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Image Credit: Maureen McLean/Alamy

Motivation

The ongoing sewage crisis in the River 
Thames has sparked deep concerns:

• Ecosystem 

• Human health 

• Economy 

Image Credit: ANGLING TRUST/PA



3

The data set considered

The geographical visualisations were generated using the Folium Python 

library with map data sourced from OpenStreetMap.
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The data set considered

The geographical visualisations were generated using the Folium Python 

library with map data sourced from OpenStreetMap.

Thames Brentford Barge (TBB), Thames Kew Barge (TKB), Thames Chiswick Pier (TChP), Thames 

Hammersmith (TH), Thames Putney (TPut), Thames Cadogan Pier (TCaP), Thames Barrier Gardens Pier 

(TBGP), Thames Erith Barge (TEB), and Thames Purfleet (TPur).

He, Boehringer, Schäfer, Heppell, Beck, Scientific Reports, 2024
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Water quality indicators:

● Dissolved oxygen (DO)

● Temperature 

● Electrical conductivity (COND)

● pH 

● Turbidity

● Ammonium

● Rainfall 

Measured from 01/12/2017 to 01/12/2022. 

Temporal resolution of 15 minutes, except 

for rainfall.

Calendar and time features:

● the hour of the day

● the day of the week

● the month of the year 

● the time of the half-day

● the time of the year

The data set considered
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Water quality statistics

He, Boehringer, Schäfer, Heppell, Beck, Scientific Reports, 2024
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Time series forecasting

The employed forecasting models:

• Last

• Repeat

• Linear

• Sequential Dense Network (Dense)

• Convolutional Neural Network (Conv)

• Long Short-Term Memory (LSTM)

• Informer

He, Boehringer, Schäfer, Heppell, Beck, Scientific Reports, 2024
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Performance metrics

He, Boehringer, Schäfer, Heppell, Beck, Scientific Reports, 2024
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Forecast examples

Example windows for Informer’s predictions of t ∈12, 48 with input lengths of 48 and 192 time steps:

He, Boehringer, Schäfer, Heppell, Beck, Scientific Reports, 2024
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Time series forecasting

The encoder generates three distinct representations, the key (𝐾), query (𝑄), 
and value (𝑉) for each input. 

The ProbSparse Self-attention:

𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛(𝑄, 𝐾, 𝑉) = softmax(𝑄𝐾𝑇 / 𝑑)𝑉,

where 𝑑 represents the dimensionality of the 𝑄s and 𝐾s, while 𝑄 is the sparse 
𝑄 matrix containing the top-𝑢 𝑄s.

H. Zhou et al. Proceedings of the AAAI conference on artificial intelligence, 2021
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Interpretability

• Attention to periodicity.

• Attention to the recent time steps.

• Long-range dependencies

He, Boehringer, Schäfer, Heppell, Beck, Scientific Reports, 2024
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Summary and future outlook

• Demonstrated superior performance in DO long-term forecasts. 

• Identified and interpreted the input time windows that drive forecast capabilities.

• Potential sustainable solutions to monitor DO dynamics.



Thank you

Please scan the QR code to 

view the complete paper
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