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Introduction
Background:
• EUDR (EU 2023/1115) aims to eliminate deforestation from EU 

commodity imports by 2026. Products and commodities linked 
to deforestation or forest degradation after 31 Dec 2020 are not 
permitted in EU markets [1]. 

• Commodities: coffee, cocoa, palm oil, cattle, soy, timber, rubber 
+ derived products.

• EO data could support the compliance.

Challenge: Need for scalable, traceable, cloud-robust monitoring of 
deforestation or forest degradation linked to commodities with fine 
enough spatial and temporal resolution and not costly price.

Goal: Show how the potential of freely satellite images (s-1 and s-2) 
to support EUDR compliance with a case study of OP. And show the 
similarity and difference with existing LULC methods.

1.  Sample Points & Time Series Extraction:
• Sampled points within reference polygons for each class:
• Class 0: always forests
• Class 1: forests -> OP
• Class 2: forests -> bare soil

• Extracted NDVI and NDWI (Sentinel-2) and VV, VH, VV/VH 
(Sentinel-1) as annual and seasonal time series.

2. Data cleaning:
• Remove the points in class 0 that with large std of NDVI or NDWI 

(possible deforestation in middle of forests polygon)
3. Change Year Detection:
• Find out the largest change (drop/ increase) year based on 

NDWI annual time series for each point (pixel) (Figure 2 & 3), as 
there’s a lowest NDWI  value during the land preparation phase 
of OP plantation [2].

4. Feature Engineering:
• HR on seasonal NDVI and NDWI.
• LR (slope/intercept) on annual NDVI and NDWI.
• LR (slope/intercept) and statistics (mean, min, max, std) on VV, 

VH, VV/VH.
• All for before and after detected change year.
5. RF Classification:
• Combined S1+S2 features, 60/40 stratified split for validation, 

independent test set for generalization.

Area: Buvuma, Uganda

Time: 2017 – 2024

Data:

• Sentinel-2: Level-2A, annual and seasonal composites for NDVI and 
NDWI

• Sentinel-1: VV, VH, VV/VH ratio

• Training Data: manually delineated polygons in 3 necessary classes 
based on interpretation of Google Earth Pro historical images and 
sentinel-2 images and generated randomly points inside polygons with 
QGIS.
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Figure 1. Study Area: Buvuma, Uganda
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Acronym:
EUDR – European Union Deforestation Regulation
HR – Harmonic Regression
LR – Linear Regression
NDVI – Normalized Difference Vegetation Index
NDWI – Normalized Difference Water Index 
OP – Oil Palm 
RF – Random Forest

Figure 2. Annual Time Series Plots

• Validation accuracy: 85.7%
• Test accuracy: 88.5%

Table 1. Classification Report for Validation Data Table 2. Classification Report for Test Data

Discussion & Conclusion
• This study demonstrates the potential of combining Sentinel-1 and 

Sentinel-2 multi-temporal data for classifying land cover transitions 
critical to EUDR compliance: the deforestation caused by farm 
expansion, i.e. forest -> farm (OP here), i.e. forest -> bare soil.

• The model achieves robust and generalizable accuracy (86–88%), with 
particularly strong identification of Forest → OP conversions — the 
key regulatory target under EUDR.

• S-1 statistics after change are 
highly informative, reinforcing 
SAR's role in tropical compliance 
monitoring.

• The accuracy has potential to be 
improved when more balanced 
data was used. 

• The methodology presented is 
fully reproducible and scalable 
for other commodities and 
regions under deforestation-
free policy mandates (Figure 5).

• The in-situ validation and 
discussion of the results with 
experts will be followed up.

Figure 3. Top 20 Feature Importances for RF Figure 4. Confusion Matrix for a) Validation Data, b) Test Data
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Figure 5. Workflow Scaled for EUDR 
Compliance with Presented Method
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