5, 10, 20-Day, and Monthly Intervals from 2021 to 2022.
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Table 2. Impact of Input Variable Removal on Performance

Precipi-tati T Crat Water D Water Level of MAE MSE RMSE
recipirtation | tempesrature |y ond &y Prev. Day (Avg.) (Avg.) (Avg.)
0 0 0] 0 0 3.3156 55.7065 6.3676
3.7284 64.8973 6.7550
X (0] (0] (0] (0]
12.5% 16.5% 6.1%
3.6220 61.6319 6.6314
O X (0] (0] (0]
9.2% 10.6% 4.1%
3.8461 68.2359 6.8517
O (0] X (0] (0]
16% 22.49% 7.6%
3.7604 67.9805 6.7712
(0] (0] (0] X (0]
13.4% 22% 6.3%
15.6664 444.858 19.1087
(0] (0] (0] (0] X
372.5% 698.6% 200%
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