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THE PROBLEM
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We can’t measure everything and everywhere
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OPPORTUNITIES
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Types of machine learning
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Machine Learning

Supervised Unsupervised Reinforcement

Regression Classification

•Decision Tree
• Linear Regression
• Logistic Regression

•Decision Tree
•Naive Bayes
• SVM

Clustering Dimensionality Reduction

•K-Means
•Mean Shift

• Principal Component Analysis
(PCA)
• Feature Selection

Deep Learning (Artificial Neural Networks)



ML in spatial predictive modelling

6Virro et al 2022; Harrison et al 2023

Covariates aka predictors



Advantages
▪ No assumptions
▪ Can capture complex non-linear 

relationships
▪ Interpretability
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Machine learning is inherently not spatial
…but spatial aspect can be added
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R2=0.59

R2=0.62

R2=0.62

R2=0.63

R2=0.61

Harrison, 2023



Baseline – no spatial awareness
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KNN



CHALLENGES
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Overfitting
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R2=0.99 R2=0.72R2=0.62 R2=0.70



Multidimensionality
▪ Reducing multidimensionality and keeping only the 

meaningful covariates usually gives better results

13 Virro et al 2022



Sampling (spatial) representativeness?
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Area of applicability’ (AOA)

Meyer and Pebesma, 202115



Carbage in, carbage out
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Thank you!

evelyn.uuemaa@ut.ee
https://landscape-geoinformatics.ut.ee/
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