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Problem Definition
• Need for improved generalised regional models1. With prediction intervals for real data, 

and which are calibration free in order to:

• Enhance spatiotemporal coverage 
• Allow for non-optical parameter estimates via covariances with optical parameters
• Integrate more seamlessly and efficiently as a tool with regional monitoring 

groups
• Enhance understanding of biogeochemical processes 

Approach
• Train a unified multi-band input, multi-parameter output mixture density network 

using Scotlands historical at-sensor and in-situ observations (1999-2018 / 200+ 
lochs and rivers / 30+ parameters):

• Provides prediction intervals conditioned on real data 
• Unbiased, calibration free estimates for three satellites 
• Relates statistically with regions past monitoring work 
• Preserves parameter covariances and utilises these to fill sparse and irregularly 

sampled in-situ data 

This work in figures
Preliminary Test Results
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