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Problems in large-scale water quality monitoring
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Only few monitoring stations have key sensor installed.

Reasons:
• The cost of the key sensor is prohibitive
• The deployment is restricted by the environmental conditions
• Some parameter is physically impractical to be measured directly



Problems in large-scale water quality monitoring
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How to get the key parameter from the basic monitoring stations? 



Current approach
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1. Get data from any advanced stations

2. Train a NN, learn a regression relationship:

3. Use the NN to any basic stations to get estimated P



Limitations about current solutions
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In large-scale environmental monitoring:

1. The surrogate relationship f() are 
considered to be temporal-varying.

2. The key observation is influenced by 
the weather condition, biochemical 
reaction. 

3. Monitoring stations are deployed 
over broad geographical areas, 
diverse environmental perturbations 
between stations can have a 
negative impact. 



This work
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A deep transferring learning based solution:

Denoising Autoencoder + transfer learning + temporal feature encoding

1. Stacked Denoising AE to abstract water quality features
Pre-training a WQ feature learner

2. Encode temporal and environmental information to the surrogate model
Not use LSTM or other recurrent architecture, but encode temporal info

3. A regressor with the domain adaptation layer to capture the data 
distribution deviation between different monitoring stations



SDAE
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Supplementary Information Encoding
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• Capture the hourly, daily and monthly pattern
• Rainfall is another important information

These features are not processed by the SDAE



Deep Transfer Learning-based Surrogate Model
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Deep Transfer Learning-based Surrogate Model
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1. The Loss includes both MSE and MMD,
• MSE for regression accuracy
• MMD for minimizing the data distance between stations

2. This model also utilises the information from target stations to train the model.
• Not only apply a trained model to the target station.

3. WQ data from all the stations are utilized. (SDAE pertaining part)



Experiments
Monitoring stations
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Experiments
WQ Data
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Experiments
Training
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Experiments
Latent Status Analysis:
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T-SNE is used for data visualization



Experiments
Uncertainty Analysis:
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Thanks
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