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Background & Objective

Conclusions 

Methods

• Objective: Pesticides are plant protection products (PPPs) 
that contain active substances (AS) designed to control pests 
in agriculture by targeting specific organisms such as weeds, 
fungi, and insects.

• The objective of this study is to compare regional pesticide 
emissions in France and Poland using unsupervised learning 
techniques.

• Unsupervised learning allows for discovering hidden patterns in pesticide emissions without predefined labels.
• In this study, UMAP provides a good balance between local and global structures and is often better for clustering.
• Unsupervised methods are effective in exploring the patterns of pesticide usage among difference countries. 

Pesticide usage comparison among France and Poland: 
Two countries have similar pesticide usage, except for 
certain regions.

• Countries closer together have similar pesticide usages
• Arable land, Olive groves, and fruit tree are key factors driving PCA structures

• PCA is a linear dimension reduction method
• t-SNE is effective for visualizing local clusters but poor global distance 

preservation
• UMAP is a dimensionality reduction method that preserves both global and 

local structures

Results and Discussion

Comparisons of different dimension reduction methods in France: 
UMAP outperforms PCA & t-SNE

PCA, t-SNE, and UMAP colored by K-means clustering results
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UMAP colored by K-means clustering results (circle = France, square = Poland)
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