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Automated Data Cleaning
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Signal Reconstruction Correlations with Soil Water
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Data pre-processing
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Gap Filling
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Feature Abbreviation
Stem Radius [pum] SR
Temperature [°C] temp
Relative humidity [%] rh
Vapor pressure deficit [£Pa] opd
Solar radiation [W/ m?) rad

Soil water potential [k Pa] swp
Total precipitations [mm] total precip

Multi-channel Output
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Model Performance — old results
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Temporal Convolution Network
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Model Performance - TCN
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Reconstruction examples - TCN
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Temporal Convolution Network

«We conclude that the common association between sequence modeling and recurrent networks should be
reconsidered, and convolutional networks should be regarded as a natural starting point for sequence

modeling tasks.»
Bai, Kolter & Koltun, arXiv (2018).

Why TCN (Temporal Convolutional Network) instead of LSTM/GRU?

» TCNs exhibit longer memory than recurrent architectures with the same capacity.

e Performs better than LSTM/GRU on long time series (Seq. MNIST, Adding Problem, Copy Memory, Word-level
PTB...).

» Parallelism (convolutional layers), flexible receptive field size (how far the model can see), stable gradients
(compared to backpropagation through time, vanishing gradients)...
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Non-Causal TCN - ks = 3, dilations = [1, 2, 4, 8], 1 block

Visualization of a stack of dilated causal convolutional layers (Wavenet, 2016) Philippe Remy Tempnral Convolutional Networks for Keras. GitHub (2020)




Climate Data Preprocessing (cleaning)
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MODEL = Temporal Convolution Network

Goal — preprocess temperature and relative humidity using commercially available products such as COSMO.




Climate Data Preprocessing (cleaning)
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Relative Humidity (cleaning) examples

Relative humidity reconstruction - Site ID: 36, Thermometer |ID: 331, Hygrometer ID: 325
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