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Short description 

Even in the era of big data, inferring spatial mean environmental conditions from sparse 
observations remains a major challenge in environmental sciences, because observational 
networks quickly shrink back in time. (Unknown) spatial non-stationarities of 
environmental fields can make standard geostatistical techniques invalid for this 
estimation. This has led to the development of a number of ad-hoc algorithms without a 
formalized statistical model and comprehensive testing in simulation studies. This project 
aims at formalizing, testing, and improving existing algorithms for reconstructing spatial 
mean surface temperatures and forest cover. Potential thesis topics include 

• Formalizing the statistical models underlying the algorithms and implement 
appropriate inference methods 

• Testing the ability of various bootstrapping methods to provide calibrated 
confidence intervals 

• Develop and test new semi-parametric models that combine domain knowledge 
about spatial non-stationarities and geostatistical models 

 
Key concepts/prerequisites 

• Experience with functional or spatial data (e.g. Gaussian processes) 
• Experience with bootstrapping methods 
• Programming skills in R or python 
• Interest in working with environmental datasets 
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