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Performance Comparison of LSTM-Based Groundwater Level
Prediction Model Using Savitzky-Golay Filter and Differential Method
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ABSTRACT

In water resource management, data prediction is performed using artificial intelligence, and companies, govern-

ments, and institutions continue to attempt to efficiently manage resources through this. LSTM is a model specialized

for processing time series data, which can identify data

patterns that change over time and has been attempted to

predict groundwater level data. However, groundwater level data can cause sen-sor errors, missing values, or outliers,

and these problems can degrade the performance of the LSTM model, and there is a need to improve data quality by

processing them in the pretreatment stage. Therefore, in

pre-dicting groundwater data, we will compare the LSTM

model with the MSE and the model after normaliza-tion through distribution, and discuss the important process of

analysis and data preprocessing according to the comparison results and changes in the results.
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Fig. 1. Observation hole construction.
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Fig. 2. LSTM Model Structure.
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Table 1. LSTM Neural Network Specifications

title detail
window size N(500 samples)
sampling frequency 100 Hz
features 24
Cost Function Softmax Cross Entropy
Optimizer Adam Optmizer
LSTM layers 2
hidden layers 32
Activation Function ReLU
Weight regulation L2 regularization
batch size 1500
Loss function Softmax crﬁ)sgsite:tropy with
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Fig. 3. Model learning and test screen capture using Python.
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Fig. 4. Raw data of groundwater level in Soomi area.
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Fig. 5. Differential data of groundwater level in Soomi area.
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Fig. 6. Results of Savitzky-Golay Filter on Groundwater
Level in Soomi area.
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g. 7. Results of applying Savitzky-Golay filter after
differentiating groundwater level in Soomi area.
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Fig. 8. Groundwater Level Raw Data and Prediction Data

Distribution in Soomi Area.
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Fig. 9. Groundwater Level Differential Data and Prediction
Data Distribution in Soomi Area.
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Fig. 10. Results of Savitzky-Golay Filter on Groundwater
Level Data and Prediction Data Distribution in
Soomi Area.
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