
Deep Learning for Water Quality Forecasting: Overcoming Sparse
Data  through Multi-Source Transfer Learning

Deep learning can predict water quality parameters such as dissolved oxygen (DO), however
performance drops significantly in sparsely monitored regions (Zhi et al., 2021)

Pattern Recognition from Observations: The Challenges of Sparse Training Data
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Research Question:
How can we
improve the

resiliency of deep
learning-based
water quality

models to training
data sparsity?

Transfer learning can improve the performance of deep learning models on sparse datasets by
leveraging knowledge from similar models trained on larger datasets (Pan & Yang, 2009)

Completed: Processed time series data from 54 water
quality gauging stations across 28 UK Catchments

Hypothesis 1: Deep learning models will perform better
in catchments with dense monitoring data

Hypothesis 2: Transfer learning can improve
performance in sparsely monitored catchments

Above figure from: Zhi, W., Feng, D., Tsai, W.P., Sterle, G., Harpold, A., Shen, C. and Li, L. 2021. From hydrometeorology to river water quality: can a
deep learning model predict dissolved oxygen at the continental scale?. Environmental Science & Technology, 55(4), pp.2357-2368.

Illustrative example of the difficulties of recognising patterns from sparse  data (author’s own).

Processed time series data from a  water quality gauging station (author’s own).
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